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PREFACE,

This document is Volume.II of a three-volume evaluation report on the

National Science Foundation Comprehensive Assistance to Science Education

(CAUSE) program. A primary challenge in evaluating the CAUSE program is

the great diversity of projects. Each project differs greatly from the

next. The students, faculty, mission and location of each institution

makes each project unique. In order to adequately describe the CAUSE pro-

gram we chose data collection techniques at three levels of focus: 1) A

broad focus which includes an analysis of funded proposals and a survey of

all project directors; 2) a medium focus which consists of one-time only

site visits to 17 CAUSE projects;,and 3) a narrow focus which consists of

in-depth case studies of eight CAUSE projects. This volume contains the

25 case study and site visit reports. Descriptions and analyses of the

broad focus studies can be found in Volume III. The overview and findings

of the evaluation as a whole are in Volume I.

The case studies were conducted over the period of a year and

required several visits to a project. Site visit reports are based on a

single two-day visit to a project. These techniques were chosen as a way

to convey to others what projects look like in operation. The reports go

beyond the information regularly provided by projects in their proposals,

interim and final reports. The advantage of the reports or the visits to

25 porject is that they focus on the characteristics and special situations

of 25 different projects. The reader will betle to get a sense of the

diversity of CAUSE projects as well as an in-depth understanding of how

some porjects work. The disadvantage is that it is all too easy to



generalize from the specifics of the case of one porject to the CAUSE

program as a whole.

The reader will find these reports rich in the detail of a CAUSE

project, its staff and its institution. The reports are provided in full

in order that the reader can experience some of our data gathering activi-

ties secondhand. Probably few readers will attempt to read all 25 reports.

However, we strongly encourage every reader of Volume !, the overview and

findings from this evaluation, to delve into at least one case study and

one site visit report. If time permits, more reports should be read as

they are an integral part of the overall evaluation report. They will

provide a deeper and more complete understanding of specific CAUSE pro-

jects, the CAUSE program, and the evaluation of the CAUSE program.

1 8



INTRODUCTION TO VOLUME II

Overview of the Volume

This volume is divided into three chapters. The first chapter sum-

marizes observations made from visits to 25 projects. Chapter Two contains

eight case study reports and Chapter Three presents 17 site visit reports.

Chapter One is an analysis of findings from visits to 25 CAUSE pro-

jects. The analysis and discussion in this chapter are organized around

the six issues which focus the whole evaluation. The issues are: 1) the

extent to which high priority local college and university needs are being

met by local CAUSE projects; 2) the ways in which CAUSE projects are being

implemented; 3) the extent to which instructional improvement is resulting

from CAUSE; 4) the nature and use of evaluation data on CAUSE projects;

5) the relative costs of the functional activities of CAUSE projects and

how they relate to post-CAUSE institutional support; and 6) program

changes and modifications to be made in the CAUSE program.

While the reader may be inclined to view Chapter One of this volume

as a summary of the 25 reports on projects, we believe that this chapter

in no way replaces the impact of the information presented in the indivi-

dual case study and site visit reports. Therefore, we simply urge the

reader to read a number of reports in addition to the analysis of findings

from the visits to projects found in Chapter I.

Chapter Two contains eight case studies which were designed to pro-

vide an in-depth look at a select group of projects. The case study

reports arP based upon repeated visits to a project by an evaluator, a

A.
9



11

scientist, and a cost analyst over the course of a year. Returning to

projects again and again over time had several advantages which included

the possibility of observing the process of change, the development of a

deeper understanding of an institution and its people, and the chance to

observe unexpected events and outcomes.

The 17 site visit reports in Chapter Three represent evidence

gathered from one-time-only visits to the chosen institutions. They are

meant to provide a medium range view of some projects. Each of the 17

sites was visited by an evaluation specialist from DEA and a science

educator. These visits lasted two days and consisted of interviews,

observation, materials review, and project document review. All of the

issues of the evaluation were attended to except cost because we believe

that cost issues are best examined in the context of a fuller and more

in-depth investigation.

To help the reader identify the individual reports that might be of

greatest interest, a brief review of how the projects were selected and

the nature of the projects themselves is in order. The case study and

site visit projects were chosen with the intent of getting as representa-

tive a sample as possible along such variables as institution type,

duration of project and amount of funding. The institutions visited

represent a range of different kinds of projects being implemented in

different settings with their unique sets of problems and opportunities.

The names used for these institutions and their locations in the following

reports as well as the names of project directors, faculty, and adminis-

trators at those institutions are fictitious. We have avoided using real

names in order to protect the Anonymity of people who have given us such

20



a high level of cooperation and help in the process of carrying out our

site visits and case studies.

Within their respective chapters, the eight case studies and 17 site

visit reports are arranged alphabetically according to their fictitious

names. As a guide to these reports, selected characteristics of each

institution and project are outlined below.

Summary of Projects Visited

Case Studies

Cedar State University.

Description: One of the two major public univer-
sities in a midwestern corn, belt state

Project Focus:

Size and Duration
of Award:

The Redesign of 3 Courses and the
Production of 128 Videotaped Lecture
Demonstrations in Introductory Biology

$271,300 from NSF and
$130,342 from the institution for
a 3 year project

Date of Award: 1976

Central City Junior College.

Description: A medium-sized community college in
the downtown area of a midwestern city

Project Focus: Training a Faculty in Computer Appli-
cations to Instruction

Size and Duration
of Award:

Date of Award:

$211,000 from NSF and
$150,000 from the institution for
a 3 year project

1977



Ivy University.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Saints University.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Willows University.

Description:

Project Focus:

Size and Duration
of Award:

iv

Large midwestern university

The Establishment of a Center for
Instructional Development in a Large,
Research Oriented Institution

$250,000 from NSF and
$170,000 from institution for
a 3 year project

1977

Small black institution, church
affiliated, in a southern city

Redesign of Entry-level Courses in
Biology, Chemistry, Math, and Physics
and Development of the Alternative
Pathways to Learning Center

$236,500 from NSF and
$119,077 from institution for
a 3 year project

1977

A senior institution in a nine-university
state system in the south

The Development of Innovative Approaches
to Laboratory Instruction in Psychology
Through the Use of Computer and Television
Technology

$250,000 from NSF and
$276,558 from institution for
a 3 year project

Date of Award: 1978
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Site Visits

Bay College.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Blue Meadows State College.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Clay College.

Description:

Project Focus:

Size and Duration
of Award:

V

A small, private, church-related liberal
arts college located in a small town

Development of an interdisciplinary
approach to teaching science by the
"discovery method".

$123,400 from NSF and
$61,687 from the institution for
a 3 year project

1977

A small rural junior college, one of_
12 in the state

Establishment of a learning center

$70,600 from NSF and
$61,000 from the institution for
a 2 year project

1978

A small private, church-related
4-year college

A comprehensive.revision of the
analytical chemistry program

$95,500 from NSF and
$33,250 from institution for
a 3 year project

Date of Award: 1976
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vi

Coastal University.

Description: A large state research university,
one member of a well-developed state
university system

Project Focus: Education for furthering environmental
cognizance and training, department of
geography

Size and Duration
of Award:

Date of Award:

Elms College.

Description:

$225,800 from NSF and
$95,622 from institution for
a 3 year project

1976

Medium size urban commuter college in the
southeast

Project Focus: Reform of freshman biological science
laboratory courses

Size and Duration
of Project:

Date of Award:
4--

Hilltop University.

Description:

Project Focus:

Size and Duration
of Award:

$141,600 from NSF and
$44,005 from institution for
a 3 year project

1976

A private, urban, Jesuit university

The Upgrading of the electrical engineering
department in the area of computer
principles and applications

$143,378 from NSF and
$71,690 from institution for
a 3 year project

Date of Award: 1978

4



Maples County Community College.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Marigold College.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Rock College.

Description:

vii

A large community college serving a
large city and its environs

Adapting social science courses to the
seminar approach

$176,790 from NSF and
$89,028 from institution for
a 2 year project

1978

A Catholic, liberal arts college of
approximately 1500 full-time students

Improvement of astronomy courses
through the development of an
observation facility

$30,900 from NSF and
$15,455 from institution for
a 1 year project

1977

Small religiously-affiliated college
in the northeast

Project Focus: Preparation for the physical sciences
(remedial instruction in mathematics)

Size and Duration
of Award: $13,050 from NSF and

$7,215 from institution for
a 3 year project

Date of Award: 1976



Sage City College.

Description:

Project Focus:

Size and Duration
of Award:

Viii

Large community college in a western state

Instructional uses-of the computer in
the physical sciences and engineering

$101,400 from NSF and
$87,727 from institution for
a 2 year. project

Date of Award: 1977

Sands College.

Description: Small liberal arts college in the midwest

Project Focus: The creation of a laboratory center to
support the expansion of a science
curriculum

Size and Duration
of Award:

Date of Award:

Sea University.

Description:

$100,000 from NSF and
$60,500 from institution for
a 2 year project

1977

Small private liberal arts institution
in a southern city

Project Focus: The development and implementation of a
center for instructional computing

Size and Duration
of Award: $249,500 from NSF and

$172,000 from institution for
a 3 year project

Date of Award: 1977



Springs University.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Spruce College.

Description:

Large state-supported university in the
midwest

The development and evaluation of
alternative curriculum utilizing
individualized and computer-based
instruction, an intern program and a
science center

$289,100 from NSF and
$295,545 from institution for
a 3 year project

1976

State supported community college in the
southwest

Project Focus: Individualization of course materials for
chemistry, biology and mathematics

Size and Duration
of Award: $38,100 from NSF and

$20,412 from institution for
a 1 year project

Date of Award: 1977

Sycamore Community College.

Description:

Project Focus:

Size and Duration

Large community college in the northeast

The development of curricula and the
training of faculty in computer science

of Award: $28,540 from NSF and
$15,509 from institution for
a 1 1/4 year project

Date of Award: 1977



CHAPTER ONE
ANALYSIS OF FINDINGS FROM VISITS TO CAUSE PROJECTS
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ANALYSIS OF FINDINGS FROM VISITS TO CAUSE PROJECTS

Introduction

The purpose of this chapter is to summarize the evidence gathered

from the site visits and case studies of 25 CAUSE projects and to high-

light.important observations emanating from this evidence. These site

visit and case study reports themselves (presented in Chapters One and

Two of this volume) provide the best means of understanding the nature of

the projects. The present chapter is not meant so much as a summary of

the data included in these reports but instead, as an overall summary of

our findings from the 25 sites visited. As such, some of the material

contained in this chapter is not necessarily contained in the 25 reports,

nor are all data in the reports summarized here. In the preparation of

this chapter we have used in addition to the data contained in the

reports data from field notes made during the conduct of the visits to

the projects. The reader is cautioned, therefore, not to presume this

chapter is an alternative to reading the site visit and case study

reports as a means of gaining a complete understanding of the 25 projects.

This chapter is based solely on the results of the site visits and

case studies and does not take into account the findings from other data

sources which this evaluation has utilized. It was developed through a

long and iterative series of discussions among the evaluators, science

educators, and cost analysts working on the study. These discussions

began with the first visits to the projects and have continued beyond

the preparation of the site visit and case study reports. In May, 1980
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a meeting of all study participants was convened at which time the data

emanating from the site visits and case studies were discussed. Sub-

sequently, each of the evaluators has had a direct hand in the analysis

presented in this chapter.

The chapter is organized around the five issues which have driven the

overall evaluation. As is discussed in Volume One, these issues were

derived through a logical analysis of findings derived from an

initial series of visits to CAUSE projects conducted in the planning

phase of this evaluation, from NSF documents and from the evaluation

solicitation. Over the course of this study our understanding of the

meaning of each of these issues has evolved as our understanding of the

nature of the CAUSE projects themselves has evolved. The five issues

represent five different perspectives from which to view CAUSE projects.

As such, they sometimes overlap in terms of topics covered, but they are

not redundant with respect to how each topic is treated. The five issues

are:

Issue One: To What Extent Have High Priority Institutional Needs
Been Addressed by Local CAUSE Projects?

Issue Two: How are CAUSE Projects Being Implemented?

Issue Three: To What Extent is the Improvement of the Quality
of Instruction Occurring as a Result of CAUSE Projects?

Issue Four: What is the Nature and Quality of the Evidence and
Evidence Collection Procedures Being Used to Determine the
Strengths and Weaknesses of Individual CAUSE Projects?

Issue Five: What are the Relative Costs of the Design, Imple-
mentation and Operation of Activities Within CAUSE Projects,
and How do These Costs Relate to Post-CAUSE Institutional

Support?

In the text of this chapter specific sites are referenced with

respect to various statements of findings or conclusions,
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to determine during our brief visits what the "real" needs of the insti-

tutions are or should be. Rather, we worked to clarify the perceived

needs of the institution as reflected in the actions and rhetoric of per-

sons related to each project and to clarify relationships between per-

ceptions of the institution's needs and of the needs served by the pro-

jects.

This summary of the findings presented in the 25 site visit and case

study reports is organized around three questions. These questions deal

with the nature of the needs served by CAUSE projects, the relationship

between institutional need and project success, and whether NSF dollars

are necessary to support the projects funded by CAUSE.

What Is the Nature of the Needs Served By CAUSE Projects?

Because of the diversity of needs served by CAUSE projects it is

impossible to develop a single characterization of them. Rather, this

section describes the range of needs in terms of a number of dimensions

used by project participants and site visitors in discussing needs.

(The reader is referred to Volume III, chapter 2 of this report for a

more detailed analysis of the types of needs described in the original

proposals of all funded projects.)

The 25 projects vary with respect to the level of need they address;

i.e., whether the need is characterized as a deficiency of students, of

courses or curricula, of faculty, or of the institution itself. Roughly

half of the projects deal directly with the needs of students, such as

insufficient basic skills (Elms College, Rock College, Bay College),

insufficient familiarity with,computer technology (Hilltop University,

Sea University, Sage City College) or difficulties adults experience
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upon re-entering the classroom after many years of absence from the

academic setting (Maples CCC). About half of the sites focus on defici-

encies of courses or curricula, such as the lack of sufficient instruc-

tional alternatives (Cedar State University), the need to cut attrition

and increase achievement in entry-level science courses (Saints University)

or the lack of meaningful laboratory experiences in introductory courses

(Elms College, Willows University). While only a small minority of pro-

jects focus primarily on faculty development needs (Central City JC), some

projects address faculty deficiencies to some extent (Clay College). A

minority of the projects deal with needs characterized primarily in terms

of deficiencies of the host institution or large segments of it. For

example, at two smaller institutions the projects fill a critical facili-

ties development need (Sands College, Forestview College), and at another,

the project addresses the need, in part, for the capability of providing

laboratory courses to very large numbers of undergraduate liberal arts

students (Willows University). About half of the projects deal with

several different levels of needs (Springs University, Cedar State Univer-

sity, Spruce College, Clay College).

In general, the needs addressed by the 25 projects are not unique

among science departments or among the 25 sites themselves. Those needs

which are relatively unique are most often related to distinctive charac-

teristics of the institution. For example, at Sands College the need for

a basic laboratory is unique in that virtually no laboratory facilities

had previously existed at the college. The need for the Spruce College

project is related to the dispersion of the campus' 33 facilities over

21,000 square miles. The needs served by the Bay College project relate

to the "very inadequate high school science backgrounds" of its rural

students.



The degree to which project-related needs are recognized and acknow-

ledged by faculty and staff is an important variable among projects

visited. In five or six cases, the needs are not generally recognized

within the institution and the project's principal staff serve as

missionaries, promoting recognition for and attendance to the need. This

was obvious at Ivy University where faculty had to be convinced of the

utility of a systematic approach to instructional development; at Sea

University, where faculty had to be encouraged to utilize computer tech-

nology in their instruction; at University of the River where faculty had

to be convinced of the utility of adding mediated supplements to their

courses; and at CCHEI where they needed to be convinced of the value of

adding computing to their courses. In about as many cases the needs

served by the project were strongly perceived and supported by virtually

all personnel interviewed (Forestview College, Sands College,.College of

the Mountains, Spriice College, Valley University, Saints University).

The needs addressed by projects vary in terms of scope (i.e., the

degree to which the needs relate simultaneously to multiple facets of a

project's focus--the students, the faculty, the facilities, the curri-

culum, related courses across disciplines, the present and the future,

etc.). While many projects focus very specifically on an identifiable

area of need (Valley University, Rock College, College of the Mountains,

Sands College), thany others give the initial impression of trying to

incorporate every science faculty member's ideas (Coastal University).

Indeed, some of these actually accomplished little because resources

were spread too thinly (Springs University). However, others of these

have prospered and have been catalysts for a variety of improvements
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(Forestview College). A related variable useful in understanding these

differences is that of comprehensiveness (i.e., the degree to which the

various needs are interrelated, and the degree to which these inter-

relationships are recognized and designed into the project). While a

large number of projects are of fairly broad scope only a relatively

successful minority of the projects appeared to also be comprehensive

( Forestview College, Cedar State University, Saints University).

The priority of needs served by projects within the institutions is

generally high. In most cases the projects received adequate support

from either the faculty (Hilltop Univeristy, CCHEI), the administration

(University of the River) or both (true in the large majority of cases).

In two or three cases the need was absolutely critical to the state of

science education at the institution (Forestview College, Sands College,

Spruce College). In about as many cases it appeared that if the project

disappeared the institution would suffer little loss (Ivy College,

University of the River, CCHEI). Most sites fall somewhere in between

these two extremes.

Determining the apparent priority of needs within institutions

involved_ subjective judgments but also relied on indicators of support

for the project such L, the participation of faculty and administration

in the proposal development process (Sands College, Saints University),

the conduct of similar activities prior to the proposal (Willows Univer-

sity, Saints University), the release of key staff from actual responsi-

bilities (Cedar State University, Saints University) as opposed to merely

adding project duties to existing responsibilities (Ivy University,

Coastal University), and the consideration of participation in the CAUSE



project relative to promotion and tenure decisions. (see r edar State

visitedUniversity for negative examples.) For those projects near the

end of the grant period, continued support after the grant was also con-

sidered an indication of the priority of needs served LY the project. Of

those sites visited within six months of the end of the project ( or after

its termination) most appeared that they would continue to be supported

by the institution.

What Is the Relationship Between
Institutional Need and Project Success?

The relationship between institutional need and project success is

a fairly direct one to the extent that the need is perceived as being of

high priority and is thus given institutional support. Most projects

cannot function well without the commitment and support Of atlea

faculty members and one administrator. (See Elms College, Willows Univer-

sity, Saints University, and Maples CCC for some positive examples.)

Some projects have been carried off virtually single-harldedly (Bay College,

Blue Meadows State College, Rock College) but these are extreme cases

that only unusually energetic and/or dedicated persons can carry off.

Because it is an individual battle, the project faces the danger of

extinction if the individual leaves the institution (Bay College).

The most successful projects seem to rely heavily On the joint and

coordinated contributions of time and energy of faculty (Cedar.

University, Willows University, Saints University). such faculty support

has been difficult to obtain where participating faculty are not assisted

in their responsibilities (Ivy University, Sea University, CCHEI, Forest-

view College) or when participation in the project i
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professional liability (Ivy University, University of the River). This

is probably more true In curriculum development projects than in facili-

ties development projects.

Vertical or administrative support for projects is more subtle and

comes in the form of encouragement for initiation of proposal development,

release from normal responsibilities, assistance in staffing and facili-

ties procurement, and promotion and tenure deliberations. Nevertheless,

experienced faculty are adept at reading administrative signs and signals

and know when they are working with or against the system. While success-

ful project directors and staff are generally independent, lack of adminis-

trative support undoubtedly takes its toll in terms of the availability of

human and other resources to carry out the project (Ivy University,

Forestview College, Bay Collt-j.

The role of the institutional statement of support, the formal mani-

festation of institutional commitment, seems to play some role in pro-

moting project success. While these statements are usually too general

to use as a means of holding an institution accountable for specific

actions, they do provide project directors and staff a slightly stronger

base on which to stand firm. In one case, the project director felt the

institutional needs statement in the proposal had helped to maintain the

institution's commitment to the project (Spruce College). In some cases

the requirement to justify needs has encouraged deliberations about needs

during the proposal development process (Cedar State University, Willows

University, Hilltop University).
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Are CAUSE Dollars Necessary to Implement
the Projects Presently Funded by CAUSE?

The previous discussion of needs has been in terms of the needs

served by CAUSE projects. The site visitors also investigated the ques-

tion of whether the dollars supplied by CAUSE are necessary'to enable the

institutions to carry out the proposed projects. At no sites did the

visitors feel that the project could have been carried out at its observed

level without the CAUSE funds, and only at two sites was it felt that the

project would have occurred anyway but over a longer period of time

(College of the Mountains, Sage City College). In the large majority of

cases the visitors felt that the funds were absolutely necessary to carry

out a significant number of project activities. At many of these it

seemed clear that the only way which the pliect could have occurred at

any level was through the initial investment of a large amount of

resources (Sands College, Cedar State College, Elms College, Saints

University, Maples CCC, University of the River). It is clear that CAUSE

funds are needed by institutions to accomplish the proposed tasks.

The reasons for this are fairly obvious. Most institutions of higher

education are operating in a steady-state if not retrenchment mode. Even

at those that are currently experiencing increased enrollments, prepara-

tions for a reduced number of students in the coming decades are underway

(Willows University). Resources of the significant anyounts proOded by

CAUSE cannot be found elsewhere in university budgets. When these funds

do exist for large capital investments, sciences must compete with other

departments for them. This competition is hindered by the fact:that

sciences often have lower student enrollments than other departments. In

addition, course and curriculum development are not perceived as capital
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investment projects which require a large chunk of money for successful

accomplishment.

Prior to the site visits, the site visitors as a group could probably

be typified as having some bias against projects with larger equipMent and

facilities components, especially against projects which appeared in their

proposals to be oi" for acquisition or renovation. Almost all of the

projects we visited which had significant equipment and facilities

expenditures appear to us to be justifiable and to have been needed. ,In

some cases the need was acute (Sands College, Forestview College); in

another less so but still important (Coastal University).

Summary

The needs served by CAUSE projects are as varied as the institutions,

their students and faculty. Although needs are not always explicitly

considered, even by project staff, high priority needs are being served

by CAUSE projects. Institutional need plays an important role in project

success in terms of the support and commitment engendered. Furthermore,

conscious consideration of needs during the proposal development process

provides the starting point for the development of a comprehensive

project -- and as noted under Issue Three, comprehensive projects are

the most effective projects.

Issue Two: How Are CAUSE Projects Being Implemented?

One of the main purposes of this evaluation has been to develop some

understanding of how CAUSE projects are actually implemented. Project

proposals present diverse strategies for addressing various science

education needs. These proposals are necessarily brief and incomplete,
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however, when it comes to describing implementation plans. Furthermore,

there is no way of knowing from just reading the proposals whether these

plans ultimately prove to be realistic and whether they are able to

accommodate unforeseen difficulties and opportunities.

The foregoing descriptions of 25 projects has been presented partly

to develop some understanding of the nature of project implementation.

From these descriptions, it should bz, obvious that it is difficult to

offer any single set of findings as to what project implementation en-

tails; the diversity among institutional settings, science education

needs, and CAUSE project activities is simply too great. Nevertheless,

some attempt must be made to summarize the observations and identify

important characteristics from the mass of data gathered on project

implementation through visits to the projects. Therefore, while the

preceding chapters of this volume provide a picture of project implemen-

tation which is valuable for its completeness and accuracy, the intent

of this section is simply to outline some of the more important and

better understood aspects of implementation.

The following material is organized into three parts. In the first,

the overall process of project implementation is reviewed with specific

attention to certain critical variables in the general flow of project

events. This is followed by a brief consideration of implementation as

observed in practice as compared to the plans in the original proposal.

Finally, separate treatment is given to each of a number of important

individual factors in project implementation ranging from the attributes

of good project directors to the handling of release time.
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What Is Involved in CAUSE Project Implementation?

Examination of project implementation requires some understanding

of the overall process of a project and those aspects which fall under

the label of "implementation". As the evaluators and scientists have

come to view implementation in visiting the projects, it involves the

conduct, operatior and management of a project irrespective of its par-

ticular objectives or chosen means of achieving those objectives. For

example, whether a project is focused on designing computer-assisted

instruction or producing videotapes as its means of improving biology

instruction, there are certain commonalities in the conduct of a project

that constitute its implementation activities. The nature of implemen-

tation concerns can be further clarified through outlining the overall

process of a project. In spite of all the differences among the projects

and institutions visited, it is possible to characterize the implementa-

tion efforts of almost any CAUSE project in terms of four chronological

phases: proposal preparation, project beginning, project execution and

project transition. Each of these periods has its own particular imple-

mentation activities.

Proposal preparation. Project implementation begins with the pre-

paration of the proposal because it is during this period that initial

expectations are set and decisions made that will affect the direction

and success of all subsequent activities. In the great majority of the

projects visited, the project director had a major role in writing the

proposal. In a number of cases the project director worked almost alone

at this point (Bay College, Blue Meadows State College, Coastal "river -

sity), but in-others s/he shared propo:el preparation responsibilities
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with an administrator (Maples CCC, University of the River, Springs

University) or worked as one of a team with the faculty who were to

participate in the project (Clay College, College of the Mountains,

Saints University). In a very few cases (Sage City College, Valley

University, Elms College), the proposal was not really a result of the

efforts of the formally designated project director. Instead, one or

more of the other faculty members on the project was performing the

functions of the project director, and the formal title had been given

to the person believed to be most credible in that position (in all three

cases, the current department chairperson). For this discussion of

project implementation, the three project directors who functioned in

this capacity in name only will not be considered; whenever "project

director" is mentioned, it refers to the person who actually fulfilled

the leadership role.

Before there could be a proposal, there had to be a conception of

the kind of instructional improvement that was desired. The origin of

the idea to conduct a specific type of ;roject, however, is generally

difficult to determine. In a few instances, the conception of the

instructional improvement that was to be the heart of the project was

largely the idea of one person (Cedar State College, Bay College, Rock

College, Maples CCC). More generally, however, the conception of the

intended instructional improvement was widely held either throughout the

relevant academic area (Valley University and College of the Mountains)

or across the institution (Forestview College, Sands College, Central

City JC, Spruce College).

For faculty who are generally unfamiliar with proposal preparation,
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applying to CAUSE for the first time required a considerable amount of

effort. Particularly at some of the smaller more teaching-oriented

institutions, proposal writing is not a common activity and the CAUSE

proposal sometimes represented the first time that faculty in a particu-

lar department had ever applied for external funds (Rock College, Spruce

College, Blue Meadows State College).
1

Assistance in proposal preparation

obviously came first from CAUSE program guidelines. These guidelines

reportedly were helpful and led some project directors to consider aspects

of project management and evaluation they otherwise would not have. In

some cases, the comments of reviewers of nonfunded proposals were of help

in preparing a resubmission in a subsequent year (Forestview College,

Central City JC). When someone was available locally with grant writing

experience, that person might help to polish or tighten the proposal, but

generally the project's originators (project director, associated faculty

and occasionally an administrator) maintained complete control over the

proposal's contents.

A reasonable amount of time and attention was devoted to planning

for the actual conduct of the project during the proposal preparation

period. This planning, however, did not nenerally go beyond that required

to complete the proposal. The extent to which these plans provided an

adequate basis for even beginning the project varied considerably according

to whether the project director had previously conducted a similar activity.

1
There were a few instances where another NSF program such as LOCI had
been the first occasion for this kind of proposal (Maples CCC, Forest-
view College).
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Those projects which were planned by a project director experienced in

the relevant activity, such as curriculum or course development or pro-

duction of audio-tutorial modules (Saints University, Cedar State College,

Willows University, Sea University, College of the Mountains) were a lot

more realistic in their plans than those which were not planned by such a

director (Elms College, Spruce College, Bay College, Ivy University). In

one case the project director had accomplished course redesign by himself

but had not organized and managed discipline development teams with

faculty from other campuses before (Maples CCC).

Finally, one of the most important activities during the proposal

preparation period is obtaining the involvement and agreement of all

important parties in the project. Obtaining necessary vertical and

horizontal support by getting people,to "sign off" on the project at this

time is sometimes important ti subsequent smooth execution of project

planc.
2

At such projects as Spruce College and Saints University it was

important that the project directors were able to hold administrators or

faculty (respectively) to earlier commitments in order to complete the

project to the level of detail and specificity planned. Participation

in project decisions at this early stage may also be an effective way to

gain faculty support for an innovation or change in instructional activities

(Central City JC, Cedar State University, Hilltop University).

The Local Review Statement at the beginning of the proposal is the stan-
dard way by which at least some vertical support for the project is in-

sured. In the few cases where vertical support later came into question,
the existence of this statement was of help to project directors. Ire

only one of the 25 projects visited was there any evidence that an admini-

strator failed to provide the kind of support indicated by the proposal.



19

Project beginning. Between the time the proposal is submitted

and the notification of award, typically little occurs relative to the

implementation of the project. Projects seem almost to have been for-

gotten in a few cases, creating a situation where the grant's arrival is

a pleasant surprise but one which catches some members of the project

unprepared to begin (Forestview College, Clay College, Ivy University,

Sands College). On the other hand, a few projects began or continued

work on those activites they could accomplish prior to receiving the

grant, allowing them to begin the project smoothly (Rock College, Saints

University).

Once notification of the reward is received there usually is some

delay in getting the project started while the project director works to

put the plans into operation. This delay could be a minor or a nonexis-

tent one when project activities are a continuation or extension of some

on-going activities (College of the Mountains, Rock College, Saints

University), or a major one when it involves new activities like ordering

equipment, renovating facilities or making arrangements for release time

or other logistical matters (Forestview College, Spruce College, Sands

College, University of the River, Valley University). For projects of

short duration (one or two years) and tight timelines, this delay can

present substantial problems (Spruce College, Sands College). One project

involved new activities at the institution and was not part of on-going

instructional improvement efforts; however, it was able to start up and

stay on its projected timelines (Maples CCC). At least one project had

a slow start due to turnover in personnel between the proposal writing

and submission and the award of the grant (CCHEI). This slowed the start

.45
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of the project considerably while staff were hired.

Project faculty unfamiliar with instructional improvement activities

and purchaing decisions sometimes find that their initial planning was

inadequate. Some projects then take extra time at this point to gather

further information and revise their initial plans as necessary. Those

that took this extra time to reconsider their plans early in the project

seem to have benefited from this action and ultimately conducted projects

that surpassed initial expectations (Forestview College, Spruce College,

Coastal University, Willows University).

Project execution. The major portion of a project's life, regardless

of its intended duration as a single or multi-year effort, is devoted to

the execution of project plans relevant to the attainment of the proposal's

objectives. Obviously, the particular nature of implementation activities

here depends a lot on the size and type of project conducted, but generally

this period is characterized by individual faculty working fairly autono-

mously to complete various pieces of the project with varying amounts of

guidance and encouragement from the project director (Sage City College,

Sea University, Sycamore CC). Projects which are particularly specific

in their intended activities and outcomes (and which sometimes view their

CAUSE award as if it were more like a contract than a grant) are more

explicit in the direction, nonagement and coordination of day-to-day

activities (Cedar State University, Willows University, Saints University,

Maples CCC, Central City JC, CCHEI). The directors at these projects seem

guided by a clear sense of being accountable to NSF for the accomplishment

of all activities and outcomes described in the original proposal.

It is at this point in a project that the adequacy of allocated
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personnel resources becomes apparent. Many projects have required more

time from project personnel than was originally anticipated. This was

found to be particularly true if the project emphasized the development

of course syllabi and instructional materials (which in the case of Saints

University led the CAUSE faculty to consider the articulation among

related courses within

primarily an equipment

and across departments) and less so if it was

or facilities acquisition effort
3

(Coastal Univer-

sity, Sands College). Materials development projects almost always require

all the personnel time set aside in the proposal, and then some. Addi-

tional time requirements are covered through faculty members' personal

contributions of weekends, long work days and summers. In a few cases,

the size of this unexpected but necessary additional contribution of per-

sonal time is so large that it makes the achievement of some project

objectives unrealistic. In the case of the CCHEI project no release

time, or summer time or replacement faculty, were provided to free up

faculty to work on the project. All faculty time was contributed until

the project director changed that in the final project year. Typically,

the greatest contribution of personal time is made by the project direc-

tor. Time for project management activities was underestimated on many

projects (Saints University, Ivy University, Forestview College). A

project director's enthusiasm for the effort usuall makes it easier for

3This is not to say that facilities and equipment acquisition efforts
sometimes do not require significant and unexpected contributions of
personnel time as noted at Forestview College and Willows University.

'7
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him or her to devote the extra time necessary to ensure the project's

success, but this additional effort sometimes takes its toll in terms of

project director "burn-out" (Forestview College, Bay College).

Overall, the implementation of most project plans went successfully.

Certain "mid-course" corrections to plans and budgets are occasionally

necessary (Forestview College, Sage City College, Rock College, Coastal

University), but project directors experience little difficulty in

obtaining NSF approval for such corrections. The only difficulty that

sometimes emerges in this regard is when project directors do not

realize that these adjustments should or could be made and proceed almost

to the project's end before making the changes (CCHEI).

Projects seemed to be able to afford the equipment and facilities

that had been planned project acquisitions. However, in several cases

the close match between predicted and actual expenditures was sometimes

facilitated through shrewd or creative purchasing practices (Forestview

College, Coastal University).

Transition. The execution of project plans frequently continues .co

the full extent of the project's planned duration, but at some point the

project more or less gradually enters its final period of implementation

activities: the transition from an externally funded special effort to

that of an existing, locally maintained increment to the science program's

instructional resources. The nature of this transition depends largely

upon the nature of the project's improvements. A project which mainly

results in the addition of equipment or facilities is not likely to re-

quire much of a transition effort to turn over the responsibility for

maintaining these improvements (unless they require a substantial increase

A 8
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in some area of the institution's operation expenditures as in the case

of Central City JC's new computing capability). Most projects seem to be

designed from the beginning with some consideration for the fiscal reality

of maintaining the project's improvements in post-grant years. Few of the

25 projects visited (particularly the eight that were subjects of cost analy-

ses) appear to require any significant operation expenditures.

Financial considerations, however, are not the only area of concern

during a project's transition to the post-grant period. Of particular

importance is the maintenance of vertical and horizontal support for pro-

ject activities such that those activities will continue in the absence

of any sense of obligation to the CAUSE program. Generally, however, the

nature of vertical and horizontal support is not a problem at this point

either because it is built in from the beginning (Saints University, Cedar

State College, Central City JC), or because the project does not require

a major change in faculty practice or attitudes as in most of the cages

(Marigold College, Sands College) or because the project has allowed

faculty to gradually adjust to changes engendered (Willows University,

Sycamore CC). The outcomes of the CAUSE projects are generally "supple-

mentary" resources for science instruction. Faculty attitudes have to

change in order to use the CAUSE-provided resources, but that change is

not mandatory. The CAUSE resources can just be ignored (University of the

River, Coastal University, CCHEI). Those few projects where continuation

of project improvements in post-grant years is in doubt represent projects

which never had strong support vertically from the administration and have

lost horizontal support due to faculty turnover (Bay College, Blue

Meadows State College). In one case, a particularly innovative attempt



to change faculty attitudes and behavior on a wide scale' the apparent

lack of sufficient vertical and horizontal support coupled with relatively

high continuation expense casts doubt on its ability to successfully com-

plete the transition to the post-grant period (Ivy University). In

another case (Maples CCC) the project seems likely to have difficulty

making the transition because faculty and students are dissatisfied with

the results of the first try-out of newly designed courses Unfortunately

the project is too short in duration to permit a "fix-uP Period. With-

out project provided release time for redesign, it seems Unlikely that the

new courses and materials will continue to be used after CAUSE. For most

of the projects we visited, however, the transition is exPected to occur

fairly smoothly.

What Isthe Relationship Between Projects
As Proposed and As Conducted?

It is of obvious interest in a funding program such as CAUSE to deter-

mine the extent to which projects as funded match the original descrip-

tions of those projects in the proposals. Some specific discrepancies

between project plans and practice have already been noted: Unexpected

delays at the project's beginning, the occasional need Or mil-course

corrections in activities and budgets, and the unforeseen demands for

project management and materials development time. The following dis-

cussion treats some further causes or occasions for discrepancies between

plans and outcomes as observed in the 25 projects.

Objectives. As defined in their proposals, objectives for projects

visited varied widely in terms of clarity and in terms of their relation-

ship to identified needs and planned activities. In smile

50

cases
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the objectives were rather vague statements of desired outcomes of the

form, "This project intends to address these identified needs." In other

proposals, however, objectives were more descriptive of what the project

was going to do (as in, This project will create...modules in biology"),

than statements of what it hoped to achieve. Projects with vague objec-

tives of the first type make it difficult to judge the relationship between

original intents and intents as addressed in the later conduct of the

project. Projects with very specific objectives of the second type make

it difficult to determine whether the project was actually addressing

what they really meant to achieve.

In visiting the projects, we found that virtually all project direc-

tors and faculty believe that they are addressing their original objec-

tives. In projects with multiple objectives, one objective might have

been partially forgotten or subsumed by another (College of the Mountains),

but every project essentially retained its original objectives. The fact

that many of these objectives are vaguely stated (Springs University) or

focus more on means than ends (Clay College) coupled with the general

lack of evaluation data makes it difficult to compare project progress

with original intents. Generally speaking, however, all the projects

seem to be conducted in pursuit of their original goals.

View of original proposal. In talking with project dl actors about

their objectives two different views of the nature of the original pro-

posal emerge. Some project directors see their proposal as representing

a kind of contract. Several years into their projects' implementation

efforts, they still refer explicitly to the original plans and objectives

given in the proposal and clearly feel that they could be held accountable
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for fulfilling them (Cedar State College, Maples CCC, CCHEI, Saints

University, Willows University, Colle of the Mountains). Other project

directors view their CAUSE funding as more of a grant and the proposal as

merely setting the general direction for their efforts. These project

directors are thus much less concerned about the specific match between

the current status of the project and the statements in the original pro-

posal although they still feel responsible for maintaining the project's

original orientation and budgetary guidelines (Coastal University, Clay

College). Many other projects, of course, fall between these views of

the proposal as contract or grant and they follow their proposed plans

as long as they prove workable, sometimes altering the means chosen to

an objective but never the objective itself (Rock College, Bay College,

University of the River).

Pro. ect management. Another factor which seems to influence the

match between the project as proposed and as implemented is the manage-

ment skills of the project director; the better manager s/he is, the

better the match. "Management" is being used here in the classic sense

as comprising the tasks of planning, organizing, directing and controlling

the project. One reason for the good match between proposals and project

implementation in well-managed projects may be that the project director

is better at planning the project during the proposal preparation stage.

Another reason is that good project directors are skilled at organizing,

directing and controlling projects during the period of project execution.

Those project directors who appeared to be particularly adept managers

were at Maples CCC, Coastal University, Cedar State College, Willows

University, Saints University, Sycamore CC, Central City JC and College
C
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of the Mountains. Good project management skills were, thus, seen as

important to effective and efficient project implementation across all

types of institutions and projects.

Timelines. One area in which it is particularly easy to note a dis-

crepancy between project intents and implementation is in its timelines.

Many of the projects visited have fallen considerably behind their stated

timelines and a few have requested extensions to the grant's original

duration (Spruce College, Clay College, Cedar State University). There

seems to be a number of reasons why a projec!.'s predicted timelines might

prove unrealistic. First, project plans may not have allocated enough

time to specific activities. For example, the projects at Elms College

and CCHEI never recognized the amount of time that would be required to

complete instructional development activities. Projects such as those

at University of the River, Willows University, Springs University, Ivy

University, meanwhile, did not provide enough time for equipment acquisi-

tion and facility renovation activities. Second, some projects failed

to recognize the need to allow time for some things to happen at all

(such as certain management activities at the project's beginning) or

simply assumed that the project could be completed in less time than was

realistic (Elms College, Spruce College, Maples CCC, Blue Meadows State

College). Finally, at least one project's timelines proved unrealistic

due to events beyond the project director's control--faculty turnovers

and institutional crises (Forestview College).
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What Other Variables Affect
Project Implementation?

In addition to the various factors raised in relation to the overall

process of project implementation and to those regarding the relationship

between project proposals and actual activities, there are a few remaining

variables that figure in the establishment of any CAUSE project and affect

its successful implementation. These variables include the treatment of

release time and reward structures, the availability of necessary infor-

mation and expertise, and the characteristics of effective project direc-

tors. Each topic is considered in turn.

Release time. Every project needs time from the faculty and the

project director to conduct its activities. Since these people are

employed full-time to cover their present responsibilities, some means

has to be found to make room for a new set of responsibilities on the

CAUSE project. This is where the concept of release time becomes impor-

tant. In the 25 projects visited, release time was an ever-present issue

in project plans and activities. The means of obtaining faculty time to

work on the project was handled in a slightly different way at each

institution.

Perhaps the most common way to provide release time is through a

direct reduction in faculty course loads for the time they are working

on the project. This is often the clearest way to ensure that faculty

can devote a certain amount of time to project activities. Unfortunately,

at institutions where faculty-have heavy instructional responsibilitieS

each semester (community colleges, small four-year colleges, small

departments), a reduction in course offerings can do irreparable harm to

the curriculum.
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Three solutions to this problem were observed. The first is simply

to have another faculty member (not on the project that semester) cover

the project faculty member's course. This shifting of responsibilities,

however, is only possible where sufficient faculty resources exist within

the institution and it was only observed at three projects (Sycamore CC,

Springs University, Willows University). A somewhat more common solution

is to hire replacement faculty to cover project faculty members' courses

for the duration of the project (Sage City College, College of the Moun-

tains, Saints University, University of the River, Cedar State College).

This approach assumes that it is possible to hire such replacement'

faculty, an assumption which proved false at at least one institution

(Bay College). A third solution was tried at one institution. At

Forestview College students could sign up for independent study with the

faculty member and, perhaps, even work on the project during the semester

that the faculty member's course load was reduced.

Aside from reducing course loads, another means of providing release

time to faculty is to reduce their non-instructional responsibilities

such as committee assignments and personal research. Unfortunately, this

approach does not seem to result in any real reduction in responsibilities

and faculty do not end up with any more time to devote to project activi-

ties (Coastal University, Ivy University).

A third means of providing faculty with time to work on the project

is to hire faculty to work during summers or other vacation periods

(Spruce College, Springs University). This approach seems to be useful

only as long as faculty have the resources they need (including access

to relevant colleagues) during the periods in which they are working on

5 5
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the project.

From reimbursing faculty for, time spent during school vacations, it

is a short step to paying for faculty time on an overload basis which is

a commonplace practice at community colleges. Only one project obtained

faculty release time in this manner (Central City CC) and it created some

internal controversy. The difficulty with this approach is that time

spent working on the'project begins to resemble more of a reward than a

responsibility and the situation can become politically unmanageable for

the project director. This practice also is questionable in light of

CAUSE funding guidelines. At some institutions, however, it may be the

only way to obtain facdlty time to work on the project.

Across the 25 projects, one means or another was found to provide

faculty with'release time in all but two cases. In these two cases, one

institution failed to award the planned release time (Bay College). The

other case involved a consortium effort where no release time was ever

planned to cover faculty participation (CCHEI). As might be expected,

both of these projects had difficulty maintaining the faculty invol, ment

necessary to achieve their objectives.

Once some means of obtaining release time is found, the next set of

difficulties involves the effective allocation of this release time

across periods and types of project activity. Some projects find that

the particulPar periods in the project's life during which release time is

available do not match the project's overall progress. For example,

faculty might find that their release-time is assigned too early in the

life of the project (perhaps before the necessary equipment purchases

have been completed) or too late in the project as at University of the
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River where the match between NSF's awarding date and the university's

yearly faculty load planning left the project director with no release

time for the first year of the project. Other difficulties can arise

from spreading release time too thinly over the life of the project so

that there is never a critical mass of time available at one point to

devote to project activities (as noted by a faculty member on Sage City

College's project and by another at Willows University).

Finally, a different kind of release time allocation problem involves

the type of activity for which release time is awarded. Specifically,

course or materials development efforts are usually accorded release time,

but project management and equipment and facilities acquisition activities

are not (Forestview College). Given the importance of these latter acti-

vities to overall project success, it is unfortunate that the time-

consuming nature of these efforts is frequently not recognized. The time

demands placed on some project directors with no hope of relief has con-

tributed to the instances of project director "burn-out" observed

(Forestview College, Bay College, Spruce College).

Reward structures. In addition to simply providing faculty with the

time necessary to do the work, it can also be important to some projects

to set up a means of rewarding faculty for their participation. This is

particularly true if the project requires faculty Involvement in some

kind of activity that is of little direct benefit to them or may actually

threaten something that is presently valued. The most obvious and

extreme example of this situation arises at colleges and universities

with strong research orientations. For faculty at such schools, parti-

cipation in an instructional improvement effort can mean that faculty are

not fulfilling their expected role as researchers and, for junior
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faculty, this can seriously threaten chances for promotion and tenure.

One CAUSE project faculty member of those at the 25 institutions we

visited had been denied tenure - perhaps partially as a result of his

involvement. At other institutions (University of the River, Hilltop

University) the possibility of this problem was foreseen and a senior

faculty member stepped in to assist the junior faculty member and ensure

that the latter had time to meet promotion and tenure agendas.

Probably little can be done to laiprove the relationship between

CAUSE projects and promotion and tenure agendas at research-oriented

institutions. Even at the more teaching-oriented institutions we visited,

however, there was little evidence of any rewards or recognition being

given to faculty for their CAUSE project efforts (Bay College, Forest-

view College, Rock College). In most projects, the main reward for

project participation is simply the acquisition of improved instructional

facilities, equipment, or support services. Saints University was a rare

and notable exception to this pattern in that public recognition of work

at conferences and workshops was provided to project faculty for their

efforts.

Information and expertise. Two resources in shortest supply in many

projects are the specific information and expertise needed to complete

the implementation of proj-,:t objectives. Some examples of activities

and projects where these shortages were observed include: computer hard-

ware purchasing information (Forestview College, College o the Mountains,

Willows University and Ivy University) knowledge of instructional develop-

ment theory of computer instructional mate'ials (Sage City College, CCHEI,

Springs Uni:ersity), expertise in the desi'n of instructional television

programs (Spruce College and Willows University), instructional develop-
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ment assistance (Ivy University, Blue Meadows State College, Elms College,

Rock College, Sea University) and evaluation expertise, particularly

formative evaluation found at almost all of the projects visited. In most

cases the necessary information and help are simply not available locally

and project faculty have to seek help wherever they can find it. (CAUSE

project director meetings were sometimes reported to have been helpful in

this regard.) There are a few projects, however, in which additional

assistance could have been included in the project's implementation plans

except that the project director and faculty were not aware that the

project could have benefitted from such help (specifically, instructional

development and evaluation assistance). Fortunately, only a few projects

suffered any serious setbacks due to the lack of information and exper-

tise (e.g., the incorporation of computers at College of the Mountains and

the development of a televised chemistry course at Spruce College). Most

implementation efforts were just less efficient (or possibly less effec-

tive) than they might otherwise have been.

Characteristics of effective project directors. Throughout this

whole review of project implementation findings, the importance of the

project director to the success of the project has been noted in a number

of areas. As the conclusion to this section, it thus seems appropriate

to focus on the characteristics of effective project directors as

observed in the 25 projects visited. The following are the most commonly

observed characteristics (by frequency of occurrence) of effective CAUSE

project directors.4

4
Out of the sample of 25 projects, only two or three could be said to
have less than highly effective project directors, so the following
observations take into account most of the sample.
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Project directors write the proposals. In the great ma-

jority of the projects visited, the project director was

the primary author of the proposal and, as a consequence,

the project as a whole has his or her "stamp" on it to a

certain degree. The exceptions to this finding are the

projects at Sands College, Ivy University and Springs

University where the projects are all fairly comprehen-

sive in scope and the proposal-writing effort included

faculty and administrators senior to the project director.

The only other exception is the consortium project at

CCHEI where the project directorship changed hands several

times.

Project directors are senior faculty members. At all but

a handful of projects, the project director is a senior

faculty member. In over half of the projects, the director

is chairperson of his/her academic area or holds a similar

post of academic leadership. In the few cases in which a

junior faculty member serves as director (University of the

River, Bay College, Blue Meadows State College, Hilltop

University) the projects are intra-departmental in scope.

One of the two consortium projects visited is also not led

by senior faculty but by a staff member from the univer-

sity's computing center (CCHEI).

Project directors are innovators. CAUSE project directors

are definitely among the early adopters (in Rogers and Shoe-
.

maker's, 1971, sense) of innovations at their institutionss.

To the, extent that a CAUSE project represents an innovative

activity locally, then the project director is generally

among the first to urge its use by that institution.

Project directors provide strong personal leadership on

their projects. This characteristic of project directors

is fairly predictable given that they_typically wrote the
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proposal and are thus likely to feel some sense of owner-

ship over the project. The nature of the "strong personal

leadership" provided varies according to the demands of

the project, nature of the institution, personality of the

project director and working relationships among project

staff. In general, project directors try to set the tone

of the project by encouraging the staff to devote as much

energy as possible to the project and by setting an example

of hard work on the project themselves. A few project

directors assume a lower profile, more collegial leadership

style (Clay College, Ivy University, Sycamore CC and Springs

University)
5
and in one or two cases the project is more

administered than led (CCHEI, College of the Mountains).

Earlier in this review, the importance of good management

practice to project success was noted. Unfortunately,

strong personal leadership is not the same thing as good

management and, while there were no instances of

totally ineffective project leadership, only nine

project directors really represented good managers

(including Maple CCC, Forestview College, Central City

JC, Cedar State University, Willows University,

Coastal University and Saints University).

Project directors are experienced at the task which is

at the heart of the project. This characteristic relates

to the observation that if any of the faculty on a pro-

ject is experienced at the essential task of the project's

implementation (instructional development, computer pro-

gramming, etc.), then it is most likely to be the project

director. This is not to say that most of the projects

Not counting Valley University which was really led by committee.
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have the necessary expertise at hand because, as discussed

earlier, many projects do not. However, some of the most

effective project directors are those who .thoroughly under-

stand the substantive aspect of the task at hand (Cedar

State, Maples CCC, Central City JC, Saints University,

Coastal University). An exception to- this observa-

tion arose in a few projects at larger institutions in

which a kind of differentiated approach to project staffing

was used to employ specialists at certain points in the

project with the project director functioning as overall

manager of the staff (Willows University, Sea University).

Project directors are unusually adept at managing institu-

tional politics. This is the last and least frequently

observed of the characteristics of effective project

directors. It is a characteristic which was noted in

approximately half the cases. In these cases the project

director's political skills are typically used to gather

additional support and resources for the project from

elsewhere in the institution. A number of projects get

along well without any specific skills in this area, but

several projects suffer from difficulties that might have

been overcome if the political connections had been

better (Bay College, Forestview College, Rock College,

Ivy University).

This concludes the section.. of this chapter on implementation.

Overall it should be emphasized that implementation efforts proceeded

pretty much as planned. There were, of course, difficulties and unpre-

dictable intrusions. In some areas, project implementation could have

proceeded more efficiently and effectively through better project manage-

ment or more information and expertise, but such deficiencies were almost

always overcome by the enthusiasm and hard work of project faculty.
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Issue Three: To What Extent is the Im rovement of the 'unlit of
Instruct on Occurring as a Resu t o CAUSE Projects?

The above issue is stated as we originally worded it in the plan

for this evaluation. Our consideration of the range of possible

outcomes of CAUSE projects has encompassed more than simply the

quality of instruction. The original sub-issues listed for the issue

give evidence for a revised definition. We might have better stated

this issue: To what extent are improvements in the quality of science

education occurring as a result of CAUSE projects?

Investigation of this issue has included the outcomes, impacts and

benefits to science education being derived from the CAUSE program. Given

the extreme variety of institutions, academic areas and types of projects

involved in the CAUSE program, this is a difficult issue to address.

This situation was not made any easier by the fact that a majority of the

projects are either still in the process of implementation or are just

recently completed and generally lack any evidence which can be used to

judge overall change in the quality of educational outcomes. In spite of

these drawbacks, the scientists and evaluators (with the help of project

directors and other faculty) were able to form some impressions of CAUSE's

impacts during their visits to the projects.

The following discussion summarizes our understanding of this issue

on the basis of visits to the 25 projects. This discussion is organized

around four questions highlighting specific dimensions of the CAUSE pro-

gram's outcomes, impacts and benefits. These questions focus on the

extent: to which CAUSE projects are realizing the objectives of the CAUSE

program, the likelihood of project improvements continuing after CAUSE
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funding is gone, the innovative nature of CAUSE projects, and the occur-

rence of secondary or unintended project impacts on students, faculty and

institutions.

Do CAUSE Projects Strengthen Resources for Science Education,
Improve the Quality of Science Instruction, and Enhance
Institutional Ca abilities for Self-Assessment, Management,
and Eva uation of Science Programs?

The basic objectives of the CAUSE program as stated in the program

announcement are to:

strengthen the resources for undergraduate science education
components of 2-year and 4-year colleges and universities;

improve the quality of the Nation's science instruction at the
undergraduate level; and

enhance the capability of institutions for self-assessment,
management, and evaluation of their science programs.

In visiting the 25 projects, we have tried to arrive at some under-

standing of the extent to which these projects represent the achievement

of the CAUSE program's objectives. Each objective is considered in turn.

Do CAUSE projects strengthen the resources for undergraduate science

education? In our opinion, the answer to this question is unequivocably

es: CAUSE funding provides for important improvements to the science

instruction resources of colleges and universities that generally would

not have been obtained through other sources. These improvements are of

four main types: instructional materials, laboratory and instructional

equipment (including computer hardware), instructional facilities, and

the development of faculty skills in instructionally-related areas. Each

of these four types represents a capital improvement to the instructional

resources of colleges and universities. That is, CAUSE funding provides
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for a major, one-time improvement to local science education resources

whose benefits will be received by faculty and students over a long period

of time. There are a few projects to which this statement does not seem

to apply too well for various reasons (Bay College, Rock College,

Ivy University), but these generally seem to represent exceptions. In

contrast to these few exceptions, we were frequently surprised when

visiting projects to Find that some of the project elements which, in

advance, seemed to be of least relevance to improved instructional re-

sources, would turn out to promise major long-term benefits (e.g., labora-

tory renovations at Forestview). Overall, a cost-benefit argument could

be made in support of CAUSE awards to most projects visited on the

grounds of the CAUSE program's first objective alone.

Do CAUSE projects improve the quality of science instruction? This

question is more difficult to answer than the first. There is a complex

and little understood relationship between improvements to instructional

resources and changes in instructional quality. The situation is further

complicated by a concern for interpreting or inferring changes in instruc-

tional quality on the basis of changes in the capabilities of students at

the end of instruction. Given the poorly defined nature of all these

relationships and the lack of evaluation data from the projects by which

changes in instructional quality or outcomes could be judged, there is

no way to answer this question directly. However, certain characteristics

observed in the 25 projects do support consideration of a variety of

factors that might pertain to and overall judgment of CAUSE's impact on

instructional quality.

First, the instructional development efforts of most CAUSE projects

visited do result in additions to course and curricula content. These

additions involve both new subjects :e.g., the addition of solar energy
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and environmental assessment topics at Forestview College, the addition

of geology as a curricular offering at Bay College) and revisiins or

enrichment of material presently taught (Willows University, Elms College,

College of the Mountains).

Another focus of many CAUSE-supported instructional development

efforts is to translate existing courses (or course topics) into some

instructional medium other than the lecture or similar approach currently

in use. The particular reason for converting this instruction into some

other medium varied with the institution involved. In some projects',

large introductory science courses were converted to audio-tutorial

modules to provide students with a choice in instructional method or

opportunity to make up for missed or misunderstood material (College of

the Mountains). Other development efforts were intended to improve the

efficiency of large-course operation and/or maintain the quality of

instruction across sections in a single course (Cedar State Univeristy,

Ivy University). Still other projects were conducted so that the

availability of alternative media would help to accommodate the instruc-

tion to differences in student backgrounds (Elms College, College of the

Mountains, Cedar State University, Blue Meadows State College, University

of the River, Saints University), or improve the appeal of the course

(Bay College, Sea University) or make the course more accessible to

learners (Maples CCC). In some cases it was the responsibility of the

student to choose to add additional (mediated) instruction to their

learning resources (Saints University); in others (University of the

River, CCHEI) the faculty selected additional media to recommend to

students; and lastly, at some institutions the alternative media were
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built into the course to be used by all teachers and students.

Computer software development efforts were justified either on the

basis that the computer enables students to conduct exercises and experi-

ments that would have been difficult or impossible otherwise (Willows

University, Ivy University) or on the basis that students simply needed to

become more familiar with the nature and use of a computer (Sage City

College, Sea University, Central City JC) or some combination of both

reasons (CCHEI). Finally, at one institution, the development of indivi-

dualized instructional materials was justified on the basis that it

provided the only feasible means of delivering a full catalog of courses

to a small and widely scattered clientele (Spruce College). Overall, some

of these reasons for redesigning a course's manner of instructional

delivery appear to represent potentially viable improvements to instruc-

tional quality. It is interesting to note that at several projects some

faculty seemed to feel forced to use a particular medium and even after

working with it on the project expressed a desire to return to more

traditional approaches should circumstances allow (Spruce College, Elms

College, Blue Meadows State College, Springs University).

Finally, it should be noted that the quality of the instructional

materials produced on various projects varied greatly--even within pro-

jects (CCHEI, University of the River). Even some of the best run pro-

jects failed to produce materials of anything better than average quality

in the opinion of the site visitors who reviewed them. It is also

interesting to note that very few projects chose to use commercially

produced materials although some projects considered them. (Spruce

College was a notable exception to this although they made substantial
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modifications to fit the materials to their environment; University of the

River purchased materials but did so only after each item was thoroughly

reviewed by the project director and faculty members.)

Overall, it seems likely that some of the instructional development

efforts led to improvements in the quality of instruction of one sort or

another. However, there is no way to verify this. Furthermore, there

was a lack of understanding of the unique instructional capabilities of

various media and an amateurish quality to many of the materials created.

Do CAUSE projects improve institutional capabilities for self-

assessment, management and evaluation? On the basis of the 25 projects

visited, the answer to this question is clearly no. CAUSE projects may

improve the management and evaluation skills of individuals G an insti-

tution but usually only for one person, the project director, or a small

group such as project faculty. It leaves these capabilities of the

institution pretty much unchanged; when the individuals leave, their

expertise leaves with them. The area of greatest attention (due in part

to the program's guidelines for proposals) has been evaluation activities,

but as discussed later in this chapter under Issue Four, few successful

efforts' were found in this area. Some interesting management practices

were seen (Willows University, Maples CCC) as discussed under Issue Two.

Do CAUSE-Sponsored Ingrovements Continue
After the End of the Grant Period?

It is riot enough for a project to merely result in temporary improve-

ments. Improvements are supposed to last beyond the duration of the grant.

On the evidence of the projects we visited, many will (Saints University,

University of the River, Coastal University, CCHEI). In many projects
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(Coastal University, University of the River, Forestview College) where

major renovations have been made in facilities, it would be difficult for

the project not to continue. Projects are typically designed to make

more or Mess permanent improvements in a program during the period of the

grant. These improvements are such that they require little recurring

upkeep and expense in the near future. (It was in this sense that CAnsE

projects were discussed earlier in this issue as representing capital

improvements.) There are, of course, some exceptions to this generaliza-

tion--projects in which the improvement requires new resources each year

in order to continue to exist (Rock College, Ivy University, Central City

JC), or where the project's design or personnel changes make it unlikely

that the CAUSE project's outcomes will be visible for long (Bay College).

At a majority of the projects visited, however, there can be little

doubt that the essential elements of the CAUSE-sponsored improvements

will be maintained. Some of the supporting activities will be droppee,

of course, and at some point five or ten years in the future the project's

products will have outlived their usefulness and a new effort to replace

them may be necessary.

To What Extent Does/Should CAUSE
Support Instructional Innovation?

Fostering instructional innovation is not a charge of the CAUSE pro-

gram. Nevertheless, making improvements in science education programs

naturally involves certain amount of change. For our team of evaluators

and science educators, the topic of CAUSE's support for instructional

innovation arose in a Lackhanded fashion as we reviewed proposals for

multiple projects doing very similar things (such as developing audio-
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tutorial biology courses or creating new sets of instructional materials

where such already exist elsewhere). We wondered whether CAUSE' funding

of similar projects around the country was justifiable on cost-benefit

grounds from a national perspective.

It often seemed as though faculty excitement and interaction generated

by project activities had the potential to have more impact on the quality

of the instructional program than the project's products themselves and this

observation was supported by both faculty and student comments at such

projects as Forestview College and Central City JC. Another consideration

here is that faculty create courses rich match the specific and unique

needs of their students and meet the expectations of their institutions.

There is wide variance in collegiate-level curricula. Local instructional

development permits faculty to tailor courses their way.

As to whether CAUSE does support instructional innovation, our

response is generally "yes". The problem is with how "innovation" is

defined. Even the most commonplace of instructional improvements may be

an innovation at some relatively isolated or special purpose institution.

In this sense, CAUSE supports innovation.

While CAUSE's present policy towards innovation seems appropriate,

we did see projects in which more active encouragement of innovative

activities was warranted. In these projects, faculty seemed to be

approaching the sol t;'n to an instructional problem rather timidly (Rock

College, College of a Mountains). Rather than defining a protlem and

posing its solution directly, these projects were characterized by a kind

of sideways approach to change in which, for example, a new set of

instructional materials might be created but only instituted on a
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voluntary basis for those students or faculty who chose to use them as an

alternative to the original mode of instruction. It seemed that the cost-

effectiveness of some of the projects we visited could have been improved

through increased attention to and support of the project as an innovation.

What Are the Secondary and Sometimes Unintended
Impacts of CAUSE Projects on Institutions, Faculty
And Students?

Our visits to the 25 projects showed that a lot more was happening

as a result of CAUSE fading than just the achievement of the projects'

stated objectives. At some institutions, the CAUSE project seemed almost

to function as a catalyst leading to multiple, continuing and diverse

improvements to local science education efforts, Forestview College's

and Central City JC's projects being particularly notable examples of

this. Listed below are a number of the unintended or secondary impacts

of projects we observed.

--At Forestview, the arrival of the CAUSE project's resources
provided a major boost to sagging faculty morale at a point
when such a boost was critically needed. On a more prag-
matic level, CAUSE project funds also turned to serve as
seed money with the original $40,000 in NSF funds quickly
growing into $500,000 of additional contributions to the
college for renovations to its whole science building.

--At Hilltop University, the faculty development seminars in
mini- and microcomputers originally intended for the
engineering faculty sparked the interest of a wide range
of faculty throughout the university. These seminars were
so successful they were repeated in an expanded mode.

--The establishment of an instructional computing center at
Sea University led to the university's providing virtually
all incoming university students with a one-hour orienta-
tion on how to access the computer through terminals con-
veniently located on campus. The students were also pro-
vided free computer time and information on the computer
games available in the system, a combination which led to
a substantial increase in basic computer literacy at Sea
University.
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--At Central City Junior College, faculty development
courses in computer applications reached an audience much
wider than the science divisions originally specified in
the proposal. Faculty and administrators at Central City
JC and at other educational institutions in the area (both
secondary and post-secondary) have taken the courses and
have utilized the skills learned. The project has
sparked interest in computer applications to instruction
at several institutions, not merely in the science pro-
grams of the project institution.

--At Saints University the course redesign process appeared
to be more extensive and comprehensive than described in
the original proposal. Faculty had to work together to
articulate ,the relationship among lower division courses
within a department and among entry-level courses between
departments. The most obvious unintended outcome from
CAUSE is that the Math Department now intends to revamp
its entire curriculum from top to'bottom. This effort
began with discussions over entry-level math courses which
were being redesigned under CAUSE.

Few overall conclusions can be drawn from these observations of

various secondary and unintended impacts except to note that it often

seems that it is the creative leadership of project directors and the

overall prestige of receiving NSF support that leads to these additional

outcomes. Furthermore, it should be noted that not all of the unintended

outcomes of CAUSE projects are favorable. Most notably there are several

instances of project faculty "burn-out" seemingly due to the increased

demands posed by the project (Bay College, Forestview College). Overall,

however, the vast majority of unintended impacts were positive.

Issue Four: What is the Nature and Quality of the Evidence and
Evidence Collection Procedures Being Used to Deter-
mine the Strengths and Weaknesses of Individual
'CAUSE Projects?

A major objective of CAUSE is "to enhance the capability of institu-

tions for self assessment, management and evaluation of their science

programs". The 1977 guidelines for the preparation of CAUSE proposals
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allowed up to 10% of total project funds to be used for evaluation. The

same guidelines took the unusual step of providing prospective grantees

a bibliography on current evaluation theory and methods. For these

reasons, the evaluation processes of the CAUSE projects were an important

focus of each of the site visits and case studies. This section sum-

herizes the findings of the site visitors with respect to this issue.

The discussion in this section is organized around four questions.

These questions deal with the strategies which have been used to evaluate

CAUSE projects, the perceptions of evaluation held by CAUSE project staffs,

the effects of evaluation on the operation of the projects and on the

institution's capacity for self-assessment, and problems.

associated with the implementation of evaluation activities.

What Strategies Have Been Used to
Evaluate CAUSE Projects?

In reviewing the proposals of the 25 sites, we, as site visitors,

were impressed with the range of evaluation strategies which had been

proposed. Most proposals describe evaluation plans which are relatively

extensive in the range of proposed strategies and ambitious in terms of

proposed activity level. At most sites, visitors found some congruence

between proposed evaluation strategies and implemented strategies but,

overall, the evaluations as implemented generally are much less extensive

than those proposed and tend to be less important within the overall

projects than what seemed to have been implied by the proposals.

Most project proposals emphasize the summative role of evaluation in

determining successful attainment of project objectives or in determining

the effects of the instructional improvements which are the focus of the

projects. The most common strategy utilized at the sites visited is the
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administration of tests and/or.questionnaires to students. In many

projects, this strategy is little different from the course and student

evaluation activities which normally take place at the institution (Sands

College, Blue Meadows State College, Coastal University). At other sites,

this strategy is incorporated into a more comprehens've experimental or

quasi-experimental evaluation design (Saints University, College of the

Mountains, Cedar State College). The more elaborate evaluation designs

tend never to materialize in practice, however, generally because of

difficulties in setting up an experimental situation in the normal

instructional operating procedures of the institution (Rock College),

lack of expertise in conducting such studies (ForesZ:view College), or

because of a general disinterest in attending to the details of conducting

such studies (Willows University, Elms College).

Another common strategy employed is to utilize the services of an

outside person or agency to conduct evaluation activities. In some cases,

faculty or graduate students from within the institution but separate

from the project take responsibility for the evaluation (.Cedar State

University, Sea University). At other sites, persons from neighboring

institutions with evaluation or content area expertise serve this

function (Central City JC, Sands College, Sage City College). The role of the

outside evaluator varies from project to project. Some sites utilize the

opportunity to bring in a well-known expert or panel of experts in a

science content field (Elms College, Hilltop College, Sage City College,

Coastal University). In these cases, the outsider(s) generally serves

both as an "expert reviewer" of project activities and as.a professional

resource for project staff (Saints University, Central City JC). In a

74



49

few cases, persons with expertise in the field of educational evaluation

are utilized (Willows University). Their involvement usually consists of

conducting unstructured interviews with project staff (Central City JC) or,

in fewer cases, the establishment of specific evaluation issues to be

addressed and the supervision of data collection activities (Marigold

College).

Another evaluation strategy utilized by some project directors is

basically a managerial approach of setting clear tasks to be completed by

project participants and monitoring progress toward the achievement of

those tasks on a routine basis (Maples College, Willows University, Sage

City College). This strategy seems to serve important communication and

control functions as well, assisting project particpants in remaining

clear about their obligations and allowing the project director to main-

tain control over the project's progress.

Most project proposals say very little about the formative, or

improvement-oriented role of evaluation. In some projects, however,

formative evaluation proved to be the predominant focus of evaluation

activities. At some sites, relatively formal procedures are used, such

as regular solicitation of student ratings (Cedar State University, Saints

University, University of the River, Maples College) or the setting up

of a peer review/critique system for materials development (College of the

Mountains, Maples College, Willows University). Some of the most effective

strategies appear to consist of informal activities, many times implemented

on an as-needed basis. Such strategies include requests for colleagues'

criticisms of scripts before television production (Cedar State College),

the regular day-to-day observation of students working through newly

designed laboratory materials (Elms College), informal discussions between
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project directors and faculty members about proposed course development

plans (Willows University), or in a logical analysis of the relationship

between course objectives, content, and exams (Saints University).

What are Project Staff Perceptions of Evaluation?

Overall, the staff of the 25 sites visited appeared to have a rather

limited understanding of the role which evaluation could play in their

projects. Most are quick to agree with the tenet that evaluation is an

important thing to do, but there is a great deal of uncertainty of what

evaluation means for their projects.

Several project directors remarked that they weren't very sure about

"what NSF wanted" in evaluation (Saints University, Springs University,

Forestview College, Spruce College). Several remarked that they found

the evaluation guidelines provided by NSF (particularly those in earlier

funding years) confusing and too much attuned to evaluation jargon. Some

directors commented that scientists are not trained in educational

evaluation and should not be expected to know how to conduct an evaluation

(Clay College, Cedar State University). Others seemed apologetic For

their lack of knowledge, and were eager to learn more from the site

visitors about what evaluation is and what it means (Bay College, Forest-

view College).

At some institutions evaluation is perceived by project faculty as

somewhat threatening (Willows University, Ivy University, Sycamore CC).

These problems are somewhat ameliorated at projects where the project

director (or the evaluator) takes care to involve the faculty in the

design of the evaluation, where the feedback regarding the evaluation
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results remain a relatively private matter between the faculty and the

evaluator, or where the evaluation is conducted by the faculty member him/

herself (Willows University, Elms College, Cedar State Univeristy).

Many project staff express the opinion that formal evaluation activi-

ties are for the most part not very useful (Springs University, Sea Univer-

sity, Spruce College). This perspective is understandable given that in

many instances, data are collected but never utilized. In these instances,

evaluation data appear to be collected for the sake of collecting it, with

little attention given to the questions of who needs the data or what

decision(s) the data might inform.

In most cases, project staff simply do not care about evaluation.

Many think of it as a necessary evil, or just another example of bureau-

cratic meddling. Another project director's perspective on evaluation,

albeit a minority one, is that it is not necessary to worry about evalu-

ation very much. Several project directors reported little or no evalu-

ation on their projects and didn't seem concerned about it (_Coastal Uni-

versity, CCHEI, Spruce College).

There are certainly counter-examples, however. The data collected

at Cedar State University became the focus of a number of research. studies

supervised by the project director. The project director at Elms College

anxiously watched over his students' shoulders on a daily basis to deter-

mine how to improve his audio-tutorial lab; he revised some of his modules

four times on the basis of such data. The project director at Willows

University regarded the arrival of the project evaluator as a key turning

point in the project. These positive perceptions of evaluation seem to

be in the minority, however.
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What Are the Effects of Evaluation on the Operation
of CAUSE Projects and on the Institution's Capacity
for Self-Assessment?

Unfortunately, it is difficult to identify very many meaningful

impacts the CAUSE program's emphasis on evaluation has had on the operation

of CAUSE projects or on institutional capacities for self-assessment.

Although some individual projects have benefitted from evaluation data

(Elms College, Willows University), most have not. In those instances

where adequate evaluations are conducted, one suspects that institutional

capacity for s@lf-assessment already existed prior to the CAUSE project

(Cedar State University, Elms College). A significant exception is at

Willows University where the involvement of external evaluators actually

led to the increased use of the project's internal evaluator whose posi-

tion has now been guaranteed by the institution for two years past project

completion. At Saints University, evaluation was well executed and well

used; it was difficult for the site visitors to judge how extensive

institutional capabilities were before CAUSE.

It does not appear that there have been any significant negative

effects of project evaluation, other than the expenditure of resources

that could have been used for other project activities or the possible

negative attitudes engendered toward evaluation through the requirement

of participation to no personal or professional benefit.

Issue Five: What Are the Relative Costs of the Design,
Implementation and Operation of the Activ-
ities Within CAUSE Projects, and How Do
These Costs Relate to Post-CAUSE Institu-
tional Support?

The CAUSE program is a funding program. An evaluation of its efforts
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must consider the effectiveness of its funding activities in achieving

the program's goals. This study has specifically focused on under-

standing the impact of CAUSE funds from the perspective of the individ-

ual project. An analysis of the costs of eight selected projects has

been conducted in order to describe the kinds of expenditures supported

by CAUSE funds, the effects of requiring a matching institut1m5i con-

tribution and the likelihood of continued institutional support for

the funded improvements once the period of CAUSE support is over.

Before beginning to summarize the cost findings, it must be noted

that this information has been compiled from a much smaller sample of

projects than was true of the preceding four issues. Rather than

consider all 25 projects, cost analysis activities were conducted at

the eight projects selected as longitudinal case studies. As a result,

we feel we have a sufficiently detailed and accurate understanding of

resource use to make some statements about these eight projects, but

this sample is small and the difference in project resource allocation

and consumption patterns is so great that it is extremely difficult to

offer valid summaries and generalizations for the eight projects, let

alone for all the other CAUSE projects not visited. The conduct and

reporting of the cost analysis has presented some particularly

insidious methodological difficulties, as it is far too easy to manipulate

cost data to construct inter-project comparisons with high face.validity

but little substantive meaning. Therefore, at a relatively early point

in conduting the cost analysis we abandoned any attempt to standardize

the directions of our investigations and each cost analysis effort was
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allowed to pursue those cost issues of particular relevance in that

study. The individual reports which resulted (contained within each

case study report in Dapter 1, Volume II) should be read to develop

a detailed understandi,ig of CAUSE project resource utilization. The

following discussion is primarily devoted to a narrative treatment of

the cost findings.

How Are CAUSE Funds Used?

Although this is a straightforward question, it cannot be answered

simply. A number of points that can be made in response to this

question are raised here. As background to this discussion, Table 1

presents one of the few certain and comparable pieces of project cost

information, the proposed costs of the eight projects studies as given

in their CAUSE proposals.
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Table 1

Proposed Project Costs by Funding Source

Project

Source

NSF Institution

Budgeted As % of Total Budgeted As % of Total Total

Cedar State University $271,300 67% $130,242 33% $401,557

Central City JC 210,811 58 149,700 42 360,511

College of the Mountains 186,27.5 93 14,902
7a

201,177

Computer Consortium
for Higher Education
Institutions (CCHEI) 132,200 66 68,935 34 201,165

Forestview College 241,392 67 126,696 33 362,088

Ivy University 250,000 59 173,846 41 423,846

Saints University 250,000 59 173,927 Al 423,927

Willows University 250,000 47 276,558 53 526,558

a
Amount of college's contribution was unrealistically low due to manner of
release time calculations. A more standard appraoch to the costing of this
item would raise amount of college's planned (if not budgeted) contribution
to over $50,000 or 21% of the (adjusted) budget total.-

81



56

In studying the projects, we investigated how the projects' resources

were actually used and the match between predicted and actual expenditures.6

Overall, two findings emerged in almost every case: (1) the project's

funds (both NSF and institutional) were carefully used following the

original budget in the proposal, but (2) the original budget almost

always understated the project's true costs.

The single largest item in most project budgets was the cost of

personnel time (ranging from a low of 31% of the total project budget

at Forestview College to a high of 62% at Central City JC). Nevertheless,

it was this area that was most consistently underbudgeted. There were

three specific kinds of personnel activity whose demands were under-

estimated in preparing the budgets: project management (Forestview

College, Saints University); equipment purchases (Forestview College);

and instructional development (Willows University, Cedar State College).

There was one project (CCHEI) where the size of the budget was not as

significant a problem as was the allocation of its resources to the

various functional areas of project activity. The original budget

provided no resources for faculty time on software development efforts

but this problem has since been corrected. The only projects in which

there were no major differences between budgeted and actual personnel

time allocations were those at the College of the Mountains and Ivy

University.

In contrast to the resources for personnel time, original alloca-

tions for equipment and facilities expenditures were almost always

6We did not attempt to conduct (and tried to avoid any impression
of conducting) an aud.: so as to gain as complete a picture of true
project costs as possible.
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adequate. At several institutions, project directors were able to

obtain more for their money than had been planned as a result of hard

bargaining and careful purchasing decisions. The best example of this

was at Forestview College where they were consistently able to do such

things as obtain four "new" laboratory benches insteac. of the three

budgeted by renovating rather than replacing the existing benches.

They also were able to more for their money in scientific and

audio- visual equipment purchases.

Overall, we found that CAUSE funds generally supported the design

and investment expenditures necessary for capital improvement-type

projects. That is, whether they were instructional development efforts

or additions to equipment and facilities, most projects represented

a one-time allocation of resources to accomplish a specific kind of

improvement that would continue to provide benefits in the future with

little or no marginal recurring costs to the institution fel- its

operation. The only excep'cion to this was Ivy University whose CAUSE-

funded improvement primarily represents a recurring operational expen-

diture both during the project and in the future.

It generally seems unlikely that any of these institutions would

have been able to devote the amount of resources necessary at one

particular point in tme to accomplish the instructional improvements

represented by these projects. None of them (except Forestview College

during its cash crisis) appeared to have any difficulty in providing

their matching funds (the allocation of which was generally spread over

three years). Generally the "return-on-investment" was too great to

allow administrators to worry where the money was coming from. If there
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were some internal stealing from Peter to pay Paul to come up with the

matching funds, Peter never knew what he was missing. Some particular

aspects of the matching fund requirement are considered r below.

Matching Funds and Contributed Resources: What Are the , Aonal Costs
of Conducting Projects?

Matching funds. With a few exceptions, CAUSE has required a one-

third commitment of matching funds for projects from institutions.

At the eight projects studied, the institutions' budgeted contributions

generally ranged from 33% to 53% of Z.he total budget. (The College of

the Mountains was, an exception, but, as was noted, the contribution

should really be given as 21%.) In every one of these projects the

institution met its obligation to the project with little problem. What

the original proposal budget did not show was the ultimate extent of

resources contributed 'n excess of the stipulated matching funds. _The.se

contributed resources were of two kinds, institutional and personal.

Institutional contribution. Five projects ha significant contri-

bution of institutional resources bey',nd the of ',:he original matching

funds promised in the proposal (Cede 7.r.e University, Central City JC,

Cc:lege of the Mountains, Saints Univ.,.'sity, and Willows University).

Ivy University and CCHEI only committed what was promised and no more.

Forestview College did not increase the institution's commitment to the

project beyond what was prom sod but succeeded in multiplying the impact

of project funds severalo% through oth.r sources of external funds.

From CAUSE's point of view, the extent and frequency of additional

institutional contributions could be taken as sign that CAUSE money

acts as a catalyst and serves to generate additional efforts to meet
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local science education needs. From another point of view one has to

wonder about the two cases in which there were no additional contri-

butions to or generation of additional project-related resources: Were

those projects so carefully budgeted from the beginning that any addi-

tional resources would have been superfluous, or might this be a sign

that those projects represented less critical needs than the others?

Knowledge of the projects involved suggests the latter interpretation.

Personal contributions. The second kind of contributed resource

is personal, that is, the donated (weekend, evening, and vacdtion) time

of project faculty which was committed to the achievement of project

objectives. At six projects (all but College of the Mountains and Ivy

University) there were significant amounts of donated time. At many

of these six it is questionable whether the project could have achieved

its stated objectives without the donation of this time to critical

project management, equipment purchasing, and instructional development

activities. Pc CCHEI, frir example, a small number of module development

projects studied showed that an average of 44% of the development costs

were contributed by the faculty involved. At Forestview College the

project went from several hundred thousand dollars in size to efforts

totaling nearly a million dollars with an accompanying increase in the

variety of activities but no increase in budgeted time for riroject

management., An article in a recent issue of the Chronicle of Higher

Education (July 28, 1980) noted that many higher education institutions

are surviving current financial hard-times by drawing evermore heavily

upon their stock of personnel resources and that this stock of resources

may be depleting rapidly. Some of the CAUSE projects we visited



60

provided evidence for this claim.

What Is the Relationship Between Operating_Costs and Post-CAUSE Continuation
of Project Improvements?

When we began this evaluation we expected to find that the costs of

project continuation in post-grant years would be closely tied to the

likelihood of continuation of the improvement. We also expected to

find that the recurring costs for operating these improvements might

be significant.

we still believe

the improvements

As a result of our cost analyses of the eight projects,

that the marginal cost to the institution for maintaining

is closely related to the likelihood of their continua-

tion, but we have found that many of the projects were conceived as one-

time commitments of resources to accomplish some capital improvement with

low or non-existent operating costs in the near future. Specifically

the projects at Cedar State University, the College of the Mountains,

CCHEI, Forestview College and Willows University have produced improve-

ments with minor or nonexistent operating costs (in excess of the

operation costs of the similar pre-CAUSE activity). The value of most

improvements (including instructional materials), however, will be

consumed or lost over time. At some point five, ten, or more years in

the future a new investment of resources will have to be made to replace

the present improvement, but this long-term replacel:;ent cost is not a

primary consideration in the continuation of the present CAUSE-funded

improvement.

The operating costs for maintaining the

three institutions studied are somewhat more

University and Central City JC, year to year
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improvements at the other

of a concern. At Saints

operating costs will be
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moderate but significant (e.g., $50,000 a year at Central City JC).

Both institutions, however, express little concern over their ability

to maintain their projects' improvements and some of the costs involved

represent lees of an increment to the overall institutions' budgets

than a reallocation of existing resources. At Ivy University the

operating costs of continuing the instructional development center are

very substantial, possibly-amounting to as much as the project's annual

cost during the period of CAUSE funding. In this one case CAUSE funds

did not support a capital improvement in local science education resources

but rather the first three years of an activity that must be funded

every year to maintain its primary benefits. Given that Ivy University

needed CAUSE support to start their instructional development center

(in addition to the fact that the institution provided no additional

contribution of resources during the period of the grant), it seems

highly questionable that the institution will maintain this improvement

in post-grant years.

Summary. Overall, the cost analysis has shown that all of the

projects studied spent their money carefully, but most of the projects

cost more than originally budgeted with this additional cost being

borne both by the institution and the individuals involved. Most of the

projects also represented capital improvements with low future operating

costs which suggests the likelihood of their continuation is quite high.
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CHAPTER TWO
CASE STUDIES OF EIGHT CAUSE PROJECTS
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THE REDESIGN OF 3 COURSES AND THE

PRODUCTION OF 128 VIDEOTAPED

'LECTURE DEMONSTRATIONS IN INTRODUCTORY BIOLOGY

Site Visitors: Philip L. Doughty
Marvin Druger
john D. Eggert
Ramesh Gaonkar
Dennis D. Gooler

Primary Author: John D. Eggert

Preface

The CAUSE project at Cedar State University has focused on the
refinement of 3 introductory courses in biology and the production of
128 videotaped lecture demonstrations to provide biology students with
an additional instructional alternative. The two most prominent charac-
teristics of this project have been the extremely heavy work loads
carried by the project staff in developing the 128 videotapes, and the
skillful and creative ways in which the project director has established
strong and effective relationships with other university agencies and
units to their mutual benefit.

We visited the project near its completion, and it was obvious
almost at the outset that the project had been very successful. The
challenge to us, as we have conducted this study, thus became one of
determining why the project succeeded. The reasons for its success are
complex, and we undoubtedly haven't discovered them all. However, one
primary factor has been the dedication of the project stpff and the
active support of their colleagues. Another has been the administrative
skill of the project director.

The reader will see in this study an example of what can be achieved
through the successful coordination of personnel and other institutional
resources.

The names of the faculty members and the identity of the university
in this case study have been changed to protect their privacy. No real
place or peoples rames have been used.
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Introduction

This case study describes the CAUSE project at Cedar State University.

The project began in the fall of 1976. The primary outcome of the 3,year pro-

ject (completed in the Spring of 1980) was a series of 128 videotaped lecture-

demonstrations fcr Ilse in three introductory courses in biology. Related

outcomes included the redesign of the biology curriculum and the establish-

ment of an instructional support system for faculty and student use of the

videotapes. Funds provided by NSF totaled $271,300, and those committed

by the university totaled $130,?42.

The Site Visit

This report is based on two site visits by separate two-person teams

and a site visit by the cost analyst. In addition, it is based. on a review

of the unusual amount of documentation available at this project and on

written correspondence with the project director. The first visit was con-

ducted approximately six months before the end of the grant period; the

second visit occurred approximately two months after the grant expired.

The primary purpose of the first visit was to obtain a general over-

view of the project and to begin to develop initial hypotheses to be in-

vestigated in the following visit. Interviews were conducted with approx-

imately 22 persons including all of the project staff, the vice-presidents

for academic affairs and for research; the Dean and Assistant Dean of the

Colleges of Sciences and Humanities; three of the chairmen of the science

departments whose faculty and students were involved in the CAUSE project;

selected non-CAUSE faculty; End representatives of the library, the cam-

pus television station (an ABC affiliate), the Media Resources Center,
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the university testing center, and the Sdhool of Education. The first

visit was conducted by an expert in instructional design and program

evaluation and a science educator. The second site visit was conducted

by a new team, chosen for their specific expertise in the areas of educe-

tional measurement and research and in innovation in undergraduate biology

education. The purposes of the second and final visit were: to investigate

issues raised on the first visit (particularly those raised through the

project director's comments on the field notes from that visit); to clarify

details relating to the day-to-day implementation of the project; to review

the educational research and evaluation conducted by the project; to under-

stand the nature of project management and Lo obtain student input.

The project director was able to provide the site team with an unusual

amount of documentation on the project including internal reports, summaries

of doctoral dissertations and several published reports. In addition,

student study guides and samples of five television tapes created by the

project were supplied to the site teams which provided direction

to the site visits and to the creation of this report.

The University And The CAUSE Project

The University

The University was founded in a midwest cornbelt state by the Morril

Act of 1862 "to promote liberal and practical education of the agricultural

and industrial classes in the several pursuits and professions of life."

One of the two major state institutions of higher education, the University

has a strong reputation in research. Its student population was 21,200 at

the start of the grant (up from 20,000 the previous year), and 23,000 at

its completion. This was in contrast to a general decline of enrollments

across the state.
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The biology program, the focus of the CAUSE grant, is an inter-

disciplinary program composed of students and faculty of the life sciences

departments (Animal Ecology, Bacteriology, Botany, Genetics, Biochemistry

and Zoology). It is headed by the CAUSE project director who has the title

of Program Executive Officer.

The project is somewhat unique among other CAUSE projects visited in

its heavy reliance on and collaboration with a variety of other university

agencies including the ABC affiliated campus television st,tion, the univ-

ersity library, the University Media Center and the Professional Studies

Program of the School of Education. The relationship of the project to

each of these agencies will be discussed more completely later in this

report.

The Problem

Instruction in undergraduate science at the university is similar to

that at most other large universities in terms of its heavy reliance on

large lecture classes for its introductory courses. Biology 101 (one of

the three courses directly involved in the project) enrolls 3200 majors

and non-majors per year in lecture classes of 200-400. The other two

courses together enroll an approximately equivalent number. With the

gradual increase in enrollments has come an increased diversity in student

characteristics. Concern for this diversity as well as an interest in

efficiency has led to a variety of experimental approaches to large group

instruction over the past several years.

The interdisciplinary nature of the biology program has presented

particuar_challenges to the design and implementation of innovative re-

sponses to these problems. The diversity of departments has naturally
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led to a diversity of priorities in terms of course content, emphasis

and wethod of instruction. The large number of instructors involved in

the introductory courses and their regular turnover has made coordination

and standardization difficult, as has the fact that each biology faculty

member has also had loyalties and obligations to a home life-sciences

department.

Previous Responses

The project director had experimented over a period of five years

with a modified mastery learning plan, the Phase Achievement System (PAS).

This system is described in the project proposal:

The plan, the Phase AchievEment System (PAS) is based on
modularized course content outlined in published objectives
and instructionally supported by large lecture sections and
an audio tape library. Examinations are offered repeti-
tively outside of scheduled class time and are computer
assembled in a modular format corresponding to the eight
course units. Students may take the examination modules
in any order or grouping up to five times during the
enrollment period. Examinations are scored by units, and
grades are based on a policy which requires that students
achieve a minimum score on each unit and pass a minimum
number of units before receiving a specific grade for the
course. Students progress through the course as seen in
the flow diagram [in proposal appendix]. PAS is. supported
by a computer-based data processing system designed to
score examinations and keep student records and to generate
master copies of the examinations from an existing 2500
entry multiple choice question pool. (Proposal, p. 5)

The general intent of the experimental approach, which was applied

to several sections of Biology 101, was to work toward the development

of a model strategy for large group instruction and, more specifically,

to enlarge the number of instructional alternatives available to individual

students. Initial research seemed to indicate that the approach was work-

able and in some instances would actually lead to a decrease of the nega-
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tive effects of certain individual differences. For example, test

anxiety, an apparently important mediating variable related to test per-

formance, seemed to be lessened through the PAS testing strategy.

The CAUSE Solution

The success of the PAS system led the biology staff to consider its

implementation across all three introductory biology courses (Biology 101,

Biology 103, an . ology 155). A number of problems prevented the depart-

ment from expanding the program on its own. The start-up costs would be

relatively large, particularly since there was general dissatisfaction

with the quality of the audiotapes Often only dtrect recordings of

actual lectures) and alternative media would have to be considered. The

heterogeneity of the biology staff as well as the practice of rotating

teaching assign'ients for introductory courses would pose problems to

course standardization (an important first step in modularizing courses

and creating a computer-based testing system) and would force the address-

ing of issues related to the interrelationships of the three biology

courses. In general, upgrading the model instructional approach from ex-

perimental status to full-scale implementation would require a systematic

approach to the design of a total instructional system and would require

the coordination of a variety of activities including hardware procure-

ment, software design, curriculum development and the nurturing of a

variety of relationships with other university agencies. An approach of

this complexity would necessarily require an initial outlay of start-up

funds unavailable within the normal departmental budgets. Thus, a pro-

ject was designed and a proposal submitted to NSF in support of the gen-
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eral goal of "...establishing a model instructional strategy at the Uni-

versity which will improve undergraduate biology instruction for majors

and non-majors in large lectures (N>150) by providing for individual

differences." The following were listed as specific project objectives:

1. To completely reassess what is taught in the first year of
biology to cull redundancy and assure continuity.

2. To create detailed behavioral objectives for students.

3. To establish question pools that are referenced to the behavioral
objectives and which will be used in computer assembling examina-
tions

4. To develop high quality video cassette instructional materials
at remedial, average, and advanced concept levels.

5. To evaluate instructional materials in items 2, 3, and 4 as they
are used by students in courses.

6. To revise instructional materials as necessary according to
student or faculty opinion and changing need within the university

7. To introduce the PAS concept as an instructional alternative for
the first year biology sequence.

8, To evaluate different instructional strategies applicable to
large enrollment courses and to counsel students as to which
alternative best suits their needs.

9. To experiment with allowing students to select and individually
design course content,

Implementation

The following discussion on project implementation is organized into

three sections. The first section describes the project in terms of its

major components: the primary development team, the modified and expanded

PAS system, the curriculum materials, the facilities and supporting per-

sonnel. The second section describes the project from the perspective

of management and administration and discusses personnel management,
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intra-institutional relationships, managing curriculum development and

other management related topics. The final section on project implemen-

tation describes the curriculum and materials development process.

Description of the Project

The primary development team. An important characteristic of the

project was the general cooperation and participation of a large variety

of personnel from within and outside of the Biology department. For this

reason it may be somewhat misleading to refer to a primary development

team. However, three faculty in particular were selected to develop and

produce the television tapes for the project, an activity that took the

greater part of a complete year near the beginning of the project.

The three persons on this team included the project director who

assumed responsibility for production of the Biology 101 tapes, Dr. F.,

who had been the only instructor of the Zoology 155 course for the past

several years, and Dr. M., who was given primary responsibility for the

Biology 103 tapes. (Biology 101 introduces biology at the molecular

through the evolutionary level, Zoology 155 at the organismal (human)

level, and Biology 103 at the population-ecosystem level.) These three

persons were chosen for thetr experience with the respective courses

and their interest in'the project. In addition, they each were skilled

lecturers and obviously dedicated and extremely hard workers, attributes

which proved to be absolutely necessary for the successful completion

of the project. Each of the primary team members worked close7y with

other biology faculty in curriculum development in general and in the

development and review of tapes and scripts in particular.
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The Phase Achievement System. The project capitalized on the team's

previous experience with the PAS. Specific course objectives were built

for each lecture session. These course objectives were originally in-

tended to be expressed in term:, of behavioral objectives, but the faculty

found it more realistic to instead write them as a series of test-like

questions. The questions were compiled into a study guide which also

contained brief explanatory materials, and served as the basis for all

future course and materials development activities. The original test

item pool for Biology 101 was expanded and items were compiled and edited

for the remaining two courses. This resulted in a total of over 9000

entries in the computer-based item pool. These items could then be

accessed by any faculty member through the submission of a request form

specifying the number of versions of the test desired, the number of

scrambled versions (i.e., alternate item sequences) of each test, the

relevant question pool, the categories from which items should be randomly

drawn and (if desired) the specific items the instructor would like to

have included in the test.

During the initial academic quarter of the project all of the biology

courses were taught in the traditional manner. This was to establish base-

line data and to allow project resources to be concentrated on development

efforts. During the second academic quarter a self-paced large lecture

section of Zoology 155 was given. Video cassette lectures in conjunction

with live lectures were introduced to four experimental sections the follow-

ing year with traditional testing only and, finally, an approach combining

PAS and video lectures was developed and investigated in all three courses.

(The results of this investigation, to be discussed later, showed that while
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the PAS provided significant benefits compared to the traditional lectures,

the effects washed out when used in conjunction with videotaped lectures.

This, along with some logistical inconveniences associated with PAS, led

to the dropping of the PAS approach from the system though further exper-

imental uses are contemplated.)

Materials development. In addition to the study guides discussed

above, 128 individual video tapes, 19 to 45 minutes in length, were pro-

duced by the primary development team for the three courses. They were

created at the rate of approximately one tape per week, per person, a

single tape reportedly requiring an estimated 40-60 person hours to pro-

duce from start to finish. The tapes were completed and in use by the

beginning of the second project year and represented a major and intensive

effort during the initial year of the project. More will be said about

the materials development process later in this report.

Facilities. Four university facilities played an important role in

the project. The University Library Media and Microform Center supplied

the space for 36 videotape playback units. The Center also managed the

circulation of the tapes, maintained the tapes and equipment and pro-

vided general logistical support for student use. It has been estimated

that the project increased the circulation at the library's Center by

over 40% during the project's second and third years. (Over 64,000 tape

uses were recorded by the Center during the last two project years.) This

growth was viewed as a positive outcome of the CAUSE project by library

administration.

The University Testing and Evaluation Service provided the project
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with test-scoring services, within-class record keeping procedures and

computer-based test generation capabilities. This service had always been

generally available to university faculty (although specific changes were

required for the CAUSE project) and was provided to the project at cost.

The primary production facilities were pt:ovided by the ABC affiliated

university television station. The final taping, for the most

part dcne with a single take for each tape, was in full color with pro-

fessional sets and professional quality audio and lighting. Visuals, draft-

ed by the primary team faculty, were put in final form by graduate assist-

ants. Assistance was also provided by the campus media center and a tele-

vision studio artist.

Other personnel. Other personnel involved in the project included

other members of the biology faculty who participated heavily in the over-

all curriculum design and review process. (Some also participated in the

production of some of the tapes.) Faculty not directly involved in the

teaching of the courses also provided occasional input, particularly

in the area of evaluation, Graduate assistants from the College of

Education provided valuable services in the collection and analysis of

data relate:0 tc specific research hypotheses. In general, the primary

development team received the support of a wide variety of persons in the

design and implementation of the project.

Actual vs. planned activities. The implementation of the project

deviated slightly from the original intentions described in the proposal,

as is normal in a project of this complexity. As mentioned earlier, the

PAS grew to be redundant and logistically difficult. The original pro-

posal also suggested the development of-three separate levels of tapes
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which would allow individual students to be instructed at a level of

difficulty and complexity suitable to their abilities and skills. Although

individual tapes were classified according to level, the large majority

of them fell into the middle classification 4nd the distinctions among

classifications came to be regarded as not very meaningful or useful.

Furthermore, based on their experience with self-pacing in the PAS (which

showed that most students need at least some structure, and many need

quite a bit), project staff felt that it would be difficult to counsel and/

or monitor the tracking of students in their choice of tapes. Finally,

a philosophy of redundancy of the tapes with the lectures eventually won

out over an interest in providing different levels of content to compen-

sate for individual differences. The other major deviation, which was

incorporated into formal grant modification in the final year of the

project, was to drop objective nine "To experiment with allowing students

to select and individually design course content". This objective was

dropped as not being well-founded and as bej'ng impractfcal, based on the

project staff's experience with the other aspects of the project. Although

most readers would probably consider the original proposal to be quite

aobitious,it appears that the majority of tasks were carried out in a man-

ner very close to what was proposed.

Management and Administration

Overview. From a management perspective, the unique aspect of this

project was not its complexity but rather the degree to which the large

variety of personnel and other resources required careful coordination to

guarantee the accomplishment of project objectives. A commonly expressed

100



77

view among project participants was that the project could not have come

close to succeeding without the project director's insightful understand-

ing about and skilled management of the diverse resources supporting the

project. We agree.

A variety of managerial roles and strategies were required of the

project director as he coordinated the v,xious resources utilized in the

project through the establishment and nurturance of relationships among

individuals and agencies within the university, through the oversight of

and participation in activities related to hardware procurement and soft-

ware development, and through the purposeful dissemination of information

about the project. The project director's skill at encouraging the dona-

tion of university resources to his project to augment resources already

committed was also useful.

Personnel management. It was acknowledged by all that the project

director is a skillful manager of people. He was described as a leader,

a motivator, a hard worker and a supporter. While he had limited formal

administrative powers, his ability to work with people toward the achieve-

ment of common goals seemed to provide him with a sort of velvet-gloved

power that gave the project impetus and maintained its momentum. He

definitely was respected by his colleagues.

A number of strategies could be detected which contributed to the

project director's success in personnel management, some of which were

planned and purposeful, others which were probably done intuitively and

reflect personal characteristics. The project director is a hard worker,

and it was said a number of times that he would never ask something to

be done if it wasn't clear he had already done at least as much-himself.
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Furthermore, it appeared that he rarely surprised anyone with a directive

but, rather, tended to discuss mutual goals and objectives on a one-to-

one basis in advance of a decision to allow for the development of a

consensus.

The project director attended to detail, not in the sense that he

wasted his efforts on matters that could be taken care of by others, but

in the sense that he was very clear in specifying what he expected--tasks,

timelines, obligations, etc. He stressed open and clear communications

and encouraged feedback if there was uncertainty. He often referred to

the NSF grant as a "contract" and stressed the university's obligation to

provide what was agreed upon in a form of which the group could be proud.

One cannot be an effective manager without effective people to manage.

The project director selected project staff carefully with particular con-

sideration to the most efficient combination for the needs at hand. For

the task of development of the tapes he chose two others who were skilled

lecturers, quite task oriented, interested in the problem as well as the

particular solution and ready and willing to work very hard. He structured

the tape development taskas an intensive, one tape per week, per person,

full-time effort by relatively few persons on the theory that once the

group became acquainted with the task they would become quite efficient

in performing it. The worst way to get release time is to teach one

class [i.e., one-half load] each quarter", commented the project director.

While all acknowledged that it was a very gruelling process, its efficiency

was also quite clear.

The danger of isolation of the primary development team (and the possi-

ble rejection of the finished products by those not involved in their pro-
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duction) was anticipated and dealt with through a strong emphasis on group

participation at all stages of the development process -- the definition

of objectives, the writing and review of scripts, and the review of finish-

ed tapes. Probably as important as the actual changes resulting from such

input and the development of a consensus about what was being done was the

perception of virtually everyone associated with the project that their

advice had been solicited and would be listened to if offered. It would

have been impossible, for everyone to review and comment on everything.

The key seemed to be that each felt his/her opinions were respected.

Intra-institutional relationships. The role of establishing and nur-

turing relationships between the project and other university agencies

parallels the role of personnel management in a number of respects. Care-

ful groundwork is required to establish a trusting relationship, to be-

come aware of mutual and complementary goals and resources, and to

establish clear and open communication. At the inter-agency level the

specification of mutual expectations and obligations tended to be clearly

documented in an almost contractual letter specifying what resources would

be provided in return for what benefits.

The project director seemed to be particularly skillful at capitali-

zing on the needs and interests of other university agencies. For instance,

the Library Microform and Media Center was new and wanted to increase its

clientele. The campus television station, always conscious of its relation-

ship to a commercial network, found the project useful as a means of ful-

filling its academic obligations to the university. The College of Educa-

tion's recently established Department of Professional Studies was pleased

at the opportunity for its doctoral students to work on meaningful and
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researchable problems complete with a large and well-documented data base.

In each case a key strategy seems to have been one of brokering -- the

give- and -take process of determining how the project and the agency could

serve each other, rather than how the project might merely use the other

university agencies.

A strategy important to both personnel management and to maintaining

relationships with other agencies is that of delegation of responsibility.

The project director pointed out that neither he nor his staff were trained

to do everything well and that it was important to delegate tasks when

others could be found who could do them better. This reserved project

personnel for those tasks for which they were best suited; i.e., project

management and the design and implementation of instruction in biology.

This was particularly important in the areas of hardware selection, pro-

curement, and maintenance; media production and library services.

Managing curriculum development. Although the development process

will be discussed in detail later, its relationship to project management

should be mentioned here. There is probably not an area as sensitive in

academic project management as that of determining what should be taught,

and how. As far as could be determined from rather extensive interviews,

the process of restructuring the introductory biology curriculum was

accompanied by relatively few hurt feelings, bruised egos and the like.

This seems to be a result of the general atmosphere fostered by the pro-

ject director and adopted by the individual curriculum committees

and sub-committees. In particular, the curriculum development process

was characterized by a clearly structured approach to the problem; open,

frequent and well-documented communications and an emphasis on the solici-

tation of the input of others.
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Maintaining relationships with external audiences. A specific manage-

ment goal cited in the project proposal was "...that the project results

attain visibility locally and nationally." In addition to the normal

desire to inform the field, this goal seemed to be motivated by a recog-

nition that the increased prestige created by such visibility leads to

increased support for the project within the institution which in turn

increases the probability of the project's long-term success. In addition

to supporting five doctoral dissertations and submitting a number of

formal publications on the project, the project director maintained a

local publicity campaign. "During the first year, if no one wrote a story

in the local newspaper within a period of three months, I'd give them a

call", remarked the project director. In addition, he regularly lobbied

for the project within the university whenever possible.

Overview of project management. It is clear that an important reason

for the success of the project was the project director's skill in serving

in the multiple roles of the project manager. He took an overall systems

view of the project, paying attention to the interrelationships of the

parts of the project and the relationship of each to the whole. He thought

about what he did and he designed creative strategies for the solution of

problems well in advance of potential crises. He solicited and used the

input of others and delegated responsibility in appropriate situations.

He communicated clearly and kept all participants updated. Probably most

importantly, he maintained and effi'ci'ently used the power given to hith in

trust without threatening those with whom he interacted.

105



82

The Curriculum and Materials Development Process

History and rationale. Prior to the CAUSE grant the three introduc-

tory biology courses were taught somewhat independently. Although a curri-

culum committee occasionally convened to discuss the content of the courses

and their interrelationships, individual faculty were given the normal

amount of leeway in content emphasis and pacing within the general course

outlines. Zoology 155 was an exception to this generalization in that it

had been taught by a single person for several years before the start of the

grant. The PAS portion of Biology 101 was also an exception in that lec-

tures and individualized tests were based on a set of instructional object-

ives outlined in modular form in a study guide.

With the onset of the CAUSE grant,a greatly increased emphasis was

placed'on the systematic development of objectives, modules, study guides

and item pools for each of the three courses. During the fall of the

first project year three course committees, each consisting of five

different people, met on a weekly basis to discuss course content. Accord-

ing to the project diredtor, a conservative estimate is that 300 person-

hours were given in these meetings plus additional preparatory work, the

main outcome of which was the set of three study guides. These guides

then served as the basis for the selection of items for the item pools

and also as the basis for subsequent script development. The meetings

also served as a forum in which individual faculty members could express

their concerns and needs in open discussions with the persons who would

actually write the scripts and do the television lectures. The meetings

also led to a clarification of the relationship between Biology 101 and

the other two courses, the former being designated as a prerequisite to

the latter as a result of these deliberations.
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The rationale for the institution of a systematic approach to curri-

culum development was primarily two-fold. First, the instructional

strategy of PAS requires that faculty and students have a common conception

of what is expected of students and what each test will cover. Second,

the extensive resources to be utilized (including an interdisciplinary

staff with differing Conceptions of the courses) demanded a systematic

approach to the problem to insure that all points of view were considered

and all resources were efficiently utilized.

The process. Once the study guides were created the primary develop-

ment team took on the task of creating tapes for each of the modules.

(One tape would be designed to coincide with each topic in the study guide.)

First, a script was written based on the guide outline. In the case of

Biology 103, the scripts were reviewed by colleagues in re-

lated areas. Graphic illustrations were rough-drafted by faculty and

produced by a graduate assistant with graphic arts skills. Other support

materials such as Models, laboratory apparatus and occasionally film'clips

were also assembled.

When the script was in final form and all the materials were gather-

ed, the faculty member met with the studio crew, discussed the script and

went through the entire program once as a rehearsal and a debugging pro-

cedure. Then the crew and the lecturer again discussed the script "over

coffee" and a final take was made without stopping. Although the project

director was able to ad lib his lectures on camera after going through

his notes once, the other two television lecturers used a teleprompter.

"It's not what you goof on, it's how you recover", commented the project

director.
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Initially, the tapes were done over once or twice before the lecturers

were satisfied with them. However, as each became more skilled and as

they became aware of slipping behind in their schedules they began to do

all the programs in a single take. In all, only 10 of the 128 tapes were

remade. Although the individual lecturers report never being completely

satisfied with a given tape, they feel that the data support their adequacy

and that the redoing of individual tapes at the expense of not doing other

tapes would have been counterproductive.

Following production, all interested faculty were requested to review

the tapes using a standard review form. Curriculum committees and sub-

committees met semi-formally for this purpose. One faculty member mention-

ed spending many Saturday mornings on his own performing this task. While

this input would most often not have any immediate impact on the reviewed

tape, it was used in the preparation and production of subsequent tapes.

Similar feedback was also solicited from students and was used in

a similar manner. While most Of the faculty feel that most of the tapes

will have a useful life of at least five years, there are presently limited

plans to revise a few of the tapes in the near future based on student and

faculty feedback. After the initial intensive production effort there

appears to be a natural reluctance among the primary development team to

begin revisions and the general -attitude seems to be that resources will

be found for revision when it becomes necessary.

Comments on the process and the products. The development proce'ss

used by the project included many of the stages of most formally articula-

ted instructional development processes. The courses selected for develop-
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ment were of high priority. The content of each of the courses and the

relationships between the courses were developed through open consensual

processes and documented in an unambiguous manner. A logical rationale

was used for the selection of media; and input from others was regularly

requested, received and used at various stages oF the development pro-

cess. As will be seen in a following section of this report, a fairly

intensive research strategy was used to investigate the overall effect of

the approach and had some role in determining subsequent modifications.

The tapes themselves reflect a systematic approach to their

development. They are content -rich and the content consistently

reflected the co.rse outlines and the lectures according to students

and faculty. Students apparently have found them useful, since over

30,000 uses per year have been recorded. One of the site visitors with

a limited background in biology viewed five of the tapes and found them

interesting and informative.

However, the intensive production effort necessarily led to some

things being dropped or overlooked. Although the tapes were produced in

professional studios they do not have an overall professional "look"

to them. At times the lecturers look noticeably nervous; transitions

are not always smooth; more use could have been made of props; there

are occasional misstatements or bad word choices and the like. These

sorts of problems are to be expected, given the production circumstances,

and may only be cosmetic. In fact, one student mentioned that she felt

the informality decreased the psychological distance. between her and

the lecturer.
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Some of the tapes we viewed also appeared to have some pedagogical

deficiencies, in the opinion of this writer. It would probably have been

useful to display new terms on the screen as they were introduced, which

was not always done, and the scripts could have used more of an intro-

duction explaining what was going to be discussed and a summary explain-

ing what had been discussed. Some of the slides and visuals are not clear

enough and are difficult to read. These are problems based on a single

viewing of five tapes, one of which was selected by the project director

as an example of one of the worst. These may not be completely representative,

but they illustrate the types of problems that could have been corrected if

more time had been available to the development team, or if additional review

and assistance could have been provided by an expert in this sort of educa-

tional media production.

The problems cited in the above paragraph are based on limited data

and are not meant as an overall negative evaluation of the tapes. There

is ample valid documented data that show the tapes to be instructionally

effective. Furthermore, the five tapes do also exhibit very interesting

and creative uses of the media. For instelce, one used a "Dick Cavett-

like" interview format in which film clips are discussed by the project

director and a visiting expert. Some of the film clips are quite inter-

esting and, because of their brevity, are practical only in a television

format. Many of the visuals are extremely well done, clearly labeled

and well integrated into the presentation. As examples of locally pro-

duced instructional television, the tapes are commendable. The project

di;Jctor expressed his views on this subject as follows:

1ln
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We may not have followed the book as a "professional instruc-
tional developer" would like to have us do but we accomplished
the task with a high level of performance. Every instructional
developer I ever talked to indicates that it would be impossible
to produce 100 quality videotapes in nine months. In light of
our actual production schedules, our high usage figures and our
research results I feel our lack of sophistication was an asset
which allowed us to accomplish the impossible, and not a lia-
bility..

The project director pointed out a few problems he perceived with the

overall process. One was the variability in the length of tapes. While

this made scripting and production substantially easier, it prevented the

tapes from being usable by educational television stations which require

tapes of regular length, preferably of 28;1 minutes each. Another problem

was that in order to accomplish all of his project management responsibi-

lities as well as produce the tapes for Biology 101, the project director

did not solicit and utilize the input of the other Biology 101 faculty

as much as he would have liked which resulted in some difficulties.

Ideally, according to the project director, he would have Rreferred to

have had several of the other biology staff involved in the actual pro-

duction of tapes. However, the requirements of efficiency and consistency

mitigated against that option.

Evaluation Procedures And Results

The project director made a distinction' between research and evalua-

tion in the following statement:

"Research is the bringing together of literature or data in
such a way as to recognize patterns or trends. It lends
itself to description and hypothesis testing. Evaluation,
on the other hand, renders a value judgment about an activity
in a formative or summative manner against some criteria."

In discussing the evaluation of his project, and in reporting about

it, he tended to emphasize the role of evaluation for accountability; i.e.,
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to prove that the objectives promised were the objectives achieved. For

instance, a program evaluation conducted by'several graduate students in

an education course with the assistance of the project director listed

each proposed project objective in the results section, followed by a

numerical rating (1-9) indicating the degree of achievement of the objec-

tive followed by a discussion of the data supporting their judgments.

(The methodology consisted of the, conduct of interviews and the review

of project documentation.) In another case, the project director used

a similar method of reporting on the evaluation results of his project

with letter grades given to each proposed objective. He also rendered

judgments on his project in-terms of the broader NSF-CAUSE goals relating

to impact on the nation's undergraduate science education.

Although the project director's personal philosophy on the nature of

evaluation tended to emphasize its accountability function, a number of

other activities of this CAUSE project would be considered by many to also

fall into the category of evaluation. In particular, the research acti-

vities provided important data to support the summative judgments about

the project and, to a lesser extent, actually had and will continue to

have an impact on the direction to the project. Likewise, a number of

formal and informal aspects of the curriculum development process describ-

ed earlier could be legitimately classified as formative evaluation; i.e.,

evaluation for the purpose of improvement.

Formative Evaluation Activities

Any good instructor normally incorporates formative evaluation activi-

ties into the instructional process although it is probably more often
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implicitly considered at an intuitive and informal level than it is ex-

plicitly considered at a conscious and formal level. This has tended to be

the case in the present project.

Although the term "formative evaluation" was rarely used by project

staff, most of the previously described developmental activities included

data collection activities used to inform improvement-oriented decisions

of the development teams. For instance, review and feedback activities

were an important part of the early committee discussions of objectives

and of study guide content. Scripts were reviewed, in some cases, by

other faculty. They were also reviewed by production staff immediately

before the first run-through. Critiquing sessions were held between the

rehearsal and the taping. Faculty provided go/no-go decisions on each

of the tapes before they were used and made suggestions for future tapes.

There also appeared to be close collaboration within the primary develop-

ment team, the members of which were apparently relatively open with each

other with supportive criticism. In general, a spirit of informal in-

quiry and self-questioning seemed to pervade the project's development

efforts. Within the context of undergraduate instruction in general,

the openness and willingness with which ootntons and review of instruc-

tional efforts were solicited and received on this project must be consider-

ed to be exceptional. This spirit was probably an important factor in the

overall success of the project in the opinion of this writer.

One could wonder if a more formalized approach to formative evaluation

would have improved the project; for instance, one of the evaluation grad-

uate students, selected for his/her expertise in instructional design and/or

media, could have been assigned strictly to the task of formative
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evaluation. Perhaps the tapes could have been raised a notch or two in

overall quality, or perhaps problems that had not been discovered

could have been uncovered and dealt with through the formalizing and

staffing of the formative evaluation function. Given the openness of the

staff, the project certainly would have provided a supportive environ-

ment for such activities.

It should be noted that the project director consciously chose an

informal approach to formative evaluation. In a letter to this report

author he further explained his stance:

.. It is my opinion that you cannot tell premier faculty what
to do. You can criticize past performance and talk abstractly
about the future but to appear to look over their shoulders at
what is being done now invites conflict. Furthermore, revision
of tapes would have taken too much of the precious commodity,
time. Formative evaluation was deliberately low key. Quality
control then became one of trusting the judgement of my colleagues
on the development team: This yielded a good product. Surely,
it could have been better but it was not bad to start. Rather
than suggesting that future project directors adopt a formal
formative evaluation, I would suggest that they ponder the
benefits and drawbacks of both formal and informal formative
evaluation. A particular project in a particular context may
find one or a combination of both to be best.

Research-Based Evaluation Activities

A unique characteristic of this CAUSE project was the degree to which

an active program of instructional research was tarried out. A team of

four doctoral candidates from the College of Education and a very strong

faculty advisory group with expertise in a yarfety of aspects of instructional

research worked closely with the project director toward the objective
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of investigating the determinants of student achievement using the follow-

ing model
1.

IBackground

Ability

Personality Effort Outcome 1

Figure 1. A Model Of The Determinants Of Student Achievement

The actual measurements include the following for each student:

Ability: ACT or MSAT scores; high school rank; GPA

Background: High school credits in chemistry, physics,
biology, mathematics or college biology

Personality: Measures of: test anxiety; achievement
motivation; locus of control

Study effort: Time spent using lecture notes, text,
videotapes

Other: Age, gender, non-major - major

This type of data was collected on 4,000 students tested by the tradi-

tional or PAS methods with or without availability of the videotapes in

each o. three courses included in the project, twelve conditions in all.

Of specific interest to the research team were questions related to

the differences in relationships between predictor and outcome variables

in the various instructional contexts. Baseline data collected on the

traditional sections showed, as expected, that ability and background

were important positive predictors of grade and that test anxiety was a

1This section of this report which describes research activities and re-
sults, draws heavily on publiShed reports by the project director and by
his graduate students. However, references have been deleted to preserve
institutional anonymity.
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negative predictor, particularly for female students. Analysis of data

collected before the start of the project concluded that the negative

effects of test anxiety could be overcome among female students who

increased their study effort. A follow-up study conducted by one of the

project's graduate assistants concluded (after adjusting statistically for

differences in ability and background) that female students who had the

beginning course under self-pacing did better in subsequent, traditionally

taught courses.

A, similar study was carried out in the second academic term of the

project It compared the relationship of high school background and final

exam scores in the project's PAS and traditional sections of Zoology 155.

The study concluded that the low background students spent more time study-

ing in the PAS section than their counterparts in the traditional section,

and that this had a compensatory effect which effectively eliminated the

predictive relationship between high school background in science and

final exam grade.

Other analyses supported by the project concluded that students were

not replacing traditional study activities (i.e., studying notes and read-

ing texts) with television viewing, but were spending additional time

viewing the tapes and that this additional viewing time was positively

correlated with achievement even after statistically compensating for

differences in ability.

Numerous other analyses were performed on the rather extensive and

well documented data pool and many more will undoubtedly be performed

long after the cessation of the grant. These studies have had and will

continue to have a variety of impacts. Several have already been pub-
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lished in professional journals and/or presented at professional con-

ferences. Others have been reported through other communication channels

described earlier in this report. The project director reported that

biology faculty members sometimes use the results in advising students

how to approach the courses. The early studies on the project led, in

part, to the decision to drop the PAS component in lieu of the taped

,lectures. (Analysis showed that tape usage tended to wipe out the effects

of PAS.) The research data was also used to support the summative evalua-

tion judgments made by the project director and project evaluators.

Conclusions

The project was implemented as proposed, with some relatively minor

exceptions. This in itself is a significant accomplishment given its

extremely ambitious objectives. In addition, the evidence shows it to

have been accomplished with excellence.

The needs cited in the proposal are legitimate. Indeed, the concern

for efficiently meeting the diverse needs of individual students in large

lecture sessions is a concern of undergraduate science education in gen-

eral. The project as proposed and implemented has moved the field a

step forward in addressing these concerns.

The project has been very efficiently executed. This is due to two

important factors: the dedication of the faculty members involved, parti-

cularly that of the primary development team; and the management skills, insights

and abilities of the project director. Both of these factors were necessary

-- the project could not have succeeded with the absence of either. While

the insights,and abilities of the project director perhaps are inherent

or at least learned over a long period of time, the skills are probably
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acquirable and a prospective project director would do well to study the

various managerial strategies used in this project. The challenge of

coordinating all the various resources so efficiently utilized in the pro-

ject was equally as formidable, although not as obvious, as the production

of 128 quality television tapes in the limited time available.

The televised lectures are effective instruction and do meet the

individual needs of students in the choices they allow; i.e., whether to

rely primarily on the tapes or the lectures, when and how often to view

the tapes, what portions of individual lectures need to be studied again

and other decisions allowed by the outstanding viewing facilities.

The curriculum and materials development process was an effective

one, although some might feel that it might be made more explicit at vari-

ous points. The non-formal, less explicitly articulated approach to the

development process worked in this project because of an apparently in-

tuitive sense for the process among those involved, particularly the pro-

ject director and the primary development staff. It might not be as

effective in other contexts. A more explicit model, even if not closely

adhered to, might help participants to identify oversights or redundancies

in the process.

The evaluation process shared some of the non-formal characteristics

of the development process. While the summative evaluation activities

and the research activities which supported them were quite explicit in

purpose, execution and documentation, the formative evaluation activities

were less straightforward and generally had quite a lower profile within

the project. While it is not obvious that the project suffered because

of this approach to formative evaluation, it is possible that more atten-

11.8
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tion paid to formative evaluation could have led to even higher faculty

project outcomes. The value of a clearly formulated model of formative

evaluation within a project may be similar to that of a clearly stated

development model.

A natural question to ask is "Why television?" Apart from the obvious

reason that television is what was proposed and funded on this project,

there may be others. Audiotapes were tried but were deemed unsuccessful

by faculty. It is not clear to what extent other formats were considered

but given the unique set of resources available on campus (the commercial

television facilities and the library media center in particular) the

choice seems'to have been an appropriate one. The efficient manner in

which the 128 tapes were developed, in retrospect, also made the choice

a good one. The use of television allowed a critical mass of instructional

media to be accumulated rapidly which in turn allowed the project to pro-

gress and become institutionalized during the course of the project. It

should be noted, however, that without the resources available at this

university a similar project might not be as successful.

The project has become institutionalized, the most striking evidence

of which is the over 30,000 tape uses per year, uses which are not man-

dated by faculty but reflect 30,000 individual decisions by students to

avail themselves of the opportunity, The introductory biology curri-

culum which initially provided the direction for the development of the

study guides and tapes now has a more uniform consistency and increased

stability because of the materials. 'According to students, faculty use

them to pace their lectures. New faculty are introduced to the depart-
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ment and the curriculum through the course materials. The public and

documented nature of the curriculum, on a lecture by lecture basis,

supports continuing discussions of the curriculum among faculty. While

there will at some point be a need for the revision of the tapes, the

degree to which the instructional system is already institutionalized

suggests that resources will be found to accomplish the task when they

are needed.
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Project Costs

In contrast to the narrative data provided by the scientist and the

evaluator,.this section of the report focuses primarily on the project's

use of resources translated into budget figures and categories. Although

a functional task-oriented interview approach was employed to collect much

of the personnel allocation data, monetary costs are not reported according

to project functions or activities. This was deemed not useful since no

resources were allocated to program (or course) operation and pre-operation

activities (development, production, test development, field testing, and

research/evaluation). These were so confounded that attempts to split these

joint endeavors would have led to questionable results. Instead, the cost

analysis section contains a description of procedures used to collect cost-

related data, results of estimates of actual time spent by project personnel,

results of other charged and contributed expenditures, and a discussion of

relevant cost-related implications.

Procedures

One member of the evaluation team, Philip Doughty, served as the cost

analyst for this study. Data reported herein were obtained via personal

interviews on site with the three primary project faculty members as well

as discussions with representatives of the two heavily involved service

components (the library media center and the television production

facility). In addition, documented budget reports of expenditures for

materials and services were used as sources for other cost data. Although

cost figures for personnel time were available both in the proposed budget

and in official university records of contract charges to NSF, attempts
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were made to collect more detailed estimates by interviewing key project

members.

Focused interviews with each of the three primary team members were

conducted so that they could review their calendars for the past two and

one half years and reconstruct their professional time allocation in a

diary format. They were asked to identify the various CAUSE project-

related activities that occurred during each academic quarter and then also

identify the major university-funded activities separate from the project.

In some instances, joint or overlapping activities were allocated propor-

tionately to each.

In general, activities identified by project members could be easily

grouped into the following functional categories:

1. Design/Planning;

2. Development/Production/Evzluation;

3. Operation/Instruction (including routine course management
of field test courses); and

4. Project management.

Regular project and institution accounting systems were not organized

functionally and thus did not reflect the reality of professional time

allocation to project and university activities. Comparisons between the

formal institutional financial reports and data obtained via interviews

help in this instance to demonstrate the extremely heavy work load

experienced in the first few stages of the project and then a gradual

(and perhaps merciful) diminishing of personnel time and other resource

expenditures in the later stages.

Other expenditures-documented in this report reflect those costs not

usually contained in a conventional budget report or in the project final
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report. Although imprecise and subject to personal bias on the part of

interviewees, estimates of personnel time and other less well-documented

contributed resources are included as additional evidence of institutional

support provided to the project. These include particularly the support

provided by the institution's library and the television production

facility.

Results

Resource allocztion information for this project is reported in

several different but complementary ways. The first table (Table 2) pre-

sents the project's budget as originally proposed to CAUSE. Table 3 pre-

sents an inventory of the actual tasks and time required to complete those

tasks as reported by the project personnel involved. Table 4 focuses just

on personnel expenditures and presents the actual funds expended on all

project personnel and replacement faculty during the conduct of the pro-

ject. Finally, Table 4 compares the levels of personnel effort as pro-

posed (from Table 2), paid (from Table 4), and actually expended (from

Table 5). It should be noted that, while the estimates of actual time

spent do not always match the official expenditures, these differences

are not significant. Furthermore, as noted on Table 5, these level of

effort estimates to a certain degree conceal the extent of contributed

university resources and professional personnel time.

It was particularly interesting to compare the first year's pro-

fessional workloads with those of subsequent years.
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Table 2

Cedar State University's CAUSE Project

Original Proposed Budget

Line Item NSF
Cedar
State Total

Salaries, Wages and Benefits

11. Director $ 21,668 $ 10,419 $ 32,087
12. Professional Staff 32,832 19,024 51,856
13. Assistants 23,500 9,450 32,950
15. Secretarial and Clerical 13,608 13,608

16. TOTAL: Salaries and Wages 91,608 38,893 130,501

17. Staff Benefits
(when charged as direct costs) 11,649 5,553 17,202

18. TOTAL: Salaries, Wages and
benefits (16 &.17) 103,257 44,446 147,703

Other Direct Costs

20. Staff Travel & Publication 2,345 2,345
22. Laboratory and Instructional Materials. . . 74,059 74,059
23. Miscellaneous Supplies, Communications. . . 2,050 2,050
25. Production of Tapes 42,000 66,350 108,350
26. Test Scoring and Evaluation 600 -- 600
27. Consultant 1,200 -- 1,200

28. TOTAL DIRECT OPERATING COSTS $225,511 $110,796 $336,307

29. INDIRECT COSTS 45,804 19,446 65,250

30. TOTAL OPERATING COSTS $271,315 $130,242 $401,557

31. TOTAL CONTRIBUTED BY INSTITUTION. . . $130,242

32. TOTAL AWARD FROM NSF $271,300
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Table 3

Inventory of Repoted Project Tasks
and Time Expenditures

Person/Period Tasks Time Spenta

Project Director

- Pre-Project Planning and administrative meetings;
(7/76 - 8/76) hiring temporary instructors; pro-

curing sample videotapes; ordering
materials . 50 FTE

b

- Year One, Fall 1976 Form project team

Curriculum planning - meeting teachers,
planning study guide, planning produc-
tion, reviewing tapes, developing test
question pool .40

Produce first draft study guide .20

Project management .15

Total .75 FTE

-Winter 1977

-Spring 1977

-Summer 1977

Curriculum planning - begin video-
tape production (20 hrs/tape) .55

.Project management .25

Total .80 FTE

Produce Video-tape programs and
experiment with testing .50

Project management .20

Total .70 FTE

Recruit and train new instructors
and new research assistants; develop
new test files; produce videotapes
(.30 FTE); procure video equipment;
plan library setup (.30 FTE) . 85 FTE

Average for Year One .78 FTE

a
As estimated in the percent of professional time devoted to task.

b
FTE = Full Time Equivalent for one academic period.
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Table 3 (cont'd)

Person/Period Tasks Time Spenta

Project Director (cont'd)

- Year Two, Fall 1977 Develop/produce videotapes (10 FTE);
revise study guide and question
pools; direct graduate student
research on project; project
management

- Winter 1978

-Spring 1978

-Summer 1978

Project administration; direct
evaluation effort

Project administration and evaluation

Project administration, direct
research, plan for following year

Average for Year Two

- Year Three, Fall 1978 Teach two experimental sections of the
course (.30 FTE); direct research on
course implementation; evaluation of
course and learning outcomes; project
administration and coordination

-Winter 1979

- Spring 1979

-Summer 1979

Project administration,
evaluation

Project administration,
evaluation

research and

research and

Research and evaluation, and final
report writing

Average for Year Three

.50 FTE

.55 FTE

.40 FTE

.50 FTE

.49 FTE

.70 FTE

.33 FTE

.33 FTE

.60 FTE

.49 FTE

Assistant Professor M.

-Year One, Fall 1976 Organization-planning for development;
recruitment and working with graduate
students on visuals; work on examina-
tion format and questions; editing exam
questions; consulting with televiOon-,
station representative; consulting with
test scoring; designing internal project
evaluation strategy; planning & design
of the course study guide (to help guide
video production)

196
.65 FTE
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Table 3 (cont'd)

Person/Period Tasks Time Spent

Assistant Professor R. (cont'd)

- Winter 1977 Work on exam questions; development
and tryout of two trial tape
productions .50 FTE

- Spring 1977 Tape/program production (30 tapes);
exam question editing .70 FTE

- Sumner 1977 Tape production; build file of slides

for video productions and for instruc-
tors (not a part of the formal pro-
posal but all team members did this);
revise study guide .80 FTE

Average for Year One .66 FTE

-Year Two, Fall 1977 Videotape production (including
weekends--scripting, visuals, etc.) .80 FTE

-Winter 1978

- Spring 1978

-Summer 1978

Production of advanced course tapes
(which were used for the regular
course as well); broadcast new
advanced BIOS SERIES on television
station as spinoff of regular course;
revise exam questions

Production of advanced tapes; completion
of slide file for instruction for class-
room use; review of evaluations of video
tapes--regular series; exam question
file completion; implement computeri-
zation of exam files

Continue with BIOS tape program produc-
tion (advanced series); exam questions- -
review /rewrite /revision

.90 FTE

. 30 FTE.

. 25 FTE

Average for Year Two .56.FTE

-Year Three, Fall 1978 Re-edit question bank; field test
computer file test items .30 FTE
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Table 3 (cont'd)

Person/Period Tasks Time Spent

Assistant Professor M. (cont'd)

- Winter 1979 Edit test questions using data from
field cest; collect more data on tests
with more students

- Spring 1979 Review student comments on course
materials and tests; revise BIOS tapes

- Summer 1979 Complete program evaluation; continue
revising BIOS tape series

Average for Year Three

.25 FTE

.15 FTE

.10 FTE

.20 FTE

Associate Professor F

- Year One, Fall 1976

- Winter 1977

- Spring 1977

- Simmer 1977

- Year Two, Fall 1977

Project planning and design; curriculum
planning; course committee coordination .50 FTE

Develop course study guide; develop
course objectives and video scripts;
begin developing test question pool;
coordinate with media services developers

Script development; preparation of
graphics for video; video production

Production of videotapes; revise
question pool; revise study guide;
review and revision of test items and
course materials; review of course
feedback from students

Average for Year One

Evaluate course components as implemented;
teach (field test) one course section;
implement the self-paced testing (PAS)
system; develop recordkeeping system for
course; produce three remaining video
programs

1 8

.60 FTE

. 85 FTE

1.0 FTE

. 74 FTE

.60 FTE
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Table 3 (cont'd)

Person/Period Tasks Time Spent

Associate Professor F. (cont'd)

-Winter 1978 Review course feedback data from
previous quarter; revise recordkeeping
system; staff development (train
faculty in new course format); follow-
up on students with incompletes from
prior quarters

-Spring 1978 Assist new instructors in implementing
new course; followup on use of course
materials in field test classes; dis-
seminate results (progress to date) at
annual meeting of midwest college
biology teachers

-Summer 1978 Revise study guide, adding figures,
graphics, etc.; add to test item pool;
develop scripts for new advanced course
series

. 40 FTE

. 20 FTE

.50 FTE

Average for Year Two .43 FTE

-Year Three, Fall 1978 Design and conduct course evaluation
with graduate assistants; teach one
large experimental section incor-
porating the self-paced testing
component

-Winter 1979

-Summer 1,979

Course evaluation - including review
from Fall quarter; prepare reports for
national and regional presentations;
followup on students with incompletes

Produce two programs for advanced
series; publish final version of study
guide; prepare final student manual for
fall; complete copyright release pro-
cedures; plan course staffing for fall

1.29

. 40 FTE

. 25 FTE

. 25 FTE

Average for Year Three ,28 FTE
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Table 3 (cont'd)

Graduate Assistants

Year One, September 1976 - June 30, 1977

Three graduate assistants were funded by the project and two were provided
by the university. During the first two quarters of the 1976-77 academic
year all five devoted their time to project design and planning. Full-
scale development and video production began in the spring quarter and each
GA spent essentially 100% of his/her project time on those tasks during
that time period.

Year Two, July 1, 1977 - June 30, 1978

Although budget reports show seven different individuals worked on the pro-
ject as GAs during the 1977-78 year, there were four essentially full-time
assistants, two of whom were responsible for development and production.
The other two devoted their efforts to research, testing and evaluation
efforts related to the project.

Year Three, July 1, 1978 - June 30, 1979

The final year of the project called for considerable research and evaluation
support from the GAs. The project provided resources to cover one assistant
plus one-third of another. The College of Education contributed the remaining
two-thirds of that assistantship. In addition, the. Biology academic program
contributed one full-time assistantship in order to have three full-time
evaluator/researchers.

rj

CS 0
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Table 4

Official Record of University Expenditures
For Project Salaries and Wages

Salary and Source

% Salary
Line Item to Grant

Charged % Salary to
to NSF Cedar. State

Cost to
Cedar State

11. irector

Year One -- -- 76% $16,196
Year Two -- 55% 12,650
Year Three -- 33% 8,121

12. AssociatelProfessor F

Year One -- -- 66% 12,032
Year Two -- -- 56% 12,975
Year Three 25% 6,140

12. Assistant Professor M

Year One -- 57% 9,619
Year Two -- -- 53% 11,501
Year Three -- 25% 6,053

12. Replacement Facultya

Year One
Temporary Instructor #1 100% $11,000 --

Temporary Instructor #2 75% 8,250 alb.=

Year Two
Temporary Ass't Prof #1 100% 11,500 =Iamb

Temporary Ass't Prof #2 100% 12,000

Year Three
Temporary Ass't 'of 100% 12,500

13. Graduate Assistantsb

Year One
Graduate Assistant #1 100% 4,050

#2 100% 4,050
#3 100% 4,050
#4 100% 4,050 --

#5 100% 3,240

a
The cost of replacement faculty was used as the basis for project personnel
costs in proposal budget (although they were not listed as part of the bud-
get per se). These temporary instructors replaced project faculty in the
classroom so that they could have the release time necessary to fulfill
project tasks.

b
Percent salary cited for the period in which they worked, not necessarily for
the whole year.
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Table cont'd)

Salary and Source

% Salary Charged % Salary to Cost to
Line Item to Grant to NSF Cedar State Cedar State

13. Graduate Assistants (cont'd)

Year Two
Graduate Assistant #1

#2
n n

"
n

#3

Graduate Assistant #4
H II

#5
n n

#6

Graduate Assistant #7

Year Three
Graduate Assistant #1

18 n
#2

n n
#3

n 11

#4

#5
" #6

15. Secretary and Clerical

Year One

Year Two

Year Three

TOTAL ALL PROJECT-RELATED
PERSONNEL COSTS
(Including both project faculty
and replacement instructors,
but excluding be" fits)

100% $ 405 --
100% 709 --
100% 203 --
100% 2,600 --
65% 1,305 --

100% 607
.6... -- 100% $ 4,980

100% 405 -- --

100% 2,500
50% 1,290
100% 430 __

-- 100% 3,990

100% 4,250
-- 100% 415,

71% 3,000 29% 1,200
100% 1,200 --
100% 430 --
100% 3,060

4,963

4,604

3,023 224

$94,579 $122,386
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Table 5

Comparison of Proposed, Paid and (Estimated) Actual
Professional Personnel Time on Project

. Level of Effort As:

Personnel
. Year .Proposeda Paidb Actualc

Project Director One .67% .76% .78%
Two .50 .55 .49
Three .33 .33 .49

Associate Professor F One .50 .66 .66
Two .50 .56 .56
Three .25 .25 .20

Assistant Professor M One .50 .57 .74
Two .50 .53 .43
Three .25 .25 .28

a
As proposed in project's origins. proposal. This and all other percent
estima;:es represent level of effort for total year.

b
As shown in the official records of university expenditures for the pro-
ject. Cost of this time was paid for out of Cedar State's budget so any
increase over proposed levels represents a further contribution on the
university's part.

c
As based on faculty estimates of the time actually spent on project tasks.
It is interesting to note that the first two columns of this table assume
a 40-hour work week as the basis of the level of effort calculations.
Level of effort estimates in this third column, how6er, are likely to be
based on a 50-. or 60-hour work week. This means that the estimates in
this third column actually disguise some considerable additional expendi-
tures of "donated" professional personnel time.
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Discussions with project personnel showed that although the proposed and

reported salary expenditures matched fairly well, the actual percentage

of time (and especially the actual hours of time) devoted by the three

faculty members was much higher. Normal work weeks for each of those

faculty during the first year reportedly averaged 55-60 hours. Thus not

only were the percentages of time spent on the project higher than offici-

ally documented, the absolute number of hours devoted to the project was

considerably higher than that of a "normal" 40-hour academic work week.

It is probably unrealistic, to assume that the hectic first year

schedule of program script writing, visuals preparation, video production,

and test development could be continued indefinitely. Although the addi-

tional contributions of institutional resources (beyond those proposed)

would not bankrupt the university, the physical and intellectual energy

pool of those key faculty would likely soon diminish. Fortunately, the

necessity for such intense efforts will probably diminish naturally.

Along these same lines, it is also interesting to note that none of

these tables report actual personnel hours planned or expended. The

assumption usually made is that percentages of professional time or Full

Time Equivalents (FTE) are calculated upon a forty-hour work week. In this

project, at least for the first full calendar year, this was not the case.

The concept of overtime or overload for professional staff in such projects

just does not appear to apply.

Other university resources. Table 2 reported the proposed NSF

funded and contributed expenditures for the university library, the tele-

vision production facility, and computing sciences. Documenting actual

134



111

institutional contributions co the project required interviews with

appropriate personnel as well as reviews of actual records of services

provided.

The following resource lists with associated costs constitute much

of the direct and indirect university investment in the project. Although

some contributed resources such as television production assistance, etc.

were not carefully documented, an attempt to identify those was also made

and reported herein.

A. University Library Microform Media Center (MMC).

In support of the project the library agreed to provide, as needed,
appropriate amounts of space and staff as well as funds to replace
worn or damaged video cassettes used in connection with the project.
The following lists report most of those expenses:

Staff Position Cost

Added a Library Assistant I 1977-78 & $ 7,254.00
1978-79 8,060.00

Added a one-half time 1977-78 & 3,627.00
Library Assistant I 1978-79 4,030.00

Supervision of full time
and hourly employees by
the Head of the MMC; 1977-78 & 4,326.40
40% of her time 1978-79 4,804.80

Casual hourly help, 40% 1977-78 & 7,000.00
of MMC hourly budget 1978-79 8,000.00

Overall administration
of project: two hours 1977-78 & 624.00
per week 1978-79 672.00

Total $48,398.20
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Facilities remodeling in the form of rewiring, expansion of equip-
ment storage space and addition of one counter unit was conducted
solely for the project. The total direct cost for this was $5,300.

Personnel Total $48,398.20
Remodeling Total 5,300.00

TOTAL Library Direct Contribution $53,698.20

B. University Computing Center (Test Scoring and Evaluation)

In order to continue the development of a comprehensive bank of
test items and a subsequent self-paced testing system, University
Computing Center Services were used. A conservative estimate
(documented expenditures) of computer costs shows $7,500 in con-
tributed services. Although considerable development of this
system had been supported prior to the CAUSE project, much addi-
tional expansion, revision, and field testing was accomplished
within the project.

C. Administrative Data Processing

Costs for data processing services to the project were documented
by fund source and amounted to $709.33, $109.00 over what was
charged.

D. Television Production

Although NSF resources allocated to the television production
facility were intentionally low ($15,000) with a cost estimate of
contributed services of over four times that amount ($61,350),
in fact the studio reportedly exceeded this contribution by many
thousands of dollars. The following list of services and
equivalent expenses contains most of those charged and contributed
expenses or services.
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Studio Time: 220a hours @ $400/hr (avg commercial cost) = $ 88,000

Includes a typical production
crew as follows:

2 cameramen
1 director
1 audio
1 video color tuner
1 videotape
1 teleprompter operator
1 projectionist
1 floor manager

Producer: 220 hours @ $100/hr 22,000

Tape Dubbing: 1300 dubs @ $10 1,300

Film Footage Editor: 35 hours @ $10 3,500

Demonstration Tape Editor: 45 hours (3 tapes) @ $10 4,500.

Preproduction Planning by Producer: 100 hrs @ $100 10,000

(review scripts, shot sequencing, art
integration, electronic character generation)

Total (est) $120,300

A cursory review of contributed resources, some of which were

officially identified as matching funds, suggests that total university

expenses were considerably higher than those listed in the proposal. Per-

sonnel time, graduate assistantship allocations, and video production

expenses exceeded initial estimates to a considerable extent. This illus-

trates the project director's strategy of using project resources as

leverage to obtain additional university resources for the project. In

this way, he was able to expand the benefits of the project to additional

students, schools within the university and service support centers such

aSince the completion of the videotapes for the first three courses, an

additional 50 hours of studio production time has been donated in order

to complete an advanced series of videotapes for use by the department

in biology courses and for viewing over regular video channels.
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as the library, computing center and the television station.

Di cussion

In addition to these several rather specific observations related to

the cost analysis, these more general comments may be in order. These

refer to a) initial startup
expenses, b) program continuation, and c) the

concept of released time for faculty.

Initial startup expenses. Although any large scale (multiple course)

development and implementation project requires considerable resources for

planning, curriculum development, production and evaluation, almost all of

these are one time, non-recurring expenditures. In this particular cir-

cumstance, the large number of students per term and the reasonable course

life estimate of five years allows for a commendable allocation of these tn-

vestment expenses over many course offerings. The much sought after "economy-of-

scale" appears to pertain here since there are so many students impacted upon

so appropriately for four terms per year for five years with these courses.

The incremental cost per student for this development endeavor, if cal-

culated, would thus be acceptably low.

Program continuation. There is ample evidence to suggest that the

mere allocation of external and/or internal resources to the creation of

a program will net guarantee its continuation once supplemental funding

ceases. In this situation, however, NSF funds served as seed money

allowii.v the university to conduct a much larger project which made use

of many existing services and available "flexible" resources. Since the

courses were being offered prior to receiving external funds, and con-

tinuing operation expense appear to be reasonable, additional resources
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will not likely be required for some time. Revision of outdated videotapes

may be the only exception.

The low continuing cost level, along with the strong financial support

for the video playback facility in the library (tape replacement, equipment

repair, dedicated personnel) all suggest that a real, continuing financial

commitment to continue all of the courses has been made by university

officials. The many and varied benefits reported in other sections of this

report accrue not only to students in the three courses but also to faculty

directly involved, other members of the academic department, the library,

and the television station.

The concept of release time for faculty. It is useful to consider

this project's particular approach to the use and charging of project staff

time. One, fairly typical, approach is to relearl project faculty members

for specified percentages of their regular professional time in order to work

of a project. An equivalent salary and benefits percentage is then charged

to the project budget. Occasionally institutional resources freed up by

this process are used to hire replacement faculty or graduate assistants.

(Sometimes, however, these released resources are retained by higher level

administrators and are not returned to the department or program conducting

the funded project.)

In marked contrast to this arrangement, this university chose to

release key personnel directly to the project and to hire replacement

temorary faculty to teach in their place. Those expenses associated with

the temporary instructors (two during the first year) and the temporary

assistant professors two in the second year and one in the third) were

charged to the CAUSE project. As can be seen in Table 4, the cost of these

replacement salaries and benefits were considerably less than those
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reLased salaries and benefits which were part of the university's

contribution to the project. In this way, no offset salary monies were

removed from the academic program and the direct cost to the project for

key project staff was less than if the other approach had been employed.
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TRAINING A FACULTY IN COMPUTER

APPLICATIONS TO INSTRUCTION: CENTRAL CITY JUNIOR COLLEGE

Site Visitors: Albert Beilby
Terry Coleman
Ramesh Gaonkar
John Penick

Primary Author: Terry Coleman

Preface

Central City Junior Coljege is an institution with a regional
reputation for quality instructional programs. The science offer-
ings have been regarded for some years as particularly strong. The
faculty and administration pride themselves on a tradition of serving
well the needs of the local community. A visitor to the campus
becomes aware of a certain dynamism and vigor with which they approach
their mission.

The CAUSE project at Central City has focused on the development
of faculty skills in instructional computer applications and was tar-
geted for all three science divisions on campus. The growth of
faculty involvement in project activities over, a three year period
has been impressive. This involvement has not been limited to faculty
in the science divisions but has included other instructional divisions
of the college and other educational institutions in the geographic
area.

The names and identities of the people, places, and institutions
in thiS case study were substituted with fictional names in order to
protect everyone's privacy. No real names have been used.
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Introduction

The eight buildings which comprise the campus of Central City

Junior College (CCJC) are located on the eastern edge of the central

business district of downtown Central City. Several years ago a

movement was afoot to join the mounting exodus from a deteriorating

downtown area and move the campus to a more suburban setting. The

campus remained where it was, however, a symbolic commitment to the

rejuvenation of the downtown area. Highlighted by a bright orange

stabile, the work of a famous sculptor, the extensive new construc-

tion, ripped-up streets, and renovation of older buildings in the

downtown area evidence the dynamism with which urban renewal has been

pursued.

On the CCJC campus alone, four new buildings have been constructed

within the last decade, a fifth is in the process of construction, one

older building is being renovated, and several additional buildings are

in the planning stages. The campus exhibits a co-mingling of the old

and the new: a multi-storied tannish brick former high school building

juxtaposed with white concrete'slab and glass monuments to modern

architecture.

Populated by approxiwtely 200,000 people, Central City is located

almost equidistant (about 150 miles) from two large industrial urban

centers. The rapids of the Central River which flows through the

center of the city provided the source of energy, and the verdant

hardwood forests of the river valley provided the materiel to fuel

what was to become the setting for one of the nation's largest furniture
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manufacturing industries. Though 73 factories still operate in the

area, automotive parts and metal products manufacturing have now re-

placed furniture making as the dominant industries.

Central City Junior College, a two-year institution, was estab-

lished in 1914. Out of 29 community colleges in the state, CCJC ranks

seventh in student population but second in number of faculty (229 full

time and 150 part time). The college has always prided itself on a

strong liberal arts program and an excellent student transfer track

record but has recently been expanding its occupational program

offerings. Enrollments have increased 38% since 1970 to a total full-

time equated student population approaching 6000 during the 1979-80

academic year. Much of the increase in student population has occurred

in the occupational program areas.

CCJC is somewhat unique as a community college in its status as

a component of the Central City School District. Technically the

college falls under the jurisdiction of the local board of education,

but retains a high degree of autonomy, maintaining its own internal

administrative structure. As Dr. Raymond Hawkins, President of CCJC,

reports, the board of education supports the notion that the college

must have a higher level of flexibility than the other school district

components.

For some time there has been talk of splitting off entirely from

the school district but this does not seem likely in the near future.

Pros and cons on the tie to the school district are voiced by administra-

tors and faculty. One liability of the link is the fact that the

college's budget is intimately tied to that of the district. Some
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faculty and administrators point out that the college's needs and

priorities differ from the needs of the rest of the district and that

these differences are not always clearly understood. Though budget voting

issues have had a long history of success in the community, Dr. Hawkins

maintains that in a conservative community such as Central City, the

budget situation is of necessity always tight. One faculty member voiced

the opinion that the college is able to hold its own financially primarily

because Dr. Hawkins knows well the politics of the local community and

those of the state.

Several faculty and administrators told us that the college's tie

to the. district provides a very useful "proving ground" for junior

college teachers. There appears a widespread belief that many of the

better teachers in the district are "rewarded" with positions at the

junior college. Some express the concern, however, that such a policy

tends to make the college overly parochial in perspective.

The science programs have always been a source of particular pride

at CCJC. A 1975 science faculty survey, however, indicated the perceived

need to supplement conventional methods of instruction with alternative

techniques in order to maintain and improve the quality of instruction.

More specifically, the needs identified included:

-utilization of the computer in physics, physical science,
chemistry, astronomy, engineering, and mathematics;

-application of calculus and computer usage to the solving of phy-
sics and engineering problems;

-use of computer-assisted instruction for students conducting indi-
vidual research in biology;

-need for students to have computer experience prior to transfer
to an upper division college or university;

1
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- use of computer capabilities to assist students with
laboratory experiences;

- increase in testing variety (test item banks);

-addition of computer test analysis and scoring; and

-provision of computer inservice training for faculty.

To these ends, two instructional divisions at the college (Physical

Sciences and Life Sciences) collaborated in the submission of an unsuc-

cessful CAUSE proposal in 1976. The intent of the proposed project was

to provide the resources necessary-to-update-facultyllstructpne-capa-

bilities in the area of computer applications to instruction. Utilizing

the comments of the reviewers of the proposal which CCJC requested and

obtained from NSF, the project was redesigned and a new proposal was

submitted in 1977. The major changes in the project included a reduction

in the dollar costs, the addition of a more comprehensive evaluation plan,

an increased emphasis on direct student impact, and the addition of Social

Sciences as a participating instructional division. A three year grant

was awarded to CCJC that year. The grant totalled a $211,000 contribution

by NSF and called for an institutional commitment of $150,000.

The primary focus of the project can best be described as faculty

development. Specifically, the goals of the project were to:

- acquire and install a small interactive computer system;

-establish a facility to accommodate interactive computing;

- implement an inservice program for faculty to familiarize them
with computers as an instructional tool, to acquaint them with
instructional computing resources, and to provide them with the
opportunity to develop their own instructional computing programs
for use within their individual classes; and

- encourage increased communication and articulation with the
scientific business sector in the community and with various
area colleges and universities.
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The Site Visits

In the preparation of this report, we made a total of five two-

day visits to the CAUSE project at CCJC over a 12 month period. Two-

person site teams conducted three separate visits. A cost analyst made

two additional visits, The schedule of visits was as follows:

April 26-27, 1979 John Penick and Terry Coleman

June 25-26, 1979 Albert Beilby (cost analyst)

October 4-5, 1979 Ramesh Gaonkar and Terry Coleman

November 19-20, 1979 Ramesh Gaonkar and Terry Coleman

April 17-18, 1980 Albert Beilby

We relied on observation, interviews, and reviews of project docu-

mentation as the primary data collection techniques. Observation in-

cluded attendance at inservice project classes and classes taught by

faculty involved in the project, attendance at CAUSE administrative

meetings, and observation of the activities of the CAUSE-related facili-

ties. We interviewed faculty (both CAUSE participating and non-partici-

pating), students, and administrators, and we reviewed relevant project

reports, promotional materials, file data, and instructional materials

(primarily on-line computer programs) emanating from CAUSE-related

activities. The primary focus of our visits was on obtaining both a

broad understanding of the context, scope, and functioning of the project

and a perspective on particular successes and problems. The site visits

began two years into the implementation of the project. This afforded

us the opportunity to observe project activities when they were well

underway.

116
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Implementing the Project

Overview of Project Implementation and Status

The equipment. In 1977, CAUSE monies were used to purchase and

install a Digital Equipment Corporation PDP 11T34 computer system, six

Hazeltine 1500 terminals and three DEC writer terminals. In 1978, an

Ohio Scientific Challenger 3-B microcomputer was installed (50% CAUSE

funds, 50% college funds) to supplement the existing system. Other

equipment purchased with CAUSE monies included two Ohio Scientific

Challenger II microcomputers. In addition, institutional monies and

monies from other funding sources have been used to expard the equip-

ment inventory considerably.

The facilities. An organizational unit known as Computer-Based

Instruction was set up within the institution to serve as the adminis-

trative conduit of project related activities. During the summer of

1977 facilities in the college's learning center building were remodeled

to accomodate a combination computer room, office area and resource

library and a computer-based instruction laboratory equipped with eight

interactive terminals. Three classrooms in the building and several

classrooms and laboratories in the Life, Physical and Social Science

divisions (located in other buildings) were equipped with tel.Thone or

direct wire communications to allow computer access for lecture demon-

strations and laboratory work.

In 1978, Computer-Based Instruction was organizationally combined

with Data Processing Laboratories (a service agency connected with the

college's data processing courses) to form a new organizational unit

1 /17
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called the Academic Computing Center (ACC). An expanded computer labor-

atory work area was established at this time to include a centralized

location for terminals, microcomputers, card punch machines, and the

college's batch job card reader.

The inservice program. During the fall 1977 semester, an introduc-

tory course in computer applications to instruction was established ("The

Computer as an Instructional Tool") and has been offered each fall and

spring semester since then. Six faculty members (including the chair-

person) from each of the three science divisions were enrolled in this

initial offering. The participating faculty were chosen by divisional

chairpersons on the basis of interest in computer-assisted instruction,

training or experience in the use of computer for instructional purposes,

and "commitment to self-improvement as demonstrated by personal efforts

in professional growth experiences." Beginning in the spring 1978

semester, an advanced seminar entitled, "Development of Computer

Related Materials," was established and has been offered each semester

since. Participants must complete the introductory course before taking

the advanced seminar. A required outcome of each of these courses is that

the participants develop a computer program for use within a specific

instructional situation.

As an incentive to participation, faculty in the three instructional

divisions participating in the CAUSE project were offered three hours'

release time to take the introductory course the first semester. Since

the first semester, however, only those faculty completing the advanced

seminar have been offered this incentive. A cooperative arrangement has

been negotiated with several regional university centers whereby faculty

/18
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completing these courses earn graduate credit. An instructor-of-record

from one of these universities administers each of the courses with most

of the class sessions being conducted by the project director and guest

speakers.

During the first offerings of these two courses, only CCJC science

faculty were allowed to register. Since that time, however, faculty from

other instructional divisions within the institution, CCJC administrators,

and faculty from other area educational institutions (public schools and

higher education) have been participants. Figures 2 - 5 illustrate

by type of participant the enrollment patterns of these two courses

during the period fall 1977 and spring 1980.

Over the course of the six semesters during which the introductory

course has been offered, a total of 164 individuals have participated.

Of these, 71 have been CCJC faculty with the remainder consisting of fac-

ulty from other educational institutions in the area. Among the science

divisions at CCJC, approximately 63% of the 24 Physical Science, 82% of

the 17 Life Science, and 36% of the 25 Social Science faculty have com-

pleted the course. Over the course of five semesters, 46 faculty have

completed the advanced seminar with 37 of these being CCJC faculty.

Among the science divisions, 50% of the Physical Science, 59% of the

Life Science, and 32% of the Social Science faculty have completed the

second course. Figures 2 and 4 indicate a declining percentage of

science faculty enrollment in the inservice courses (suggesting that a

certain "saturation" level has been reached) concomitant with an increasing

enrollment of faculty from other instructional divisions at CCJC and from

other area educational institutions.
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Communication/Articulation with Area Industry and Academic Institutions.

Two primary vehicles have been utilized to enhance increased communi-

cation and articulation with area industry and academic institutions: the

Project Advisory Committee and CCJC's co-sponsorship of various computer-

related activities.tn the community. The Project Advisory Committee con-

sists of approximately 15 representatives (including two CCJC student rep-

resentatives) from industry and academia who serve on a rotating basis.

The committee officially meets two or three times each year but informal

communication between CCJC CAUSE project staff and committee members is

maintained. The committee's functions have been described by committee

members in the following ways:

- to provide updated state-of-the-art technical input;

-to assist in pragmatic policy decisions such as equipment purchases;

-to establish liaisons for the purpose of promoting student intern-
ships, graduate placements, and transfer programs;

- to serve as an "idea" group and "sounding board" offering a
fresh perspective on issues of interest or concern;

-to promote good public relations between CCJC and the community;

- to serve as a "community educational experience"; and

-to provide a source for project accountability and demonstration
of impact.

Since the inception of the CAUSE project, CCJC has also hosted a

state-wide conference on the use of computers in education (1978) and a

regional microcomputer fair (1978), and has joined with three other area

colleges in the submission of a consortium CAUSE proposal (1980). In the

Spring of 1978, the project ran a display/performance exhibition at a

shopping mall in the Central City area using terminals connected tc the

college's minicomputer to demonstrate instructimal computer programs
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which CCJC faculty and students had developed. Annually, the project

provides a computer display during the regional junior high school

mathematics competition.

The People of the Project

While numbers of participants and listings of events provide an

outline sketch of the nature of CCJC's CAUSE project, a more revealing

perspective can be gained by an understanding of the people who shape

and participate in the events.

The project director. Rick Haig shares an office area with a

secretary, two data processing instructors, several bookcases and files,

an assortment of computer-related equipment, including the PDP 11T34 and

Challenger 3 computers, and a frequent stream of faculty and student

visitors. The pace of the place is busy, reflecting Rick's work

schedule. The office is located on the second floor of the new

learning resources building which houses the library, language learning

laboratories, the media center, and an assortment of classrooms and

office space. Just down the hall is the Academic Computing Center Labor-

atory where'students utilize on-line instructional programs and where

several data processing courses are taught.

Rick has served as director of the project on a full-time basis

since the CAUSE grant was awarded in 1977. For more than ten years prior,

Rick had worked for the Central City School Di'Jtrict in various positions

relating to data processing and computer services. These positions in-

cluded instructor of data processing and computer math at the junior

college, systems analyst, and assistant director for the district's Data

Services Department. During the year prior to the inception of the CAUSE

X55
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project, Rick was on special assignment for Data Services researching how

instruction in the district could best be supported by computer resources.

Through these experiences, Rick brought to his job as project director a

good working knowledge of the people, policies, and politics of the

district and particularly those of the junior college as they related to

computing services.

Rick describes himself as a "quasi- administrator, quasi-faculty

member," directing the Academic Computing Center but also working with

students to some extent, particularly those who work as assistants in the

center. Rick foresees a need in the future for much greater expansion of

the college's computing capabilities. Prior to CAUSE, virtually no college

faculty person (except the Data Processing/Computer Science faculty) was

using the computer as a learning tool in their classes. According to Rick,

this was due to four factors: the lack of faculty computer training,

inappropriate computer equipment for instruction and learning purposes,

low priority for instructional computing on the district's IBM 370 com-

puting system, and the lack of a resource person to work with faculty.

Because instructional applications have low priority and the district's

computing system is virtually overutilized and because the college's com-

puter science/data processing curriculum increasingly demands more com-

puting service, Rick suspects that the college and the district will need

to develop totally separate computer capabilities in the future. Demand

for computer time by faculty and students is beginning to outstrip available

supply.

Though the pace of Rick's work is hectic, his approach to project

tasks is straightforward and "low key" in style. He exhibits an evident
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enthusiasm for the project. Among the major impacts, Rick cites the

broad scope of faculty participation and the benefits to students, both

in terms of the computer-aided instructional units faculty have developed

and in terms of increased exposure to computer technology. The students

who have served as assistants in the ACC in particular, he believes, have

benefited. These students have had the opportunity to enhance their

computing skills by working with individual faculty on instructional

programming projects.

Numerous unsolicited comments made to us about Rick during our

visits indicate that he is highly respected by both administrators and

faculty at CCJC for both his managerial abilities and personal charac-

teristics. Most often cited were his enthusiasm, dedication, attention

to detail, involvement in community activities, and hard work. As one

faculty member stated, "Rick works so hard that everyone feels guilty if

they don't work equally as hard." These qualities in its director, com-

bined with a high level of administrative support for project activities,

undoubtedly (in our opinion) were key factors in the successful prolifer-

ation of interest and participation in the project among faculty across

the institution.

The Project Council. The Project Council was set up to provide

decision-making and policy direction for project functioning. It has

proved to be an important ingredient in effective implementation since

it promotes active participation by and communication among key adminis-

trative personnel: the 'chairpersons of each of the three instructional

divisions participating in the project, the Dean of Arts and Sciences,

and the project director. During the first yea of the project, this
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group met often, on a monthly or biweekly basis. As project activities

became more self-sustaining and institutionalized within the daily func-

tioning of the institution, the meetings became less frequent and are now

called primarily on an "as needed" basis.

Herbert Dorr, chairperson of the Physical Sciences Division, was

one of the prime movers in initiating the submission of a proposal to

CAUSE. He had heard about CAUSE while serving as CCJC's representative

to a NSF regional informational conference in 1976 when the CAUSE

program was for the first time soliciting proposals.

Herb Dorr has taught chemistry at CCJC for almost 20 years; for

17 of these years he has been ' hairperson of Physical Sciences. When

we spoke with him during the spring 1979 semester, he estimated that

about seven of the 24 instructors in his division were using the com-

puter as an instructional tool in their classes on a regular basis. Some

of these were reported to be using the computer on a weekly basis, while

others were using it perhaps once or twice a semester, or once every

three or four weeks. He related that for the most part, these faculty

members were using the computer either to present content in lab courses,

for testing purposes, or for student drill purposes.

When we asked him what problems the project had experienced, he

replied that they were running into some difficulty with over-utiliza-

tion of disk space. Sometimes there were complaints from faculty that

space and/or programs were not available when needed since they were

being used by other faculty. He also touched on the topic of release

time incentives. He thought that a problem had stemmed from the percep-

tion on the part of some faculty (particularly in the Social Science
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Division) that there were inequities involved in the process they had

utilized during the first inservice offering for selecting faculty parti-

cipants.

Herb stated that from his perspective, there have been two primary

impacts of the project. The first has to do with the increased emphasis

the. project has brought at CCJC on the concept of inservice education

and faculty development. The second (and probably the more important

impact from his perspective) has been the increased level of interdivision

cooperation and communication. He feels that prior to CAUSE there was

very little communication among faculty across the three science divisions.

The CAUSE project, from his viewpoint, has provided a strong catalyst to

faculty from different divisions for working together, and he hoped that

it might become a model for increased cooperation among divisions campus-

wide.

Harold Marlowe has taught biology and botany and has chaired the

Life Science Division for nearly twenty years. He, like Herb Dorr, has

been actively involved in the project since the first (unsuccessful)

CAUSE proposal. Several faCulty (both within and outside the division)

described to us the Life Science Division as a relatively close-knit

group. Harold believes that the faculty in his division are closer as

a result of the project. A large proportion of the faculty in his division

have participated in the project; as a consequence, his division has

accumulated a sizeable number of computer programs, many of which are

shared among faculty members. These programs are primarily tutorials,

remedials, and review exercises, all of which are optional for student use.
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Harold expressed to us a good deal of excitement about the project.

He is quite confident that the project will be able to continue adequately

after the termination of the grant monies because of the commitment on

the part of the administration which the project has generated. de

himself has purchased a terminal out of his division's capital outlay bud-

get and has written several proposals to get micro-computers. He also

pointed out that some release time, not associated with the grant, is

available through central administration.

Joseph Bowen, historian, and chairperson of the Social Sciences

Division for the past sixteen years, was not involved with the initial

CAUSE proposal. He was asked to participate in the second proposal when

it became apparent at CCJC that the social sciences were included within

NSF's guidelines for the CAUSE program.

Joe reported that he was not initially very supportive of the pro-

ject since he did not see how computer applications would fit with social

science instruction. After attending the two inservice courses and after

developing several instructional computer programs of his own, however,

he became very excited about the possibilities. He can now be classified

as a very strong supporter, having allocated (as have the other two

chairpersons) capital outlay funds to purchase computer equipment. His

enthusiasm apparently has not spread to the rest of the social science

faculty, however. Only nine out of 25 faculty in his division have chosen

to participate in the inservice program.

Joe uses the computer primarily as a demonstration aid to show

students things that cannot be seen in lecture very easily. For example,

one of his programs illustrates the interactive relationship of energy
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supply and demand. He believes very definitely that the project will

continue after CAUSE funding has ended because he sees strong central

administrative support as well as the support of the three division heads.

He does feel that there might be a reduced level of staff funding but

he does not see this as seriously detrimental to the overall goals of

the project.

Dr. Clarence Sauru, Dean of Arts and Sciences, is central adminis-

tration's representative to the Project Council. A former English instruc-

tor, he expresses strong support for the project. While reporting some

dismay that many of the faculty-developed programs are not as creative

as they might be, he stated that he is extremely impressed and delighted

by the extent of faculty involvement which the project has generated. He

is eager to obtain a terminal in his own office to be used for record-

keeping, management, and for things like holding the college catalog.

None of these were ideas he had prior to the project.

Project Analyst

Dr. Keith Zeno, Research Scientist at a center for research on

learning and teaching at a nearby university center and well known for

his work in the area of innovations in education through the use of com-

puters, has served a dual function in the CCJC CAUSE project. Keith has

served both as technical consultant to the project, acting as the instruc-

tor-of-record for the inservice courses, and also as project evaluator.

He believes that CCJC is unique as a community college for several

reasons. Primary among these reasons, he stated, is the fact that the

school has had a long tradition of community involvement and support.
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This involvement and support partly stem, he believes, from the fact

that the college was established within the public school system and has

striven to develop and maintain high visibility in the community as an

institution with a strong academic program. He related that the college

has a strong transfer program for students which is supported by

articulation with various four -year colleges and universities throughout

the state.

Keith feels that the CAUSE project has had institutional impact in

a number of ways. It has strengthened the college's li1iks to the

community, has increased the visibility of computers as an instruc-

tional tool among higher level administrators at the institution, and

has provided a vehicle for increased faculty professional development.

As evidence of institutional support, Keith reported that the institution

has come forth with additional monies for the project, monies which are

in excess of the institutional commitment in the original CUASE proposal.

As reasons for the project's success, he cited Rick Haig's compe-

tence as project director, the involvement of other key individuals in

the administration and coordination of project activities, and the fact

that the project involved local efforts to deal with the local situation,

thus avoiding the sometimes negative impact of infusing approaches and

materials developed outside the local context. Since most of the com-

puting programs have been developed locally, he thinks a sense of "owner-

ship" has developed. He cited the problems many times involved in

adapting other programs (commercially produced) to the needs and constraints

5f individual. situations.
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Rick Haig, he thinks, is ideal as director, not only because of

his sustained and dedicated work efforts, but also because of the respect

which he has generated through participation in a variety of community

affairs. Also key to the success of the project, he thinks has been the

"esprit de corps" generated by the participation of Project Council

members in project activities, including their participation as students

in the inservice courses.

As project evaluator, Keith describes his role as that of advisor

guiding evaluation efforts, meeting with project staff, faculty, aod

administrators, and making recommendations as necessary based on his

observations., He defined evaluation in the project as providing both

descriptive information for reports to various audiences (Prbject

Council, Advisory Committee, institutional administrators, annual reports

to NSF) and information which helps inform decision-making. He described

his role in the latter function as one of sensitizing decision-makers to

various needs, available resources, and problems of the project and thus

promoting their sense of ownership toward the project and their commit-

ment to project activities. He believes that anecdotal data are very

important since they provide a sense of reality and honesty. not always

evident in statistical data.

The faculty view. A large percentage of the faculty at CCJC are

tenured. The traditional ranks of assistant, associate, and full pro-

fessor do not exist and all faculty hold the title, instructor. Conse-

quently, the traditional promotion reward structure does not exist.

Monetary incentives do exist, however, with provisions for salary increases

tied to completion of graduate courses. Faculty members are not expected
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to do research and publish (although some do); their primary responsi-

bility is teaching. The required teaching load for full time faculty is

15 contact hours per semester. It is traditional for most faculty to

teach several additional overload hours.

During the first offering of the introductory inservice course,

those faculty in the three science divisions who participated were

awarded three hours release time (taken by most faculty as overload hours).

It became apparent, however, that to follow this pattern throughout the

remainder of the project would mean an overextension of project funds.

The Project Council, therefore, decided to change the policy on faculty

incentives such that only those who completed both inservice courses

would receive the release time incentives.

Over the course of 12 months, the site visitors met with numerous

faculty members who were participating in project activities, both

within the science divisions and in other instructional divisions within

the institution. Faculty who had chosen not to participate were also in-

terviewed. In this section of the report, the views of a sampling of those

faculty interviewed are presented. Those faculty chosen for inclusion

in this section are considered by us to be relatively representative of

the range of opinion expressed by those faculty interviewed. No estimation

of the degree to which 'those interviewed are representative of the larger

'population of all science faculty or all faculty at CCJC, however, can be

accurately made.

Al Paone, psychology instructor, was among the original five

faculty members chosen from Scoial Sciences to participate during the

first inservice semester. When asked why he was selected he replied
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that "only five social science faculty had, originally applied." He

believes that the social science faculty did not initially see the rele-

vance of computer-assisted instruction to their areas. Now that the

proj;ct is in full operation an., is very successful, according to Al,

more social science faculty have become interested.

Al has developed 16 computer-assisted programs for ut:e in his

general psychology classes. Students first complete a reading assignment

and then utilize a computer program for question and answer review. A

survey which he conducted in 1979 indicated that 70% of students enrolled

in general psychology classes had used one or more of the computer pro-

grams. When asked why the programs are not mandatory in courses, Al

replied that there are not enough terminals and, if the computer-assisted

exercises were mandatory, then he would have to figure out a way to

evaluate students' work with them. Most of the programs he has developed

are linear question-and-answer review programs while some border on

simulation activities. He does not believe there is enough storage space

to create extensive branching programs or true interactive simulations.

As for the future, he thinks the program might stagnate. He

explained that the junior college is part of the K-14 school district

which does not view the junior college as a favorite. Al is worried that

the college may not get adequate monies to maintain the system, much

less upgrade it.

Jim Macanak, who i..eaches physics, believes that the CAUSE project

at CCJC is working far better than similar programs he has seen at other

institutions. In his estimation, this is primarily due to the extent

of faculty involvement. This involvement, according to him, is because
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the quality of the first fifteen faculty members in the course was

exceptionally high--they were all workers, enthusiastic, and able to

communicate the good of the program to their colleagues.

Jim tees the program to supplement his teaching and has developed

a number of programs including one to help teach students how to identify

constellations and another to help him grade tests. He has been interested

enough to attend at least two national meetings dealing with computer-

assisted instruction and he presented a paper at one of them. Jim was

very eager to demonstrate to us the terminal which was purchased with

divisionel capital outlay monies and wh',A is installed in his labcr-

atory. He has taken both of the two inservice courses but feels that

they were too much alike and more oriented toward learning about com-

puters rather than how to use them. He expressed dismay at his own

lack of programming ability and would like to rectify that. He does

not feel very confident about continued support from the administration

after the CAUSE money is gone.

John Lussier is a geographer in the Social Science Division. He

originally had considered taking the introductory inservice course during

the first offering. Instead, he elected to wait for the second offering.

He didn't take it the second time around because of what he perceived to

be an inequity in the use of the release time incentive. Faculty taking

the introductory cours.. .).T first semester were awarded overload hours,

whereas those who chose -I participate after the first semester had to

take both courses to obtain the incentive. He said it was not a financial

matter but a matter of principle which stopped him from taking the course.

He also feels that there was a conflict of interest involved in the fact
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that the three division chairmen were members of the Project Council and

also members of the first group to take the course.

John noted the low level of involvement on the part of the social

science faculty in the project; he does not feel that the programs that

have been generated are that useful, describing them as "gimmicks", and

"hucksterism". He believes that they are programmed instruction at best

and that the project is mere?; a fad which will die out as soon as the

grant has terminated. When the site team suggested to him that simula-

tions might be a more creative approach to the use of the computer, he

replied that his students were not ready for simulations, that this was

only a junior college, and that he had enough problems teaching them the

facts they needed to go on to a four-year school.

Harry Morgan has been teaching physical geography at CCJC for 15

years. At the beginning of each semester, Harry brings a computer termi-

nal into class and demonstrates its use for the students. He feels that

this helps lower the frustration level which some students experience in

using a computer for the first time.

Over a two and one half year period he has developed over 50 com-

puter programs for use in his classes. The programs deal with a parti-

cular class topic and take the form of a series of structured questions

to which the student must respond. He has also developed several pro-

grams which are used by students as pre-exam self-diagnostic exercises.

These prorams keep track of the number of correct and incorrect respon-

ses a student makes and provide the student with a "diagnosis" as to how

ready s/he is to take the exam. Harry also uses comnuter programs deve-

loped elsewhere; he finds that through the use of computer simulation
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exercises, he is able to teach concepts in his classes which he had not

been able to teach before through lecture or demonstration.

Harry stated that most of his programs utilize the same technique

in standard written wovkbooks but that they lack the tedium associated

with workbooks. He believes that there is a dynamic quality to computers,

much like television, which intrigues students. He does admit, however,

that his son tells him the computer is too impersonal as an instructional

tool, so he tries to use "gimmicks" in his programs to lessen the formal-

ity and make them more personal to the students. He has an intuitive

hunch that'the students who benefit most are those who would normally

get C or D grades. He thinks his programs provide them with the extra

assistance they need to get higher grades. He reported that some of his

students tell him they sometimes have trouble accessing the programs

because the Academic Computing Laboratory is too busy.

At first, Harry reported, he was not too excited about using the

computer for instructional purposes, but once his chairperson "twisted

his arm" to get involved, he found himself extremely enthusiastic. He

is not sure why the excitement has not caught on much in his division

(Social Sciences) but thinks it has a lot to do with overcoming ingrained

tradition. As to the incentives which keep him actively working with the

computer, he states that it is the excitement and enjoyment he gets out

of it (his "kicks") and the fact that it is helping him do a Netter job.

John Bednick mid Mike Hannahan run CCJC Educational Development

Center, a tutoring service available for students seeking assistance with

their course work. The center matches these students with other students

qualified to tutor. Approximately 10% of the student population utilize
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the center's services. Both men have taken the introductory course and

are enthused about the potential which computers have for the operation

of their center. They feel positive enough that they purchased two

terminals with their capital outlay funds. There, terminals are used by

both students being tutored and other "drop-in" students to acce;s instruc-

tit.:d1 programs for specific courses. John and Mike have designed one

program which matches tutors with clients, a process that formery was

done by hand which was very time-consuming; they appeared anxious to

develop more, including automation of their record-keeping on the

computer.

Hank Lustig who teaches music at CCJC has taken the introductory

inservice course and has developed 18 programs which drill students on

scales and chords. He thinks that the computer is "disarming" as an

instructional tool and that students get a "buzz" out of it. To keep

the students interested he tries to keep his programs "funky" by main-

taining a level of humor in responses given to students.

Hank adMts that his course in music theory contains a lot of

"drudgery" and that the computer mitigates a lot of that drudgery both

for himself and for his students. He thinks that anything which requires

drill, like much of his course, should be computerized since it helps to

alleviate the boredom.

Gilbert Urschel has been an instructor in Life Sciences .or 13

years. He has not taken either of the inservice courses and is skeptical

of the worth of the project relative to its cost, especially given the

amount of time faculty members invest in it. He thinks that the tre-

mendous amount of time devoted to developing the computer programs could
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be better used developing audiovisual materials and that more monies

should be devoted to improving AV equipment accessibility; he cited

having to hand-carry an overhead projector from another part of campus

to use in his class.

Although interested in learning more about the computer, Gilbert

thinks there has been too much administrative pressure on faculty to get

involved. He has attended a few meetings of one of the inservice courses

but reported that he did not understand much of what was going on and has

heard from other faculty that there is a lack of organization to the

courses.

Pam Dennis uses three programs on the topic of titration in her

general chemistry lab course. She describes the programs as "more

jazzed up" than drill or tutorial exercises, utilizing graphics and con-

stant feedback to the student. She also has developed three test item

banks.

Pam believes that students are "blunted" by paper explanations of

topics such as titration and that the computer is able to provide an

t.-planation which is visual and more concrete. She does not see that

the "return" on the time of developing tutorial programs would be that

high and feels that faculty should now be developing more sophisticated

applications.

Terry Butcher has developed a tutorial program for use in his

Biology 101 course and has also developed several computational programs

which he uses for genetics calculation. Since the Life Sciences Division

only has one terminal and the Academic Computing Laboratory is located

across campus, he has adapted his programs for use on microcomputers. He
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believes that the microcomputers will be the wave of the future in

education ;lcause of their flexibility. When we spoke with him he had

not yet impleil;ented his tutorial in class and so he was not sure what

the reaction of his students would be.

Donald Ronan, an instructor in the Life Sciences Division, des-

cribed to us a series of programs which had been cooperatively developed

by faculty in his division. For each of the introductory courses in

biology, botany, and zoology, approximately ten tutorial programs (each

consisting of about 25-35 questions) are available to students on-line.

He estimated that these programs cover most of the content areas of

these courses.

Don believes that the extensive interest and participation first

evidenced in the project is waning. One of the reasons he cited is

that faculty have limited time to devote to programming. Although many

of the student assistants who work for the ACC are good programmers and

help considerably, there is a large turnover each year and therefore the

service is not consistent. He also thinks that there might be some

disappointment on the part of faculty with what the computer can do with

only limited investments of time and expertise. He thinks that one or

two full-time professional programmers on staff at the ACC would help

considerably.

We informally approached several faculty in the student cafeteria

during one of our visits. A librarian did not know too much about the

CAUSE project, but he did indicate that student usage of computer perio-

dicals had increased dramatically and that students talked about computer-

related things in the library frequently. A faculty member from the
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Technology Division made positive comments about the CAUSE project, but

stated that he himself had not been involved with the inservice courses.

He cited lack of time as the problem. A biology instructor echoed the

problem of lack of time. She also thought that the nature of the content

she teaches (anatomy) did not lend itself to computer-assisted instruc-

tion. She thought the CAUSE project was a good program, but she personally

does not like machines, although her husband (who also teaches at CCJC)

was involved in the project and had even purchased a microcomputer for

use at home. An instructor in the Life Sciences Division, a well known

nature photographer who has had several photographs used as covers of

national magazines, took the first course but not the second. He said

he is in favor of the CAUSE program and would ultimately like to get

more involved himself. He, too, cited the lack of time as the reason

for not getting more involved.

The student perspective. One of us visited three classes conducted

by faculty members who were using the computer as an instructional aid.

Approximately 50% of the students in each of these classes reported using

the computer to some extent for review or tutorial. Reasons cited for

the use and non-use of the computer included the following:

- "It is very Useful for review materials; it provides instant
feedback."

- "It prepares me to take tests."

-"I would rather read a book at home and study for tests. The
computer does not give me anything which I cannot find in my
workbook or textbook."

- "It provides personalized responses."

- "I am afraid of the computer."
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- "I like the interactive aspect."

-"The number of computer terminals is very limited and not
available when we need them."

- "I have outside responsibilities (job/family) and just cannot
afford the time."

- "I do not like reading textbooks; this is better than reading
the book."

-"The programs are rather trivial and not useful to take tests."

We questioned several students working at terminals in the Academic

Computing Laboratory. One, a students in a developmental math class, said

that he found working with the computer "fun" and "challenging", much

better than working with math problems in a book. Since he is a full-

time employee of a shipping company, he reported that he did not have

much time to devote to studying for the two courses he is taking. With

what time he did have, however, he would prefer to use the computer.

Before taking the math course he never had used a computer but now thinks

he might like to get into it as a field.

Another student was on-line with a program which was giving mock

test questions in preparation for an upcoming class exam. She said that

she likes to use the computer programs even though they did not really

have anything in them which could not be found by reading the text or

listening in class. She felt the computer helped keep her organized

however.

During these interviews, the computer laboratory was busy. Only

one terminal was available; all the microcomputers were being used. One

engineering student was working with an APPLE microcomputer. The program

he was creating involved the generation of musical scales and chords, an

area the student reported as his hobby. Several other students were
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watching and talking enthusiastically about the capabilities of the

APPLE. Randy Manson, a CCJC instructor, came in later to work on the

APPLE. He's been awarded a grant by the Office of Education to develop

computer programs to teach metrics to elementary and high school students

and adults. The noise level in the room increased considerably when a

data processing class convened and began operating the bank of key punch

machines.

We interviewed several students who worked as assistants in the

lab. Since the college is a two-year institution, the turnover of

students has presented a problem In that the'time required for the

training of assistants is sometimes greater than the time of useful

service. Rick Haig has tried to alleviate this problem by getting

qualified high school students to begin working in the center before

they enroll at the junior college.

Pete Loop began working at the center when he was in eleventh

grade; he had taken a computer course which Rich Haig taught and got

involved through him. Pete reports that some of the assistants are

recommended for the job by high school teachers or become known at the

center for their interest by "hanging around a lot" and demonstrating

good programming skills. He estimated that during any given semester

there were probably six to ten student assistants working with at least

one assistant on duty at all times. He said that about half the time on

duty is spent helping students who come in to work on programs; the other

half of the time is spent monitoring and fixing programs and helping

faculty with programming problems.
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Scott Plevel also began working at the center on an internship

while still in high school. He believes that the computer is a help for

students since it provides an active form of studying and makes the con-

tent more interesting. He reported that some students are disappointed

that there are not more programs available. Scott also reported that

quite a few faculty members come in to work on their programs at night.

Project Outcomes

Short Term Impact

At a very general level of observation, there have been several

major impacts of the CAUSE project at CCJC. Most obvious is the very

extensive faculty parJcipation in the inservice program, both within the

science divisions and across other divisions in the college. As of the

spring 1980 semester, at least 70 faculty from the institution had taken

at least one of the inservice courses and evidence exists through

multiple observations and reportings that at least a modest percentage

of these faculty are continuing to utilize the computer as an instructional

tool in their classes. Not to be neglected are those individuals

external to the junior college, mostly from local public school districts,

who have availed themselves of the opportunity to take at least one of

the two courses. Since we interviewed none of these individuals, it is

not possible to estimate the degree to which these individuals have

applied their knowledge and skills in computer applications to their

classrooms.

The proliferation of computer equipment (e.g., microprocessors,
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terminals) acquired through institional funds which are incremental

to those originally committed to the CAUSE project is evidence of an

increading interest in and commitment to the notion of instructional

computer applications. In addition, several grants have been awarded

to the college by governmental and private foundation funding agencies

for projects related to the use of computers for instructional purposes.

It should be noted that this proliferation of equipment has not been

rintricted to the science divisions. The extent to which the increased

interest in computers is directly attributable to the activities of the

CAUSE project is debatable, but it is our opinion that the project served

as a key catalytic factor.

There is also evidence to suggest that the project has been a

catalyst for increased interdisciplinary communication and articulation.

Several faculty and administrators we interviewed reported that they view

this as the most important impact of the project. Through the inservice

program, faculty from various disciplines attend common classes and the

project director makes it a point to have faculty who had previously

completed a course come to new classes to report on their software

development projects. A few projects by their nature are interdisciplin-

ary. At least two instructors are in the process of developing general

testing and grading procedures which are generalizable to all content

areas. One physical science faculty member has been granted release time

to work directly with faculty on developing their programs; another

faculty member has performed a similar function without release time.

The project has probably also led to increased stature and visibility

and more efficient operation of computer services on campus. With the
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creation of the ACC by the integration of two previously separate campus

service agencies (Computer Based Instruction and Data Processing Labora-

tories), integrative planning for future computer-related needs and pri-

orities can take place. The ACC is under the direct jurisdiction of the

Dean for Academic Services. This is likely to give it more clout in

negotiating matters relating to the sharing of computer services with

the school district.

The impact which the project has had directly on student learning

is not clearly determinable. One or two independent surveys conducted

by individual faculty members indicate positive student attitudes toward

the use of computers in instruction, but no serious attempts have been

made to this point in determining what kind of effect, if any, the

increased utilization of computers in the classroom is having on student

learning. Neither are there data readily available to determine the

extent of student use of the available programs.

Some concern has been expressed that the majority of the instruc-

tional applications of the computer (e.g., tutorials, question and answer

review exercises, item banks) do not really capitalize on the unique capa-

bilities for instruction which the computer offers. It is our opinic:,

however, that most of whatever positive impacts on student learning which

do occur are probably due as much to the result of the increased attention

to and analysis of instructional processes and content as they are to the

fact that the computer is being utilized as the instructional medium.

Many of the faculty interviewed reported that writing instructional pro-

grams forced them to really analyze what they were teaching and how.

This is not to deny that in some cases concepts are being effectively
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taught through the use of the computer which otherwise would have been

difficult or impossible to teach. Neither is it to deny that as the pro-

gramming sophistication of the faculty matures, additional applications

which capitalize more broadly on the capabilities of the computer will

become more predominant.

Long Range Impact

The future viability of CCJC's project is likely to depend largely on

two factors: continued faculty interest and commitment and continued insti-

tutional support. From discussions With faculty involved in the project,

we believe it quite likely that at least some of the faculty presently

using the computer as an instructional tool will remain for some time highly

committed to its use and to the expansion of its application.

The pattern of enrollments over time in the inservice programs (see

Figures 2 and 4) indicates a leveling off of enrollments among CCJC faculty,

especially among the science faculty. Whether this pattern indicates a

declining interest on the part of faculty at CCJC or merely indicates that a

certain saturation point has been reached remains to be seen. It would be

unfortunate if faculty enthusiasm were dampened due to too much faculty

participation at the start and a resultant overutilization of resources.

As some faculty have mentioned, frustration is beginning to develop over a

lack of sufficient disk space and programming assistance.

The likelihood of continued institutional support for the project

after the CAUSE funding period ends appears high, indicated by both strong

verbal testimonials by administrators and by what we perceived to be a

sincere commitment to allocate necessary funds. An example of this com-

mitment is the president's suggestion that the proposed budget for the ACC
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be increased to allow for additional programming assistance to be made

available to faculty. Various attempts are presently underway at both

the individual faculty and institutional levels to locate and obtain

additional external funds.

Reflections on CCJC's CAUSE Project as a Successful DiffLL'on Effort

A visitor to the CAUSE project at CCJC cannot help but be impressed

with the rate and extent of f:.ulty involvement. In this brief concluding

section of the report, sever61 conjectures concerning the key factors

which might have supported this widespread proliferation are offered:

1. The use of computers for instructional purposes was perceived

by faculty to have value prior to the inception of the project.

In a pre-project survey of science faculty the use of com-

puters was among those items listed as having high priority.

2. The project director is highly respected across campus and is

known to be an individual wn works hard and can be trusted.

This undoubtedly p-ovided the project with a measure of

perceived legitimacy.

3. The involvement of several key administrators, (at both the

divisional and dean levels) in decision-making for the

project provided official sanction and additional legitimacy.

Their active involvement (as members of the Project Council)

also provided the project with immediate administrative

support. This is particularly important in a project such as

this which crosses organizational structures within the
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4. Tangible incentives were provided to faculty. Science faculty

members not only were able to earn three hours' release time

fcr participating in the inservice program but were --'en offered

the opportunity to earn graduate credit.which in t I impacted

salary stuctures. It should be noted, however, that has

been some negative impact associated with the use of faculty

rewards. Due to a miscalculation on the part of project admin-

istration concerning how release time incentives would be offered

during the first semester of the inservice program, several

faculty have become mistrustful and have actively resisted

participation.

5. The faculty members who participated in the first run of the

inservice program appear to have been chosen on the basis of

the likelihood that they would actively become involved and

committed to the project. These individuals have been described

by other faculty members as opinion leaders, concerned teachers,

and dedicated workers. They have likely !,Brved as role models

and effective channels of comm ion: to the rest of their

faculty peer group.
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Project Costs

This section of the report which was written by the cost analyst,

Albert Beilby, presents an analysis of the resources committed to the pro-

ject. The costs of the resources are assigned to specific project activi-

ties according to their use. Procedures employed in data collection and

analysis are detailed below followed by tables of results. The resuits

are then discussed in terms of project impact and are related to findings

in the preceding section.

Procedure

I visited the project site on June 25 and 26, 1979 and on April 18,

1980. Most data were collected during those visits. Additional data were

obtained by a brief questionnaire.

Before visiting the site, I reviewed the project proposal and dis-

cussed the project Jriefly with one member of the case study team. I then

wrote the project director outlining the purpose of the visit and describing

the cost categories which I perceived would be useful in describing the

project. During the first hours of the initial visit, the project director

and I agreed on the following cost centers:

1. Inservice Training - in which CCJC faculty are instructeJ
in instructional uses of the project's computer.

2. Instructional Development - in which CCJC faculty develop
computer-based instructional modules.

3. Dissemination - in which faculty are involved in meetings
and conferences for the purpose of disseminating inforration
about the project.

4. Administration - in which project staff develop policy,
administer the project and provide assistance to faculty.
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Subsequently, I adopted a fifth center, Release Time, to accommodate the

sizable direct payments to faculty who took in-service training courses

and to those who replaced the faculty to take the courses. This cost

center is employed in order to give a clearer picture of in-service

training costs.

Costs are also expressed in terms of content areas and are reported

by time periods. The content areas reflect the divisions of the .ollege

involved in the project:

1. Social Sciences

2. Life Sciences

3. Physical Sciences

The academic periods covered are the summers of 1977, 1978, and 1979,

and the academic years 1977/78, 1978/79 and 1979/80. The costs for summer

periods are reported with the subsequent academic year costs. The use of

academic periods permits_the examination of effort over time in various

activities by the instructional divisions.

This report focuses on personnel costs since experience has shown

this is the type of cost subject to most deviation from planned costs due

to fluctuation in effort. Non-personnel costs frequently deviate slightly

in terms of specific objects (e.g., the brand or model of equipment), but

much less so in terms of amount, purpose, or function. The non-personnel

costs are treeced in summary tables in this report.

This report was compiled primarily from interviews. Faculty and

staff were asked to estimate the percent :if time, or the number cf person

days, they devoted to CAUSE activities for each academic period.

Some faculty and staff were nDt available for interviews during the

first visit. To account for the approximate distribution of effort for
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these individuals, I ashd the project director to draw parallels and cite

similarities between them and faculty who had been interviewed. This

information was then used to estimate their activity profiles. A brief

questionnaire was used to supplement the second site visit in order to

reach all faculty who had been involved in the project.

Salaries and the fringe benefit rates were obtained through the

Executive Vice President's Office after the site visit. Salaries were

assumed to represent an academic year of 180 days. Summer pay was assumed

to represent six-week periods (30 days). Fringe benefits are included in

all salary computations. Investment costs and some operations costs were

taken from draft Account Status Reports dated 5/30/79 and 4/1/80.

Constructing costs from faculty and staff interviews provides more

accurate information about costs incurred than other available methods.

(Neither time ;.locks nor daily journals were used on this project.) Fre-

quently, personnel spend more or less time on a project than they or anyone

else planned and they are the best judge and recorder of what they did and

when.

Results

The project budget as originally proposed is shown in Table 6. Table 7

summarizes total project personnel costs. Instructional development

costs include both faculty and computer center personnel staff who

assisted faculty. Table 8 reports the administrative costs in more detail

and also reports non-personnel costs. Table 9 details the cost of the

most significant portions of tnservice training and instructional develop-

ment cost: those related to faculty involvement. The purpose of the table

is to permit judgments about the relative magnitude of release time
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Table 6

Central City Junior College's CAUSE Project

Original Proposed Budget

Line Item NSF CCJC Total

Salaries, Wages and Benefits

11. Director $ 51,250 $ 22,250 $ 73,500

12. Professional Staff 30,600 30,600 61,200

13. Assistants 12,960 12,960

14. Project Coordinating Council 8,100 8,100

15. Secretarial and Clerical 12,300 12,300 24,600

16. TOTAL: Salaries and Wages 94,150 86,210 180,360

17. Staff Benefits
(when charged as direct costs) 22,596 20,690 43,286

18. TOTAL: Salaries, Wages and
Benefits (16 & 17) 116,746 106,900 223,646

Other Direct Costs

19. Guest Lecturers 3,125 3,125

20. Staff Travel 600' 1,500 2,100

21. Field Trips 2,000 2,000

22. Laboratory Materials 16,340 3,260 19,600

23. Office Supplies 5,400 5,400

24. Non-Expendable Equipment 56,600 28,300 84,900

25. Office Equipment 2,140 2,140

26. Advisory Committee 600 600

27. Renovation 5,000 5,000

Evaluation (Project Analyst) 12,000 12,000

28. TOTAL DIRECT COST Q 94,065 $ 42,800 $136,865

30. TOTAL COST OF PROJECT. . $210,811 $149,700 $360,511
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Table 7

Personnel Costs

Activity
Functions Year One 'fear Two Year Three Total

Cost
Distributior
(approximate

Inservice
Training" $ 36,530 $ 23,330 $ 20,060 $ 79,920 18%

Instructional
b

Development :

-Faculty 75,640 -51,950 73,910 201,500 44%
-Administrative

Service 5,220 3,990 2,780 11,990 3%

Dissemination 4,270 3,360 7,950 15,580 4%

Administration 42,180 48,040 52,820 143,040 31%

$163,840 $130,670 $157,520 $452,030 100%

aInservtce Training includes faculty time, guest lecture, release time
payments and evaluation.

bAdministrative staff time for instructional development indicates time
spent by computer center staff instructing faculty in use of facilities
and assisting in design and production of faculty projects.
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payments compared to faculty activity.

The inservice training costs in Table 9 do not coincide perfeCzly

with Table 7 figures because both tnservice training and instructional

development costs in Table 7 include release time payments. In addition,

inservice training included (1) guest lecture costs, (2) some of the

project director's costs, (3) a portion of evaluation costs, and (4) un-

compensated (by release time payments) faculty time. Of these costs, only

release time and uncompensated faculty time are reported here. The uncom-

pensated time first appears in year two when faculty were given one hour

release time for the three-hour cours'a.

Table 10 summarizes the personnel costs included in Table 7 and

identifies the amount budgeted for these personnel. The difference is

labeled excess contribution.

Table 11 reports costs identified during the interview process as

instructional effort which used materials developed during the project.

These costs are not supported by NSF and are provided only as an indication

that project-developed materials are being used.

Discussion

The second note on Table 8 identifies a discrepancy between the esti-

mated costs for "council/advisory group" and the costs reported in the

college internal statements of accounts. This discrepancy is due to the

differences in cost approach used in this report and that employed to

compute the college accounts. The college accounts are set up to assign

portions of specific costs to specific accounts. Costs identified in this

report were established by interviewing the persons whose costs are allo-

cated. The noted difference indicates that council members did not
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Table 8

Administrative and Investment Costs

Cost Center Year :One -Year TWo Total

Administrative Personnel,

Computer Center Staffa, $ 42,290 $ 45,960 $ 52,900 $141,150

and Council/Advisory

Group
b

$ 3,590 $ 4,410 $ 1,440 $ 9,440

Suppliesc $ 1,520 $ 1,660 $ 1,710 $ 4,890

Office Equipment $ 2,410 $ 170 $ 2,580

Renovations $ 1,010 $ 240 $ 950 $ 2,200

Equipment /Hardwares $105,510 $ 5,310 $ 6,130 $116,650

Materials/Softwarec $ 18,870 $ 830 $ 19,700

$175,200 $ 57,280 $ 64,130 $296,610

a
Computer center staff includes director, secretary and student assistant.

b
Council/advisory group includes advisory group expenses as reported in 5/30/79
Account Status Report plus council costs as reported by council members and
other faculty who stated they were involved in policy meetings/discussions.
Discrepancy between these figures and 5/30/79 Account Status Report (approxi-
mately $2960) is discussed in text.

cFigures are taken from 5/30/79 and 4/1/80 Account Status Reports.
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Table 9

FacTlty Related Costs by Content Area

Content Area

and Activities

% By % of Total

Year One Year Two Year Three Total Content Area Project Costs

Social Sciences

Inservice Training

.Instructional Development

Released Time

TOTAL

Life Sciences

Inservice Training

Instructional Development

Released Time

TOTAL

Physical Sciences

Inservice Training

Instructional Development

Released Time

188 TOTAL

GRAND TOTAL

$ 2,120

$ 30,300 16,490

11,250 4,960

$ 41,550 $ 23,570

$ 5,580

$ 17,540 17,670

10,530 4,230

$ 6,730 $ 8,850 8%

41,680 88,470 75%

4,040 211,250 17%

$52,450 $117,570 100%

$ 650 $ 60230 10%

3,900 39,110 63%

2,440 17,200 27%

$ 28,070 $ 27,480 $ 6,990 $ 62:40 100%

$ 4,620 $ 4,280

$ 27,800 11,720 17,830

10,530 4,580 9,400

$ 38,330 $ 20,920 $31,510

$107,950 $ 71,970 $90,950

$ 8,900 10%

57,350 63%

24,510 27%

$ 90,760 100%

$270,870

43%

23%

189

34%

100%

Note: Evaluation and Guest Lecture costs do not appear above. These costs are included in Table 6.
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identify enough time in council activities (which the analyst defines as

activities unique to policy determination and evaluation) to account for

$2,960.

This discrepancy is not significant because the council members spent

considerably more time in other project related activities than was bud-

geted. These activities included providing assistance to other faculty

working on the project, providing demonstrations to faculty groups, and

designing computer-based instruction -- appropriate roles for council

members. The $2,960 simply appears (and is in fact exceeded) in other

activity areas.

The point to be made by this discussion of the $2,960 discrepancy is

to emphasize that a one-to-one relationship of the estimated personnel

costs with college reports of accounts should not be expected. The

direction of differences means nothing unless viewed in the context of the

entire cost-picture.

The cost data indicate that the college contributed a great deal of

resources to the project. The excess cost of CCJC contribution reported

in Table 10 can be viewed as an indicator of college and faculty support

for the CAUSE program. Uninterested faculty would not have involved them-

selves in the project to the extent of the excess contributions. The ratio

of contributed cost to budgeted contribution may also be viewed as an index

of support. An index of 1.00 would indicate compliance, but not necessarily

support. The index at CCJC is 1.59.

The bulk of the excess contribution appears to be due to faculty

instructional development activities which account for approximately

65-75% of the faculty related costs depending on the division. The amount
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Table 10

Personnel Costs Compared With. Budget

TOTAL COSTS (from Table 2)

Amount Budgeted for Resources

Less the Budgeted CCJC Contribution

"Excess" CCJC Contribution

$452,030

-164,810

287,220

-111,000

$176,220

Table 11

Costs Resulting From Implementation
of Computer-Based Materials, 1977-1980

Content Area 1977-;79 197920 TotaT % of Total

Social Sciences $4,050 $19,310 $23,360 63%

Life Sciences 700 2,010 2,710 8%

Physical Sciences 3,230 7,530 10,760 29%

TOTAL $7,980 $28,850 $36,830 100%

Note: Costs represent faculty time only.
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of instructional development activity generally increased each year as

more faculty were introduced to the concept and previously introduced

faculty became more involved. In addition, approximately 50% of the

second year's release time and 65% of the third year's was provided in

order that faculty could pursue their interest in developing computer pro-

grams.

Of the divisions involved, the social science division appears to have

accounted for the greatest relative amount of involvement (42%, see Tables

and 11). This finding appears to contradict a previously reported indi-

cation that the social science faculty were less involved. In terms of

numbers of individuals that statement is fair; however, several of the

social science faculty were very interested indeed and spent much time

developing computer programs.

The institution's interest and support for the project appears mani-

fested by the amount of release time provided for the project and their

willingness to support the computer center when NSF funding terminates.

Even accounting for the fact that the project director was on CCJC staff

prior to the project and that the new administrative structure for the

center calls for sharing the facility with the academic division of

Business Accounting, this seems a significant step. The administrative

personnel costs, which were about $50,000 a year must continue to be

supported and current budgeting plans indicate they will be supported at

a higher level.

Faculty support for the project appears manifest in the fact that

they have produced and have implemented instructional' materials for their

courses (see Table 11). In short, cost and effort data collected by this

192
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analyst suggest that the project has had a positive impact on the institu-

tion.

Addendum

Mechanics of release time. "Relei..i.e time" has been frequently invoked

at CCJC in connection with the CAUSE grant. The following information may

serve to describe how the process works:

1. A full faculty load is 15 or 16 credit hours (e.g., five
3-hour classes or four 4-hour courses).

2. Faculty carrying overload are reimbursed at $414/hour under
the label "release time". Much of the instructional develop-
ment activity was carried out under these conditions.

3. The term also applies to faculty who are released to assume
other duties. Their replacements (if any) are paid according
to the amount of release time. It is in this sense that release
time contributes to inservice training costs.
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AN AUDIO-VISUAL TUTORIAL COURSE

IN INTRODUCTORY CHEMISTRY

COLLEGE OF THE MOUNTAINS

Site Visitors: Thomas Allen
Terry Coleman
Richard Lent

Primary Author: Terry Coleman

Preface

College of the Mountains serves a large student population with a
diversity of two year instructional programs. The CAUSE project at the
institution was very specifically focused on a single course offering in
the chemistry department and primarily involved the revision of audio
visual instructional modules for a two-semester Introduction to Chemistry
course.

In this project, the success of activities bears a clear relation-
ship to the degree of pre-proposal experience and planning. While the
project overall was effectively implemented, those aspects of the pro-
ject which did not have a clear connection with primary project objectives
proved to have limited success.

In order to protect the privacy of the participants of this case study
the names of people, places and the college have been changed. Fictional
names have been substituted; no real names have been used.
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Introduction

College of the Mountains is a two-year postsecondary institution in

the southwestern part of the United States and serves a medium-sized city

and its environs. Overall, student enrollment has held relatively steady

over the past several years at approximately 21,000, 13,000-of which are

part-time. The student population in technical and occupational programs,

however, has been increasing while that in the academic areas has been

decreasing. About 75% of the students are enrolled in 20 liberal arts

programs with the remainder in the 26 vocational/occupational program

areas offered by the college. Faculty number 495 full-time and 545 part-

time members. The institution supports an open door admissions policy

and maintains both developmental and accelerated programs for students.

The college is supported jointly by local community and state funds.

The federal government is the largest employer in the area with five or

six major military bases in the immediate vicinity. Since federal prop-

erties are tax-exempt, the tax base of the community is relatively small.

Thus, more of the college's funds come from the state than from the local

community.

In 1976, the Chemistry Department at College of the Mountains was

awarded a three year, $186,275 CAUSE project grant, with an institutional

commitment of $14,902. The CAUSE grant has enabled the department to re-

vise and expand an audio-visual tutorial (AVT) format for its two semester

introductory chemistry course (Chemistry 401/402). In addition to an

extensive software revision/development effort, the project called for

renovation and expansion of the AVT center and an adjoining laboratory

area, and for the acquisition of various nieces of scientific lab equipment.

1 95
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The Site Visits

Three of us visited the project a total of three times. Two of us

made two separate visits as a site visitation team. The third site visitor,

a cost analyst, made one visit. The first visit of the site visit team

and the cost analyst visit took place toward the end of the final year of

CAUSE funding. The two-person site visit team made its second visit after

termination of CAUSE funding. The schedule of these visits was as follows:

March, 1979 Thomas Allen and
Terry Coleman

July, 1979 Richard Lent

October, 1979 Thomas Allen and
Terry Coleman

Since all visits to the sites occurred either during the final months

of project funding or after funding had ceased, we were not able to observe

project functioning during critical developmental stages. We were, however,

in the position of viewing the project and its outcomes after three years

of CAUSE funding. Our major goals during the visits were to understand

the project (in its present form) and to determine the key processes and

factors operating during its developmental years. The primary information

collection techniques we used were: tntervtews with faculty and staff, both

those who had participated in project activities and those who had not;

interviews with administrators and students; observation of the operation

of the AVT center; attendance at non-AVT classes; and review of both instruc-

tional materials developed and other relevant project documentation.

Project Implementation

Background of the CAUSE Project

Challenges facing science departments at College of the Mountain are
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similar in many ways to those faced at junior colleges (and four year

institutions) nationwide. A declining student population in academic

areas and an open door admissions policy resulting in a student population

with a wide range of abilities and interests are forcing administrations

and faculty to re-examine traditional notions of the missions of their

institutions and to reconsider strategies for delivering a multiplicity

of high quality instructional programs to a student population diverse

in needs and abilities. At College of the Mountains, two large bilingual

student populations (Spanish-English and Iranian-English) compound these

problems.

In 1971 a small group of faculty in the Chemistry Department at

College of the Mountains began experimenting with an alternative mode of

course delivery. Their approach was to design a series of audiotape and

slide programs which would replace the lectures. The rationale for the

approach was to provide a course option which would be more flexible in

meeting individual student learning styles. Over several years, these

faculty developed slide-tape programs to cover most of the content for the

two.semester "bread and butter" course of the department--Introduction to

Chemistry (401/402). Monies received under a Title VI grant enabled the

department to convert a classroom into an AVT (Audiovisual Tutorial) cen-

ter by installing carrel stations outfitted with rear screen slide pro-

jectors and audio cassette players. Students were offered the option of

enrolling in AVT or lecture sections of the course. Students selecting

the AVT option completed the course by working through the slide/tape

programs and the accompanying student guides.

By 1975 it became apparent that if the AVT course was to continue

successfully, major revisions were needed in the materials. Several of
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the faculty in the department were discontented with the course because

of what they perceived to be the low quality of the slide-tape materials.

As one faculty member put it, "They just weren't what they were advertised

to be." This faculty member had been advising students not to take the

AVT course option because of what she perceived as its poor quality. She

did, however, state that she saw the value of the AVT concept, particularly

for students of lower ability and for students who had language difficulties

She and other faculty members described the problem with the original slide

tape modules as Including insufficient level of detail, content inac-

curtes, and poor techntcal qualtty of the audiotape and slide materials

themselves. One faculty member mentioned that the course modules were

written at the "while of one-or- two persons and that the content and types

of presentation were too idiosyncratic to the individual styles of those

faculty writing the materials. Institutional monies, however, were not

available to undertake the large revision and development task which was

called for.

Responding to an NSF brochure sent to the science departments at the

college, Dr. Carter Shulman, Chairperson of the Chemistry Department and

Dr. James Harmon, Chairperson of the Biology Department, attended a

regional CAUSE informational meeting. Both the Biology and Chemistry

Departments subsequently submitted separate proposals to the college admin-

istration to seek support for submission of a CAUSE proposal. The biology

proposal called for the establishment of an AVT course somewhat like

chemistry's. In order to implement biology's project, however, addition'al

space would be needed since the Biology Department was (and is) very cramped

for space. Since it was their understanding that CAUSE monies were not

funding new building construction or building additions, only facilities

renovation, and since the Chemistry Department was able to demonstrate

more concrete prior effort (a stated criterion in the awarding of a CAUSE
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grant), the college administration decided to support chemistry's pro-

posal.

The specific objectives of the project, as expressed in the proposal

to CAUSE were to revise the existing AVT software materials in order to

improve their quality and effectiveness, to better coordinate classroom

(content presentation) and lab work, and to better diagnose student entry

levels for the purpose of prescribing appropriate learning experiences.

The AVT Course Today

The Chemistry Department at College of the Mountains has four courses

at the introductory level. Chemistry 300 is a developmental studies course

designed to prepare students for college level courses; Chemistry 305-306

is a course designed for non-science majors; Chemistry 406 is a one semester

course for students enrolled in the nursing curriculum. Chemistry 401-402

is required for students enrolled in chemistry, physics, engineering,

mathematics, and pre-professional medicine or dentistry,curricula.

Chemistry 401-402, a eight-credit sequence of courses, is the largest

departmental offering, and enrolls an average of 500 students per semester.

It is the only course in the department which is offered in the AVT format.

Students enrolling in the course are given the option of either an AVT or

lecture section with the freedom to switch sections at the end of the first

semester. Though no precise data were available, the project director

reported that a small percentage of the students (approximately 5-10%) do

choose to change sections at the end of the semester with approximately

an equal number switching to one or the other format option. During any

given semester, the student population in Chemistry 401-402 is approximately

one third AVT and two thirds lecture sections with five or six AVT sec-

9 9
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tions being offered concurrently with 10 or 11 lecture class sections.

The AVT course is self-paced in that students have the opportunity

to progress through a set of modules at their own rate. However, various

constraints are placed on students to ensure that they do not fall too far

behind during the semester. Quizzes on course content and/or out-of-class

components are given on a regular basis and are graded for periodic

assessment of student performance. Examinations are given once a month.

Lab assignments must be submitted the day following the scheduled lab

session. The project director told us that over the several years during

which the AVT course has been functioning they had experimented with

various procedural rules. Experience indicated that relatively stringent

constraints on the degree of self-pacing allowable to a student over the

span of a semester were necessary because many students, he explained, did

not possess sufficient self-discipline to structure their own work.

Class sections of the AVT course meet at regularly scheduled times

in the AVT center. Students are also given the opportunity to use the

slide/tape programs on their own time, assuming the availability of a carrel

in the center. Typically, on Mondays, Wednesdays, and Fridays the center

is booked solid with classes and lab sessions. On Tuesdays and Thursdays,

the scheduling load is lighter with more carrels available for independent

student use. A student obtains an appropriate module from the check-in/

check-out desk located between the carrel and laboratory areas of the

center. A-full-time non-teaching professional assists students in this

process. Twenty to thirty copies of each module are available. The student

returns to one of 35 carrels located in the AVT center. We randomly select-

ed one of these carrels and found that it was equipped with a Wallensak

3M-Cassette Guardian playback unit, a Sawyer's Cartridge slide tray pro-
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jector, a rear screen viewer, a Texas Instrument Model 30 calculator,

and a remote slide projector control unit.

We selected one audiotape/slide module ("Predicting Products of Chem-

ical Reactions") for review. Though no written instructions relating to

hardware/software use were included, Mrs. Martin, the full time non- teaching

professional who works in the center, provided oral instructions demonstra-

ting how the hardware was operated. It was obvious that the demonstration

was a practiced routine and that it had been given many times in the past.

Synchronization of the visuals with the commentary was accomplished manually

by advancing the slides when an audible tone was heard on the cassette tape.

The module content covered four types of chemical reactions. There

were periodic instructions to the students to stop the program and to com-

plete the activities located in the accompanying study guide. At the com-

pletion of the lesson, students were to complete a set of assigned questions in

the study guide. This particular module contained 31 slides and approxi-
i

mately 20 minutes of commentary. One or two examples of each type of

chemical reaction were presented and explained. Four questions, involving

quantitative problems to be solved, were included in the concluding activity.

Answers to these questions were found at the end of the study guide.

We interviewed two students who were working through audiotape/slide

programs on their own in the AVT center. Both reported that they had

enrolled in an AVT section of the course primarily because the class meet-

ings fit their schedules. Both students, however, stated that they pre-

ferred it to lecture classes.

For one of the students, it was the first time he had taken an AVT-

style course. He thought that he would not get as much information out

of a lecture because he would not have the opportunity to go back to
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sections he did not understand the way he could with the AVT modules. He

admitted that some students may find the AVT course boring, but he believed

that everyone learns best in a different way and that the AVT way was a

good way for him.

The other student reported that he liked the AVT option not only be-

cause it allowed him more flexibility in scheduling his time (he was employed

full time and often came in to work at the AVT center outside regularly

scheduled classes) but also because it allowed him to work at his own pace

and to go back to sections which he did not understand the first time. He

also cited the advantage of having a low-key atmosphere to the class which

he found to be less threatening if he needed to ask the instructor a question.

He thought that AVT classes were good for introductory, basic courses such

as Chemistry 401/402, but that more advanced classes required more active

group participation.

A study had been conducted by one of the chemistry instructors to

determine whether student learning in the AVT course increased subsequent

to the revision process. An examination based on local and national exam-

inations was "hybridized" and administered to two groups of students. Group

One consisted of students who had completed one semester of the AVT course

prior to the revision process. Group Two consisted of students who took

the course after revisions in the modules had been made. Comparison of

group examination scores indicated higher academic performance by the

second group. Several factors, however, preclude definitive conclusions

being drawn from the findings of this study. The absence of validated

instrumentation calls into question the validity and reliability of the

student outcome data. No estimate of the relative equivalence of the

two groups in terms of entering ability is available. An influx of a
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substantial number of foreign students into the course during the second

testing phase introduced, in addition, an unexpected confounding variable.

No data relating to the relative effectiveness of the AVT and lecture

formats have been collected,

To establish a basis of comparison between the course content of the

AVT and lecture sections, one of the site visitors attended a lecture class

covering content similar to that presented in the previously described AVT

module. The lecture was traditional in format and presentation style.

Several types of chemical reactions were covered and examples of each were

provided. Though some difference existed between the AVT module and the

lecture in terms of the examples and explanations given, these differences

were relatively minimal. When queried, the instructor explained that she

didn't use the study guide or any of the AVT modules with the lecture class

because the lecture class was organized according to the established text-

book for the course which is not used with the AVT section. In her opinion,

however, the content for both the AVT and lecture sections was essentially

the same.

Two students were interviewed immediately after the lecture. One of

the students reported that she knew nothing at all about the AVT center

or the class sections which utilize it. The other student knew about the

AVT option, but preferred the traditional lecture format. He added that

he had once taken a biology course at another institution that was entirely

audio-tutorial in format. He did not enjoy the experience and stated, "I

didn't like,it...when I ask a question I want an answer from a teacher--

this isn't possible with machines."
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Overview of Project Activities

Project activities primarily consisted of the renovation and expansion

of the existing AVT center and the revision of the AVT course modules which

had been in existence prior to the CAUSE grant.

In order to accomodate a larger number of students in the course and

to provide a physical arrangement conducive to more effective integration

of classroom and lab work, a wall was removed from a classroom adjacent

to the orfgtnal AVT center and a chemistry laboratory was constructed to

accommodate thirty*ftve students during the first project year. The number of

carrels in the center was increased and a seminar/conference room was estab-

lished in a room adjoining the expanded AVT center.

In addition to the lab equipment and carrel furnishings acquired, two

CRT terminals (connected to the college's IBM 370 computer) and videotape

playback equipment were purchased. Recently, with CAUSE monies not expended

during the three year duration of the project, four APPLE microcomputers

were purchased. These can be found in the AVT center.

During the first year of project implementation, eight of the twelve

full-time chemistry instructors were given one third release time to work on

materials revision; during each of the two subsequent years of the project,

four faculty were given this release time. Part-time instructors were

hired to assume the teaching responsibilities from which the faculty work-

ing on the project were released. All course modules were revised and

several additional modules were developed.

The module revision process consisted of a clearly articulated set

of discrete steps. First, a committee (consisting of all faculty working

on revisions) met and assigned individuals responsibility for specific

modules. Generally, faculty worked on modules which they felt were most
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in their area 'f expertise and in which they had the greatest interest.

Each instructor individually made necessary revisions in the material and

passed out the revised module to committee members for review. At first,

all committee members reviewed all modules but this soon proved to be overly

cumbersome and inefficient. The strategy was changed, therefore, to in-

clude a four member subcommittee review of revised modules.

Several faculty reported to us that disagreements between the primary

author/reviser and the reviewing group sometimes arose about the adequacy

of particular aspects of a module. In these cases, the primary author/

reviser was invested with authority for a final decision. It was reported,

however, that in most irrtances, the changes suggested by the reviewing

group were incorporated into the materials. Once the module was revised

again by the primary author/reviewer it was again passed back to committee

members for final review and approval. Each module took approximately

six weeks to cycle through this process.

Revised modules were then sent to the college's AV center staff for

final production. Most of the tapes utilized individual author's voices

since it was found that although there were excellent voices available

through the AV center, their lack of specialized knowledge in chemistry

sometimes resulted in mispronunciation of terms and inaccurate phrasing.

Approximately 7c% of the original set of slides were redone to both im-

prove the conceptual clarity of the contEnt they presented and to improve

their technical quality.

The revision of all slide-tape programs for both seme_ters of the

course was completed by the fail 1977 semester. The number of original

modules totalled 120. After the division process, the total number was

reduced to 96 since several modules were "collapsed" into single units.
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By the end of the spring 1978 semester, 31 newly developed laboratory-

related modules for Both semesters were completed. These audiovisual

lab materials have supplanted the commercially purchased lab workbooks

which were formerly used.

Faculty who worked on the project told us that the revision process

was a highly labor intensive activity which often required several full

rewrites of module material. One faculty member reported that he was

very conscious'of the fact that his work was going to be carefully re-

viewed by his peers and that sometimes the criticisms from committee

members were ego damaging and difficult to take'. Another faculty member

commented that sometimes a primary author/re.,,lewer had to compromise with

different approaches to the presentation of content in a module.

The revision process utilized appears to have been an effective

strategy for at least two reasons. First, it emphasized multiple review

and feedback cycles. Thus, individual modules were subjected to scrutiny

by more than oLe individual author. Undoubtedly this served as a quality

control mechanism and helped ensure a level of consistency across modules.

Second, the process involved the active participation of many of the

instructors who would ultimately oe implementing the AVT course. Comments

by several faculty members indicated that this increased faculty perception

of "ownership" of the materials and served to lessen faculty resistance

to their use. Th- project director further believes that local development

of the materials has meant that they fit the philosophies and instructional

approaches of the faculty who use them better than commercially produced

materials could.

One of the original goals of the project had been to develop a com-

puter-based system which would be capable of serving as a diagnostic and
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prescriptive tool in individualizing learning experiences for students.

For this purpose two CRT terminals were purchased and connected with the

college's IBM 370 computer. From conversations with the project director

and several faculty members it became evident to us that the complexities

and ramifications of developing such a system had not been carefully and

thoroughly planned prior to submission of the CAUSE proposal. In addition,

as the project director reoorted to us, use of the computer was not in actu-

ality perceived as a central focus of the project. Consequently, this goal

was not realized.

During the three years of project implementation, however, an item

bank which had been developed prior to CAUSE funding and stored in the

college's computer, was completely revised as part of the overall revision

process and was expanded. The items (multiple choice questions) are

organized by topic area and can be accessed by instructors on a random

basis to generate course quizzes and tests. Several faculty, particularly

those teaching the AVT course reported using the bank, but no data are

available to determine the extent of this use.

Attempts to use computer capabilities for other instructional applica-

tions have been made and are continuing. A software program, developed

at a nearby state university and designed as an interactive drill exer-

cise for students in various topic areas in chemistry, was obtained by

the Chemistry Department and intended for use as a supplemental instruction-

al aid. Utilization of the program, however, proved difficult due to

problems encountered in interfacing the program with the college's com-

puter operating systems. Local generation of interactive instructional

programs on the :70 system proved disappointing too due to additional prob-

lems encountered in the use of super-and sub-scripts required for the

writing of chemical equations and due to the complexities of writing such
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programs in FORTRAN, a language known by only a few members of the chemistry

department.

The recent acquisition of APPLE microcomputers is like'y to increase

the probability that interactive programs- supplemental to instruction will

be available for use shortly. Faculty in the department appear enthusias-

tic about the potential of the microcomputers and since it can be pro-

grammed in BASIC its use is probably more feasible for a larger number

instructors. Several faculty reported to us that they were working on

programs which they hoped to use as an aid in instruction. Given that only

four APPLE units are available, however, it is unlikely that computer

instructional programs can be supported on a large scale.

The Faculty View

Since the inception of the AVT course, all but one of the 12 chem-

istry faculty members have taught it at one time or another. It appears,

however, that approximately five to six teach it on a regular basis. Most

of those faculty who teach the AVT course during a given semester also

teach at least one lecture section.

Carter Shulman, chairperson of the Chemistry Department, has been

director of the CAUSE project since its inception. Carter believes that

arming the accomplishments of the project, the one which has caused the

most significant change is the integration of the lab and content presenta-

tion components of the course. Prior to the CAUSE project, students

typically had one instructor for the content presentation component of the

course (lecture or AVT) and another for the lab experience. The addition

of a lab area contiguous with the AVT carrel work area has enabled flexible

scheduling of instructors such that AVT students now have the same instructor
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for both components of the course, The local development of a series

of AVT lab modules (coordinated with the sequence of the other AVT

content presentation modules) helps ensure the integration of students'

learning experiences in the course. Carter reported that the lab modules

have been so successful that they are also being used as the departmental

standard for the lecture sections of the course.

Carter believes that without CAUSE funds the revisions, begun prior

to the CAUSE proposal, would have continued but at a much slower pace.

The college might have been able to provide some funding for release time,

but he does not think it could have been very much. He estimated that the

modules in their present state would probably be sufficient for about five

years after which advances in the field would probably require the updat-

ing of technical content.

At present, the Chemistry Department has no plans to expand the AVT

approach to other courses in the department. Carter stated to us that

the development of such courses is feasible and cost-effective only for

large enrollment courses such as Chemistry 401/402. Chemistry is the only

science department on campus which utilizes an approach such as AVT and

Carter does not think that any of the other science departments have plans

to implement one in the near future. He mentioned that the Biology Derart-

ment probably would like to develop an AVT program or two for their large

enrollment introductory courses but that space limitations were preventing

them from doing so.

Carter's self-reported role as project director was primarily as

a coordinator and a communicator of information. Major decisions, he re-

ported, were made on a consensus basis, with all faculty working on the

project participating. He did not remember any situations where major
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disagreements among faculty developed which required his intervention

as an overt "tie-breaker". He reported that generally, the relationships

among faculty in the department were comfortable and that there existed

an "harmonious" working relationship.

Kent Gallagher became involved in the AVT project in the spring of

1971. Without the release time afforded by the CAUSE grant, Kent does not

believe that he would have become active in the revision process. He

believes that the strongest asset of the AVT course is in its remediation

capabilities. Students have the option of viewing a program as many

times as they wish and can proceed at their own pace. Immediate inter-

vention by the instructor is possible. 'tent feels, however, that an

inherent weakness of the program is the fixed media approach. If a student

does not understand the concept presented in the lesson, review of the

lesson a second time is only a repetition of the same explanation. The versa-

tility of giving a different explanation or example is not possible with

a slide/cassette format. Asked how this problem could be alleviated, Kent

suggested that multiple explanations could be recorded without manufactur-

ing any new visuals. This would make available to a student experiencing

difficulty a different explanation and a fresh approach to the lesson.

Unless a student is highly motivated and possesses self-discipline, he

believes, it is unlikely that the student will successfully master the

course content without instructor intervention.

Martin Loomis was among those instructors who had begun develop-

ment of AVT modules in 1971. He explained that development of the AVT

course was an attempt to account for the varying learning styles of differ-

ent students. According to Martin, the original set of modules had been

sketchy in content, poor in the quality of visuals, and too heavily reliant
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on the textbook which was the department's standard at the time.

Martin was the only instructor interviewed who was using the

AVT study guide in conjunction with the textbook in his lecture class

sections. He reported that the course content and hourly and final

exams are identical for all students whether enrolled in AVT or lecture

sections. He believes that unless students who take the AVT course are

self-disciplined and possess good study habits they will fall below their

lecture counterparts in learning. When asked what he as an instructor

had gained from working on the project, Martin responded that the oppor-

tunity to work closely with other members of the department and to learn

different instructional techniques had been extremely beneficial experiences.

Shelly Shulman worked on the revision of materials during the first

CAUSE funding year and teaches both AVT and lecture sections of Chemistry

401/402. She wishes that there were some reliable way to determine at the

start which students would most benefit from the AVT approach and which

would most benefit from the lecture approach. Some of the students just

do not belong in the AVT course, in her opinion, either because they do

not possess enough self-discipline or because they do not have good study

habits. According to Shelly, such students typically go through the

materials very quickly, do not fill out the study guide, and usually leave

early. She estimated that out of a hypothetical AVT class of 30 students,

usually about six could benefit more from the lecture class.

Shelly is concerned that many times students in the AVT course do

not ask enough questions about the material. She believes it is necessary

to "inspire" motivation in the students if possible. To this end, she

usually incorporat s a brief presentation/discussion session in each of

her regularly scheduled AVT classes.
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Walter Collins did not participate in either the original writing

of modules or in the revision process, but he has taught several AVT

sections. At first hii attitude toward the AVT course was negative,

he reported, since he thought that the method was too impersonal. He

also did not like the idea that students could re-take exams without

penalty, a practice which has recently been eliminated. From experience,

however, he found-that students actually ask more questions in the AVT

course and have more personal involvement with the instructor than in

the lecture section. He also sees AVT's advantage for slower students

and for students who have language difficulties; he reported that some

students :ust cannot grasp certain concepts from a lecture. Several

students from his lecture classes, he stated, use the AVT program for

review purposes.

Dr. Martha Hermann was not at all happy with the AVT materials as

they existed in 1975, and so she became actively involved in the revision

process during the first project year. She now believes that the AVT

and lecture courses are equal in quality for the bulk of students who

take Chemistry 401-402. The self-pacing, she explained, is particularly

useful for slow learners and for learners with language difficulties;

some of the more accelerated students she thinks, however, find the. AVT course

bit boring. She stated that the work involved in revising the modules

was more than anyone had expected and that it was sometimes difficult to

deal with the interpersonal factors involved when a group of peers get

together to criticize each others' work.

Dr. Wayne Taylor was one of the prime movers in the development of

the AVT approach in 1971. Wayne recalled that the concept had developed

after three faulty members had taken a course on individualized instruction
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at a nearby university. He reported that four faculty members

were involved in the initial writing of the modules and that there had

been a good deal of resistance to the concept among other faculty at

first. This resistance has been greatly mitigated, according to Wayne,

because of the improvements in the modules and because of the wider

involvement of faculty in their development and revision.

Wayne is not quite sure what factors make the AVT course more success-

ful for some students than for others, This question was the subject of his

dissertation, but Wayne admitted that he did not uncover much useful informa-

tion. He does believe from experience, however, that the AVT approach

is particularly suitable for students of lower ability, as long as they

have the self-discipline and motivation to use the available materials

effectively.

To learn the extent of diffusion of the project iniovations to other

science departments on campus, we spoke with the chairpersons of two other

science departments. One, Jim Haskell, chairs the largest science depart-

ment on campus, Biology. The other, Dr. Martin Renter, is chairperson of

Earth Science, the smallest of the science department.

Mr. Haskell estimated that between 2400 and 2600 students pass through

courses in his department each semester. Faculty in the Biology Department

number 21 full time and approximately 18-20 part-time instructors. He

stated that he was disappointed when chemistry had been chosen over biology

by the college administration for submission of a CAUSE proposal, but

realized that chemistry's chances were much better because of their prior

involvement in the project and because Of biology's space problems. When

asked if there had been any discussion of submitting a joint chemistry-
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biology proposal, he said that that was never much of a consideration

since each department operated separately, worked independently, and

didn't have much experience in combined approaches to things. He

cited a certain lack of "cohesiveness" among the science departments.

He thought that perhaps if chemistry and biology shared the same building

a joint proposal might have been more of a possibility. He hadn't con-

sidered a joint proposal with the physics Department (with whom biology

does share a building) since he did nrt think they would have a very positive

attitude toward AVT and also because he thought there would be "territory"

problems.

Although technically his department could now apply for a CAUSE grant

since the chemistry project has terminated, he does not think that is a

good possibility primarily because of the square footage problems. Funds

are readily available for other department needs, such-as buying equip-

ment, but money is not available to help alleviate the physical space

problems. Apparently the laws of the state specify that state funds cannot

be used for construction purposes at junior colleges, although state funds

can be used for such purposes at state-supported 4-year colleges and uni-

versities. The money for building construction must come from the local

community, and the community does not have a large enough tax base to

support much construction.

Mr. Haskell reported that he did not have any really specific know-

ledge about chemistry's AVT course. He said that students who come through

biology courses which require Chemistry 401/402 as a prerequisite seem

very well prepared, but he had no knowledge of which students had taken

the AVT class sections and which had taken the lecture class sections.
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Several of the biology faculty have been pushing for the establish-

ment of an AVT center, but Mr. Haskell does not see that happening in the

near future. He believes that the large introductory courses in the

department (Anatomy, General Biology and physiology) would benefit most

from an AVT approach. He believes that the advantage of the AVT approach

is that students can proceed at their own rate and repeat sections which

they do not understand at first; he also believes that the AVT approach

would benefit the institution because it would accomodate more students.

He does not believe the AVT approach would work very well in the more

advanced courses because the content is too complex, the enrollment is

much smaller, and there's too much lab work involved. He believes too

much patience and personal attention is required on the part of the instructor

to warrant AVT in remedial classes.

The Earth Science Department enrolls approximately 300 students each

semester. Dr. Martin Renter, its chairperson, admitted that he didn't

have too much specific information about the AVT chemistry course. He

had reviewed one or two of the modules and had been impressed, but had not

seen or heard any particular evidence about how the program was running

except for an occasional student comment which he reported to be generally

favorable.

Dr. Renter guessed that AVT programs would probably work best for

what he described as "middle ground" students who were motivated to succeed

in the course. For students who were not motivated to begin with, he

thought, an AVT approach might demand that they would take more personal

responsibility for their work in the course than was warranted. For very

bright students, he feared that what he described as the "1-2-3" approach

and the repetition of AVT programs might bore them. He also thinks that

the AVT approach might be very good for students who have language diffi-
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culties. Many times, he reported, the Hispanic population at the college

(a sizeable proportion) were at a particular disadvantage because of lang-

uage difficulties.

When asked if he would like to have AVT courses in his department,

Dr. Renter replied affirmatively but said he thought he'd do it a bit

differently than chemistry had. He would like to use the AVT approach

specifically for lab work very possible only as a course supplement. He

envisioned a program which could be run at the beginning of each lab

which would provide an overview of the lab and which would also present

the lab techniques to be used during that session. Because of what he

termed the "traditionalism" of many of the faculty in his department, he

expected there would be a great deal of faculty resistance to the idea.

He also expressed the concern that resources at the college were becoming

tighter and that he didn't know where he would get the money to develop

AVT programs even if the faculty wanted them. He thought that the Chem-

istry Department had been able to gain acceptance of the AVT approach

among its faculty primarily because that faculty is young (described as

"one of the youngest on campus"), less traditional, and have more back-

ground in education as a field.

Comments from the Site Visitors

That a need existed for the revision of AVT modules seems relatively

well established. The materials were reported to be, by both original

developers and other faculty in the Chemigiry Department, inadequate and

lacking in quality with respect to both content validity and technical

detail. In this sense the CAUSE project helped meet a Chemistry Depart-

ment need by providing resources so that (acuity time was available for
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completing the revisions. In addition, CAUSE allowed the department to

expand its facilities to accommodate more students in the AVT course and

to more closely integrate the lab component of the course with content

presentation.

At a broader level, the question might be asked, "Were institutional

science needs adequately addressed by the project?" To the extent that

one department's needs were addressed, institutional science needs have

been addressed. The fact that there had been at least one competing

proposal within the institution prior to submissioniof the CAUSE proposal,

however, raises the question of how decisions regarding institutional

commitments to CAUSE projects are made. Are these decisions primarily

made on the basis of the relative value or merit of individual projects

in meeting specific institutional needs'of high priority or are they made

on the basis of which project has the highest probability of being funded?

It is not possible to determine in hindsight how the decision was made at

College of the Mountains, nor is it appropriate to suggest that all things

being equal, the Chemistry Department's project was not of higher merit

or priority with respect to institutional science needs. However, it is

appropriate to suggest that institutions such as College of the Mountains

sometimes face difficult choices between submitting CAUSE proposals which

are clearly attuned to institutional needs of high priority and those

which possess a higher probability of being funded.

Implementation of project actIvtties appears to have

been accomplished in an efficient, effective manner. Project management

was reported as participatory in nature. The easygoing working relation-

ships among faculty which appeared evident to us undoubtedly assured

that such a participatory style worked relatively smoothly.
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The project director, as administrator of the department and of

the project, was able to provide immediate credibility and administra-

tive support to project activities. He impressed us as a person who ran

a "tight ship", not through authoritative rule but through a comprehensive

knowledge of the strengths and weaknesses of individual faculty members

and of activities occurring in the department. His decision-making style,

by self report, involves consensus-maktng among those whom

the decisions will affect.

Prior experience with the AVT course and with the revision process

allowed the project to accelerate to full activity with only minimal start-

up time. As previously pointed out, the active involvement of faculty

members who could be described as "resisters" to the AVT course helped

insure wider acceptance of the innovation across faculty in the department

and helped establish a sense of "ownership" of project outcomes.

The problems encountered with the implementation of the computer-

related aspects of the project (using the computer as a diagnostic and

prescriptive tool) probably stemmed from a number of factors. Primary

among these was the lack of front-end planning as to the computer's pre-

cise uses in the AVT course prior to submission of the proposal. The

computer appears to have been regarded as a "nice to have" adjunct and

little thought was given to the implications of what was being proposed.

Additional pre-proposal experience might have mitigated what appears to

have been overly ambitious plans in Ws respect.

In addition, several unanticipated logistical problems prevented the

project from realizing its goal of incorporating the computer as a pre-

scriptive and diagnostic tool in the AVT course. Among these were prob-

lems associated with interfacing externally developed software programs
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with local-operating system procedures and capabilities, difficulties

with equipment design that were not entirely adaptable to chemistry

applications, and what was reported to be the somewhat less than enthus-

iastic cooperation of the college's computing center staff. It should

be noted, however, that the project did accomplish_a major revision and

expansion of a computerized testing item bank and that the acquisition

of microcomputer capabilities is likely in the Tuture to enhance, in a

supplemental way, the remediation capabilities of the AVT course.

The question of the' degree to which the CAUSE project at College

of the Mountains has increased the quality of instruction is difficult

to answer directly since the evidence of such improvement is essentially

non-existent in P, formal sense, or is circumstantial where existent.

Unanimous opinion among those associated with or peripherally knowlegeable

about the project indicates that the quality of the AVT course materials

has been substantially upgraded. Expanded facilities which allow the

closer integration of content presentation and lab experiences have been

provided. AVT course procedures have been refined with the particular

intent of guarding against what might be perceived by students to be an

"easy way out" and with the intent of insuring that indications of the need

for overt instructor intervention into the individual student learning

process can be quickly identified.

Faculty and students cite. various advantages of the AVT course over

the more traditional lecture format. Chief among these are the opportunity'

for students to self-pace their work and the opportunity for students

experiencing comprehension difficulties to go back to specific sections

of a module for further clarification. Faculty are careful to point out,

however, that the advantages of the AVT course work best for those students
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whose learning styles match the approach. Unfortunately, attempts at

clearly identifying what learning styles work most effectively with which

course option (AVT vs. lecture) have not been too successful, a failure which is

understandable given the lack of clarity in the broader context of educa-

tional research on the interaction of specific types of instructional

treatments with specific learner aptitudes.

In our opi-nion it is unfortunate that the use of AVT materials as a

supplemental resource for the lecture course sections has not been dis-

seminated more widely throughout the Chemistry Department. Several faculty

reported that they encourage their lecture class students to utilize the

AVT materials when lectures were missed or in preparation for examinations.

Since specific AVT Center usage data for students not enrolled in AVT

course sections were not available, the extent of use of AVT materials as

supplements by lecture class students cannot be precisely estimated. How-

ever, from discussions with faculty and students, the practice did not

appear very widespread. Understandably, logistical problems relating to

the number of copies of AVT materials available at any given time and

problems associated with space utilization and scheduling hamper such

efforts.

As at other sites we visited, the emphasis on evaluation activities

appeared to be minimal and yet upon closer examination it became apparent

that extensive efforts have been expended in activities which might be

described as formative evaluation procedures. The central focus of the

project was, in fact, on the specification of the inadequacies of a set of

instructional materials and the subsequent use of this information for

making improvements in the materials. An elaborate procedure, described

in a previous section of this report, which included multiple reviews and
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multiple feedback loops was used in revising the AVT course materials.

At a broader level, little effort nas been expended in evaluation

of project functioning or of the functioning of the AVT course itself.

One study was conducted by a project staff memoer which examined the pre-

and post-revision achievement of students enrolled in AVT class sections

over a two year period. Several confounding variables, previously des-

cribed, however, mitigate to a large extent the degree to which conclu-

sions can be based on the data which resulted. No formal attempts have

been made to examine the relative achievement of AVT and lecture class

students, nor have less formal student feedback mechanisms or analysis of

student enrollment patterns been utilized.

Summary

In summary, the CAUSE project at College of the Mountains appears to

have been a sucessfully implemented set of activities which has resulted

in an improved set of instructional materials and processes. Several

logistical and planning problems hampered realization of one project goal,

(integration of the computer into instliuctional processes) but subsequent

actions (i.e., acquisition of microcomputers) will likely prove to have

beneficial results. Unfortunately, the lack of concentrated effort to

evaluate project outcomes makes ft difficult to assess the degree to which

the project has resulted in identifiable improvement in student learning.
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Project Costs

This section of the report focuses on this project's use of its re-

sources to achieve its various objectives. The project's original budget

and actual costs by functional area of project activity are noted. In

particular, the amount of the college's contributed resources is shown

to be considerably larger than the amount indicated in the proposal. Con-

sideration is also given to the cost of confirming the CAUSE project's

improvements in post-grant years. This section begins with a review of

the procedures used by Richard Lent in gathering the cost information.

Procedure

On July 24, 1979, I met with the project director, and two of the

faculty most closely involved in the CAUSE project. We met most of the

day discussing the project's history, activities, and costs. All three

faculty seemed very familiar with all aspects of the project's operations.

A number of records, including monthly bills for audiovisual production

services, were referred to for specific details. The project director

was able to provide salary figures for everyone involved in the project

over the three-year period as well as all project expenditures for faci-

lities and equipment. Toward the end of my visit I talked briefly with

the director of the computer center regarding that office's services to

the project.

At the time of this visit, the project qas in the last months of the

three-year funding period. Answers to many of my questions thus required

a review of events as much as three years or more in the past. However,

it was particularly fortunate that the three faculty members had been

working closely together throughout the funding period (and for a number

of years before) since they had complete knowledge of the project's
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activities. On several occasions I had an opportunity to ask each of

them separately about their own and others' involvement in certain pro-

ject tasks. Their estimates of time and effort generally seemed to agree

and the-:-`ore I tend to trust their estimates. In addition, the care-

ful planning that went into this project and the extent of the project

members' previous experience with the subject of the project itself appears

to have resulted in a remarkably close match between the predicted and

the actual level of effort on many tasks.

Areas of Functional Activity.

Project costs can be usefully examined from several perspectives.

First, they can be analyzed in terms of the project's major objectives.

As described in the proposal the project had three objectives:

(1) The first objective' is the modification of the current
audiovisual materials to permit better use by students
in lectJre classes. At the same time, of course, the
changes will be carried out with the idea of improving
instruction for those students in the audiovisual
sections.

(2) The second objective, to coordinate classroom and laboratory
work, can best be achieved if a student performs an
experiment immediately after covering the related topic in
the Audio-Visual Center. Remodeling of present physical
facilities will be required to achieve this goal.

(3) The third objective is to be able to assess the entry
level of students and prescribe learning activities to
meet their varied needs.

In reviewing these objectives with the project director, it became obvious,

however, that the project's activities had not been viewed in quite this

way once the project had gotten underway. In fact, he had forgotten that

three objectives had been given for the project. Over the years, the

third objective's activities (which mainly involved the development of
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a computer-based testing system) had been considered a special aspect

of the first objective's activities. For purposes of the cost analysis,

however, all costs associated with the establishment of the computer-

based testing system were assigned to the third objective (even though

it is not certain that this goal remains as an explicit focus of the

project). Finally, a fourth area of project activity, evaluation, was

considered to be a separate subject for the cost analysis since dis-

cussions with the project director suggested that evaluation involved

a distinct set of activities apart from the conduct of the project itself.

Results and Discussion

Table 12 presents total project costs for three years as organized by

major items of expenditure and areas of project activity. Direct costs

of the project totaled $228,521 of which 44% was devoted to the achieve-

ment of the second and third objectives, and 4% devoted to evaluation

activities. The largest category'of project expenditure was personnel

which accounted for 55% of direct costs. Facilities expenditures account-

ed for 16% of the project's budget. The third largest item of project

expense was computer equipment which, when combined with its operation

and maintenance expenses represented 10% of direct costs.

The presentation of the project's direct costs in Table 13 differs

from the original proposal budget in one very important way: the treat-

ment of personnel expenses. The original proposal (Table 14) requested

$75,000 under director and professional staff salaries. However, the

project director explained that this figure represented the cost of

hiring replacement faculty so that the director and other faculty could

be released from part of their teaching responsibilities to have the

time to work on the project. Since teaching courses has no direct bear-
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Table 12

Total Project Costs For Three Years

By Item of Expendjture and Area of Activity

ITEM Objective
One

Objective Objective Evaluation
Two Three

Item
Total

Project Personnel $ 77,907 10,249 28,800 8,953 125,909

Student. Assistants 5,107 5,472 10,642

Facilities 36,388 36,388

Lab Equipment 11,305 11,305

A-V Equipment 3,768 3,768

Computer Equipment 17,347 17,347

Computer Operation
and Maintenance 5,263 5,263

Printing 2,900 2,900

Travel 117 117 116 350

Materials Production 14,649 14,649

TOTAL DIRECT COSTS $100,743 61,827 56,998 8,953 228,521

FACULTY REPLACEMENT 77,935

INDIRECT COSTS 14,902a

TOTAL ALL PROJECT-RELATED COSTS $321,358

aAs given in the original proposal and estimated on the basis of 8% of the
total direct costs (originally $186,275).
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Table 13

Total Project Costs For Three Years

By Item of Expenditure and Funding Source

ITEM CAUSE College Item
Total

Direct Costs

$ 125,909 $ 125,909
Project Personnel

Student Assistants $ 10,642 10,642

Facilities 36,388 36,388

Lab Equipment 11,305 11,305

A-V Equipment 3,768 3,768.

Computer Equipment 17,347 17,347

Computer Operation
and Maintenance 5,263 5,263

Printing 2,900 2,900

Travel 350 350

Materials Production 9,532 5,117 14,649

Total Direct Costs $ 97,495 $ 131,026 $ 2-28,F21

Other Costs

Faculty Replacement 75,000 2,935 77,935

Indirect Costs 14,902 14,902

Total All Project-Related
Costs $172,495 $ 148,863 $ 321,358

Note: The estimates of "Total All Project-Related Costs" should not
be taken to reflect the cost of the project itself since the
faculty replacement expenses were incurred for normal
instructional activities that would have been conducted in any
event. This particular description of costs is only used to
illustrate all resources committed by funding source.
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ing on the achievement of the project's objectives, the cost of the

faculty replacements is not a cost of the project per se and therefore

has not been listed under the project personnel item on Table 12. Instead,

the expenses listed under this item on the table (totaling $125,9u9) rep-

resent the salaries of project faculty for the time they actually spent

working ran the project. The final cost of the temporary faculty hired

to replace project facultysin the classroom is listed at the bottom of

the table ($77,935).

College's Contribution. As listed in the proposal, the project's

direct costs were expected to total $186,275. Considering the project's

actual expenses including the salaries paid to project faculty (from

Table 13), the project actually cost $228,521. If the cost of replace-

ment faculty was used instead of project faculty salaries following the

assumptions of the original proposal, the project's "direct" costs would

total $180,547. However, if indirect costs of $14,902 are considered

(following the assumptions of the original proposal) along with the cost

of replacing faculty in the classroom, and these expenditures are added

to the project's actual direct costs of $228,521, the total of all project-

related costs rises to $321,3F8.

The impact of these various interpretations of project costs on the

size of the college's contribution to the project can be seen from com-

paring Tables 13 and 14. Since the college chose not to list the salaries

of project faculty in addition to or separate from replacement faculty

costs, the college's contribution was listed as $14,902 (Table 14) for

estimated indirect costs (which represented 8% of total direct costs).

Table 13, however, shows that the college's actual contribution was con-

siderably larger: $131,026 of direct costs or $148,863 of all project-
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Table 14

Proposal Budget Summary

LINE ITEM Requested Contribution
fran of host
NSF institution

Total

SALARIES AND WAGES

11. Director $ 16,000 $ 16,000

12. Professional Staff 59,000 59,000

13. Assistants 4,250 4,250
15. Secretarial and Clerical 2,000 2,000

18. TOTAL: SALARIES AND WAGES $ 81,250 $ 81,250

OTHER DIRECT COSTS

20. Staff Travel $ 1,125 $ 1,125
22. Laboratory and Instructional

Materials 78,600 78,600

23. Office Supplies, Communications 2,900 2,900

24. Fees 14,400 14,400

25. Wiring, installation, remodeling 8,000 8,000

28. TOTAL DIRECT OPERATING COSTS $ 186,275 $ 186,275

29. INDIRECT COSTS $ 14,902 $ 14,902
30. ;'AL OPERATING COSTS $ 186,275 $ 14,902 $ 201,177
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related costs. Considering direct costs alone, the college actually

covered 57% of the project's expenses. If all project-related expenses

are considered, the relative size of the college's contribution is re-

duced to 46%.

Continuation Costs. Table 15 arrays project costs by activity and

stage of the project's life (design, investment or operation). Given

the nature of the project and the clear separation made between the

faculty's project and instructional responsibilities, it is not sur-

prising that virtually all of the project's expenses accrue to the design

and investment functions. Estimated life-times of the capital purchases

are given in the footnotes to the table. In the project director's opinion,

the content of the instructional materials themselves can be expected

to remain as is with no further revisions for five years.

In the future, it appears that the operating costs of the courses

themselves will be subject to few changes as a result of the materials

and facilities. created through the project. T :. only exception to this

is in the area of computer services whose operating costs are expected

to double compared to the pre-CAUSE cost of those services (from $3,096

to $6,910 per year).
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Table 15

Direct Costs of Three Years

By' Ltfe-Cycle Function and Project Activity

FUNCTION
Objective
One

Objective
Two

Objective
Three

Evaluation Function
Total

Design $ 83,194 $ 10,366 $ 34,388 $ 8,953e $136,901

Investment 17,549a 51,461b 17,347c 86,357

Operation 5,263
d

5,263

TOTAL $100,743 61,827 $ 56,998 $8,953 $228,521f

a

b

Instructional materials estimated to have five-year life.

Facilities totaling $36,388 expected to have 25-year'life. Lab and AV
equipment totaling $15,073 expected to have five-year life.

Computer equipment expected to have 10-year life.

d

Cost for computer operation and maintenance.

e

No attempt has been made to subdivide evaluation costs across design and
operation function.

f

Total does not include faculty replacement or indirect costs since these
expenditures cannot be meaningfully attributed to the design, investment,
or operation expenditures of any of the projer't activities.
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DEVELOPMENT OF INSTRUCTIONAL COMPUTING MODULES
BY A CONSORTIUM OF'COLLEGES AND UNIVERSITIES

Site Visitors: Jane G. Cashell
Esther Lee Davenport
Richard M. Lent

Primary Author: Jane G. Cashell

Preface

This case study report describes a CAUSE project at the Computer
Consortium for Higher Education Institutions which includes fourteen
colleges and universities in proximity to each other. The project funded
computer time and student programmer time so that faculty members could
develop new instructional computing materials to accompany their courses.
A process of evaluation and review of the modules* which were proposed for
development was instituted to insure that need for the modules was recog-
nized by more than just one faculty member. The great challenge to the
staff and faculty on this project has been working in a consortium setting
across geographical distance and institutional differences.

The great challenge to the site visitors was to try to bridge those
distances and differences in order to accurately describe this project.
We interviewed twenty faculty members at ten institutions during three
trips. We interviewed the first project director once and the current
project director twice. We truly appreciate the cooperation we received
from everyone who put up with a barrage of questions on a number of
related topics during short time periods. We were treated most kindly and
warmly by everyone and awarded the trust and confidence of people who did
not know us.

The names of the colleges, the faculty and staff and the name of
the consortium itself have been changed to protect everyone's right to
privacy. Two nationally recognized and nationally available instructional
computing projects have been identified by their real names - PLATO and
CONDUIT. All other names are fictional.
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Introduction

The Computer Consortium for Higher Education Institutions (CCHEI)

has a three-year CAUSE project which began in the fall of 1977. The pro-

ject was funded by NSF with $132,200 and by CCHEI for $68,935.

Four site visits were conducted over the period of a year during

the second and third years of the CCHEI project. Jane G. Cashell and

Esther Lee Davenport conducted three visits as a team. They visited the

central office of CCHEI and one member college in May 1979. In December

1979 they visited six more consortium member institutions. In April 1980

they visited two more colleges and the central office again. Richard M.

Lent also conducted a visit to the central office of CCHEI in April 1980.

Telephone interviews were undertaken in order to collect additional data

and to verify other data. Documentation and other materials from the

project and from the institutions were reviewed between site visits.

The focus of these visits was to understand the project in more

depth than was possible to do from the original proposal. We wanted to

be able to describe to others in detail how the project operated and what

it had accomplished. We were interested in finding out how the computer

programs created for modules were being used at each campus, what process

was used to develop the modules, and which other faculty members were

making use of the modules. We also wanted to find out how the CAUSE

project was perceived by faculty members at each member institution and,

in general, how a consortium CAUSE project is implemented across physical

distances. We felt that we could not get a good picture of this project

unless we attempted to.visit as many member institutions as possible.

We did not think that study of this CAUSE project would be influenced
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very much by the passing of time and progress of the project because the

proposal described what appeared to be development of a large number of

modules similar in scope and limited in content.

Computer Consortium for Higher Education Institutions

and the CAUSE Project

Background on CCHEI

The central office of the Computer Consortium for Higher Education

Institutions is located in the computing center of one of the universities

which participate in and sponsor the consortium. It is a college and

university consortium for computing services and resources and serves as

a network organization linking 14 higher education institutions to central

computing facilities. CCHEI was established .r.n July 1968 for the purpose

of providing computer facilities to member schools for instructional and

research purposes. Approximately $1.5 million has been provided by NSF

for establishing and operating CCHEI over the last 11 years. CCHEI central

is a small part (3 FTE, including 1.25 FTE on CAUSE) of the Computing

Center at the University.

CCHEI provides member institutions with a number of services.

Through the Computing Center, user consultants, program libraries, CAI and

all instructional programs in the CCHEI library are available. CCHEI is

also a member of CONDUIT because of its affiliation with the University

where the consortium is housed. CONDUIT provides a large library of

classroom-tested, transportable learning modules in a variety of dis-

ciplines. The purpose of CONDUIT is to study and test ways to stimulate

the exchange of computer-based instructional materials for use in under-
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graduate education. Instructional packages from CONDUIT can be made

available to member institutions through CCHEI. If two or more colleges

are interested in a package it will be stored in CCHEI library space. If

only one college wants the package CCHEI will still make it available,

but the college must pay storage charges. All costs associated with CCHEI

user services are covered by CCHEI's budget from the University. Member

institutions are responsible for the cost of computer use time.

At the time of our visits to CCHEI and the member institutions,

local computer resources and services appeared to be increasing and were being

strengthened. Most of the members of the consortium have small computers

to meet their academic computing needs. Many of them also have at least

one microprocessor on campus, although sometimes it belongs to one

department. Those colleges which do have their own academic computing

services may still rely on their CCHEI hookup in order to do administra-

tive computing. A few schools have given up their computing hookups with

CCHEI altogether. The trend for member colleges to upgrade their own

computer facilities seems very likely to continue.

Background on the CAUSE Project

According to the proposal, the CCHEI CAUSE project is aimed at

improving and enlarging the library of computer-based instructional

modules available for use in the sciences by member colleges and univer-

sities. The proposal describes a process for creation of new modules or

imprc.ament of existing ones. Student programmers, paid for their work,

create the modules with guidance and assistance from faculty members.

CCHEI central office provides technical assistance for the programming

and also monitors the process of initiating and creating modules.
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The CAUSE project director and assistant project director have

their offices in the CCHEI central office. Their responsibilities include

monitoring the system which selects modules to be created or improved and

evaluates completed modules. Actual selection and evaluation of modules

are accomplished by faculty members at CCHEI institutions. Publicity and

information about the project and about modules completed and ready for

use are provided by the CAUSE staff through visits to participating

schools, a three- (now twice a year) issue-per-year newsletter, and con-

tent area workshops.

Implementation of the CAUSEproject

Once approval of the project was received from NSF, the first

activity was the hiring of a project director. Tt2 director of CCHEI, who

had prepared the CAUSE proposal, had been promoted to another position in

the Computing Center by the time the project was funded. Several months

at the beginning of the project lapsed with no project activity until a

new project director and an assistant project director could be hired.

The project director and assistant project director began the

CAUSE project and their work for CCHEI by traveling around visiting

colleges in order to tell faculty members Ault the CAUSE project. All

the faculty members who have participated in the project either met the

project director or the assistant project director at a meeting on their

own k.ampus or were contacted directly by telephone. In several cases,

CCHEI staff sought out faculty members in particular disciplines and

suggested possible pri-;jects to them.

In order to participate in the CAUSE project, a faculty member at

any college has to complete an application form to develop one or more
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rr'1"1es. S/he has to describe what module(s) will be developed or revised

and in what course(s) it will be used. The application form is then

returned to the central office of CCHEI to the assistant project director

who submits the application for review by faculty members in the same dis-

cipline or related discipline at other member colleges. These faculty

members read the proposal and complete an evaluation form and recommend

whether or not CAUSE funding should be given for module development. If

no faculty member recommends the module for development, the application

is denied. The evaluator of the application is encouraged to make

suggestions which might improve the proposed module. (This process and

the accompnaying evaluation forms are similar to those used on a similar

project and were developed and revised based on years of heavy use..)

The intent of the CAUSE Project plan is that a faculty member will

ha4.:1 a module to be programmed E. d a student who wants to be employed to be

the programmer. For each completed module the student receives $200.

In programming a module the student is encouraged to use authoring guide-

lines and BASIC or FORTRAN as recommended by CCHEI. Once a project gets

underway, CCHEI is not likely to have much interaction with the student

directly. Rather, it is the responsibility of the faculty member to

work directly with the student programmer. The students are free to call

and ask for advice, but very few make use of this service on their own

initiative. If help is needed, the faculty member usually serves as

liaison to CCHEI. Students are paid one-third of their fee when a

project is half done and the rest when a project is completely finished

and has passed final evaluation. Faculty members are not reimbursed for

their time or involvement and no release time or replacement instructors
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are available to them if they participate in the CAUSE project.

Once a module is complete, it is sent to CCHEI where the staff

adjusts commands and conducts test runs to see that it works as intended.

The CCHEI secretary types the documentation which accompanies the module

and places it in the CCHEI library. The module is then sent out to be

evaluated by a faculty member at another college, sometimes to the

faculty member who evaluated the original application. The faculty member

reviews the module and recommends changes, corrections, or improvements.

Once a module is complete, it is announced in the CCHEI newsletter

which goes to faculty members participating in the CAUSE project and to

other staff and faculty of each member institution; for example, com-

puting center coordinators.

The original proposal for the project planned for four workshops

to be conducted each of the three years of the project. The purpose of

these is to share information about modules among the faculty members in

the same discipline across CCHEI. The first year two workshops were

held. More workshops will be given but they have been schediled for the last

year of the project when the modules are finished being developed.

The original goal of the CCHEI project as stated in the proposal

was to redesign or create 120 modules. To date, at the time of the last

site visit, 58 modules had been completed or were underway. The completed

modules are listed below by institution and include the faculty member's

discipline, title of the instructional package (may be more than one

module), and a short description of the package provided by CCHEI or the

faculty member.
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Red Maple College

Numerical Analysis, Mathematics (two modules)

This 13-program package in undergraduate numerical analysis is designed
to be used for sophomore through senior students. Assumed prerequisites
include two terms of calculus. It includes such procedures as Herner's
method of evaluating a polynomial at a given point, Simpson's methods to
approximate an integral, and Cubic Spline Interpolation to approximate a
function.

Oak College

Counselor-Client Simulation, Psychology (one module)

This psychology counseling simulation is designed to assist in the
teaching of counseling skills.

Solving Equations, Mathematics (two modules)

This program offers computer-aided algebra, drill and practice, and
quizzes for the pre-calculus mathematics student.

Instructional Statistics, Statistics (five modules)

This set of 35 programs in pre-calculus and mathematical statistics i
designed to facilitate statistical computation and illustrate such con-
cepts as sampling distributions, confidence intervals and various types
of probabilistics notions.

1976 Election Study Instructional Subset, Political Science (two modules)

This subset uses data drawn from the 1976 Center for Political Studies
data set and simplified in a manner similar to the 1972 SETUPS (Supple-
mentary Empirical Teaching Units in Political Science) packages.

CLAS1, A simulation of the Rescorla-Wagner Model of Conditioning, Psy-
cology (one module)

CLAS1 was designed to simulate predictions generated by the original
Rescorla-Wagner model, which was designed to account for experimental
data derived from compound-stimulus conditioning situations.

Ash College

Equilibrium Calculations, Chemistry (one module)

This general chemistry program is to provide drill and practice in
solving equilibrium problems.

Pnysics Laboratory Analyt:is Programs, Physics (one module)

This is a conversion from batch to interactive and covers such concepts
as analysis of measurement data, least squares analysis, simple har-
monic motion analysis and projectile motion.
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Beech College

Interactive BASIC Version of IDGAME, Chemistry (one module)

This is a revision of a CONDUIT batch program. It is an organic
chemistry qualitative analysis simulation.

Additional Compounds for the Interactive Version of IDGAME, Chemistry
(one module)

Five additional unknowns have been added to the interactive organic
chemistry qualitative analysis simulation.

Student Use of General Social Survey, Sociology (one module)

A subset of the General Social Survey has been selected, and a codebook
and documentation have been written. This provides a manageable subset
for student use through SPSS (Statistical Package for the Social Sciences).

Aspen College

Lens System Simulation, Physics (one module)

This physics program simulates the formation of an image by a simple
positive lens and gives graphics output on either a hard-copy terminal
or a CRT.

Student Manuals - SPSS for use with SETUPS, Political Science (one module).

These manuals were developed to assist students in the use of two of the
SETUPS (Supplementary Empirical Teaching Units in Political Science)
packages -- The Dynamics of Political Budgeting and The Supreme Court in
American Politics.

Pine College

C Double Bond C, Chemistry (one module)

This organic chemistry simulation and drill is designed to develop
familiarity with possible double bond reactions and reagents.

The University

Colonial America, Political Science (one module)

This study of past populations, particularly in colonial America, was

approved for CAUSE funding but was completed without the need. for CAUSE

support. Further documentation is available through the Laboratory for
Political Research at the University.

Process Design and Evaluation, Chemistry (one module)

This computer simulation for chemical process design will allow the
student to study the effects of design variables such as pressure,
temperature and recycle rations on the overall process profitability.
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Voting Behavior in the U.S 1952-1976, Political Science (one module)

This is an update of a CONDUIT package by Dr. G. R. Boynton, Voting
Behavior in the U.S., 1952-1972, with the addition of the 1976 election
data. This package is available through CONDUIT.

The following modules are still being developed.

Poplar College

EXPERISM:MESS Model, Psychology (one module)

This model studies transitivity learning in children.

Locust College

Trigonometric Tutorial, Mathematics (one module)

This is to allow students to review trigonometry out of class.

Five Biology Simulations, Biology (five modules)

These simulations cover the following topics: energy flow in a lake
ecosystem; enzyme kinetics; chemical basis of heredity; population
genetics; and population growth and logistic equation.

Oak College

Cluster Analysis, Anthropology (seven modules)

This multi-disciplinary package is designed to explore the conceptual
problems of classification common to all sciences and to provide a
tool for analyzing course-related data.

Experimental Control in Verbal Learning, Psychology (three modules)

These will be experimental control and data analysis packages within
the general experimental paradigms of paired-associate learning, serial
learning and free recall.

Congressional Behavior, Political Science (one module)

This nearly completed instructional data package focuses on Congress,
political representation and campaign behavior.

Contemporary Learning Models, Psychology (two modules)

The topic of the first module is Sperling's model of visual short term
memory and of the second module is models of choice behavior, compatible
with Hernstein's matching law.
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Chestnut College

Additional Compounds for IDGAME, Chemistry (three modules)

Three new compounds are being added to the unknown file of the CONDUIT
Batch organic chemistry identification game, IDGAME.

Pine College

KEMATH, Chemistry (one module)

This is an out-of-class drill for science students to "brush up" on
logs/anti-logs, percentages, powers, roots and exponential notation.

RS, Chemistry (one module)

This is to improve, by better documentation, a chemistry program which
provides drill and practice on the assignment of R/S configuration from
a molecular structure.

Aspen College

Wave Dispersion Simulation, Physics (one module)

This is a simulation for physics of the time-dependent behavior of
several types of waveforms to demonstrate their propagation
characteristics.

Stellar Video Scan, Physics (one module)

This program is to provide an expandable data base for computations
and correlations.

The University

Variable Concept, Mathematics (one module)

This is a mathematics tutorial/drill program to introduce the concept
of a variable and then to develop techniques of variable manipulation.

The site visit team went to almost all of the contributing institu-

tions including one which is part of CCHEI but where no faculty member

has participated in the CAUSE project. Each faculty member interviewed

was asked to describe the content and purpose of his/her module, the pro-

cess by which it was developed, how s/he heard about the CAUSE project,

and other related CCHEI activities. The objective of these visits was to

learn about the modules from their authors; to find out about the
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involvement of CAUSE faculty members in the project, and to understand how

the institutions work together in the consortium arrangement.

May, 1979 - First Visit to CCHEI

CCHEI central office. We first visited the CCHEI CAUSE project in the

spring of 1979, when the project was approximately midway through its

second year. We met first with CAUSE staff in the central office of CCHEI

at the University. Then we visited Oak College and interviewed CAUSE

faculty members there.

We understood from the proposal that a large number of instructional

modules would be developed and programmed as the goal of this project.

The proposal described that students would do the programming, that faculty

members at any consortium institution could apply to participate in the

project, and that a system of peer review and evaluation forms already

existed and would be adapted for use on the project. From looking at the

proposal budget we learned that students would be paid for their work on

the project but faculty members would not. The proposal also described

some activities, workshops and a newsletter designed to spread information

about the project throughout CCHEI.

We met with the project director and assistant project director on our

first visit in order to find out more detail about how the project worked.

They told us that a faculty member had to initiate module development,

although they, CCHEI staff, played an active role in encouraging faculty

to do so. The faculty member had to pick a topic or topics which could

be taught effectively using the computer. These topics needed to be

"small" - not too complicated conceptually and not requiring too much
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time for the student to study it. A faculty member could choose a larger

top;c and break it into pieces or could choose to create programs for a

number of related topics. However, each program was to be short

and was designated as a "module" for CAUSE project purposes.

Once a faculty member had an idea for a module s/he had to fill out

an application to develop it as part of the CAUSE project. The completed

application was sent by the central CCHEI staff to two or three faculty

members at other colleges for their review. The reviewers were chosen

because they are the senior faculty members in their disciplines at their

institutions and also in the consortium. They are well-respected by their

colleagues. Their task in reviewing applications was to evaluate the

content, the instructional uses of the module, and whether or not the

module would be of use in their own classes. If a module application got

a favorable review but was not of interest to another faculty member then

CCHEI central staff denied the request for development. The reason for

this decision was that the CAUSE project is a consortium project and

modules created with its funds must be judged useful on a consortium-wide

basis and not just useful to one institution.

The project director and assistant project director also described

activities undertaken to publicize the CAUSE project. The consortium

newsletter first announced the availability of CAUSE project .ands for

module programming. Then the CCHEI central office staff visited every

college in the consortium during a short period of time at the beginning

of the project. Each college has a person who serves as consortium

coordinator. This person and any computing staff at each college were

notified of the CCHEI staff visit. Meetings were held on each campus
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and either CCHEI staff or the campus coordinator invited faculty members

to attend to learn about the CAUSE project. The project director and

assistant project director telephoned faculty members directly if they

knew of someone in particular who might be especially interested in the

project.

In some cases the CCHEI staff asked faculty members if they would be

interested in revising or adding to a module already in the CCHEI library.

It was not the intention of this CAUSE project to program only new

modules. Upgrading of existing modules to make them more useful con-

sortium-wide has also been considered an important objective.

At the time of our first visit the development of many modules had

been started. We got a list of faculty members, colleges, and module

topics from CCHEI. We asked if project implementation had gone as

tended. The project director and assistant project director said that

the project was going along as expected. They had received feedback from

several faculty members that module development required a great deal of

faculty time. The CCHEI staff felt that at times faculty participation

in module development was low because faculty members did not have

time allocated in their schedules to prepare modules. They believed

that provision of a student programmer certainly did motivate some

faculty members to become involved in instructional computing but that

lack of release time for the faculty themselves was a deterrent.

Oak College. During this visit to CCHEI we went to Oak College.

Oak is a small private residential college founded in 1846. It offers a

bachelor's degree in many fields, and a majority of its graduates go to

graduate school. It has a strong tradition and reputation for excellence
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in teaching. Oak College's student body is drawn from all Across the

country. The college takes pride in the fact that a high percentage of

its graduates have experience in computing. Many learn at least one

programming language. Oak College has its owh PDP 11/70 and retains a

hookup with CCHEI for batch process computing services.

We were able to interview six of the seven faculty members who were

developing CAUSE modules. The seventh faculty member had just begun the

process of applying for a module to be programmed so we chose not to

interview her.

First we met the head of academic computing. His responsibilities

include promoting instructional computing, encouraging the faculty to use

the computer facilities, and tracking down special equipment or software

needed by a faculty member. He also teaches statistics. He has

developed five modules for the CAUSE project.

We asked about his experience in developing modules. He said he had

difficulty predicting the amount of time necessary to program a module.

He didn't know how much work would or should match the $200 per module

fee paid by CCHEI to the student programmer. However, he did not think

that students should have been paid on an hourly basis because of

differences in individuals' programoing skills. He noted that he

believes that the opportunity to program a module can have educational

value for most students. He told us that in addition to designing the

modules and monitoring the student who programmed them that he had to

spend about 100 hours making the modules match CCHEI and the University's

specification. He explained that his modules were programmed on the

Oak College PDP 11/70 and then had to be adapted in order to be trans-

portable to the University's system which is CCHEI's computing facility.
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He told us that he has worked to publicize computing on campus and

to promote the CAUSE project because there is money available for faculty

to get programming done. He believes that the modules can improve the

educational value of the courses in which they are used; a good reason,

in his view, for being enthusiastic about the CAUSE project. He did tell

us that he thought his student programmers had to wait too long to get

paid.

When we asked him to estimate the impact of the CAUSE project on

instruction, he said that was difficult to do because academic computing

had grown so rapidly both at Oak College and around the consortium. The

rapidly decreasing hardware costs make it difficult for him to separate

the effects of CAUSE from the general effects of an increase of instruc-

tional computing.

Next we met a faculty member in psychology who had been working on

development of three modules on verbal learning. His objective for use

of the modules is to enable students to do on-line experimentation in

paired associate learning, serial learning, and free recall learning.

His course has been set up so that students actually conduct the experi-

ment on line, and when they do so they use a great deal of computer time

and tie up the Oak College system for a long time. The new modules are

designed to help alleviate these. problems.

The psychology faculty member told us that he had difficulties

getting the modules completed because of lack of qualified student

programmers. Eventually he found a student who did complete the program-

ming. Now it is his responsibility to complete the documentation but he

has not had the time to do so. He hoped to finish the modules during the
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summer but noted that he will not be paid by CAUSE for the time

he had to put in.

We interviewed another faculty member in psychology who has developed

modules for the CAUSE project. Her three modules are intended to create

simulations of models or experiments studied in her course on learning.

The equipment to conduct the actual experiments is not available in the

lab at Oak. The students are required to conduct laboratory experiments

but expansion of the laboratory portion of her course is prohibited by

lack of time and money.

She applied to develop three modules which will deal with a contem-

porary model of learning-and-one has. already been completed; -She chose

to develop computer modules based on her experience teaching the learning

model from the textbook which she found was too difficult for students to

read and to understand. The computer simulation of the learning model

forces students to change experimental parameters and to manipulate the

model under a number of different conditions.

The student programmer for the module joined in our discussion

of the actual programming of the completed module. The psychology

faculty member said that she did not know much about programming and had

assumed that the student understood more than he did about the content of

the module. The complexity of the learning model and the difficulty in

designing an instructional module around it were greater than she had

expected. In the end, she was. responsible for designing the content of

the module and then for working with the student programmer for many hours

to program it.

The student programmer told us that he began by studying the pro-
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gramming guidelines from CCHEI and discovered that the simple form of

BASIC required by the guidelines was difficult to work with. He did the

programming on the Oak College computer and found that the basic BASIC

took a long time to turn around on the Oak system. He stopped using the

CCHEI guidelines for BASIC and used BASIC Plus, the language of the Oak

system. He had to reprogram the module to make it transportable to the

University system for CCHEI. The faculty member told us she felt that

the student had actually written two modules but only received pay for

doing one. They said that neither of them realized at the beginning how

complicated it would be to make the module available for both computing

facilities.

The faculty member aid thgt she had had this idea for creating a

simulation of the learning model, butt she would not have undertaken it if

the CAUSE money for :rogramming help had not been available. She said she

thought perhaps eventually she would have gotten around to creating the

simulation but that the CAUSE money was a definite impetus for her under-

taking the creation of the module at the time 4hat she did.

She said she thought it was not unreasonable to require that a version

of the module be available to CCHEI since the CAUSE project provided the

money for programming, but she felt that CCHEI should cover programming

of two versions of the module, one for CCHEI and one for Oak.

The psychology faculty member noted that her module is the first in

the psychology library of CCHEI, that it was reviewed by.other faculty

members in the consortium, and that several of them were interested in it.

She has sent a tone of the module directly to another college which also

has a ?DP 11/70. It seemed to us that her module is being used and has
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been recognized as being useful by other faculty-members in psychology.

Next we spoke with a faculty member in anthropology. He told us

that he heard about the CAUSE project from some flyers or announcements

from CCHEI and attended a meeting where the assistant project director

explained the CAUSE project. It was his understanding that the CAUSE funds

were available for any instructional computing purposes and that the

programs created with CAUSE funds were to he usable throughout the con-

sortium.

The anthropologist said that he had a complex topic, cluster analysis,

that he wanted to teach utilizing instructional computing. When he learned

that programming was paid for in $200 allotments to be equal to one module,

he divided his topic into modules for the purposes of funding and program-

ming. He said he had difficulty estimating the amount of programming

involved and that he underestimated it.

He told us that his motivation for creation of the modules was that

cluster analysis is not available to a wide variety of users. Publications

on cluster analysis are theoretical and written at the advanced research

or graduate student level. He said he wanted to use cluster analysis with

his undergraduate students so he tried to create user-oriented computing

materials. He decided that the instructional modules would have to be

interactive for students to be able to learn cluster nalysis. He checked

out other statistical computer packages and found that most of them did

not include cluster analysis or, if they did, that the documentation was

so poor that the programs were very difficult to use.

The anthropologist sent his application in to be evaluated and said

it came back very quickly. His application was reviewed by a sociologist
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and two biologists and received favorable comments. He said that he

thought it a good idea to require modules be usable either at Oak College

or the University. He had already sent an earlier version of his modules

to another consortium.

The faculty member realized after the programming had begun that the

programs he wanted were too fancy. His goal had been to create very

flexible programs. He said the programmer who worked on his modules had

done an excellent job and had done more work than that for which she was

paid. Although she has transferred from Oak College to the University to

major in computer science, she has continued to work on the modules with

a tie-in from the University to the Oak system. The anthropology faculty

member said that he felt that probably the scope of his project is too

large to handle in a limited period of time. He said if he had had the

average student programmer his projects would have been way behind

schedule. The student has been able to renegotiate part of her program-

ming contract with CCHEI in order to get more money than was originally

arranged.

The faculty member told us that there simply isn't any money

available at Oak to support programming for instructional computing, and

that the CAUSE money enabled him to undertake the development of these

modules. He also said that he 'relieved it was a real advantage to the

consortium that if one faculty member was interested in a particular

subject that that person would get it going, and then others cL.Ild use

it later. The anthropology faculty member was not familiar with other

CCHEI modules. He mentioned other CAUSE modules developed at Oak. He

said he could kcal:, up with this if he received the CCHEI newsletter, but

that somehow he hadn't received the newsletter because he didn't
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manage to get his name on the subscription list.

One thing that the faculty member felt was important to describe to

us was the involvement he had had with other faculty at Oak since the

creation of the cluster analysis modules. He pointed out that four depart-

ments - sociology, psychology, biology and anthropology are using the

modules. He also said that it started the faculty of those departments

talkina about the problems of instruction and the problems of using the

computer for instructional purposes. However, he does not believe that

his work on instructional computing will contribute to his promotion or

tenure.

A faculty member in political science is teaching an entry level

course in which students study the elections and the election process.

In order to give students exposure to current election data, he used

CAUSE money to have student programmers simplify sets of the data from

the 1976 elections. He told us that making modules transportable to CCHEI

added to the work of students and added to his own work because of

increased need for extensive documentation. However, he has initiated

development of a second module.

The political science faculty member expressed some dissatisfaction

with the way in which the process of developing modules works. The

student who worked on his first module had not completed

the module. He said he believes he has no control over when the module

is completed because the programming contract is actually between CCHEI

and the student. Also the CAUSE module evaluation takes too much time

to test the modules and get them up on the University system. The

faculty member told us that the CAUSE project used a lot of his time

and in order for him to do a really good job on the modules he should
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have been released from some other obligations. He said if CAUSE money

had paid for release time he would either have finished the modules

earlier or not undertaken to develop them at all. He said perhaps he

underestimated the time the project would take because he thought of it

as a "back pocket" project.

A faculty member in mathematics whom we interviewed has four modules

completed or under development. He said that he had just gotten a LOCI

grant from NSF to develop more modules similar to the ones that he began

to develop under CAUSE funding. He got started with the idea of developing

instructional modules for pre-calculus when he went" to visit the PLATO

project. After that, he developed a small module called EQUATE which

allows students to practice and review their algebra equations. He

described it as flexible and adaptable to students' abilities. He has

conducted a study with EQUATE in which the module was tested on pre-

calculus students with one group of students receiving algebra practice

while another group received no opportunity to practice. Students who

used the EQUATE module did better in pre-calculus on the final exam than

those who did not. All this work was done by the mathematics faculty

member on his own with no financial support from the CAUSE project.

He then applied to CCHEI to develop additional modules for pre-

calculus. He found out about the CAUSE project from the Academic Com-
,.

puting Coordination Center and applied for funds to revise the EQUATE

program and to rewrite it for the University system. He also applied for

three new modules for pre-calculus students to practice equations and

graphic representation of equations.

He has hired a student for the entire summer to do the programming

on these three modules. One of the three modules is funded as if it is
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two modules so the student programmer will receive $400 for it. The

faculty member expressed some concern over the amount of time it takes to

get a student paid. Work handed in at the end of the summer to CCHEI has

to be evaluated and tested on the University computing system. He felt,

if a student is to work during the summer, the student really should be

paid at intervals throughout that period.

The faculty member talked to us about what he considers to be a very

important issue in instructional computing - -the establishment of standards

for high quality work and the establishment of rules and programming

guidelines for transportability. He believes this is the only way

instructional computing can be promoted and furthered in the future.

Results of the First Visit

After we visited Oak College we had an opportunity to go back to

the CCHEI central office and speak further with the project director and

assistant project director. We asked questions and discussed our

' impressions of the project. We were very aware that our impressions

were based on information gathered only az one member institution and

were concerned that we had gotten a view of the project only from the

perspective of Oak faculty.

Several issues related to project implementation and impact seemed

to us to be worth pursuing further to see how important they might be.

The first issue is one of computing facilities in the consortium. We

had assumed, albeit naively, that the member ii;stitutions relied

exclusively on the CCHEI for any access to computing facilities. We had
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not thought about the fact that computer technology has been subject to

dramatic changes in size, cost, and availability of hardware. Before

arriving at CCHEI we had not considered the possibility that member

institutions would be so likely to have minicomputers and microprocessors.

We thought they would still be heavily involved in time-sharing computer

facilities (of the University).

The fact that Oak uses its minicomputer for a majority of its

academic computing needs has influenced the CAUSE project. It has meant that

the programming could be accomplished far more conveniently on the Oak

system than it could using the CCHEI hookup to the university. Oak

only has one interactive terminal with the University system. If batch

access with the University is needed, the terminal is inoperable. Use of

the University system is also expensive for Oak since the college must pay for

telephone fees for the hookup time. The result of Oak's having its own

computing facilities is that CAUSE-funded modules end up being programmed

on the Oak computer and reprogrammed for CCHEI. Need for a two-stage

process received a great deal of comment from the Oak faculty members

participating in CAUSE, even though they all support the idea that their

modules should be available consortium-wide.

The second issue we thought we observed from our interviews at Oak

was the one of faculty involvement in the project. Everyone we inter-

viewed commented on the amount of time required to program a module.

For them, module development conflicted with many other responsibilities

which they also have. All the faculty members are very interested in

computing and are motivated to create better learning opportunities for

their students. However, apparently at Oak there is no recognition of
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improving a course as a professional activity to be considered toward

promotion and tenure. So developing a CAUSE module competes with many

other responsibilities and is not recognized as an important activity.

We also heard a variety of different comments on use of student

programmers, recruiting them, directing them and getting them paid. It

seemed to us that there were not any clear trends in the comments.

Rather, it seemed that successful completion cf a module was dependent on

the programming skills of the student and the development and management

skills of the faculty member. Both people need to be persistent.

We established questions for one next visit to CCHEI to focus on

gathering more information on development of modules, interaction with

CCHEI central office, and communication around the consortium about the

CAUSE modules. We also decided to investigate further the issues of

transportability of modules and release time for faculty members. We

were concerned that these might only be issues at Oak College, although

based on our discussions with the project director and assistant project

director, we thought not.

December, 1979 - Second Visit

Ash College. The next visit was in December, 1979 to Ash College,

a private Catholic college with 1700 students in the liberal arts, busi-

ness, and sciences. It was founded in 1839. (Ash College has recently

received a separate $250,000 CAUSE grant related to the educational use

of computers.) The college is one of the original members of MEI and

is still tied in by phone. Ash has a line printer, a card reader,

interactive terminals, and a Prime computer of its own.
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We first met with a faculty member in physics and astronomy. He pro-

posed to CCHEI to convert the existing batch programs used in physics labs

to interactive mode. Instead of the students having to key punch and

submit a card deck and wait for printed output, the student can specify

his program and parameters on a typewriter-like terminal and view the

output nearly immediately on a video display. The physics professor's

programs were designed primarily for use in beginning physics lab. They

included two projectile programs, one each on refractive index, least

squares and vectors. The vector program was written especially for the

CAUSE project, while the others were already in existence in batch mode.

The student who did the programming was at the time taking a FORTRAN

course. The student met with the physics faculty member once a week until

the module was completed. No particular problems were encountered by

either the student or the faculty member.

The second faculty member we visited at Ash was a chemistry faculty

member. He has used the CCHEI tie-in for extensive chemistry calculations

for some time, and has reviewed 20 chemistry programs in the CCHEI library.

Six of these are now available on the Prime at Ash College. One of these

programs provides drill in solving equilibrium problems in chemistry. The

chemistry professor decided that this program was unsatisfactory--

primarily because the program jumped from problem to answer without showing

the student the steps involved in obtaining the correct answer. His

proposal for CAUSE funds was to have one of his chemistry students add

the steps of solving the problems to the program.

We asked the faculty member about his use of the computer for

instructional purposes. He said he cannot require the use of the computer

in his classes due to equipment limitations. He provides instructions to
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students in the use of the computer and estimates that about ten percent

of his students make use of facilities and available programs on their own.

For him, computer packages provide opportunities for individualized drill

to his students and he is enthusiastic about using CAUSE funds to improve

existing drill programs. If student programming funds had been unavail-

able he would have waited until he had a lighter teaching load in order to

do the programming himself. He commented that the project has taken much

more of his time than he expected.

We also visited a faculty member in biology at Ash College. We

asked to interview him because, although he has not developed modules, he

has served as a CCHEI reviewer of proposals for module ddvelopment. He

has, in the past, written programs which are available through CCHEI. We

asked him why he has not participated in module development using CAUSE

funds for a programmer. He described his own participation as minimal

because he has not had the right student, one interested both in biology

and programming, and he has had no time available. He pointed out that

even if there had been money for faculty release time he still wouldn't

have been able to shift his teaching loads except in summer.

One of the strong points of the CAUSE grant, according to the biolo-

gist, is its focus on small programming projects--an approach analogous

to the Freman Press off-print series which provides a single experiment

or lesson from which a teacher can draw and add to his own course.

CONDUIT, for example, he said sponsors only programs which provide the

equivalent of a whole course's worth of instruction, but faculty members

prefer to structure their own courses.

Mimosa Collue. We left Ash College to seek out the CCHEI coordina-

tor at Mimosa College, a few blocks away. Mimosa was founded in 1843 and
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was for many years a women's college. The college is now co-educational

with strong programs in music, art, and computer science. The purpose for

our visit to Mimosa was similar to that for our visit to the biologist at

Ash: we wanted to know why the faculty and staff at the college have chosen

not to participate in the CAUSE project. The coordinator received us most

cordially and seemed interested in giving us both an overview of Mimosa

College's activities in educational computing and her opinions on why

there has been no interest in the CAUSE project.

The two topics are not unrelated, she believes, because "interactivity

is the essence of educational computing." Based on that notion, she has

done considerable investigation into the most economical possible solutions

to the problem of providing large amounts of computing time to many students.

She has chosen stand-alone microprocessors as the solution and has aimed

at creating mini-micro computer labs for all educational computing purposes.

Mimosa has already acquired a micro-lab which is used extensively for ear

training in music. The college has also been given an IBM 360-40 machine

which handles most of administrative computing. The math and chemistry

departments have mini computers and make some use of CONDUIT packages on

these.

As a result of all these activities, the hookup to CCHEI for inter-

active computing was not used and has been removed. The coordinator

would like to re-establish communication using the micro processors as

the basis. There is, apparently, a system available for occasional

micro hookup to CCHEI which would be less expensive than the permanent

telephone tie-in to the University system.

The second topic discussed in our interview with the coordinator

partially explains the first. That is, educational computing capability
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at Mimosa has been oriented to on-site machines so that development of

transportable modules for CAUSE is not of interest to the faculty. Parti-

cipation has also been affected by the unavailability of student program-

mers. According to the coordinator, students can get programming jobs

with a local company that pays very well.

Chestnut College. Our first interview the next morning was with a

chemistry professor and his student programmer at Chestnut College.

Chestnut -- whose motto is "Goodness, Truth, Beauty" -- has fewer than

1,000 students, mostly women, mostly commuters. It offers a variety of

majors; education and nursing are considered the strongest areas. Chest-

nut College obtains all its computing services, both academic and adminis-

trative, from CCHEI via hookup to the University.

The faculty member's project is to supplement an existing program

IDGAME - which simulates an organic chemistry laboratory. The program is

a batch program in which a student with a budget limit selects various

tests until she can identify a mystery compound. Ideally, according to

the chemistry professsor, the program would have 200 compounds requiring

tests ranging from simple to very difficult to solve. At the present,

the program only has 20 compounds and the difficulty range of these is

not wide. Many are too simple; a few are too difficult for the students

to solve. The value in the program is that it permits students practice

with results from tests requiring very expensive equipment which is

unavailable at most small colleges. The student programmer has done

library research to find several compounds to add to the 20 that exist.

The faculty member told us the CAUSE project met a local need. The

student had decided to develop the module anyway; the CAUSE funds provided
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her a welcome incentive. The chemist is also very positive about the

value of the CAUSE grant. He noted that he had spent considerable time

himself doing research for the module, but had no objections to that. He

did not see any aspect of the structure of the CAUSE project procedures as

a drawback to his participation.

Aspen College. Our next two interviews were at Aspen College, a few

blocks away from Chestnut College. Aspen College was founded in 1882, and

has about 1,600 students, 1,000 of whom commute. Forty percent of their

students are in business; 20 percent in the sciences--most in biology or

computer science. The school has lacked a stable computer configuration

and regular access to a computing facility for faculty and students. At

the time of our visit, the college had one interactive terminal hooked to

CCHEI and intends to buy eight more. CCHEI library programs are being

used. The science department has built a microprocessor for use only in

physics and engineering classes. A physics faculty member and an

engineering faculty member are responsible for the microprocessor, and

these are the faculty members with whom we met.

The physics professor is also director of academic computing at

Aspen. He learned of the CAUSE grant through the CCHEI newsletter. He

and his student created a program which simulates the fortation Gf an

image by a simple positive lens and gives graphics output on either a

hard-copy terminal or a CRT. The module is complete and now in use. He

is working on another program to simulate wave action.

The engineering professor serves as the computer operations coor-

dinator in the science department, and has had a rather different

experience. He has proposed an ambitious project to graphically simulate

certain constellations and their motions. The project has been
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tremendously demanding of his own time; and his experience with student

programmers has been very discoaging. The students have not been reliable

and the module is unfinished.

Polar r,ollege. Our final visit of the day was Poplar College.

Foplar is Lutheran-affiliated, was founded in 1860, and has approximately

2200 students. The college has a PDP 11/70 computer. One module has beeh

developed by a psychology faculty-member who has since left the college.

Our visit on December 4 was with a sociology faculty member who is the

academic computer coordinator at the college.

Although not the designated CCHEI campus coordinator, the sociology

professor stays in close touch with CCHEI staff. He gets the CCHEI news-

letter and gave us the most up-to-date listing of modules being developed

on the CAUSE grant. He has visited most of the colleges in the consortium

and was formerly employed at Oak College as computer coordinator. As

these activities suggest, he believes in the value of instructional com-

puting and actively promotes it in all departments at Poplar College. He

told us that the college determined never to serer ties with CCHEI

be:ause the special languages and expertise available from CCHEI are

valuable even as Poplar's own capabilities and facilities increase.

We asked the reason for the absence of other projects on a campus

where computer use is being fostered so aggressively. The sociology

prcfessor cited several drawbacks of the CAUSE project, as well as

certain characteristic' of the college which worked against their parti-

cipation. Contending with transportability is a drawback. Getting a

student to write a program twice or to write in basic BASIC are

problems. A second drawback is demand on faculty time, and Poplar is on

a quarter system which, the sociologist believes, cuts faculty time into
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too many little segments. He believes that faculty supervision is

extremely important to successful projects, and therefore faculty members

need to commit a significant portion of time to module development.

According to the faculty member, other factors influencing CAUSE

participation at Poplar include the existence of college funds to support

instructional programming. Recently, the Lutheran church provided

nine faculty memb;:r with $900 each to write programs and adapt courses

to include computer use. The CAUSE fundi are not in demand even though

many students have programming skills, and most students have at least

been exposed to computers.

Beech College. The next day we visited Beech College, Founded in

1859 by the Franciscan Order. Beech has about 1,650 students divided

evenly between men and women. We interviewed three faculty members here,

two who were working on projects and one whose project had been rejected.

A professor of chemistry at Beech became involved in the CAUSE pro-

ject even though, at the time, he knew nothing about computers. The

assistant CAUSE project director asked if he would find a student pro-

grammer to switch the IDGAME program from batch to interactive and to

write it in BASIC. He found a student programmer and monitored the

project. He has used IDGAME in his organic analysis course and still

uses it but in the batch mode. He has proposed and had approved a

second module--to expi,c :;DGAME to include more chemical compounds. He

and another studvt programmer have nearly finished the research to add

five compounds. These compounds are intermediate in difficulty to

identify and new in compound type. He has spent considerable time him-

self on the project. He believes the project is a valuable one and
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notes that it certainly has helped a needy student.

Over lunch in the Friary, we interviewed a student programmer and a

faculty member in sociology. The faculty member applied to use CAUSE

funds to create a limited data base from the General Social Survey. He

told us such a base is more suitable for undergraduates. The complete

General Social Survey data base is complicated and cumbersome to use, even

on the computer. A limited ...,umber of variables has been selected for a

five-year period. In the case of this module the student did not

actually write a program, but rather used an existing program (SPSS) to

reduce the size of a data base and make it accessible for classroom use.

Educational documentation for this project--definition of variables--was

nearly complete at the time of our visit.

We asked both faculty members if they had any suggestions for

improving the CAUSE project. The sociologist thought that if student

involvement could be associated with granting credit in a specific course

as a project or independent study perhaps there would be more motivation

for faculty to become involved. The chemist told us that he thinks

faculty generally need more encouragement to use the computer. He

suggested a summer institute for faculty to study educational computing

applications in their own discipline.

Our final interview of the trip was with a professor of mathematics

and computer science. He has a number of students who would like to

develop modules and, in fact, he has proposed and carried out one -- a

program to teach PL/C to beginners. This program, done entirely by the

student, received negative evaluations and has not been included in the

CCHEI library. The faculty member also proposed a similar project to
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write modules to teach COBOL to beginners, but this application was

rejected. He is not sure about the evaluators' objections to the student's

work, but feels it may be related to the fact that the reviewers' back-

grounds were mainly in computer science. Such specialists, he felt, might

not appreciate the very simple approach necessary to teach naive students

a programming language. He also observed that there is very little

incentive for faculty participation in the grant.

Results of the Second Visit

At the end of our second visit we analyzed our findings from the

visit and then compared them to the first visit. Need for the modules to

be transportable was still an issue of concern to faculty members

involved in or considering involvement in module development. The fact

that almost all the colleges we visited had academic computing facilities

on campus meant that most modules had been programmed to run on a local

system. Hdwever, frustration over having to program a module twice -

once for the college and once for CCHEI - was less pronounced at most of

the colleges than at Oak.

The issue of amount of faculty time consumed by module development

was just as important, and perhaps more so, at many colleges other

than Oak. It is possible that, because instructional computing is a

commonplace activity at Oak, faculty there are more willing to spend

time on it for their courses. Oak has seven faculty members developing

modules while no college on our second visit had more than three

involved. It is ironic that at Oak, where developing and programming

instructional computing for use in courses are frequent activities, such

activity is not counted in promotion and tenure decisions. At the other
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colleges we visited faculty rewp."ds are more to be for teaching

than research and publications. Yet these colleges have fewer faculty

members involved in developing instructional computing which is a

teaching-oriented activity.

Another issue appeared during our second visit which was not important

at Oak College, and that is consortium communications. Computing is a

wide-spread and high-interest activity at Oak College. The college is

also located close to the CCHEI central office. The Oak faculty is well aware

of the CAUSE project and other CCHEI activities and resources. At the

next six colleges we visited, the faculty members we met were informed

of CCHEI activities in varying degrees. Some were very up-to-date.

Others were less well informed. Some claimed not to get the CCHEI news-

letter. Others said they did but were not sure that they still received

it. Only one faculty member seemed clear about the fact that the news-

letter.changed from being published three times a year to twice a year.

A few faculty members were not sure if there were CCHEI guidelines for

developing, programming and documenting modules. Two faculty members

expressed considerable frustration over the module development but neither

of them had initiated direct contact with CCHEI staff to see if they

could help solve some of the faculty members' problems.

A fourth issue we considered is need for the CAUSE project. On the

campus where modules are being develored no other resources are available

to faculty for programming. At Mimosa and Poplar,involvement in CAUSE is

very low level but local resources to support faculty in programming are

more readily available. Many faculty members volunteered that they would

not have been able to create their modules if CAUSE funds had not paid

26.5
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for student programmers. In a few cases the attraction of being able to

hire a student programmer was enough to get a faculty member involved.

In a few other cases it was not enough.

April 1980 - Third Visit to CCHEI.

Pine College. The first stop on our next trip was at Pine College.

Pine was founded in 1860 and is affiliated with the Methodist church. The

student body is coeducational and numbers approximately 850. The strong

academic programs are music, education, and business. Most students taking

science are pre-health majors. Pine has its own computer, an HP2000, and

maintains a tie-in to CCHEI for administrative computing. Purchase of a

new computer for Pine is being seriously considered.

We met with a faculty member in chemistry who has been heavily

involved in instructional computing in chemistry for years. He has

written or adapted over 45 programs for use in his courses. He applied

for money for students to prepare documentation for four modules that

he had already created. However, since he wasn't sure if CAUSE funds

could be used in this he didn't apply until after the CAUSE project was

well underway. One module was not funded because the reviewers judged it

to not be of interest to other faculty in the consortium. Two were com-

plete at the time of our visit; one of those was in the review and

evaluation phase. The last module is still being worked on.

To get the modules completed the faculty member met with his pro-

grammers and told them about programming guidelines and worked out a plan

for programming with them. (Each module actually includes more than one

program.) Then he'told them what he expected from them in terms of

documentation. They worked by themselves. Once they had a first draft
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finished, the chemistry professor critiqued it. Since these students

were creat'ng documentation they were primarily involved in writing, not

programming. One student, a chemistry major, arranged with the chemistry

professor to prepare the documentation as a project for his developmental

writing course.

The faculty member uses the modules in his introductory and organic

chemistry courses. One module, Kemath, is a review of math skills used

frequently in chemistry. The other modules C Double Bond C and RS, are

used in organic chemistry as drill and practice for understanding bonding

and molecular structure. All of these modules are used as supplementary

instruction in his courses. HOwever, students are not required to use

them; all students are introduced to the computer and taught to sign on.

When a topic in class is covered by a computer program, the professor

reminds students about the availability of computer programs for drill

purposes.

The chemistry faculty member is the only faculty member at Pine

involved in the CAUSE project. He attributed that to the lack of faculty

compensation or release time provided by CAUSE funds. He notes that

programming computer materials is time-consuming but there are other

faculty at Pine heavily involved in computing. The distance between

Pine and CCHEI, according to him, does not promote good communication

about the project.

Locust College. Next we visited Locust College which has about 1800

students, many of them in international studies. The college is

supported by the Dutch Reformed Church and was begun in 1853. Locust

College acquireda POP 11/70 three or foUr years ago and it now has about

2C7



244

30 terminals. They have dropped their tie-in to the University system.

We were scheduled to meet two faculty members at Locust who have

CAUSE moc'ule development projects. A faculty member in math was unable to

meet with us, but we did have an opportunity to meet with a faculty member

in biology. The biologist had applications approved for revision and

documentation of five modules in biology. He was not able to find students

interested in and skilled enough to do the work. He described the problem

as one of a lack of "computer jocks" at the college.

He was able to get two students to start work on the modules but

neither had time to complete the work. He said that unless a student is

able to take an independent study that his/her schedule is too busy to

take on extra work. He did work closely with the student programmers,

laying out the work, describing the guidelines, and specifying what needed

to be done. The modules were not completed due to time constraints.

The biology professor told us that the modules never will be com-

pleted because he has found programs available from CONDUIT to replace

all the modules he was developing except for one on the chemistry of

genetics. If he has the time during the summer he will complete that

module himself.

The University. Our last stop on our last trip was the University.

There we met with a faculty member in math. She explained her teaching

interests and responsibilities to us. She is very interested in helping

students to get a good foundation in the basic concepts in math. To

that end she has gotten the math department to create a tutoring center

in math. Remedial instruction is available on-line and from tutors in

small groups or one-to-one. Prior to starting the tutoring center she was
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responsible for running the computer lab where we found her and her

student programmer working on a CAUSE module.

She told us that her interest in-teaching basic.math concepts and in

computing explain the topic of her CAUSE module -- introducing the concept

of a variable. The module asks the student to identify and manipulate the

content of boxes shown on the CRT. These exercises introduce and illus-

trate in a concrete manner what a variable is.

The student programmer and the math faculty member have been working

together on the module off and on over the period of a year. Both have

very busy schedules and have had some difficulty squeezing in one more

activity - the CAUSE module. She said that without the CAUSE funds to

hire a programmer she could net have prepared her module. She said that

she was much too busy to undertake the programming of such a module her-

self. Although there are many computer resources--in terms of hardware,

software, and expertise--at the University, funds do not exist for a

faculty member to hire someone to program instructional materials for a

course. She said CAUSE permitted her to create the module she wanted.

In addition to the mathematician's module, three other modules have

been completed by University faculty members. Two have been completed

in political science for the Laboratory for Political Research. The

third one was completed by a chemistry faculty member. We did not take

the opportunity to interview these faculty members.

The math professor at the University was the last faculty member

participating in the CAUSE project that we had an opportunity to inter-

view personally. Several other faculty members have sincezinitiated

projects. A few of these people have been interviewed by the cost
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analyst.

Return to CCHEI central office. During our visits to CCHEI we inter-

viewed CCHEI staff twice: once before we visited any member institutions

and again after all our visits were completed. The focus of our first

interview was to understand how the project was actually implemented, to

find out which faculty members were involved in the project, and to

gather information from the CAUSE project director and assistant project

director about their views of the strengths and weaknesses of the CAUSE

project. The second visit focused on an update of project activities, a

discussion of changes in the project, and an assessment from the project

director of project impact within and outside CCHEI.

Several interesting issues emerged from our discussions with the

project staff members. These are themes which seem to run through many

of the activities and outcomes on this CAUSE project. The first is the

problem of defining the scope of work in one module. Application for

CAUSE funds to pay programmers is based on breaking the instruction into

modules. The rationale for payment by module is to prevent overpaying

a student programmer who is learning as s/he goes. In other words, all

programmers will be reimbursed for a completed module at the same rate

no matter how fast or slow they are in doing the programming. Several

unintended outcomes of this approach have taken place. First, faculty

members and CCHEI staff have had difficulty anticipating how much content

should be covered in one module. Many of the modules which have already

been completed contain more than one computer program which equals more

than one "unit of teaching". A few faculty members accw-ately estimated

the amount to be covered by a module. At least one faculty member
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recognized part way through the development process that the module

involved creating more than one program and arranged for extra payments

for the student. In interviews a number of faculty members commented on

the fact that too much programming went into one module. However, these

faculty members did not follow up their observations with any attempt to

break their modules into more modules once they were under developmnt.

The fact that most of the modules programmed with CAUSE funds contain

more than one program has caused another unintended outcome on this pro-

ject. The original proposal called for 120 modules to be completed. To

date, in the final year of the project, approximately 60 modules have been

created. In comparing numbers only, one might conclude that the project

did not do what it premised. Comments from the project director and most

of the faculty members make it apparent that the goal has been met in the

following sense: If the completed modules were examined and broken into

wodules of equal content coverage in terms of number of exercises or

concepts, then more than 120 modules are already finished.

Another theme of this CAUSE project is the rapidly changing computer

technology. Of the ten CCHEI institutions which have developed modules

for the CAUSE project, seven of these have small computers on campus that

fulfill almost all the academic computing needs of that institution.

These colleges rely very little on their CCHEI linkups for academic com-

puting but may do their administrative data processing on the University

system. The other three colleges rely more heavily on the CCHEI hookup

but have at least one or two microprocessors on campus.

Between the time the CAUSE proposal was written and now, hardware

resources have been upgraded or changed on many of these campuses. The
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original budget for the CAUSE project contains $48,000 for computer time.

A large percentage of that money has not been used because where and how

the CCHEI colleges do their academic computing has shifted. The advances

in computer technology have made a wider range of hardware available to

the colleges in a short period of time. These changes in academic com-

puting resources may have been the source of some of the transportability

problems described by so many faculty members. At the time the proposal was

written modules might have been developed by faculty members at consortium

institutions on the University computer via CCHEI hookup.

A third theme of this CAUSE project may be related to the first theme

of estimating module size and that is that this project is a con-

sortium project. A very small percentage of CAUSE projects operate across

a set of colleges and universities. The kind of project seen in CCHEI has

special situations with which to deal. The faculty members and project

staff are separated by time and space which greatly increases diffi-

culties in notifying faculty members about project activities and in

monitoring their progress on their tasks. In addition; the institutions

differ in mission and goals, in the type of students served, in academic

requirements, in policies affecting faculty, and in academic year

calendars. For example, if all the CAUSE CCHEI faculty members were

part of one college on one campus the problem of delineating the scope

of a module might have beet, solved over time through meutings and in

personal conversations. However, these opportunities for formal and

informal interactions just cannot be replicated in a consortium. The

faculty members who have participated in the CAUSE project vary in terms

of how well informed they are about the CAUSE project and other CCHEI

activities. The central office staff workc., very hard to keep everyone
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up to date and to keep track of all the work being done on the project.

In addition, the CAUSE project director is responsible for communications

with other CAUSE project directors and interested others at national

meetings and via correspondence which consumes a sizeable percentage

of project time.

The fourth issue we observed on this project is faculty

involvement. In order for the project to be successful in creating new

computer modules and in improving instruction, faculty members have to

participate: The modules are intended to be used in undergraduate science

courses. The instructors of those courses must recognize a need to upgrade

instruction and decide to apply for CAUSE funds. It is then their

responsibility to design the module and to monitor the student programmer.

Almost all the faculty members we interviewed commented on how much time

module development required. Most of them chose to participate in the

project because they wanted to take advantage of having a student pro-

grammer to help them. All the faculty members are very interested in

instructional computing. Despite their motivation to participate in the

project, the faculty members still found themselves overburdened by he

development task. The several faculty members we interviewed who are

participating in the project cited lack of time or over-committed

schedules. A number of people suggested that the CAUSE project should

have been designed so faculty members could be paid for their time in the

summer or given release time.

During the second year of the project, the project director sought

to remedy this problem. She applied for and received permission from the

CAUSE program to change the budget. About the time of our last visit
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she announced availability of summer funding to pay faculty members to

develop modules. She told us that a few faculty members who had already

finished modules inquired about being paid retroactively. We did not have

an opportunity to observe the effects of this change in the project but

assume that it will have an important impact.

Where Will CCHEI Go After CAUSE?

The CCHEI has been in existence for some time. The software library

has been expanded considerably with CAUSE funds. Faculty members at

consortium institutions have made limited use of the CAUSE modules. Use

is likely to increase as they become familiar with the content of the

modules. Requests for access to CAUSE modules have also come from faculty

members outside CCHEI, from other nearby institutions, and from across the

country. CCHEI is an established part of the computing center as a user

service of the University. Continuation of its staff and services are

assured by the University. What will not be available and what has been

provided uniquely by CAUSE is funds for designing and programming small

packages of new instructional computer materials. Faculty members will

have to rely on their own institutions for support. Of course; now that

the CCHEI library has increased they may find some modules which fit

their needs without having to develop them from scratch.
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Project Costs

This section of the report presents an analysis of the various

resources committed to this CAUSE project. The overal: di:-'xibution of

the project's financial resources by project activity is presented first.

This is followed by a detailed examination of the resource requirements

of a sample of individual software development efforts. A concluding

section discusses some of the issues raised here fo- CAUSE funding of

similar projects in the future.

Procedure

The cost analyst, Richard Lent, visited the CAUSE project director

at CCHEI central offices during the spring of the project's third year of

funding. While this visit occurred near the end of the project, many

activities remained to be completed and only an interim picture of project

costs was obtained.

Before visiting CCHEI, the cost analyst discussed this project with

one member of the case study team and read a draft version of the case

study report. Fm this information it was concluded that the major

focus of the cost analysis .Thould be the resources consumed by individual

faculty in conducting software development projects. Given the geo-

graphically dispersed nature of the consortium colleges, It was decided

to interview a sample of faculty by telephone rather than in person. The

project director suggested nine development projects as the subjects for

this cost analysis. All except the two most recent projects were chosen partly

on the basis that the case study team had already met with the faculty
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authors/developers involved and, hence, information on the nature of these

projects was available. These nine projects involved the development of

26 modules and were conducted by nine different faculty at colleges.

Over the next several weeks, a series of half-hour to )ne inter-

views were held with the faculty on the selected projects. 1-uLu1ty were

asked to describe the time spent by themselves, their student programmer

and anyone else in developing the materials. Some attempt was also made

to gather information on the costs of comObter time, secretarial support

and other resources consumed by the prosect at the local college.

Generally, however, these miscellaneous resources were small and very

difficult to estimate and were subsequently dropped from consideration.

The project director provided all the information on CCHEI central office

costs of each project and the amount of CAUSE support for the faculty and

student programmer's efforts. The monetary value of a faculty member's

time was estimated on the basis of his/her current salary.

Generally, the information obtained from the fatuity interviews can

be considered to be only roughly represertativft the true costs of a

project. A project's major cost item tyrically, a faculty member's

time and the amount of his time had to it estimated by recalling activities

scattered over a peeiod as much as a year or two in the past. It is

obviously difficult to recall the mount of-time spent on specific

activities which were part of an overall workday. Whatever error has

resulted from these time estinetes, however, can be assumed to have

produced a more conservative estimate of a project's total cost than was

actually the case. Estimates are conservative because a project was

considered to begin with the preparation of a proposal to receive funding
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from CCHEI. Preparation of this proposal, however, did not represent

the true beginning of the development effort as most faculty had pre-

viously spent considerable time in preparing earlier versions of the

materials. Therefore, only considering a project's costs from proposal

preparation onward was bound to underestimate the true amount of the total

resources committed to the effort over time.

Results

Overall distribution of resources. From the information contained

in the project's CAUSE proposal, (Budget Summary and Detailed Budget forms)

the intended allocation of funds by items of expenditure is as shown in

Table 16. At the time of the cost analysis visit during the project's

third year, project funds had been distributed as planned with two

exceptions. First, most of the workshops (line 21) had not been held as

planned due to reconsideration of their role in the project. Current

plans called for a lesser number of better funded workshops to be held as

projects are comrieted for materials dissemination purposes. Second, the

amount of resources required for project computer time (line 24) had

been overestimated and, on approval from CAUSE, $16,000 had been trans-

ferred from this item to line 13. The additional money for "assistants"

will be used to cover some of the faculty members' costs in participating

in the project.

While this kind of rough, accounting of the project's expenditures

provides a simple picture of the available resources, it does little to

illustrate the relationship between the project's resources and its

outcomes. Such a relationship can be considered, however, if the budget

is reorganized by areas of functional activity. The projects' original

objectives (as stated in the proposal) are too broad to define these
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Table 16

Original Budget
Computer Consortium for Higher Education Institutions' CAUSE Project

SALARIES AND WAGES

Requested
from NSF

11. Project Director (25% for 3 years) $ 15,000

12. Professional Staff-CCHEI Programmer (100% for 3 years) 45,000

13. Assistants-Student Programmers ($200/module) 24,000

15. Secretarial and Clerical 7,500

16. TOTAL: SALARIES & WAGES 91,500

17. Staff Benefits 11,475

18. TOTAL: SALARIES, WAGES & BENEFITS 102,975

OTHER DIRECT COSTS

20. Staff Travel (CCHEI "circuit riding") 2,160

21. Field Trips-Workshop (4/year) 6,000

22. Reference Materials-(authoring, documenting &

programming guides) 1,800

23. Office Supplies 1,800

24. Computer Time (CCHEI storage, editing, compilation

testing at $400/module) 48,000

28. TOTAL DIRECT COST 162,735

29. INDIRECT COSTS 38,430

30. TOTAL COST OF PROJECT 201,165

31. TOTAL CONTRIBUTED BY INSTITUTION 68,935

32. TOTAL AWARD FROM NSF 132,200
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functional areas directly, but considering the activities necessary to

achieve these objectives and reviewing the nature of the projects'

operations readily suggests these areas of functional activity:

I. Support for faculty efforts to develop high quality,
transportable computer software;

II. Evaluation, installation and maintenance of these
materials on the CCHEI system; and

III. Dissemination of information on the available materials to
further their use by consortium faculty.

In ,ddition to these three areas, a fourth functional activity involves

general administration of the project as a whole. For purposes of the

cost analysis, however, project administration is not considered as a

separate functional activity since it is difficult to distinguish its

activities from those of the other three areas. Project administration

assumed to support the three functional activities above in direct

proportion to the amount of resources devoted to each.

Table 17 reorganizes the project's budget by functional activities.

It can be seen that the first activity (I), faculty software development

efforts, originally accounted for 21% of the budget but this has increased

to 33% of the budget as a result of the recent transfer of $16,000 as

mentioned above. The $16,000 was transferred out of a budget item

supporting CCHEI responsibilities under the second area of functional

activity accounting for its drop from 74% to 62% of the budget. The

final area of activity (III), dissemination of information has remained

at 5% and most of its funds (for workshops) have yet to be expended.

Resource requirements of software development. The cornerstone of

this project is the faculty software development activity as it is only

through this activity that the project's objectives can be achieved.
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Table "17

Project Budget by Functional Activity

Original Budgeta Revised Budgeta

Areas of Functional Activity

I Support for faculty,
software, develop-
ment efforts (from
budget lines 13, 22)

II Evaluation, installa-
tion & maintenance of
materials on CCHEI
system (from budget
lines 12, 24)

III Dissemination of
information on
available materials
(from line 21)

As % of As % of
TotalTotal'

Direct Direct
Allocation Costs Allocation Costs

$ 31,270 21% $ 50,662 33%

$112,718 74% $ 93,325 62%

$ 7,272 5% $ 7,272 5%

a
It is assumed that the project director's salary (line 11) as well as
secretarial, office supplies, and staff travel expenses (lines 15, 20,
23) are primarily devoted to general project administration and those
funds have been allocated in proportion to the resources devoted to
the three main functional activities.

b
Staff benefits excluded.
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From a cost analysis viewpoint, then, it is important to look at the

distribution of project resources as they are used to support individual

faculty materials development efforts. Some indication that this is an

important area of resource allocation decisions is apparent in the

project's recent reallocation of resources from CCHEI's area of functional

activity (II) to the support of faculty software development (I) as noted

in Table 17. An individual software development effort can be assumed

to begin with a.- faculty member's proposal for CCHEI funding. The

proposal is then reviewed by other faculty contacted by the CCHEI prior to

the decision to fund the proposal. Once approval has been received, the

faculty member obtains the services of a student programmer and begins

the process of module development. Finally, the completed module is

submitted to the CCHEI where it is reviewed and installed on the computer

system. Some of the activities, are expressly coveredby the CAUSE project

budget and some are not. Module development activities fall under

functional area I and most of the rest of the activities under II, but

it is also rpparent that some activities are completed through donated

services.

Table 18 summarizes the resources actually required to complete nine

individual materials development efforts. By comparing the last two lines

of the table, Total Cost and Total Support by CAUSE, it is possible to

estimate the degree to which development efforts required contributions

of time and services beyond the support provided by the CAUSE project.

What is not apparent from this table is which development costs are

covered by CAUSE and which are donated.

Table 19 presents the average costs for developing one module and

indicates which of the incurred expenses are actually covered by CAUSE

2 Si
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Table 18

Cost of Nine Software Development Efforts

Development Efforts (College & Subject)
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Number of Modules 8 5 1 1 1 5 1 1 of 3

Activities:
Proposal
Development

-Faculty
Author's
Time

- CCHEI Staff

Time
-Reviewer's

Time

Module(s)
Development

-Faculty
Author's
Time

-Swdent
Programmer
Time

Review and
Installation

-CCHEI Staff

Time
-Materials

Reviewer's
Time

-Computer/
other CCHEI
Costs

Total Cost

Total Support by
CAUSE

100 $ 130 $ 20 $ .21 $ 22 $ 80 $240 $ 48 $ 210

9 18 9 27 9 9 216 9 9

28 28 84 10 14 21 70 14 42

60(a 1200 300 264 154 510 200 1464
a

1470

1200 1000 250 140 28 124

cu

cu Rs

868
a

410

3082 1097 72 113 1047 27 E mo > 18a 36
a

C.)

s- 4-3

112a 252 42 60 70 21 P 1 4a 56
C.) 'V
CD

0 11) a
596 25 36 10 10 10 CM. 0 10 10

$5727 $3750 $813 $648 $1354 $802 $2445a $2243a

$5287 $2140 $286 $350 $1266 $246 $1328a $1555a

a
Predicted in advance of project completion. 2 2



259

Table 19

Average Costs for Completing One
Under Original Budget Guidelines

Activity
Cost As:

Incurred Supported

Proposal Development & Review
b

Faculty Author's Timec $ 63
CCHEI'Staff Time

d
14 14

Proposal Reviewer's Time 31

Module Development

Faculty Author's TimeC 257
Student Programmer Timee 157 200

Review and Installation

CCHEI Staff Time
f

457 457
Materials Reviewer's Time 43

Computer/Other CCHEI Costsg 25 25

TOTALS
h

$1047 $696

Notes
a
Based on a sample of six completed projects funded under original budget
guidelines which did not cover any direct compensation to faculty. The
most expensive of these projects cost $1354 per module, and the least
expensive, $648 per module. The majority of the projects cost between
$800 and $900 per module.

bThis can be considered a fixed cost of a project that does not recur
with each succeeding module proposed as part of original project.

cBased on faculty estimates of their time and reported salaries.

d
Senior faculty from consortium institution who have volunteered to act as
reviewers. Estimates of their time and salaries provided by Project
Director.

e
Based on time estimates of faculty author, and a typical student wage of
$2.50 an hour.

f Includes time for programming on CCHEI system (the major expenditure here)
as estimated by Project Director.

gBased on a general estimate of computer connect time at $10/hour. No
attempt has been made to estimate computer costs at faculty author's
institution.

h
Some economy of scale is-possible for module development and review/
installation for those projects involving more than one module. On the
evidence of this sample of materials development efforts, however, cost-
per-module seems unlikely to drop below $800.
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funds. Thus, the "average module" is seen to cost $1047 to develop and

install as per project guidelines and $696 of that total is actually

supported by the CAUSE project budget (including both NSF funds and the

University's contribution).

What Table 19 shows in particular, however, is that the gap between

the total cost incurred and the budgeted support for materials development

is largely made up by the donated services of the faculty auth-r. For

this average development effort, the faculty member's donation ,lounts to

$320 ($63 + $257) of his/her time. It is specifically this situation that

is now being addressed through the reallocation of project funds noted in

Table 17. The switch of $16,000 to the first area of functional activity

provides funds to compensate faculty for some of the time they formerly

&mated. Ttd impact of these new guidelines are not shown in the average

module development costs of Table 19; however, the two most recent develop-

ment efforts in Table 18(Catalpa'S geography and Chestnut's mathe-

matics modules) include from $500 to $1500 in support of the faculty

member's time.

Discussion

While this CAUSE project has been successful in achieving its objectives,

it has had some resource allocation difficulties. These difficulties have

had more to do with determining the most effective allocation of resources

across project activities than with the total amount of resources avail-

able. Allocation issues are apparent both at the level of individual soft-

ware development efforts and for the project as a whole.

At the level of software development efforts, Table 19 suggests that

faculty contributions to module development have been extensive, perhaps
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more extensive than originally anticipated. The CAUSE project was con-

ceived a a means of "improving the quality of instructional computing

available to each consortium member." This was to be done through

improving existing computer programs and documentation so as to make these

materials easier to use and more readily transportable across consortium

institutions. It was assumed that these improvements could be accomplished

by CCHEI staff and student programmers working under the general guidance of

faculty. This assumption was the basis for the original allocation of

resources which emphasized supporting student programmers and CCHEI staff.

As the CAUSE project began operations, however, the role of faculty

turned out to be more than that of content expert and general overseer.

'Faculty had to take active responsibility for a large if not major portion

of software development activities. Interviews with faculty highlighted

the fact that many of them found revising materials to ensure their

transportability to be as difficult a task as the original creation of

the materials had been. Student programmers were of some help, but

sometimes required considerable tutoring before they could be of any real

service. Furthermore, the faculty member could invest considerable time

in a development effort only to find that no suitable student programmer

was available (as in the Locust College project listed in Table 18).

While little can be done about lost faculty time due to this last (and

infrequent) circumstance, the recent reorganization of the budget allows

for greater recognition and compensation for the significant role played

by faculty in module development.

A second level of resource allocation issues outlined Ivo this cost

analysis relates to the optimum utilization of project resources to insure

maximum long-term benefit to consortium science education programs. Of

20.5
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concern here is the amount of attention devoted to the third functional

area of project activities, dissemination. While the project will result

in improvements to the body of instructional computing materials available

to consortium institutions on the CCHEI system, without adequate efforts to

inform faculty of the nature and availability of these materials the maxi-

mum appropriate use of (and thus benefits derived from) these materials is

unlikely to result. shown in Tablel7, only 5% of the project's budget

has been allocated to dissemination activities, specifically, faculty

workshops. (Not included in this budget is the cost of the CCHEI newsletter

which also plays a role in disseminating information on available materials.)

The project director has already given careful consideration to the effec-

tiveness of the workshop dissemination strategy as originally conceived and

budgeted. Plans for' a new and more adequately funded form of workshop are

underway.

Overall, the cost analysis of this project has suggested that

initial budgetary decisions had not allocated project resources in a manner

which facilitated the optimum attainment of project objectives. These dif-

ficulties have been recognized, however, and subsequent reallocation of

resources has increased the likelihood that the project will attain its lull

potential.
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FORESTVIEW COLLEGE:
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Primary Author: Richard Lent

Preface

Forestview College is renowned for its long history as a leading
innovator in American higher education. In recent years, however, a series
of financial setbacks, declining enrollments and other difficulties have
seriously threatened the college's ability to survive. These problems came
to a head recently when a cash-flow crisis almost closed the school for
good. It is against this background of the college's traditional spirit
and current difficulties that the conduct and outcomes of this CAUSE project
must be understood.

At the time of this report, the CAUSE project was near the end of its
second of three years. The project was well on the way to achieving its
initial objectives, but these objectives had become only one aspect of the
impact of CAUSE funding. CreatiVe proje,:t management and grantsmanship
efforts coupled with the project's timing relative to critical events at
Forestview have produced a project which is having far more ramifications
for the future of the college's science education programs than would be
normally thought possible. Forestview's project illustrates both some
unexpected benefits and problems that CAUSE projects may hold for the
science faculty of a small college. More generally, this project shows
how the cost-effectiveness of init:4a1 plans can sometimes be improved.

The real names of all the people, places, and the college have been
changed to fictional names to protect the privacy of the participants in
this case study. The articles from the alumni newsletter have been re-
typed in order to change the names. The substance of the articles is the
same as it actually appeared in print. The Kresge Foundation and the
Fisher Scientific Company have been identified by their real names.
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Introduction

CAUSE funding at Forestview College supports the efforts of a group of

natural science faculty to develop the necessary courses and to obtain the

supporting equipment and facilities for an improved environmental science

program. The three-year project began in 1978 with a grant of $241,392

from NSF matched by $126,696 of Forestview's funds. Aside from supporting

course development efforts, the project's largest single expenditures are

for computer and laboratory equipment and laboratory renovations.

Overview of report. The story of Forestview's CAUSE project can best

be understood within the sequence of events which surround it. The report

begins with a description of the institution and the series of efforts

which led up to the present project. The next section of the report

describes the events and activities involved in implementing the project's

plans (focusing on the first two years of the three-year effort). Con-

cluding sections consider the probable outcomes and costs of the completed

project. As a preface to the body of the report, the following section

reviews the means employed by the case study team to develop our under-

standing of the project.

Case study method. After reading the proposal, the case study team's

initial impression of the project was that of a kind of panacea designed

to address almost every dimension of science education improvement from

equipment purchases to facilities renovations to course development. We

wondered whether, in practice, the project would have remained thl'i broad

or would have come to focus more narrowly on certain of its objectives.
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The first visit to Forestview occurred near the end of the project's

first year. During that visit, two characteristics of the project became

apparent almost immediately: the project was even more extensive in its

activities, and potential impact than the proposal suggested, and the pro-

cess of project implementation was going more slowly than expected. As a

result of these trends, we became concerned with obtaining as broad as

possible a view of the project within the context of the institution and

with spacing the visits as far apart as possible to allow time for various

plans to mature.

Over the course of a year, we interviewed 35 faculty, students, and

administrators from all areas of the college. Many of the project-related

personnel were interviewed more than once (see Table 20). Observations of

var=ious class sessions were conducted as well as tours of the science

facilities before, during, and after renovations. Every effort was made

to gather as much documentary evidence as possible on the history of the

project and certain critical events in the college's recent history.

By the end of our visits we were fairly confident that we had acquired

an adequate understanding of the project up to that point in the project's

life. Almost all of our interactions with faculty and students were

frank and open. Project personnel were very helpful with all aspects of

the inquiry. Threats to the validity of our findings, however, are pos-

sible in that (1), by focusing on project activites we may have a biased

view of the. project in the context of the institution, or (2), by only

seeing the project in its first and second years we have mis-estimated

the eventual outcomes of the project. An effort was made to counter the

first weakness by interviewing as many people outside of the CAUSE project

2 89



2G6 Table 20

People Interviewed by Visit and Relationship to Project

Name Position

Interviewed During:
4/79 11/79 4/80

CAUSE Project Members

P. Thompson Project Director, Director of X . X X

Science institute, and Assoc.
Prof. of Earth Science

R. Brown Professor of Biology X

R. Caldwell Assoc. Prof. of Computer Science X On leave

J. Hopewell Assoc. Professor of Biology X On leave

C. Tyler Assoc. Professor of Physics X X X

D. Upton Ass't Professor of Chemistry , X Left college

D. Young k Professor of Chemistry X X

W. Wallace" Professor of Mathematics X

T. Andrews Technical Assistant X X X

R. Graham Prof. of Education, Consultant
on Evaluation

X

Student Assistants (3)
X X

Non-CAUSE Environmental Studies Faculty

R. Ferrante
D. Moore

Assoc. Professor of Geography
Professor of Engineering

X Left college

X Deceased

Other Science Faculty/Staff

R. Bell Administrative Assistant
v
A

E. Smith Professor of Biology X

V. Ayers Professor of Anthropology X

Science and Environmental Studies Students (total of 10) X X X

Non-Science Faculty

J. Russel Professor of Music X

C. Perlman' Professor of Economics
X

P. Roseman Professor of Education
X

Administrators

J. Hempstead Development Office X

D. Jones Cooperative Education X

T. Williams AssociateAssociate Academic Dean X X

H. Goodwin Academic Dean
X

R. Rowe Director, Outdoor Ed. Center X

D. Mathews Cooperative Education
X X

S. Thayer Assistant Registrar
X

:Appointed to replace Upton
Appointed to replace Caldwell (temporarily if not permanently)

dRecently appointed to fill T. William's position

Returning to position as Professor of Mathematics
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and the sciences as possible. The second weakness is more difficult to

counter as the press of local events was modifying the project's pace and

direction almost continually, giving us a somewhat different impression on

each visit. Therefore, we suspect that if we were to return again next

year, we would once again revise our understanding of the project's overall

outcomes. While nothing can be done to counter this weakness, some factors

can be identified which are likely to have an impact upon the success

of the project's final year. Those factors are outlined in a separate

section under Project Implementation.

Background on Forestview and the Project

One of this country's most famous educators founded Forestview College

in 1852, describing it as "this one liberal institution in the midst of a

world of intolerance". He was the college's first president and helped to

establish the tradition of a quality liberal arts education that emphasizes

a philosophy of questioning the way things are and actively working to improve

them. "Be ashamed tc die," he urged, "until you have won some victory for

humanity."

This philosophy remains one distinguishing characteristic of a

Forestview education. Another important characteristic was introduced by

a later president who created Forestview's work-study (co-op) program

under which every student alternates periods of on-campus study with off-

campus work. The work experience is viewed as a regular part of the cur-

riculum and the college provides considerable assistance to students in

finding "co-op" jobs that match their academic interests and career

aspirations.

291
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Through the 1960's and early 1970's, Forestview was led by another well-

known, enthusiastic, but controversial president. He expanded the Forestview

concept from that of a small college in rural mid-America to that of the first

national university with centers around the country devoted to particular

fields of study or addressing the needs of special populations (e.g.,

Eskims, Mexican-Americans or inner-city blacks). Meanwhile, things were

blossoming on the home campus as well. Forestview's educational philosophy

matched the spirit of the times,,the home campus enrollments reached 2,000

students and a number of additions were made to the college's programs and

physical plant.

Forestview's period of good fortune was not to last for long. By the

early 1970s, various external and internal pressures were threatening the

future the institution. Externally, Forestview had gained a reputation

as a center of radical politics and began receiving unfavorable attention

in the media. Internally, the creation of the network of university centers

along with expansions at the home campus had stretched Forestview's

resources and administrative capabilities to the limit. A series of

increasingly bitter, sometimes violent and always publicized disputes

began between the college president and the local students and faculty.

This president was finally pressured to resign in 1975, but not until

several years of strife had inflicted serious physical and psychic damage

to the fabric of the institution.

Today, a new president heads a much smaller university and college.

The home campus enrollments have dropped below 1,000 students and may hit

a low of 600 students by next fall. After several years of worsening

financial conditions, the university underwent a cash crisis in the spring
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of 1979 that nearly closed the school for good (and did cause faculty and

staff to complete the semester without pay). The college itself, if not

the whole university, was on the verge of extinction.

One year later, there was reason to believe those who argued that

Forestview had "bottomed out" and was on its way to recovery. The case for

this argument rests on the efforts and attitude or Forestview's faculty,

staff, and alumni, all of whom are extremely committed to the survival of

the institution. Some indication of the strength of support on the home

campus is evident in the fact that the majority of the faculty have stayed

with the college through a very long and trying period (even when they

could no longer count on being paid). Forestview's alumni have also pro-

vided fast and effective financial support. Aid to the college has been

so effective that Forestview has regained some fiscal stability (including

its credit rating). In April 1980, Forestview's president was able to

tell the faculty that he was "cautiously comfortable in reporting that the

university has in fact broken through and turned around, dramatically

broken from its past fiscal behavior, and turned to new disciplines that

are working".

Science Education at Forestview

The college has a long and extensive involv7ment in science. In the

1920's, its president devoted considerable attention to strengthening

Forestview's resources for scientific research and teaching. A Research

Institute was founded on campus along with several scientific equipment

businesses. Several other nationally-prominent commercial research

laboratories were also enticed to relocate near campus. Finally, in 1930,

a General Motors chief engineer gave Forestview the Science Building which

293
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is still in use today.

Forestview stresses an interdisciplinary (as well as disciplinary)

approach to science education. In 1968, the traditional departmental

structure was abolished to create the Science Institute. This is adminis-

tered by an elccted Science Institute Director and a council of four faculty

and four student science majors. The abolition of departments made it

easier to share equipment, space, secretarial and technical assistance.

When the CAUSE project began, the Science Institute encompassed 19 faculty

and a curriculum which offered specializations in biology, chemistry,

computer science, earth science, engineering, environmental studies,

mathematics, physics, and pre-medical studies. From 15 to 30 students

were graduating in environmental studies each year.

Over time, Forestview has consistently ranked among the top liberal

arts institutions in the production of scientists (Hardy, 1974). Tts

graduates have regularly achieved a high rate of acceptance (60%-70%) to

medical schools. In the last several years, four different NSF grants

have been awarded to Forestview students under the Student Originated

Studies program.

Need for CAUSE project. While Forestview has done a good job of

establishing and maintaining the quality of its science programs, it has

been obvious for a number of years that a new infusion of resources was

needed if the quality of these programs was to be upheld in the future.

Some of the difficulties facing the Science Institute date from 1959 when

the top floor of the Science Building was involved in a serious fire and

the insurance money ran out before all of the damages could be repaired.

The building's first three floors, however, remained pretty much as they
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were when first built fifty years earlier. Various equipment purchases

and minor renovations had been made over the years, but gradually the

basic laboratory facilities and equipment Wore out. In the opinion of

its faculty and students, Forestview was falling behind national norms for

the quality of science education facilities.

In spite of its meager resources, the faculty was able to maintain

Forestview's standards for the preparation of its science graduates. This

was accomplished through Forestview's emphasis on an approach to science

education which focused on student acquisition of scientific reasoning and

understanding over and above the technical skills required to use scienti-

fic equipment and procedures. This did. not mean, however, that.equipment and

procedure skills were ignored: the work-study program helped the college

to overcome its facilities and equipment deficiencies by providing students

with work experiences in some of the most modern and best equipped profes-

sional laboratories. Finally, students transferring to Forestview from

other institutions noted that while Forestview had less equipment and

fewer facilities than their other institutions, what equipment and facili-

ties the college did have were much more accessible to students.

Overall, Forestview was doing a very good job with what resources it

had but it was running out of ways to make up for its aeficiencies. Major

improvements to its facilities and equipment were needed if the college

was to maintain any serious science programs. The resoures to make these

improvements, however, were not available.

History of Pre-Project Efforts to Obtain Funding

Prior to the awarding of the present contract, Forestview's science

faculty had made a number of attempts to obtain funds for facilities
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renovations. In 1974, a retired member of the Chemistry faculty obtained

a $10,000 grant from a local foundation to fund a planning study and cost

analysis of the Science Building's renovation requirements. A year later,

the Science Institute director of the time submitted-the first proposal to

NSF for funds to support building renovations. In 1976, he tried another

proposal to NSF, this time including a request for funds to cover some

academic program development in addition to the renovation requirements.

The following year under the Science Institute's new director, Paul

Thompson, an application was made to the Kresge Foundation for a building

renovation grant. This appeal, too, was turned down, but shortly there-

after the CAUSE proposal was prepared that ultimately resulted in the

present project.

Preparing the CAUSE proposal. Three lines of thought were combined

in preparing the final CAUSE proposal. First, the need (and history of

unsuccessful applications) for building renovations funds was well-known

to Thompson. Second, a special task force headed by one of the science

faculty had just completed a report to the college president recommending

an increased emphasis on environmental studies. (There was even some dis-

cussion that environmental studies might provide the first national curri-

culum for the university by linking related activities in California and

New Hampshire centers to the environmental science programs on the home

campus). Third and finally, Thompson :made an-open request to the science

faculty to contribute their ideas as to projects they wanted to undertake

that they felt CAUSE would be likely to support.

Thompson, the intended project director, wrote a first draft of the

proposal incorporating those important needs and ideas that seemed to fit

together. This draft was reviewed by a member of the college who had
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some professional grant writing experience. He suggested various modifi-

cations to the proposal to make it more focused on improvements to an edu-

cational program and less on simply acquiring a set of instructional "tools"

and equipment.

By this point, the thrust of the proposal had narrowed to emphasize

the quantification of environmental science. New courses were to be

developed based upon the data gathering and analysiz techniques and equip-

ment appropriate to a more quantitative appro3chto environmental subjects

than had heretofore been possible at Forestview. If funded, the CAUSE

project would provide release time to faculty to develop these courses, but

more importantly would provide the funds to purchase the necessary scienti-

fic and audiovisual equipment
1 and computer capabilities in support of the

intended goals and activities of these courses. In this proposal, the

concern for renovations to science building facilities was reduced to

address only the laboratory space most in need of repair and directly

related to environmental science courses (environmental chemistry and

ecology/aquatic environmental laboratories).

Each of the six faculty to be involved in the CAUSE project prep&red

a budget for their equipment purchases based upon information available

to them at the time. Plans and budget for the laboratory renovation were

derived from earlier grant applications (from the original study funded

by the local foundation).

1
The role of audiovisual equipment ;r1 teaching science subjects had been

established through one faculty member's activities under a'recent LOCI

grant. That grant did not cover equipment purchases, however, so to

some extent this project was beginning from where that one left off.
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The proposal was duly submitted. Based upon their grant-getting

history, however, some of the faculty had little expectation that they

would be funded. In general, this proposal was seen as a trial application

that would be refined based on feedback from CAUSE reviewers and resubmitted

the following year when, hopefully, it would be successful. The Forestview

faculty were thus pleasantly surprised when they learned a few months later

that they had been funded.

Kresge grant. In an action characteristic of this project as a whole,

one of project director Thompson's first acts on receiving the NSF grant

was to investigate ways of extending the impact of those funds and scope of

the project as a whole. Working with the president, Thompson reapplied to

the Kresge Foundation for Science Building renovation funds citing the NSF

grant as evidence of the trust placed in the college by others. This time

they were successful, receiving a $200,000 Challenge Grant towards renova-

tion of the complete facility. The grant was subsequently matched by funds

from alumni and three area firms. By 1979, the Science Building had a

renovation budget of $534,000 (including the $43,000 of renovations funded

under CAUSE). The history of the CAUSE and Kresge grants and other efforts

to obtain funding for renovations is summarized in Figures 6,8.

Project Implementation

First Year - Springtime

The case study team first visited Forestview on April 30 and May 1,

1979. These were two beautiful spring days near the end of the project's

first year. The campus was alive with students, faculty and staff bicycling
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1974 Dr. James Charles, retired chemistry professor, got a $10,000

gift from a local foundation to evaluate building renovation

needs.

1975 Dr. Richard Young, chemistry, worked up extensive cost details

for building renovation.

1975 We applied for an NSF grant to cover the building renovation--no

luck.

1976 We applied for an NSF grant that would cover some academic program

and some renovation needs--no luck.

1977 We applied to Kresge Foundation for money to cover renovation--no

luck.

1977 We applied for an NSF grant that would cover environmental science

and renovate one lab ($43,000 for renovation, $241,000 total from

NSF). It was successful.

1978 We reapplied to Kresge Foundation for money to cover renovation- -

were awarded $200,000 if we could raise $334,000 as a match.

1978 Local industries and individuals in the companies donated $200,175.

1979 Remainder of $534,000 raised through science building fund drive

(see brochure) and unrestricted gifts.

November 19, 1979 Renovation construction began.

Figure 6: History of Grants as Posted in
Science Building Hall (November, 1979)
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KRESGE CHALLENGE GRANT TO RENOVATE

SCIENCE HALL

[Forestview] College has received a $200,000 Challenge Grant
from the Kresge Foundation toward renovation of the campus science

facilities, President [William Bettmann] has announced. When the

grant is matched, $400,000 toward the estimated $550,000 needed

will be available for work on Science Hall....
The grant was made after a number of visits to the Kresge Founda-

tion by President [Bettmann] and [Paul Thompson] (geology), Chair-

man of the Science Institute, who convinced the Foundation of

[Forestview's] growing capacity for fiscal discipline, the quality

of [Forestview's] leadership, and the community's determination to

pull together cooperatively in behalf of the futrue of the College.

Says President [Bettmann], "Kresge's support is critical to

[Forestview] at this moment in our history."
The College Science Building requires a variety of improvements

ranging from new fume hoods over chemistry laboratory benches and

new benches as well as new wiring, plumbing, and flooring.

The $200,000- necessary to match the Kresge Challenge Grant is

built into the $16 million campaign, "[Forestview]: It Works," re-

ported elsewhere in these pages. A group of the [Forestview]

science faculty are well into special plans to realize the Kresge

match by next June as one of the first achievements of the larger

campaign.
Upgrading the educational effectiveness of science facilities is

part of a broadscale plan to meet the physical plant requirements

of the College campus well into the next century. No new construc-

tion is deemed necessary. Updating existing structures will pro-

vide adequately for projected enrollments and anticipated programs

at significant savings over new construction. Moreover, increasing

the efficiency of existing structures will reduce maintenance costs.

Renovations have already taken place at the campus library, two

residence halls, and the [Forestview] Inn.

The College regards efficient science facilities as essential to

continuing [Forestview's] strong science program and tradition as

a leading liberal arts college in the preparation of professional

scientists and the high percentage of its premedical students

being accepted at medical schools.

Figure 7. Article from Forestview's November, 1978

alumni newsletter.
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SCIENCE HALL FUND NEARS GOAL

The three leading [area] industries have given [Forestview]

a big boost toward receiving the Kresge Foundation's $200,000
challenge grant for the renovation of the College's Science
Hall, University President [William M. Bettmann] announced at
the "[Forestview]: It Works" kickoff [on] the evening of
Feb. 13.
With $40,000 allotted from a National Science Foundation

grant for this purpose, $160,000 more was promised by [William

Baum],'31, Chairman of the Board and Chief Executive Officer
of [Thomas Baum and Co.], [George Mander], President of the [Ver-

rot Laboratories, Inc.], and [Henry Repanier], '47, President,

the [Green River Instrument Co.].
With the total building cost for Science Hall estimated at

$550,000, only $150,000 needs to be raised to secure the
Kresge grant and make the project possible.

Upgrading the educational effectiveness of science facili-
ties is part of a broad plan to meet the building requirements
of the College campus into the iiext century.

.*°.111111-4.1.=MMamia--.2W#J j
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A brand-new chemistry lab bench brings a smile to the face of

Chemistry Professor [Robert Young) (left) as a portent a"

things to come as [Forestview] gets closer to its goal o_

$550,000 for renovation of Science Hall on the Forestview Col-

lege campus. Large gifts have already been pledged by the

Kresge Foundation and three [area] industries. The new bench

is the gift of Fisher Scientific Co. of Pittsburgh in exchange

for one of the old benches, which it wanted for its museum.

[Las Mikelsen] is the first student to demonstrate titration

at the new bench after its installation.

Figure 8. Article from February, 1979 alumni newsletter.
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to classes, holding discussions on the lawn, and generally enjoying the

change in seasons after a long winter.

First impressions of the Science Building. Since the Science Building

itself figures prominently in many of this project's activities and outcomes,

it bears describing as we first encountered it on that spring morning. The

Science Building is a long, massive, four-story brick structure with simple

lines unadorned by any ornamentation except by an oversized concrete lintel

over the main entrance in the center of the building. Long columns of

steel-case windows add to the building's utilitarian appearance. The over-

all severity of its lines, however, are softened by the many large trees

and other plantings which surround it (see Figure 9).

Inside, the Science Building had not aged gracefully. Coming in the

main entrance, the first sight was of large concrete stairs progressing up

or down to the various floors with the whole stairwell space boxed in by a

recently added fire wall. Passing through the fire doors onto a typical

floor of the building one walked into a long, high and dark corridor

extending in either direction. Doors to the various cllssrooms and offices

were recessed into the walls at intervals. The walls themselves were com-

posed of small,, square panels held in place by strips of metal. (These

panels were one of the building's many innovative design features as they

could be easily removed to permit access to the building's plumbing,

heating, ventilation and electrical systems.) In an effort to relieve the

somberness cf th; halls, a group of faculty and students hau painted the

individual panels different colors, creating a kind of checkerboard effect.

The most memorable impression made by the building, however, was

created by its laboratories. One chemistry laboratory reminded one of the
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Figure 9. The Science Building at Forestview College
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case study visitors of the set for the film on the life of Marie Curie.

The rooms were very large with slate blackboards and large, grey asbestos

board ventilation hoods along the walls. The benches had dark soapstone

tops and dark wooden bases. The impression was one of a turn-of-the-century

laboratory (although it is not that old).
2

But on closer inspection, what-

ever historical charm the laboratory might have had was marred by the wear

and tear of years of use and the stains and disfigurements resulting from

broken plumbing.

Faculty (and sometimes student) offices were scattered between the

laboratories. Offices were generally crammed with books, papers and samples/

specimens of various sorts, with the whole covered by a fine layer of.

academic flotsam. The hallways and doors to the offices were dotted with

messages, memos and cartoons from faculty to students and vice versa. One

recently posted sign in response to a local campus issue read:

fl4WICTY:

&JCS OPPOZT You

khE ALWAYS WILL

WE
CARE

YouR
Srubeiurs

The halls also contained numerous displays of information on current

scientific subjects. In spite of the run-down status of the building, the

activity and energy of its occupants was obvious.

2However, one maker of scientific equipment did offer the college a new

bench in return for one of these old ones which it wanted for a museum.
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Overview of the visit. We found Project Director Thompson in his

office. An interview schedule had been prepared but Thompson stressed his

readiness to alter that schedule to fit our needs. The first several hours

were spent in Thompson's office going over the history of the project to

that point and the factors which had led to the creation of the proposal.

Later that morning we met with four of the CAUSE project faculty as a

group. The remaining day-and-a-half was filled with meetings with other

science faculty, students and administrators; building tours; classroom

observation; and other planned and unplanned activities. Thompson sometimes

accompanied us but frequently let us pursue our own investigations. He

also generally joined us for lunch and we met him for a formal closing

interview at the end of the second day. Most of the discussions were quite

open and even spirited at times. Few faculty, however, were familiar with

all aspects of the project.

During the closing interview, we shared our perceptions of the project

with Thompson and he generally agreed with our conclusions. Furthermore,

as a project director trying to coordinate the efforts of a largely auto-

nomous group of faculty, Thompson said he felt that our visit was valuable

in that it underlined the importance of increased faculty communication

and cooperation on project tasks.

Activities and outcomes of the project's first year. We emphasized

two areas in our interviews in this visit: first, the identification of

the institutional need for this project and subsequent development of the

proposal to CAUSE; and second, the project's activities and progress in

its *Initial year. Findings in the first area have already been presented.

Project activities and the outcomes of those activities for the eleven-
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month period from the award of the project in June, 1978 to the end of

April, 1979 are listed below

Activities:

- Further consideration given to the plans for computer use

implications for hardware and software requirements).

-Reconsideration of equipment purchasing plans in the attempt to

find more cost-effective expenditures.

- Search for further funds to support additional renovations of

the facilities and computer hardware purchases.

- Tyler's fall quarter responsibilities reduced by 1/3 while

he worked on developing the new solar energy course.

- Caldwell's spring quarter responsibilities reduced 1/3 while

he developed the new course on applied statistics.

-Architect selected and plans made for building renovation to

begin in the summer.

(with

Outcomes:

- Computer purchase delayed awaiting outcome of efforts to obtain

additional funds for hardware.

- Several new courses under development, but none offered yet.

- Kresge grant and necessary matching funds obtained to support

renovation of most of the Science Building's instructional space.

- Project timetable slowed down to allow more time for planning

and purchasing decisions.

- Reported improvement in the morale of science faculty and students.

Conclusions. At the end of this first visit, three things seemed to

stand out about Forestview's implementation of its CAUSE project: the

creativity shown in the project's approach to various decisions, the

ingenious use of CAUSE funds as seed money to gain support for expanded

accomplishments, and the variety of impacts the project was and would be

having on science education at Forestview. The best, but not only,

3 0 6
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example of creative project decision-making involved the renovation of

laboratory benches. When Jim Andrews, the Science Institute's technical

assistant, and Robert Young and other project faculty started investigating

the laboratory benches on the market, they found that not only were the

benches expensive, but they would never last as long as the college's present

oak and soapstone benches had. The decision was made to investigate recondi-

tioning the present benches. After some consultation with local stone

workers, plumbers and cabinet makers, it was determined that the college

could completely rebuild the original benches (including reground tops; new

plumbing, wiring and sinks; and rebuilt and refinished bases) for several

thousand dollars less than the cost of new benches. Thus, while the CAUSE

budget was originally intended to cover the cost of three new benches,

under this plan the same funds would now provide four "new" benches that

could be expected to last another 50 years.

A similarly creative approach to the implementation of project plans

was evidenced by several efforts to use CAUSE money as seed money with

which to obtain additional support for science education improvements.

As already noted, CAUSE'S award of $40,000 in building renovations was

used as a basis for a proposal to the Kresge Foundation which won the college

a $200,000 matching grant. Later in the year, a project faculty member

began to pursue the same idea in support of computer hardware purchases.

A variety of efforts were made to buy used equipment, set up a matching

grant, or otherwise convert approximately $30,000 in CAUSE funds into

much more than $30,000 worth of hardware. Forestview faculty.seemed to be

adept at exacting one maximum return out of every dollar (as well as out

of every bit of facilities and equipment) at their disposal.
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A final remarkable characteristic of this project was the range of

benefits it was appearing to have for science education at Forestview.

From the perspective of the project's first year, these benefits could be

categorized in terms of short, medium and long-range impacts of the project.

Short-term impacts were already evident in the project's first year.

These included the use of CAUSE funds as seed money for further fund

raising efforts, the increased communication and collaboration among

environmental science faculty, and the improvement in faculty morale.

(Evidence supporting the first impact has already been noted; the last

two changes were cited frequently by faculty and students throughout

the Science Institute.) Among the medium-range impacts were the primary

outcomes of the project: building renovations, scientific equipment and

computer purchases, and new courses. Last, and most speculative,

was the existence of certain long-range impacts of the project itself,

or the project in combination with related efforts such as the Kresge

grant. As suggested in discussions with faculty, students or administrators,

these long-range impacts included: improved recruitment of students

interested in the sciences (due to more impressive facilities), development

of the university-wide environmental studies program, and the capability of

providing environmental monitoring/assessment services to local communities.

After a long decline, the arrival of the CAUSE project signaled a sudden

and unexpected change in the fortunes of science education at Forestview.

It was a glorious spring afternoon when the case study team left

Forestview. Most of the college's students and faculty were gathering on the

lawn for an-annual celebration/picnic known as the May Walk. The picture

was hopeful.
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Second Year - A Gray October

Ironically, on the same May afternoon that the case study team departed

from a newly optimistic science faculty, the university's trustees and

administrators were meeting to discuss a financial crisis that was

threatening Forestview's continued existence. A few days later it was

announced that the university would stay open as best it could, but college

faculty and staff were asked to finish the last two months of the semester

without pay. All faculty and staff were laid off for July and August and

faculty were encouraged to take voluntary leaves of absence for the fol-

lowing year. Meanwhile, a crash fund-raising drive was initiated and

Forestview's plight again received attention in the national media.

The case study team contacted Paul Thompson. in June and again in Sep-

tember to see what was happening to the CAUSE project. All plans and acti-

vities had been suspended: after the May announcement, Thompson had con-

tacted the CAUSE program office and all funding was stoppecuntil the fall.

While little could be expected to have occurred since their last visit, the

case study team decided to return to Forestview at the end of October.

Overview of the visit. It was'a cold, November-like day when the

team returned to the campus. Outwardly, the college appeared to be

operating normally, but there were changes. Most notably, up to a third

of the faculty and staff were absent from the college. In the Science

Building, everything remained pretty much as before, only there were a

number of closed office doors posted with signs informing students that a

particular faculty member was not on campus that term.
3

3
It should be noted that very few faculty actually left the college. Most

took leaves of absence, holding open the possibility of their return.
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The case study team was obviously interested in seeing how the project

and its associated faculty and students had weathered the May-September

financial crunch in terms of both project implementation and faculty

morale. They also were more concerned than ever with determining how the

CAUSE project and Science Institute's activities as a whale appeared within

the overall context of the institution.

Only two of the original project faculty were present in October- -

Charles Tyler and Paul Thompson. Richard Brown was in the area but on

voluntary leave, Robert Caldwell was away on a temporary job, John Hopewell

was on pre-arranged leave at Oak Ridge National Laboratory, and Donald Upton

had resigned in September. Another chemistry faculty member, Robert Young,

had taken charge of some of Upton's unfinished responsibilities on the

project.

During this visit, the case study team interviewed the project faculty

who were available as well as other members of the larger academic community.

The first CAUSE-supported course to be offered was observed in operation.

Finally, the cost analysis of project activities was begun.

Activities and Outcomes. The project was now well into its second

year and, while some good groundwork had been laid in the first year, the

CAUSE project had yet to have much outward impact on the state of science

education at Forestview. Renovations, equipment and computer purchases

had been held up due to the college's unstable financial condition. Course/

curriculum development plans were off-schedule due to missing faculty.

Meanwhile, the college's financial future was still uncertain-and it was

evident from their conversation that many faculty were keeping one eye on

the job market. In place of anticipated improvements, the science faculty
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had suffered another series of setbacks. The CAUSE project and its antici-

pated benefits seemed very far away indeed.

Throughout this period, the project director had taken the necessary

steps to keep the project alive and maintain the potential for completing

its activities by the end of the third year. Building renovations would

now have to be completed during the school year, but careful scheduling

would enable this to happen withOut too much disruption to classes. The

contractor/architect had completed some necessary preliminary studies on

the ventilation system and was waiting to begin work. Attempts to raise

additional money for, and/or donations of, computer equipment had continued.

One faculty member and several students had voluntarily assumed

the task of developing the environmental chemistry course--a task which

had already been paid for out of project funds but left uncompleted by

a departing project faculty member. Further course development activities

were scheduled for later in the year. One project faculty member,

temporarily on leave, was using some of his time to teach himself how to

use a computer. Various equipment purchasing decisions had been completed

and were ready for orderir.2 (as soon as the college was sure it could cover

its portion of the bills). In short, there was little outward activity

and less hopeful talk about the project, but all the vital signs had been

maintained.

Of particular importance to the project's continued viability through

this'period was what did not happen: no project funds were lost as a

result of the cash crisis.4 This was somewhat a matter of luck as no

4The only project funds that were, in a sense, lost during this period was
the money paid to a chemistry faculty member for course development who
subsequently left the college. This money was paid in the summer through
arrangement by the faculty member without the project director's knowledge.
No materials were turned in.
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restricted account had been established for the project as of May's emer-

gency. If there had been a sizable amount of CAUSE funds in the coffers

at the time, that money might have gone to more pressing needs and the

project left in a financial hole. While this did not happen, Thompson

realized the potential for its occurrence in the future and had done his

best to make sure that a restricted account was established.

Conclusions. During this visit it was clear that events at the col-

lege had overcome much of the enthusiasm and planning surrounding the pro-

ject in its first year. Implementation efforts had been brought to a near

standstill and the completion of the project was in question. In spite of

this, however, the project director and certain faculty and staff had taken

some necessary steps to maintain the project's potential. In discussions

with Project Director Thompson, it even seemed possible that the project

might ultimately serve a more important purpose than ever: the physical

renovation of the building might provide a much needed symbol for faculty

and students that things at the college could, in fact, improve. As one

member of the case study team noted to Thompson, this project could be

characterized in a Dickensian way as coming at the best of times and the

worst of times. If only Forestview could stay financially stable and the

project get underway again...

Some Outcomes - Spring of the Second Year

Near the end of April, 1980 we returned to Forestview for the third

time. Shortly after the October visit, work on the project had again

resumed. No further cash shortfalls had occurred and it appeared as though

the project might get back on its overall schedule. We wet interested to
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see the extent to which the Science Institute and the project had recovered

from the setback.

New Impressions of the Science Building

On walking in the door of the Science Building this time, the visitors

were immediately struck by two things: space and color. The firewall had

been removed (it was unnecessary in an all-concrete building) and the

stairway reopened to the various floors to create the kind of grand foyer

it was originally designed to be. The stairwell itself was divided into

three bands of color: a kind of mauve, blue and green. .Each band wound

around the stairs to a particular floor where that color became the theme

of an all-encompassing color scheme.

Once we walked down one of the hallways, the impression became one of

chaos because the hallways had become the storage area for all equipment

and furniture moved to accommodate renovation work. Meanwhile, the best

that could be said for most of the classrooms and laboratories was that

they were "in progress". Thompson's carefully laid plans to conduct the

renovations without too much disruption to classes had obviously not

worked out.

In the midst of this disruption, however, some rooms were nearing

completion (including the CAUSE-funded environmental chemistry laboratory)

and these rooms were quite striking. Following the principle 'set by the

decision to renovate the laboratory benches rather than replace them, the

laboratory and classroom appointments gracefully and economically combined

the best of the old and the new. Refinished original oak cabinets and

blackboard moldings were matched with new cabinetry, where necessary, of
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similar materials. Many of the building's original fixtures had used brass

hardware and this hardware had been polished and given a protective coating.

Laboratory benches were certainly as good as new, and perhaps better.

Modern lighting, floor treatments and painting schemes completed the picture.

On the whole, these rooms were some of the most distinctive instructional

spaces either of the visitors had seen. Somehow they seemed to symbolize

a unique part of the philosophy of this college.

Overview of the Visit

It, again, was a beautiful spring morning as we walked across campus

to meet with Paul Thompson. As we entered the Science Institute offices,

we were greeted by chemistry professor and CAUSE team member, Robert Young.

He immediately asked us if we had been out to tour the nearby woods where

the trilium and columbine were in bloom. (Later in the morning, a facu:ty

member in mathematics excitedly discussed the trilobite-collecting possi-

bilities in the area. What better faculty for environmental science could

there be than one who combine interests in chemistry and columbines or

t-tests and trilobites?)

Paul Thompson was also in the office, and while Young was describing

area flora, Thompson was preparing a sign which he posted by the door:

The Peter Principle:
A person will rise to his/her level of-incompetence.

The Forestview Principle:
A person will get buried in work to his/her level of
incompetence.

When asked to explain the sign's significance, Thompson replied that his

various responsibilities as CAUSE project director, Science Institute

director, full-time faculty member and coordinator of the building
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renovation had finally worn him out. Unable to obtain any relief from

these responsibilities, he had just resigned from the CAUSE project

directorship. For the case study team, this event came to symbolize one

of the themes of this visit: the CAUSE project and the college were moving

ahead again, but only at considerable cost to some of the individuals

involved.

This visit was the busiest of the three. First of all, there was more

to see of the project itself. Some of the building renovations had pro-

gressed far enough to allow before-and-after kinds of comparisons. Several

CAUSE-developed courses were being offered (and evaluated) for the first

time. A number of equipment purchases had been completed. Second, we

wanted to conduct a new round of interviews with the five faculty most

closely involved with the project at this time (including two faculty who

had picked up the project responsibilities of faculty no longer at Forest-

view). Third, we were more concerned than ever with understanding how the

changes at the Science Institute looked in the context of the college as a

whole, so an additional series of interviews was planned with faculty from

other academic areas and with the academic dean. Finally, we needed to

spend considerable time with Thompson both to check our perceptions of the

project's activities and outcomes to date and to specualte about its final

outcomes in the third year. (In certain areas of project activities, we

were beginning to have an influence on Thompson's view of the project and

before we left he thanked us for providing him with an opportunity to

reflect on his experiences as project director.)
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Activities and Outcomes

The implementation of project plans had really begun to gather momentum

during the winter quarter. Project faculty and other members of the Science

Institute were more involved in the total project. The start of the building

renovations and beginning deliveries of new equipment had seemingly initiated

a new round of planning for the future, sharing of research and teaching

ideas, etc. One example of such activity arose when the biologist was able

to obtain his equipment for an aquatic environment field monitoring station

at 4 considerably lower cost than was originally budgeted for the items.

This led to discussions between Brown and Tyler as to the possibility of

adding a weather monitoring station on the field monitoring system thereby

providing for an interface between Brown's biology and Tyler's solar energy

courses.

While there was a lot of evident activity and progress on the project,

there also were some disturbing counterpoints. Most notably there was the

growing disaffection and "burn-out" of Thompson and Andrews (the technical

assistant), the two people most directly responsible for the day-to-day

operation of the CAUSE and Kresge grants. During the period of this visit,

Thompson was actively considering arrangements for a leave of absence

during the coming school year. Other problems were arising in the relation-

ship of the contractor for the building renovation and the Science Institute

faculty: at one point a faculty member had to threaten physical violence

before the contractor would agree to discuss an important design decision.

Finally, plans for the computer purchase were still influx and showing

signs of becoming a hotly contested issue. In short, things were brewing

in the Science Institute and the CAUSE project was beginning to make its

mark.
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One way to describe the project's accomplishments at this point is by

describing progress within each of the project's functional areas. The

fifteen or more different activities listed in the proposal can be summarized

as seven functionally different efforts: curriculum/course development,

equipment purchases, computer purchase, faculty development, facilities

renovations, evaluation and project management. In each of these areas,

the project's outcomes, strengths and weaknesses to this point can be

reviewed.

Curriculum development. Of the eight courses to be developed or

revised, four had been completed and offered for the first time, two had

yet to be developed due to a faculty member's planned leave, and two were

of uncertain status due to the unexpected departure of project faculty.

From the comments of faculty and the logical necessity of prerequisite

equipment purchases, it is certain that none of these courses would yet exist

if it had not been for CAUSE funding. Furthermore, the increased emphasis

on quantitative techniques that these courses represented was judged by

everyone involved to be a fundamental impr,vement in the environmental

studies program.

Aside from the uncontrollable effects of the loss of nearly a third

of the project's original faculty, curriculum development efforts had

proceeded pretty much as planned. Attempts were being made to overcome

the loss of faculty and to complete the remaining course development acti-

vities. There were several areas, however, in which weaknesses in the

planning or conduct of development efforts lowered the potential effec-

tiveness of those'efforts.

The first weakness was in the communication and cooperation of faculty
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working on individual courses within a common interdisciplinary curriculum.

Potential benefits and the inherent logic of such coordination was obvious

to the faculty involved, but the difficulties of getting the faculty

together in one place, getting them to resolve certain philosophical dif-

ferences, and overcoming Forestview's strong tradition of faculty autonomy

were simply too great to be easily overcome. The project director expressed

considerable frustration over this state of affairs but even the original

proposal development effort had not required faculty to integrate their

ideas into a common curriculum. The lack of communication was most

apparent in the project's first year. By the second year faculty were

reporting an increased sharing of ideas and resources across their environ-

mental science courses. Hopefully, this communication can be maintained

when new faculty become involved in the project to replace those who left.

A second possible weakness of the project was its limitation to the

physical sciences. A truly comprehensive CAUSE project would have included

the social sciences, particularly since they do have a recognized role in

the overall environmental studies program. Perhaps due to the history of

the proposal's development or traditional assumptions as to NSF's funding

priorities, none of the physical or social science faculty interviewed by

the case study team had given much thought to the inclusion of additional

disciplines in the project. From one perspective, however, it could be

argued that a certain amount of exclusivity was warranted: a more compre-

hensive project might have stretched the available resources so far and

made project management so difficult that the impact of the grant would

have been seriously weakened. (As it was, the project was quite compre-

hensive on another dimension, that of the variety of its improvements to
-0
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the physical sciences.)

A final weakness in the implementation of the project's curriculum

development activities involved the provision of release time. Given the

organic nature of Forestview's academic life, no reduction of one-third of

a faculty member's formal responsibilities was likely to result in any real

increase iii time available to do something new. For example, while a faculty

member was released from teaching one course during the quarter in .which he

was developing a new course, he did not work with any fewer students: those

students not enrolled in his one remaining course were likely to arrange an

independent study. Course development activities simply had to be "fit in"

around other responsibilities. Perhaps the only way most faculty would

realize a real change in the time available for curriculum development

would have been to reduce their formal responsibilities by two-thirds or

more.

Equipment purchases.. The purchase of scientific equipment would seem

to be a very straightforward task. At Forestview, however, it was a time-

consuming effort. It was time-consuming because of the consideration given

to every purchasing decision. A conscious effort was made to avoid

gadgetry for its own sake and, instead, to assess how particular instruments

could serve local needs. Visits to other institutions, queries of local

equipment manufacturers and users, catalogues, and expert advice were all

considered in an attempt to make the most useful and economical purchase

possible. These efforts seemed to be paying off. For example, Andrews

reported that they had been able to obtain aquatic monitoring equipment

that was not only $12,006 less expensive than originally budgeted but it

was also expressly designed and manufactured to fit Forestview's require-

ments.
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This kind of effort took a great deal more time than anyone anticipated

and slowed the overall timetable for these purchases by as much as &year.

It was particularly hard for faculty who were not regularly in the market

for such things to obtain information on equipment options. Not knowing

where to begin, it was difficult to conduct an efficient or systematic

information search. On several occasions, serendipitous events seemed to

play a determining

year the following

role in the final decision. By the end of the second

equipment was in place, on order, or in the process of

installation: aquatic monitoring unit for Brown, microprocessors for Tyler,

well logging equipment for Thompson, and some audiovisual equipment. A few

equipment purchasing decisions remained.

Due to the stage of project implementation, it was impossible to

document any student outcomes of equipment use, but both faculty and

students believed that the equipment would be heavily used across many

courses and provide highly effective instructional experiences. The one

exception to these positive predictions might involve the use of the

recently purchased audiovisual equipment. The Science Institute had lost

the two faculty most closely involved in the application of instructional

technology (Upton and Moore) and there were some signs during our visit

that this equipment might now remain locked up and forgotten.

Computer purchase. The biggest equipment purchasing decision of all,

had yet to be made as of spring of the second year. Project members were

giving even more attention to this decision than had been true of the

other equipment purchases. To complicate matters, however, the technology

and cost of computer hardware was changing extremely rapidly and the pro-

ject had unexpectedly lost the services of the Science Institute's only

3 o
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computer scientist. Meanwhile, there was some disagreement'1mong the

faculty as to the capabilities and functions the computer needed to possess.

Throughout the project's first two years,.a variety of efforts were

made to resolve the computer hardware situation. Attempts were made to

find used equipment, generate hardware contributions and matching grants

and generally to extend the impact of the $30,000 budgeted for hardware in

the CAUSE grant.5 While minicomputers that would serve the project's

requirements were available in this $30,000 price range, the general need

of the college and the Science Institute for an upgrading of available

computer services was so great that everyone was concerned with getting the

most out of the purchase. Options under consideration have ranged from an

APPLE microprocessor to a DEC 11/70 with 16 terminals.

As of this third visit it was very difficult to predict exactly how

the computer purchasing decision was going to turn out. From the per-

spective of the CAUSE project, it was hard to tell who even had ultimate

control over the decision. Most of the project faculty were concerned

that, first and foremost, the computer would serve the purpose for which

it was intended in the grant. Meanwhile, other members of the college com-

munity (particularly administrators) saw the CAUSE money going towards the

purchase of equipment for a revitalized college-wide computer center that

would provide both academic and administrative computing services. Some

project faculty, however, were worried about the decreased access for

their needs that might result from this latter arrangement. The final

5Evidence of some of the efforts was documented in the project's first
progress report to NSF and in a memo dated February 25, 1980 from Jim

Hempstead in the Development Office.
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decision was still in the future and a number of other options might arise

before an agreement has to be reached among everyone concerned. As of this

visit, however, the computer purchase was an emerging and increasingly

important subject of discussion. Furthermore, if a decision was not

reached soon, it would be difficult for the project to complete some of its

computer-related activities before the grant period ran out.

Faculty development. As a formal area of project activity, faculty

development primarily involved computer skills. Since the project's com-

puter scientist had departed and the hardware had. yet to be purchased,

there had obviously been little progress in this area. But Forestview

faculty do not give up their plans easily and several had begun to develop

their own skills independently through course work and private study.

While the project's original plans for this area seemed unlikely to be

carried out, the desired end in terms of faculty competencies was still

obtainable--once the hardware was available.

Facilities renovations. This aspect of the project was, potentially,

its greatest success story and may have the most to do with long-term

improvements to the quality of Forestviewls science education program. As

explained earlier in this report, the CAUSE budget for this activity was

increased more than tenfold with the help of the Kresge grant. Now,

instead of renovating a single, environmental chemistry laboratory, fifteen

laboratories, classrooms and associated instructional areas (as well as

hallways and restrooms) were being restored, renovated or re-equipped. A

few rooms were being returned to functional instructional use for the

first time in ten or twenty years. Table 21 outlines the scope of the

current restoration/renovation effort. A second phase is planned (costing

an additional $320,000) to restore the remaining areas of the building.
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Table 21

Summary of Forestview's Science Building Restoration

Item Pnount

General Building

Exterior repairs $27,723

Rebuild main air handling unit w/controls 54,876

Halls, stairs, and entrance remodeling 9,772

Install new elevator for handicapped 50,000

New electrical panels three floors 5,500

Replace main distribution panel 5,700

TOTAL General Building $153,571

First Floor

Chroma chemical rooms $ 2,160

Chemistry lecture room 3,858

Chemistry conference room 2,381

Laboratory preparation room 5,936

Analytical chemistry laboratory 55,996

Chemistry stock room 9,008

Convert men's room to men's and women's rooms 27,142

New solar energy laboratory 7,761

Audio 1,039

Remodel wood and metal shop 3,641

TOTAL First Floor $118,922

Second Floor

Chemistry lecture room $23,082

Organic chemistry laboratory 55,754

Physics laboratory 12,009

Physics classroom 4,220

Physics conference room 2,580

TOTAL Second Floor $97,645

Third Floor

Biology animal room $ 5,637

General biology laboratory 16,282

Cell biology laboratory 10,916

Verterbrate biology laboratory 11,421

Histology laboratory 6,372

Aquatic environment laboratory (new) 12,860

Women's restroom 11,395

Map room 7,748

Earth science laboratory 11,796

Geology laboratory 10,397

Third floor conference room 1,738

TOTAL Third Floor $106,562
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Table '21 (cont' d)

Item Amount

Fourth Floor

Fourth floor walls and stairway to roof repair $ 5,152

Audiovisual room 769

Men's and women's restroom 144

TOTAL Fourth Floor $ 6,065

$153,571 General Building Total
118,922 First Floor Total
97,645 Second Floor Total
106,562 Third Floor Total

6,065 Fourth Floor Total

Contract Cost for Bldg. $482,765

Contingency Allowance 11,679

Architectural fee 39,556

TOTAL restoration $534,000
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While the bulk of 'the renovation efforts were only tangentially

related to the CAUSE project per se, Thompson directs both grants and there

had always been a certain overlap between the two projects. Unfortunately,

this overlap has had its negativeas well as positive sides 'and it was

partially the frustration Thompson experienced in implementing the building

renovations that resulted in his general burnout as a project director.

The issue of authority has presented the main difficulty with the

implementation of building renovation plans. A local contractor/architect

who is also a trustee of the college was hired to conduct the renovations.

Unfortunately, this person tried to serve two possibly conflicting roles,

that of contractor's representative to the college and the college's

representative to the contractor, wit.;: the result that the Science Institute

faculty often had been left out of the planning and decision-making pro-

cesses. No information on budgets, work schedules, or design options had

been provided to anyone, including Thompson. Design modifications and

purchasing decisions were only inferred after the fact when faculty saw

such things as a planned eyewash station omitted or a hood meant for an

inorganic chemistry laboratory installed in an organic laboratory.

Communication between the contractor and the Science Institute faculty

had been so poor that in one instance a faculty member had to call

the contractor/trustee on a weekend and threaten to destroy a. particular

aspect of the renovation work before the contractor/trustee would confer

with the Science Institute about the particular design decision.

The Science Institute faculty were upset. While they were excited

to see their building receive some long-deserved attention, they became

frustrated when they saw their limited funds apparently being used
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inefficiently or for low-priority items. The faculty turned to Thompson

and Thompson tried to influence the plans of the contractor/trustee.

According to Thompson, however, such efforts had proven futile as the con-

tractor trustee, "literally does not listen to us on anything." For

Thompson and the others most closely associated with the building renovation

effort (Andrews and Bell), attempts to monitor the quality and progress of

renovation work and influence the plans of the contractor/trustee had

required up to one-third of their time on top of their other responsibili-

ties in the middle of the school year. In short, it had become a thankless,

frustrating job that Thompson and the others would be glad to be rid of.

Evaluation. The project's proposal outlined a reasonably comprehensive

set of formative and summative evaluation activities. As of spring of the

project's second year, implementation of the formative evaluation effort

was on schedule. A student assistant was working with Thompson to develop

a four-page questionnaire to be completed by students taking the newly

developed environmental science courses. The questionnaire was designed to

be offered at the end of the semester and required students to rate various

aspects of a course's lectures, discussions, readings, computer work, etc.

This instrument was to be used for the first time during the spring

quarter but even then there was discussion of the possibility of extending

the use of this course evaluation instrument to other Science Institute

courses not covered by the CAUSE grant.

The eventual, successful implementation of summative evaluation plans

was somewhat uncertain at the end of the second year. The biggest problem

was one of available expertise. Originally, a member, of the social science

faculty, Ralph Graham was to serve as project evaluation consultant. His
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services were subsequently lost to the project and no replacement was

found. In the Forestview tradition of never letting any resources go to

waste, however, Thompson spent some time questioning the case study team

about evaluation methods. He has also looked to NSF for guidance, but has

received conflicting messages on-the role and nature of evaluation (from an

NSF workshop on evaluation and the CAUSE project director's meeting).

Eventually, in spite of difficulties in obtaining help, it seems likely

that some form of the planned summative evaluation effort will be carried

out.

Project management. In a project whose activities are as widely varied

as this one, project management became critically important to the main-

tenance of a coherent approach to the project's objectives. The original

proposal recognized the complexity of the management task and allocated

between one-ninth and two-ninths of Thompson's time each year to this effort.

What the original proposal did not recognize in its management plans was

the necessity for one-person control and direction of the project. Much

more of the decision-making and day-to-day management responsibilities had

fallen on the shoulders of the project director than were originally anti-

cipated. In addition, the arrival of the Kresge grant and the college's

financial crisis complicated CAUSE project management and increased

Thompson's related responsibilities as Director of the Science Institute.

Overall, Paul Thompson has had to put in many long, hard weeks in attempting

to fulfill all of his various academic and administrative responsibilities.

Given the demands being placed on the project director, the question

arises as to the nature of the recognition and support that Thompson had

received for his efforts. Within the Science Institute, Thompson's
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contributions had been widely recognized: He has been generally credited

with being personally responsible for the successful CAUSE and Kresge

grants. Outside of the Science Institute, however, Thompson'saccomplish-

ments were less well-known. In particular, the college's administra-

tion had accorded him only a minimal amount of support and recognition.

When Thompson requested a lessening of his regular responsibilities to

accommodate CAUSE project management demands, he was told that this was

impossible. After a year of trying to meet all of his responsibilities,

Thompson became so frustrated that he went to the dean to resign from his

optional appointments as area chairperson and director of the building

renovations. The dean argued against these resignations on the basis that

the college was about to go through an accreditation review and could not

afford a change in leadership in the sciences at this time. Instead, the

dean suggested that Thompson hand the CAUSE project over to someone else.

Thompson agreed to this compromise reluctantly as the CAUSE project was

his most personally rewarding activity. These discussions with the dean

took place shortly before our last visit to Forestview and precipitated

Thompsons posting of the "Peter Principle-Forestview Principle" sign.

At the time of our visit it looked as though the CAUSE project and the

Science Institute would have new directors next year. Thompson was talking

about taking a leave of absence from the college.

Conclusions. In spite of some difficulties in project implementation,

the CAUSE project's overall status near the end of its second year was

extremely favorable. A number of difficulties had been overcome and the

project appeared capable of achieving or surpassing most of its original

objectives. We continued to be impressed by the extent of this project's

impact on the quality of one institution's science education efforts.
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Fdre :view faculty seem to have an intuitive sense of how to make the most

cost-effective ah.1 cost-beneficial use of a grant such as this. Unfor-

tunately, the project was resulting in more negative than positive conse-

quences for the project director himself.

Prospects for the Future

This report was written in June, 1980.several months after the final

visit to Forestview. The project still had one year to go, and possibly

longer if Forestview requests an extension. While the project appeared to

be making good progress, there were several areas in which some uncertain-

ties remained which could have an important impact on the project's final

outcomes. First and foremost among these uncertainties was project

directorship. At the end of the third visit, it seemed that the director-

ship of this project was about to change hands and, along with the question

of who the new director would be, was the question of whether it was pos-

sible to have an effective transition of leadership in the middle of a

project. (The experience of other CAUSE projects suggests that it is

extremely difficult to accomplish such a change without some negative con-

sequences for the outcomes of the project.) In a telephone conversation

with Thompson in June, however, we learned that he had decided not to

resign as project director. Instead, he had resigned from most of his

other duties at the college and was going on two-thirds leave next year.

His only remaining responsibilities were to direct the project, revise

and teach his CAUSE course, and conduct the project's evaluation activi-

ties. During his release time, Thompson will work on developing a private

consulting business. In this area, then, the project's future is secure,

but the college may yet lose the services of one of its more productive
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faculty members.

A second area of uncertainty with implications for the success

of the project's third year is project staffing. During the third visit it

appeared that Professors Wallace and Young were assuming the project respon-

sibilities of Professors Caldwell and Upton respectively. During conver-

sations with Thompson in June, we learned that these staffing changes were

now official. Furthermore, Hopewell, the biology professor and project

member who had been on leave since the project's first year, was now

returning to Forestview and would complete his CAUSE course development

activities. Hopewell was also going to be the new director of the Science

Institute, so someone associated with the CAUSE project would still be

filling that key administrative post. The completion of Kresge grant

activities were now to be primarily the responsibility of another member

of the Science Institute, Bell. Thus, all the various responsibilities

that Thompson had carried alone during The project's fist two years were

now divided among three people.6 Project staffing and related arrange-

ments, therefore, look appropriate for a successful third year.

The third and final aspect of the project which remained to be resolved

was the computer purchasing decision. As described earlier, this decision

appeared to be becoming an issue at the end of the second year. Specifi-

cally, some people were considering buying a microprocessor that would

just serve the Science Institute's needs while others were considering

6
As an aside, we asked Thompson whether there were any advantages to having

the Science Institute and CAUSE proje:t directorships in the same hands.

He said that he felt that the Kresge grant would not have been obtained

if the situation had been otherwise.
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using CAUSE funds as seed money in the purchaie of a new, centralized

facility which would serve the needs of the whole college. At the

present time, it is difficult to predict the final direction of this

purchasing decision. If the decision is made to obtain a new large com-

puter for the college, the attainment of some project object4ves is

likely to be delayed. Overall, however, prospects for the successful

completion of the project are good.

Project Costs

Among this project's notable characteristics is its creative use of

resources. The use of CAUSE money as seed money for obtaining further

grants and some particularly ingenious purchasing decisions have already

been mentioned. This sectio.i of the report focuses exclusively on the

project's use of its resources within each of the primary functional areas

of project activity (curriculum development, facilities renovations, etc.).

It then discusses those aspects of the project's resource utilization

patterns of particu:ar relevance to other CAUSE projects. The analysis of

project costs begins with a brief review of the procedures used to gather

cost information.

Procedures

One member of the case study team, Richard Lent, served as the cost

analyst for this case. Most or the information on the planned and actual

utilization of project resources came from a series of interviews with the

project director. Information on equipment purchases and the costs of
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certain personnel activities were derived from discussions with the pro-

ject's technical assistant or the faculty members involved. These inter-

views were conducted during the October, 1979 visit with additional infor-

mation collected during April, 1980. A further major source of cost infor-

mation was the various documents prepared in support of the Kresge grant

and in the continued efforts to*obtain a better computer.

Presenting a clear and comprehensive cost analysis of. this project has

been particularly difficult due to the diversity of project activities and

the overlapping nature of many of these activities with other activities

(including other grants) at the Science Institute. As a result, no attempt

has been made to present one picture of the project's overall utilization

of rescr,-es and, aside from a brief review of the original budget, the

focus of this cost analysis remains at the .evel of the six areas of this

project's functional activities. These areas of functional activity were

clarified with the project director and were used as the basis for this

report's foregoing review of project outcomes. Specifically they include

curriculum development, equipment purchases, computer purchases, faculty

development, facilities renovations, evaluation and project management.

Each area is treated separately under the results section below.

Results

The project's original budget as contained in the proposal is pre-

sented in Table 22. Reorganizing the project's total direct operating

costs by area of functional activity produces an interpretation of the

budget as shown in Table 23. Thus, the project's largest budgeted func-

tional activity is equipment purchases with n% of the total budget.

Curriculum development and facilities renovations come second and third
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Table 22

Forestview's CAUSE Project

Original Proposed Budget

Line Item NSF Forestview. Total

Salaries, Wages and Benefits

11. Director $ 3,402 $ 2,701 $ 8,103

12. Professional Staff 24,409 12,205 36,614

13. Assistants, Technical 4,075 2,037 6,112

14. Assistants, Student 17,744 8,872 26,616

15. Secretarial and Clerical 9,333 4,667 14,000

16. TOTAL: Salaries and Wages 60,963 30,482 91,445'

17. Staff Benefits
(when charged as direct costs) 13,41? 6,706 20,118

18. TOTAL: Salaries, Wages and
benefits (16 & 17) $ 74,375 $ 37,188 $111,563

Other Direct Costs

20. Staff Travel 491 246 737

22. Laboratory & Instructional Materials. . . . 95,093 47,546 142,639

23. Office Supplies, Communications 867 433 1,300

24. Consultants 2,667 1,333 4,000

25. Workshops 2,400 1,200 3,600

26. Evaluation Expenses 1,333 667 2,000

27. Laboratory Renovation 28,515 14,257 42,772

28. TOTAL DIRECT COST $205,749 $102,870 $308,611

29. INDIRECT COSTS $ 35,651 $ 17,826 $ 53,417

30. TOTAL COST OF' PROJECT $241,392 $126,696 $362,088

31. TOTAL CONTRIBUTED BY INSTITUTION . . . $126,696

32. TOTAL AWARD FROM NSF $241,392



Table 23

Forestview's Proposed Budget by Functional Activitya

Areas of Functional Activity

3udget
b Curriculum Equipment Computer Faculty Facilities Project

Line Item Develo'ment Purchasesb Purchase Develoment Renovations Evaluation Mana'ement

Ii. Project Director
$8,103c

12. Faculty $36,614

13. Technical Assistant $6,112

14. Student Assistants 26,616

15. Secretary
14,000

!O. Staff Travel
737

!2. Laboratory Instruc- 105,809 $36,830

tional Materials

23. Office Supplies
1,300

24. Consultants 4,000

25. Workshops
$3,600

6. Evaluation
$2,000

7. Laboratory Renovation
$42,772

8. Total Direct Operating 81,141 113,266 36,830 3,600 42,772 2,000 28,503

Costs (Including

Benefits)

- Total Direct Operating 26% 37% 12% 1% 14% 1% 9%

Costs as Percent of

Total Budgeta

2

2

2

S
,.0
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Footnotes to Table 23

a

b

This does not include indirect costs.

The only personnel time shown for equipment purchases is that of the
Technical Assistant since he is the only person with an explicit respon-
sibility to devote time to this area.' He also has some responsibilities
for the computer purchases and facilities renovations. Faculty also
devote some of their curriculum development release time to this area
but the specific nature of this responsibility is not explicit.

cProject Director's time is presumably divided in some way across the
project's various functional activities although no attempt is made here

to show such a division. In a similar fashion the secretary's time
could also be divided across other areas.

36
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with 26% and 14% of the budget respectively. Considering the project's

budget from another perspective, capital expenditures (lines 22 and 27 of

the budget) account for 60% of the total funds committed to this effort.

The CAUSE project funds are only part of the resources presently

committed to improving Forestview's science education capabilities.

Working from the $43,000 allocated to laboratory renovations in the CAUSE

budget, the Kresge Foundation's grant and the matching contributions of

other donors has produced a total budget of $534,000 for renovating much of

the Science Building's facilities. Thus, the total amount of funds cur-

rently devoted to science education improvements of all types is close to

$900,000 and may reach around $1,000,000 if current efforts to use the

CAUSE project's computer budget as seed money for an additional grant

succeed. It should be noted that all of these additional funds are devoted

to capital expenditures: no funds have been allocated to cover the personnel

expenses of faculty and staff involvement in these various activities for

curriculum development and project management time. The manner in which

these various resources are being employed is described below by area of

functional activity in the CAUSE project.

Curriculum development. Eight courses are-to be developed and revised

"during the period of the CAUSE project. The development and revision

stages are each expected to take one-third of a faculty member's time for

one quarter of the academic year. CAUSE funds cover the cost of this

release time by paying one-third of the faculty member's salary during

those quarters he is working on the course.
7

The budget also supports

7As is true with most of the project's budget categories, the actual

source of these release time funds is a 2/3-1/3 mix of grant money and

institutional contributions.
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student assistants to help with some course development activities. (Up

to one,-third of the technical assistant's time is specifically devoted to

the CAUSE project to handle equipment purchasing and installation activi-

ties and these activities are often closely related to a faculty member's

development activities.)

By April of the second year, four courses had been developed and

offered for the first time prior to undergoing any necessary revisions.

The major expense for all of these development efforts had been faculty

salaries for release time. Generally, the amount of time actually spent

by faculty in developing a course during that particular quarter was

roughly equivalent to the allotted release time. This estimate over-

simplifies the situation, however, as course development activities fre-

quently began before the assigned quarter and there was great variance as

to what constituted a third of each faculty member's "average" work week.

Looking ahead to the completion of these four courses (through the revision

stage), the total cost of each is expected to range between $3,100 and

$3,900 (exclusive of materials and equipment).

Of the remaining four course development projects, two should be com-

pleted at a cost similar to the first four. The other two projects

present more of a problem as the project had already paid for their develop-

ment but the faculty members involved have since left the college. Given

the individualistic nature of each faculty member's course development

activities, it was almost impossible for other faculty to step in and teach.

these courses without redeveloping them. The project was presently

refunding the development of the environmental chemistry course and current
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predictions are that this course will cost close to $7,500 by the time it

is finally complete(:.

Equipment purchases. The most notable characteristic of this pro-

ject's equipment expenditures was not what was spent, but what was saved.

In spite of the fact that most equipment purchases were made at least a

year later than originally planned, Forestview had consistently been able

to obtain the equipment it required at a lower cost than originally bud-

geted. For example, the audiovisual equipment cost $8,000 rather than the

original estimate of $10,000, and a new means of performing the desired

aquatic environmental monitoring activities reduced equipment costs in this

area by $12,000. In neither of v.hese examples is there any reason to

believe that the original cost estimates were inaccurate but, rather, that

some very careful shopping along with technical advances resulting in

simpler equipment have produced better buys. The hidden cost of this

effort, however, has been the time spent by project faculty and staff in

obtaining information and reviewing requirements prior to making their pur-

chasing decisions. Depending upon the amount and sophistication of equip-

ment to be purchased, some faculty have had to devote considerable time

(amounting to a day to a week's worth of time over the first year) to this

somewhat overlooked aspect of project activity.

Computer purchase. The most complex equipment purchasing decision of

all had involved the choice of a computer. While specific hardware and

software needs were identified and listed in the project's original pro-

posal, the rapid advances in this technology and the college's desire to

get as much with this money as possible had invalidated the original pur-

chasing decisions. Therefore, various members of the project's faculty,

other Science Institute faculty and certain college administrators had
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spent from several hours to a number of days of their time in researching

the computer issue, developing proposals and contacting potential donors.

The value of this contributed time was again a very real but unrecognized

expense of the project.
8

Faculty development. At the end of the project's second year, the

$3,600 allocated for workshops to improve faculty computer and audiovisual

equipment skills remained unspent. This was partly due to the absence of

the faculty who were to conduct these efforts and partly due to the delay

in the computer purchase. It was expected, however, that these activities

would be completed as budgeted during the project's final year. In the

meantime, several faculty had devoted some of their own time to personal

efforts to improve their skills in these areas (specifically, computer

skills'.

Facilities renovations. The $42,772 of CAUSE project funds originally

allocated to laboratory renovations had been spent pretty much as planned

with one exception: the decision to renovate rather than replace the

laboratory benches lowered the cost per bench to the point where four

"new" benches rather than three were obtained. Specifically, it cost the

PrOject approximately $6,100 in materials and labor to renovate and re-

install an old bench as opposed to $8;500 to purchase and install a new

bench.

aWhether the value of this time should actually be estimated in dollars

and added to the college's contribution in calculating the project's

total cost, however, is rather questionable. If the project-had been

conducted as proposed, then these costs would not have been incurred.

It is only the faculty's desire to further extend the project's impact

that has led to this additional time demand.

34 0



Facilities renovations originally funded under CAUSE are, obviously,

only a small part of the story given the $500,000 of additional renovations

financed through the Kresge grant. A detailed cost breakdown of the total

renovation effort was given earlier in Table 21, Summary of Forestview's

Science Building Restoration.

The one cost that does not show up on either the CAUSE or Kresge

renovation budgets is the value of the time required of college faculty,

staff and, specifically, the project director to plan and monitor these

renovation efforts. During the winter and spring quarters of thr CAUSE

project's second year, for example, Thompson spent an average of ten hours

a week (in addition to his regular responsibilities) managing the building

renovation activities. Several other members of the Science Institute's

faculty and staff (particularly Young) have also devoted similar amounts

of time to this effort.

Evaluation. The project had yet to spend much of its evaluation bud-

get. A student assistant was receiving several hundred dollars (paid on an

hourly basis at $1.10/hour) for work on developing a course evaluation

instrumentation. The more elaborate and extensive plans for the project's

summative evaluation await implementation in the project's final year.

Project management. The original proposal allocated from one-ninth

to two-ninths of Thompson's time each year to project management respon-

sibilities. As noted in several places in this report, project management

had been a much more demanding and time consuming task than originally

anticipated. Thompson'sdescription of the time he had donated to various

project activities since the start of the CAUSE grant suggests that the

total value of the project director's time for three years could be con-

servatively estimated at almost twice the $8,103 actually budgeted. The

3I
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amount of this donated time, however, is considerably larger than it would

have been had the Kresge grant not been obtained. In fact, if all of the

proposal's original plans had been followed exactly, then the project

management demands would have been close to the original budget for this

activity: again, it is the attempt to maximize the impact of the CAUSE

grant that has resulted in unrecognized costs to the project's faculty and

staff.

Discussion

Aside from the cost issues associated with the various areas of this

project's activities, several general findings can be deduced from Forest-

view's experience that have potential relevance to other CAUSE projects.

First, faculty turnover on development projects can be costly in a very

real sense as the improvements are closely tied to the individuals

involved. By comparison to the equipment purchase and renovations aspects

of this project, the money spent on curriculum development is least likely

to have long-term impacts upon the quality of science education at Forest-

view.

A second observation is that capital improvements take a considerable

amount of personnel time to complete. In general, however, the time needed

to research and insure the proper implementation of capital improvements

goes unrecognized even though, in Forestview's case, this extra investment

of time greatly increased the project's impact in a number of areas.

Third and finally, Forestview's experience suggests that there can be

a conflict between the wise use of CAUSE funds and the plans of the ori-

ginal proposal. If Forestview had followed the initial specifications

for the project, then it would not have the possibility of achieving the
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kinds of benefits to its science education Programs that now seem likely

to result from this project. The reason for this conflict between original

plans and ultimate best uses of project resources seems unavoidable. It is

simply that the nature of a grant proposal does not allow for the justifi-

cation of budget items on the basis of predictions as to the availability

of used equipment, additional grants and technological innovations--yet

such possibilities may provide the most cost-effective means of using

project funds. It is fortunate that the people on this project recognized

that creative use of project resources was appropriate as long as the over-

all intent of the project remained the same.

Conclusion

It was the best of times and the worst of times for the college. If

nothing else, however, NSF should view Forestview's CAUSE project as money

well spent. In terms of CAUSE's ability to affect the quality of American

science education, CAUSE program officers might well echo the sentiments of

a well-known observer of higher education who argued in Change Magazine

to "let a thousand [Forestview's] bloom."
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Preface

The CAUSE project at Ivy University has consisted primarily of the
establishment of a Center for Instructional Development in Engineering
(CIDE). The primary .long -term goal of the CIDE has been to institution-
alize a systematic igproach to infi:ructional development within the
rather large and inc apendent departments of Engineering. An important
secondary and facildtating goal has been to increase the awareness of
and positive attitude toward instructional development among faculty.
The establishment of the CIDE has been used to achieve both these goals.
Activities of the center have included the support of the instructional
improvement projects of four individual faculty, and the implementation
of a series of formal and informal staff development programs and acti-

vities for engineering faculty.

The challenge the project has posed to us, as site visitors, has
been to understand the relationship of the various activities to the

project's long term goal. At times, the activities have appeared to be
fairly independent individual projects, unrelated to each other and only

peripherally related to the project's ultimate goal. At other times,

each of these activities could be seen as promoting the slow but steady

movement toward the acceptance of instructional innovation by a broad

base of individual faculty and administrators, and an increased use of

concepts of instructional design in the development and implementation

of instruction at Ivy University.

The project director at Ivy has felt strongly thrt a low profile
approach to institutional change is most appropriate, particularly with-

in a prestigious, .7esearch-oriented institution composed of strong and
independent faculty. We as site visitors, at times, felt a more
aggressive approach would have been in order. These differences of
opinion have been discussed openly and frankly, and it is to the credit

of the project director that he has fully cooperated with this study

although he has not always agreed with our point of view. We hope that

both perspectives have been fairly represented.

The names of faculty members, administrators, students, and the

university have been changed to fictional names throughout this case stud

3 /I 4
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Introduction

Overview

The CAUSE project at Ivy University is a 3-year effort, beginning

in the summer of 1977, to create a Center for Instructional Development in

Engineering (CIDE) and to conduct related instructional development and

evaluation activities. The CAUSE grant from NSF covers $250,000 of the

proposed project costs of $420,000.

This report is based on a series of three visits over an 11-month

period by two-person teams composed of an educational evaluator and a

science educator. (The science educator on the team was switched after

the first visit for logistical reasons.) The visits occurred during the

last part of the second year and the first part of the third year of the

project. A cost analyst visited the project on one occasion and also

.interviewed project administration and staff by telephone on several

occasions.

The focus of the visits was on the implementation of the major com-

ponents of the project. We looked specifically at: the Center for

Instructional Development in Engineering (CIDE), curriculum development

efforts in four specific engineering courses, a seminar and workshop

series for staff development and the evaluation strategies designed to

support the Colter's efforts. The site visitors sought to understand the

degree to which each of these components was implemented and to understand

the relationships of each of the components to the other, to the university,

and to possible future curriculum development efforts.

This report is organized into four major sections. This introductory

section provides some background and includes a description of the
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university context. The next major section, entitled "Project Implemen-

tation" describes the rationale of the project and includes a description

of the various components of the project. The third major section disCusses

the project from the perspective of four of the central issues of the over-

all program evaluation of CAUSE of which this study is a part. The final

section describes and discusses the costs of the project and is felowed

-by some brief summary remarks.

The University Context

Ivy University is the land grant institution for the state in which

it is located. Its undergraduate enrollment at the beginning of the grant

totaled approximately 24,000 students, almost one-quarter of them enrolled

in one of the ten engineering departments, Enrollments in engineering

have been steadily rising over the past ten years as the demands from

industry have been rising. These same demands have led to a slight

decline in total number of faculty and have been making faculty recruitment

and retention somewhat difficult. The fact that Ivy's state allocations

have not kept pace with the increases in enrollments has also added to the

challenge.

In the face of increased enrollments, and given a strong institutional

commitment to maintain faculty research activities, some efforts to increase

instructional efficiency have been made by engineering faculty 1., develop

self-paced, modularized and other less traditional approaches to teaching.

The CAUSE project is seen as an opportunity to crovide support to faculty

interested in developing new and more efficient tpprcaches to instruction

through the development of a Center for Instructional Development in

Engineering.
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Project.Implementation

Background

Ivy University's departments of engineering are unusually large, their

combined enrollment being greater than that of many entire colleges. The

individual engineering departments are also relatively independent. Most

are physically located in separate buildings on the campus and, because of

their size and complexity, there is relatively little communication and

interaction among faculty of the several departments. Although the heads

of each of the departments are administratively under the Dean of Engineering,

much of the control of fiscal and personnel resources is delegated to each

department head.

This independence of the individual departments has posed a challenge

to the development of formal support for curriculum development efforts.

Although a university center for instructional development has existed

since before the CAUSE grant, it has not been actively used by engineering

faculty. (This has apparently been due to its administrative and physical

distance from the engineering departments.) On the other hand, the

development of a center within a single engineering department would have

lessened the likelihood of its being used by other departments. The

response to this problem has been the designation of a portion of a new

interdisciplinary building as the location for a center for instructional

development. Physically separate from each of the engineering schools,

it has been given administrative independence through the creation of a

policy board composed of the heads of each of the engineering departments,

the director of the library and an associate provost. The center has
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been funded, in part, through contributions from the budgets of each of the

departments. It has been hoped that this combination of independence from

and support by each of the departments will provide a workable balance of

authority and accountability for the center.

The decision to create the center had not been definitely made before

the writing of the proposal and, according to the project director, whether

or not it would have been created without the CAUSE funds remains an open

question. However, the proposal cites the administration's projected

use of space in a new engineering building (two large areas had been set

aside for a center) as evidence of a commitment to the concept. The CAUSE

proposal described two principal objectives of the project. These were

(a) to create staff and begin to equip a Center for Instructional

Development in Engineering (CIDE), and (b) to use the CIDE to carry out

three types of activities:

1) To support and partially.fund four instructional
development projects in the areas of engineering
laboratory and design courses;

2) To provide for development of systematic peer
course and curriculum evaluation mechanisms to
augment available student evaluation mechanisms;
and

3) To inaugurate an invitational seminar series on
instructional development.

The Center

The CIDE is physically located in the new Vaser Engineering Center

Building designed to house interdisciplinary education and research

activities within the departments of engineering. The building was

completed in early 1977 and funds from NSF for the establishment of a

CIDE became available in July of that year.
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The Center occupies approximately 4500 square feet of space in the

approximately 80,000 square foot, three-story building. Located in two

rooms, the Center has a materials development area and an experimental

teaching/learning area. The materials development area--about 1500 square

feet--has work space for four to six faculty members to engage in instruc-

tional development projects, prototype carrels equipped with video and

slide/tape equipment, a conference area, and desks for the Center director,

assistant to the director, and project secretary. Equipment available to

faculty includes a copymaker, slide duplicator, drafting facilities

(and graphics artists), transparency-maker and audio recording equipment.

A portable video recording system is also available to instructional

developers.

The experimental teaching/learning area, consisting of about 3,000

square feet of open area sectioned off with free -standing partitions and

classroom furniture, was designed to accommodate three kinds of activities:

small group activities, computer-based instruction, and tryouts of new

individualized instructional materials.

The director of the Center, who is also the CAUSE project director,

is on leave quarter-time from the electrical engineering department. He

was chosen for the position because of his history in instructional

innovations in electrical engineering and for his professional interest

in instructional development. The fact that he has also maintained, as

a prime professional focus, an ongoing teaching and research program in

electrical engineering was important for providing the Center and its

activities with academic and professional credibility according to many

of his colleagues. The director views his position as temporary (i.e.,
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for the duration of the project and a few years afterward) with the hope

that other engineering faculty will also cycle in and out of the position

as the idea of the center gains support among his colleagues. "Ideally,"

says the project director, "I should be working myself out of a job."

The director's responsibilities are to meet periodically with the

Center's policy board, to assist faculty in their instructional development

Oforts, to encourage the use of the Center by faculty and to coordinate,

supervise and manage the various activities supported by the Center.

The Center is also staffed by a half-time assistant to the director

(the assistant holds a Ph.D. in English and a B.S. in Physics), a full-

time secretary and a 10% time graphic artist. While the graphic artist is

occasionally used to produce course-related materials, she reports that

most of her efforts relate to the preparation of publications for faculty.

This service was noted and appreciated by a number of faculty with whom

we spoke.

In addition to providing support to the four curriculum development

projects supported by the CAUSE grant, the Center also supports a series

of short-term curriculum development projects during the summer (a con-

tinuation of a "President's Faculty Grant Program"), a program of evaluation

of the Center's efforts and an invitational seminar series on instructional

development.

A summary of center staff contacts maintained by project staff shows

that Center staff have interacted with engineering faculty on instructional

matters on the average of two to three times per day. These contacts have

included a variety of types of activities ranging from answering simple

questions on providing access to equipment to providing assistance on the
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redesign of course materials.

The primary role of the Center, according to its director, is to

provide support and encouragement to faculty in the area of instructional

innovation and development. The director feels strongly that instructional

development should not be forced upon faculty, particularly upon highly

qualified research-oriented faculty with well-established reputations in

their fields. He also believes that it would be relatively difficult to

exert such pressure on individual faculty for a number of reasons. Included

among these are the director's lack of administrative authority over faculty,

the independence of the departments of engineering, the independence of

faculty, and the general overburdening of faculty due to heavy teaching

and research loads.

-In general, the Center maintains a low profile within the engineering

departments following a policy of gradual institution building rather than

one of rapid and radical change. The Center also practices an open door

policy with faculty being made aware of the opportunities for assistance

through announcements in faculty meetings, faculty seminars, newsletters,

evaluation publications and the. Anyone who has expressed an interest

in worl'ing with the Center seems to have been actively followed up and sup-

-. ported. At the same time; those faculty who prefer not to become involved

with the Center or with instructional improvement efforts have not been

vagressively pursued on the assumption that successful examples of the

instructional improvement efforts of others would, in the long run, provide

the most powerful arguments for the Center.

The initial focus of the Center was on the support of four instruc-

tional improvement activities already begun (or planned) for engineering



327

faculty from four of the engineering departments. These activities will

be described in the following sections.

Laboratory for Computer-Based Manufacturing Control

Current manufacturing procedures rely heavily on the use of digital

computers for control of the movement and manipulation of manufactured

articles. A typical example might be the production of a heavy piece of

tractor engine which has to be lifted, drilled, re-positioned, planed,

rotated and milled in a series of operations during the manufacturing

process. While in the past each of these steps might be successively

performed by a number cf individuals, it is now possible to monitor and

control the entire process with a single computer which operates drills,

lathes, lifts, cranes and other manufacturing and handling equipment.

The problem this presents to an engineering laboratory is that the

equipment necessary to simulate this process is both expensive and

dangerous, and it is impossible to use in an undergraduate classroom or

laboratory setting.

The solution developed by Dr. Jackson, a faculty member in the

Industrial Engineering Department, is to create small, low-cost demonstra-

tion models of industrial settings. The actual manufacturing equipment is

simulated with Fisher Technics miniature building blocks which are similar

to children's interlocking building blocks, but are more complex and

include peripheral equipment such as motors, wheels, tracks, and the like.

The modeled equipment is monitored and controlled by microcomputers

(and custom-designed interface units) to simulate various industrial

operations. For example, his most complicated project is a model of the
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Caterpillar tractor assembly plant in Moline, Illinois, Each of six work

stations (complete with tracks,.conveyors, and rotating platforms) is

programmed by pairs of students to simulate the Caterpillar manufacturing

operation, with Jackson providing the interfacing programs to link all

of th,.! programs together.

The materials, although originally designed for use as children's

toys, are expensive and their development, time consuming. However, faculty

and students reported enthusiastic endorsement of the approach, The pro-

ject has also attracted the attention of a variety of audiences from

academic and industrial contexts and, according to Jackson, four or five

other universities have begun to use the same ideas.

During the course of the site visits a number of senior faculty

expressed some concern that Jackson's activities in instructional develop-

ment were detracting from his research efforts and could work against

his promotion and tenure. Several of his students voiced similar-concerns,

as did Jackson. In fact, Jackson did not receive a promotion, and toward

the end of the second project year he had a graduate assistant rewire all

of the microcomputers to insure their operability by others in his absence.

Although he reports that he harbors no ill feelings about his involvement

with the CIDE, he would not recommend getting involved in instructional

development activities to a new assistant professor but would recommend

instead a concentration on bench research.

Jackson feels that instructional development efforts will continue

to be supported within his department, although he believes that many of

his colleagues do not feel strongly about such activities. The head of

the department reports that he had supported instructional innovation
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before the CIDE and would continue to support it, but also feels ve'y

strongly about the primacy of research in industrial engineering.

Materials Engineering Laboratory Instruction

The increased enrollments in engineering have placed a particular

burden on the service laboratory courses provided to all of the university's

departments of engineering by the relatively small Department of Materials

Engineering. One course in particular originally used three of four

faculty quarter-time to teach approximately 185 laboratory students. A

particularly time-consuming role served by the faculty in this course was

to present a 20-30 minute introductory lecture for each lab session.

This approach posed a number of problems. First of all, it tended to

dilute the efforts of the relatively small materials engineering faculty,

forcing them to devote less time to one-on-one assistance within the

laboratory and to their other research and teaching duties. Second, it

introduced unwanted variation of content into the basic laboratory course

because of the variation in interests and backgrounds of individual faculty

and staff members. Third, it introduced an unwanted variation in quality

of instruction due to faculty differences and the difficulty of maintaining

faculty interest in repeating the same set of basic material three to five

times a week.

The solution to these problems has been the development of six 20-30

minute television tapes funded by the CAUSE project to be viewed by

students at the beginning of each of six laboratory sessions. Although

the number of graduate assistants assigned to the course is unchanged,

the number of quarter-time faculty assignments has been reduced from three

354



330

or four to one who monitors the instruction of all 185 students,

The tapes themselves are fairly straightforward, consisting primarily

of a lecturer and supporting graphics--charts, illustrations, and photo-

graphs--developed in part by the CIDE. (The actual production of the

tapes was done through non-CIDE facilities within the Vaser Building.)

While portions of the tapes deal with the content of the course, they are

intended to be primarily procedural, Each tape is available during the

appropriate lab session so that students may review it while conducting

the activity, if so desired.

The faculty member who has developed the tapes, Dr. Carlson, reports

that there initially had been quite a bit of faculty opposition to the

use of tapes in the classroom, due partly to a worry about being put out

of a job but especially due to a belief that television is simply not the

best way to teach a lab. He has overcome this resistance to a large

extent through examples of the work of others (the CIDE director has been

a help here because of his own previous and related work) and through the

successful use of the six completed tapes. The faculty have particularly

appreciated the partial relief from their large teaching loads which the

tapes have provided.

The Department of Materials Engineering has made a practice of

requesting input from students, both immediately after having taken a

course and during their senior year, through a student evaluation committee

system. (This latter approach is unusual in that the faculty regularly

solicits, and receives, detailed and quite frank senior student perceptions

of individual faculty performance.) The data indicate student acceptance

of the tapes. Interviews with faculty have indicated that several
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faculty who were initially opposed to the idea grew to'accept the approach.

One of these has reported he might make some tapes on his own,

Carlson is continuing his interest in the development of alternative

approaches in instruction. One project he is presently considering is

the development of a self-paced course in quantitative metallography which

will utilize a computer-controlled, motor-driven microscope, The mechanism

will focus the microscope on specific, predetermined areas of a sample

which the student will then observe as an instructional example or as part

of a test. The director of the CIDE and his assistant contributed to

Carlson's development efforts by participating in several brainstorming

sessions about the course and providing technical assistance in thL pro-

dtiction of materials.

-5.

They have been accepted by both faculty and staff and appear likely to be

used for sometime. The production of additional tapes has been considered,

although limitations of viewing space may prevent this.

The tapes developed through CAUSE are presently being used regularly.

Computer-Assisted Design of Linkage Systems

Mechanical linkage systems are combinations of gears, pivots and

linkages which, when activated, will move an object through a series of

predetermined points. Examples of mechanical linkage systems are the

series of arms, levers and pivots which open and close the convertible

lr
top of an automobile or that feed the paper into a printing press or

duplicating machine. Calculation of the correct length of the linkage

arms, the positioning of pivot points and the selection of gear sizes is

a complex interactive process that may take weeks to complete through
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the use of protractors, compasses and mathematical formulae, The time it

takes a student to work Through a single problem lirits his/her practical

experience with mechanical linkage systems.

The solution to this problem, develcped by Dr. Vargress, chairman of

the Department of Mechanical Engineering, was the creation of a computer

program for use on an intelligent, interactive computer terminal which

allows students to specify gear radii, pivot points, and connecting link

lengths to move an object from one position to another. As the parameters

are specified (either through key entry or through the use of a light pen),

the computer constructs the mechanism on the video screen. Once all the

parameters are entered, the computer graphically simulateS the action of

the mechanism, moving it through its cycle, revealing whether or not the

design is successful or if the mechanism would bind or otherwise malfunction

if actually constructed. This program enables a student to work through

several different problems in substantially less time than would be

otherwise possible.

The development of the computer program for this activity has been

carried out primarily by a graduate student in partial fulfillment of his

master's thesis. The task has teen somewhat challenging since no prece-

dents have been available. The student has had very little previous

programming experience and the equipment itself has had to be partially

redesigned since it reportedly did not perform to the specifications the

salesperson claimed it would. Nevertheless, the program seems to perform

smoothly. It can be seen chat particular attention has been paid to

insuring that the program can be easily used by an uninitiated student,

with ample help and guidance available on the terminal screen as needed.
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Vargresc reports that initial surveys of students indicate that the

program will be well received, and present plans are to offer the terminal

and program for use in an undergraduate mechanical engineering course

enrolling approximately 100 students per semester. The large number of

students will present some problems since there is only one available

terminal, but it is hoped that careful scheduling will overcome this

difficulty.

Study of Engineering Laboratory Courses

The fourth major faculty project supported by the CIDE is a study of

engineering laboratory courses within the university's various engineering

departments. The purpose of the study is to open lines of communication

between the various persons involved in the design and implementation of

laboratory courses and to develop recommendations on how innovations

might be shared across schools. Specifically, the report makes recommen-

dations regarding the application of innovations in other engineering

schools to laboratory instruction in civil engineering.

Data about laboratory instruction have been gathered primarily through

two approaches. One has involved informal observation of and interviews

with various engineering department faculty members involved in laboratory

Instruction. The second been to design and conduct a survey of gradu-

ating seniors in engineering regarding their impressions of laboratory

instruction at Ivy. (This survey is actually a follow-up to another, more

general, survey of graduating seniors,to be discussed later.) Dr, McDonald,

a faculty member of the Civil Engineering Department, feels that the

availability r evaluation staff through the CIDE has been particularly
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helpful. Dr. McDonald has also prepared a bibliography of laboratory

instruction which he has distributed to engineering faculty. According to

McDonald, the survey results will be documented and possibly submitted to

the American Society of Engineering Education (ASEE) for publication.

McDonald himself is involved in innovative laboratory instruction,

His own lab in civil eagineering includes a variety of work stations at

which students can observe and monitor various sorts of structural

behavior. The lab stations utilize materials and equipment obtained

through a variety of private sources and through university funding.

McDonald feels that an institution such as the CIDE is important for the

support of instructional innovation, particularly in a heavily research-

oriented university. He feels that instructional development takes

faculty time and the support of persons skilled in instructional develop-

ment and the existence of a center such as the CIDE helps to guarantee

the availability of such support when it is needed.

Othnr Support of Curriculum Development

The CIDE has sponsored a series of seminars and workshops (at times

co-sponsored by the Office of Instructional Development of the School of

Social Sciences and Education), led by innovators in instruction from

outside the university. The workshopL are designed to "stimulate faculty

thinking and action" with respect to instructional development. Both

engineering and non-engineering faculty have been invited to the sessions.

Engineering attendance has varied between 10 and 15 faculty per session.

Session topics included university lecturing, teaching problem solving,
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applied creativity and others.

One motivation for attending these sessions has been the summer

instructional development program sponsored by the CIDE and funded through

contributions of each of the engineering department's budgets, Each

summer a number of faculty (approximately six) are funded at half-time to

work on their own instructional development projects. One of the stipula-

tions of the support is that the work be carried out on the premises of the

CIDE so that its resources might be maximally used and so that individual

faculty might profit from the support and encouragement of others. Faculty

are encouraged to propose projects with goals that are achievable within

the time provided;. e.g., the redesign of two or three weeks of instruction,

as opposed to merely,beginning a project which may or may not be completed

at some future time.

The project director intends to identify highly motivated faculty

members during these summer sessions with the hope of obtaining for them

quarter-time funding for continued work during the academic year. He

believes that programs such as these are gradually leading to a change in

attitude toward instructional development efforts. He 'believes that the

step-by-step approach of involving faculty in instructional development

efforts, followed by the support they need to continue their efforts,

is likely to be the most effective long-term strategy.

Project Evaluation Activities

The evaluation responsibilitieS for the proje,:t have been handled

by a representative of the university's measurement and research center

and a member of the freshman engineering faculty who are both experienced

in instructional research. The evaluation has multiple purposes, according
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to the original proposal, including "the assessment of various effects of

project activities, from the narrow and specific to the very broad matters

of project influence on, for example, curricula, faculty, and institutional

arrangements."

The evaluation staff has been primarily involved in the administration

of four formal surveys. A mailed questionnaire has been administered to

all currently graduating seniors soliciting their opinions on undergraduate

engineering instruction in general. A second, follow-up questionnaire

focusing on graduating students' perceptions of the laboratory courses has

been done in conjunction with Dr. McDonald's activities described earlier.

A parallel questionnaire has also been administered to engineering faculty

soliciting their views on the utility of various services and equipment

available or potentially available to them through the CIDE. Finally, a

survey of mechanical engineering students has been conaucted to solicit

their opinions of the content of a course in machine design and analysis.

Other activities of the evaluation staff have included the occasional

provision of guidance and assistance to individual faculty in the evalua-

tion of their own materials.

Reports of the formal survey have been produced in a very attractive

format and printed on good quality paper and have included photographs of

the CIDE in operation. CIDE staff believe that the surveys provide an

effective public relations tool for the center. Almost all of the 350

copies of the survey results have been distributed among engineering

faculty.

The CIDE director has also developed a course evaluation guide which

has been made available to faculty to assist them in identifying those

aspects of their courses "which could benefit from an instructional
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development effort". While the. guide has not been formally used by the

faculty fyr evaluation, faculty have reported that is has been useful for

curriculum planning. The project director also believe the guide has

served to raise the consciousness of faculty members with respect

to curriculum design issues.

Discussion/Conclusions

This section of the case study discusses the CAUSE project at Ivy

University from the perspective of four of the central issues of the

overall program evaluation of which this study is a part. These issues

relate to the need for and institutional support of the project, implemen-

tation of the project, impact of the project and the role of evaluation in

the project. The issue of project costs willbe.treated separately following

this discussion.

The Need for and Institutional Support of the Project

There is a definite need for increased support of instructional

development at Ivy University, particularly in the area of laboratory

instruction. The increase in student enrollments and the decrease in

available faculty require increased efficiency of instruction. The

laboratory courses, which some faculty have indicated are most amenable

to instructional innovation and which have been the focus of most of the

faculty's instructional design efforts, have been cited by surveyed

graduates as most in need of improvement. The faculty in general are

heavily research oriented and many have never taken the opportunity to

systematically think through the process of instructional design, and

would not be inclined to do so on their own. While support for instruc-
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tional innovation does exist elsewhere on campus, it is not used by

engineering faculty because of the physical, psychological and administra-

tive distance between the large engineering departments and the central

campus facilities.

There has been some evidence of administrative support for the CIDE

from the highest levels. The strongest evidence has been the designation,

before the CAUSE proposal was submitted, of a large amount of space in a

new interdisciplinary engineering department building for use by the Center.

(However, the project director reports that he strongly suspects that

without the CAUSE grant "the CIDE may-have lost out to pressures to use

our limited resources in other ways".) Other evidence includes the

institutional contributions for individual faculty curriculum development

projects, a practice begun before CAUSE and one which seems likely to con-

tinue after the grant expires.

It is apparent, however, that the needs represented by the CIDE com-

pete for the attention of faculty and administration against other needs

generally perceived as being of higher priority than instructional develop-

ment. Two of the most clearly competing needs are the need to produce

high quality research and the need to instruct increasingly large numbers

of students. (Although the project itself seeks to address problems

r6ated to increased enrollments, the immediate need to instruct large

numbers of students competes with the longer-term need to develop new

approaches to these problems.) Attending to all three sets of needs is,

of course, crucial to the mission of the university. The challenge is

to determine and maintain the appropriate balance.

This competition can be seen in a number of ways. Many of the

faculty most heavily involved in instructional development efforts as
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well as others on the periphery of the project frequently have commented

that they fslel their activities on the project tend to work against their

advancement toward promotion and tenure. It is also felt that work in

instructional development has not been highly regarded by the majority of

their colleagues and that they have participated at some.Pisk to the

professional esteem of their peers.

Not everyone interviewed, particularly university administrators, agrees

with the assumption that the need to do research conflicts with the need to

create high quality instruction. The argument is made that the involvement

of faculty in research necessarily leads to higher quality instruction and

that the two needs are complementary and not competitive.

An important justification for the CIDE has been the increase in

instructional efficiency it would provide the departments of engineering.

Increased efficiency is felt necessary because of increasing enrollments

and decreasing numbers of faculty. It is unfortunate that the problem,

increased teaching loads, also partially mitigates against the implemen-

tation of the solution, the design of innovative instruction. While

faculty have engaged in a variety of instructional development efforts, it

is clear that resources of time and emotional commitment have had to be

squeezed out of a fairly fixed pool. The CAUSE dollars have been used to

fund release time, and the agreed upon hours have been put into the pro-

ject by individual faculty, but it has been impossible to hire additional

faculty to counterbalance the additional responsibilities for curriculum

development. In many cases individuals' non-CAUSE instructional and

administrative responsibilities actually have increased during the time

they have participated on the project. An individual's commitment can

3 4
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only be divided so many ways, and the assignment of staff to instructional

development projects without decreasing their actual formal and informal

responsibilities for research, teaching and administration cannot yield

the highest levels of commitment to instructional innovation.

This is not to imply that the faculty and staff of this project have

not been committed to the concept of a CIDE. Quite the contrary; in light

of the strong pressures to focus professional efforts in other directions

one can only conclude that the commitment of individuals involved has

been genuine and substantial. It is important to the understanding of

this project, however, to recognize that the commitment of individual

faculty and staff is not the only commitment necessary for project success.

Institutional commitment is also necessary. In the opinion of this writer,

the institution appears to have been either unwilling or, more likely,

unable to provide a full commitment to the CIDE.

Implementation of the Project

The project was implemented as proposed, with the various mid-course

adjustments that normally occur in an effort of its size and complexity.

In particular, the two primary objectives proposed and attained were:

(1) to create, staff, and begin to equip a Center for Instructional

Development in Engineering, and (2) to use the CIDE to support four

instructional development projects, to develop course and curriculum

evaluation mechanisms and to inaugurate an invitational seminar series

on instructional development.

While some would view the second objective as the primary objective,

that would be a misinterpretation of the intentions of the project

director. The development of courseware, the production of evaluation
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reports and the holding of seminars is perhaps the most visible aspect of

the project. But many of these activities would have occurred at some

level without the CIDE and, while each will have its own relatively immedi-

ate impact on the engineering departments, their long-term impact on the

institution will be necessarily limited by changing curriculum requirements,

faculty turnover and the like. The primary goal of the project according

to the project director, has been the creation of a center for instruc-

tional design. In addition, it is the hope of the project director that

the existence of the Center will lead to an increased awareness of instruc-

tional development and, ultimately, to the institutionalization of a

systematic approach to the design of instruction.

The first step has been taken': i.e., the Center itself has been

created, staffed and equipped as proposed. The project director reports

he has also been emphasizing what he sees as the second step, i.e., increa-

sing individual faculty membert' awareness. As he puts it, "The goal of

this project is to have faculty talking about instructional design over

their coffee." Implementation of policies and activities to support the

achievement of this goal has been substantially more difficult than

staffing and equipping the Center or assisting in the development of

materials for individual courses. The project director sees it as a

much subtler process--it must occur gradually; and it is difficult to

monitor progress on even a year-to-year basis. Yet, if successful, it

will have a long-term and meaningful impact on instruction in the engineering

departments. The challenges faced by the project are formidable, however'.

The competition for institutional resources among vital needs of the

institution has already been discussed. Other challenges include the fact

that most research oriented engineering faculty have not experienced nor
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become involved in formal instructional design procedures and they have

seen little evidence that it is worth their effort. In fact, many can quite

easily point out examples where attempts to design instruction according to

formal development models have been counterproductive. The assumption that

"excellence in research will lead to excellence in teaching" is widely held

and was often used as an argument against an emphasis on formal instruc-

tional design activities. The lack of convincing precedents and the lack

of colleagial support in instructional design efforts are also formidable

barriers to the establishment of an operational center for instructional

design.

The key implementation strategy of the project has been one of gradual

attitude change through the settin of meaningful examples and the pro-

vision of positive support and assistance when initial steps have been

taken. The credibility of the Center has been established through the

appointment of a director who still retains three-quarter time responsi-

bilities to his academic department. Plans are to continue this approach,

probably rotating other faculty through the director's position from year

to year. Faculty have been encouraged, but not pushed. As much missionary

work has been done on an informal one-on-one basis as has been done in the

formal seminar and summer programs.

It is difficult to assess the appropriateness of such a low-key

approach. On the one hand, there is no evidence of faculty rejection of

either the Center or its staff. On the contrary, most faculty interviewed

have shown genuine respect for the Center's director and his activities.

According to the project director, a more aggressive approach could have

led to more negative reactions. On the other hand, 25% release time is

insufficient to allow the director to provide the strong motivation,
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support and leadership that -D; necessary to keep a $140,000 per year project

moving forward in the very complex environment of the large and relatively

independent departments of engineering.

In this writer's opinion, the ultimate goal of the project director,

i.e., the institutionalization of a systematic approach to instructional

design, will be very difficult to achieve with the present CIDE staffing

configuration. The project director has done a commendable job of tending

to the administrative details of the project, of maintaining liaison with

all the various faculty and administrators who have been politically and/or

financially involved in the project and especially of developing and nur-

turing positive attitudes toward instructional innovation among interested

faculty. However, the allocation of only 25% of the director's professional

time (even with the half-time assistance of the assistant to the director)

has made it impossible for him to institutionalize a systematic approach

to instruction. The faculty and their graduate assistants, although

assisted by CIDE staff as their time has allowed, have had to carry much.

of the acutal instructional development load themselves. It does not appear

that the individual faculty developers have viewed this as a hindrance, but

this is because they do not generally sem to be aware of the need for

professional assistance in instructional development. However, the need is

there, particularly if the high visibility, high impact efforts are to be

developed, the type of efforts which can create a reputation for the Center

ampna faculty and a justification of its existence to university administv.a-

tion. It would seem that plans for continuing the use of a part-time di-

rector who would fill the position on a temporary basis will not give the

CIDE the aggressive direction it will need to contir, e forward.

3 C 8
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Impact of the Project

The impact of the project can be discussed in terms of impact on the

students, impact on the faculty and impact on the institution.

The project has had some impact on the students through the use of

materials developed by the faculty. Data from observations and interviews

suggest that the newly, designed approaches have probably increased the

quality of instruction, increased instructional efficiency, or both.

Informal interviews by the site team with students indicated that the new

approaches were, in general, well received. More extensive evaluation

would be necessary to document' the nature and extent of these impacts.

However, the major impact, of the CIDE on students should be expected in

the next few years, to the extent that individual faculty begin to adopt

approaches to instructional design supported by the CIDE.

If one assumes that change in faculty instructional behaviors must

davelop through a cycle of awareness of options, positive regard for those

options, and experimentation with the options before their actual adoption,

then it can be argued that the CIDE has had a definite positive impact on

faculty. Through the internal public relations efforts of the project

director it seems unlikely that any engineering faculty member is unaware

of the aims of the CIDE or the services the CIDE has to offer. No evidence

was observed that suggested that the Center has created negative attitudes

among any of the faculty, and there was evidence of positive regard for the

director, the Center, and particularly for the development projects com-

pleted by the faculty. Approximately 35 individuals have actively parti-

cipated in some sort of instructional development activity with the Center,

and over 160 faculty have participated in the seminars. Most of the com-

pleted curriculum devleopment efforts seem to have a good chance for
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continued use. Some faculty have indicated a desire to begin new

development projects, although the constraints on such activities are

also recognized and will somewhat impede progress. While the project

has not resulted in the production of as many instructional materials as

some similar CAUSE projects have, and although the products are not as

flashy as others might be, it may be the case that the CIDE has gone

further than many in promoting faculty awareness of and positive atti-

tudes toward the systematic design of instruction. It is too early to

tell for sure. This is a long-term effort. Seeds have been planted,

and there is definite healthy growth. However, real success may be some

years away and many problems will be encountered in the interim.

Project Evaluation

The role of evaluation has been kept quite flexible through the project.

Initially the proposal emphasized the establishment of a peer review

system and a curriculum evaluation system suitable for providing specific

feedback to individual instructors. Early into the project, however, it

was recognized that the very process of sharing and openly discussing

curriculum development activities with others is in itself threatening.

One source of this discomfort is the belief that evaluation is necessarily

implicit in such sharing. For this reason, according to project staff,

the evaluation of faculty products has been downplayed and other roles of

evaluation have been emphasized through the duration of the project.

(individual faculty still have availed themselves of specific CIDE

evaluation services, dependi, on their own inclinations.)

Ths. unique aspect of this project's evaluation activities has been
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for7a1 and very professionally executed surveying and reporting of responses

from gradua,ed seniors and from engineering faculty. Although the surveys

were fairly broadly focused-and thus could have few specific and direct

impacts on institutional planning and development, they apparently were

widely read and undoubtedly stimulated thought abri,t specific instructional

problems and alternative solutions. In addition, according to the survey

developers, each survey had something in it for everyone--every reader

toc:, some fact or figure away from the report that s/he felt was useful.

The production of the reports was so well done that the booklets

served as public relations documents for the Center. They included

descriptions of Center activities, photographs of facilities and personnel

and lists of services and equipment available for use. Graphic illustra-

tions of the data were well laid out and clear interpretations and dis-

cussions of the results were written. The ques4-ions asked and the illus-

trations and discussions of the results undoubtedly stimulated the curiosity

and thoughtful discussion about the issues with which the CIDE was con-

cerned. It is probable that these documents, if they did nothing else,

achieved the CIDE director's goal of "faculty talking about problems

of insf-uctional design over their coffee".

Although some efforts were made, some successfully, to aid Individual

facul y in the form., evaluation of their curriculum development efforts,

faculty were generally supported in their desire to conduct their own

informal evaluations of materials through observation of the materials in

use, the day-to-day monitoring of student opinion, the occasional review

of materials by selected colleagues and other evaluation activities

normally pursued by university faculty. Although the curriculum evalua-

tion guide developed by the project director was apparently not extensively

3,J
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used on a formal basis, the hope was expressed by the project dire

that thl: concepts described in the guide would be adopted by ind lal

as they developed their own instruction. However, until curriculum

development becomes a more public and systematic process, the use of more

formal and systematic evaluation procedures in instructional development

will be difficult.

Project Costs

This section of the report provides an analysis of the resources com-

mitted to the project. The costs of the resources are assigned to specific

project activities accordir;g to their use. Procedures employed in data

collection and analysis are detailed below, followed by tables of results.

The results are then discussed in terms of project impart cn the institu-

tion. This section was written by the projec' :if.Iyst, Albert Beilby.

Procedure:,

I visited the project site on July 23 and 24, 1979. Most of the cost

data were collected at that time. Data relating to the project's final

year were collected vis letter and te'!iphone during January and February,

1980.

Before visiting the site I reviewed the project proposal to become

familiar with project goals. I then wrote the project director, outlining

the purpose of the intended visit and describing the areas of functional

activity (cost centers) which .I perceived would be useful in describing

project costs. These were discuesed, modified slightly, and agreed upon
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during the first hour of the initial visit. Additional modifications were

made during the course of the study. The following functional activities

were used as a meaningful basis for cost analysis:

1. Instructional Development - the development of materials for use

in the classroom or laboratory.

2. Administration - the planning and management of CIDE. Policy

Board meetings are included in this function.

3. Evaluation of Materials - the formal and informal activities of
project faculty and other staff to evaluate developing or
developed materials.

4. Evaluation of the Project - all evaluation activities not
included under evaluation of materials.

5. Dissemination - the planning and implementation of seminars
and summer studies on instructional development.

Costs are also expressed in terms of content areas which reflect the

departments involved in the project. The content areas are:

1. Materials Engineering (the focus is on individualized lab

instruction).

2. Mechanical Engineering (the focus is on computer-assisted
instruction for mechanical linPage design).

3. Civil Engineering (the focus is on improving laboratory

instruction).

4. Industrial Engineering (the focus is on computer-based

manufacturing control).

The academic periods covered are summer, 1977 and the 1977-78 academic

year (Year 1), summer, 1978 and the 1978-79 academic year (Year 2), and

summer, 1979 and the 1979-80 academic year (Year 3). Costs are reported

by these periods.

This report focuses on personnel costs since experience has sho''n

these are the type of costs most subject to unplanned fluctuations. Non-

personnel costs are examined briefly ill the report.
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During the site visit, faculti, and staff were asked to estimate the

percent of time or the number of person-days they devoted to specific CAUSE

activities for each academic period. This procedure provides more accurate

information about how personnel costs are distributed than other available

methods. Frequently, personnel spend either more or less time 'n a project

than they or anyone else planned and they are the best judge of what they

did and when.

Results

Table 24 reports the summary project budget as presented in the project

proposal. Table 25 summarizes the personnel costs associated with CIDE

activities. CIDE personnel represented by these costs include the project

director, the assistant director of the Center, one secretary, and a

graduate student. Several non-CIDE personnel are Included in the evalu-

ation function. These include faculty from the Measurement and Research

Center, Engineering Education Research, and graduate students. Table 26

provides a breakdown of instructional development costs by departments.

Table 27 reports personnel costs by project year and compares the costs

with budgeted personnel costs.

Discussion

Relative to this analyst's experience, instructional development

activities consumed a surprisingly small amount of personnel resou '-ces at

21.2% (see Table 25), Even when the evaluation of materials is added to

instructional development, the amount (34.5%) is on the low side.. This,

in part, reflects the relatively low level of staffing of the CIDE dis-

cussed earlier in this case study. It may also be due to the fact that
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Table 24

Ivy University's CAUSE Project

Original Budget Summary

Salaries, Wages, Benefits

11. director $ 25,672

12. Professional Staff 97,101

13. Assistants
14. Graduate Instructot, & Graduate Assistants . . 62,100

15. Secretarial and Clerical 10,568

16. Total: Salaries and Wages $195,441

17. Staff Benefits (charged as direct costs) 22,772

18. Total: Salaries, Wages & Benefits $218,213

Other Direct Costs

19. Guest Lecturers 7,800

20. Staff Travel 3,600

21. Field Trips -0-

22. Laboratory Materials
-0-

23. Office Supplies 3,001

24. Non-expendable Equipment 46,050

25. Communications and Postage 3,600

26. Publications and Duplicating 3,600

28. Total Direct Cost $285,864

29. Indirect Costs 137,982

30. Total Cost of Project $423,846

31. Total Contributed by Institution $173,846

32. Total Award from NSF $250,000



Table 25

CIDE Personnel Costsa

1 Activity

onal Development

ation

n of Materials

n of Project

tion

Summer 1977
and 1977-78

Summer 1978
and 1978-79

Summer 1979
and 1979-80 Total % of Total

$ 4,330 $11,820 $ 7,530 $ 23,680 21.2%

8,410 9,850 6,960 25,220 22.6

4,150 3,320 6,230 13,700 12.3

10,870 15,420 7,480 3,770 30.3

2,780 3,290 9,140 15,210 13.6

$30,540 $43,720 $37,340 $111,600 100.0%

1 costs include fringe benefits @ 21.5% of faculty/professional salaries.
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the Center is new and not yet recognized as a source of instructional

development expertise.

The program evaluation costs are quite high (30.3%). This high cost

appears attributable to the fact that two senior faculty were involved for

(usually) 10% of their time and they were supported by three graduate stu-

dents (no more than two during any one semester). Furthermore, they

required between 5% and 70% of a secretary's time when the evaluation

required production work.

The nearly 14% of personnel cost attributed to dissemination efforts

reflects the CIDE staff's efforts to increase awareness of and positive

attitudes toward instructional design. These costs were particularly

heavy during thi, last project year reflecting, in part, a more intensive

effort with regard to seminars.

Focusing on the departmental personnel costs, nearly half of the con-

tent specific instructional development activity was attributed to Mechani-

cal Engineering (see Table 26). This is partly due to 1) higher salaries,

2) greater levels of effort, 3) the use of more faculty, and 4) more CIDE

staff time than was found in the other content areas. Materials engineering

--the next most costly content area--also utilized non-budgeted faculty for

a time. Approximately 15% of the instructional development activity was

attributed to CIDE support staff involvement in instructional areas not

specifically identified in the proposal; e.g., electrical, chemical and

nuclear engineering. Many of thes projects were related to summer studies

but are classified here as instructional development rather than dissemina-

tion.

Dissemination, which was developed as a category in order to obtain a
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Table 26

Instructional Development Costs

Content Area Near 1 Year 2 Year 3 Total % of Subtotal

Mechanical Eng. $12,010 $22,210 $15,500 $ 49,720 45.0%

Materials Eng. 13,710 13,290 -- 27,000 24.4

Civil Engineering 6,090 3,770 7,560 17,420 15.8

Industrial Eng. 5,970 8,250 2,100 16,320 14.8

Subtotal $37,780 $47,520 $25,160 $110,460 100.0%

Engineering, General 3,480 9,220 7,530 20,230

TOTAL $41,260 $56,740 $32,690 $130,690

Table 27

Estimated and Budgeted Personnel Costs

Total Costs from Table 1

Design Costs from Table 2

Year 1 Year 2 .
Year 3 Total

$30,540

41,260

$ 43,720

56,740

$37,340

32,690

$111,600

130,690

Total 71,800 100,460 70,030 242,290

Less Common Costsa 4,330 11,820 7,530 23,680

Total Est. Personal Costs 67,470 88,640 62,500 218,610

Budgeted Personnel Costs 72,270 82,080 63,860 218,210

Difference -($ 4,300) $ 6,560 -($ 1,360) $ 400

aCommon costs are the instructional development activities of CIDE staff.
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clearer picture of instructional design activities, was not a role of the

principal faculty involved in the project. While a few attended a seminar

or a study, the time was deemed too insignificant to isolate for this group.

Dissemination involved Center staff to a much. greater degree than it did

faculty.

Table 27 compares personnel costs as they were budgeted for the three

project years with the way they were expended. For the most part, personnel

costs were expended as budgeted when the three years are taken as a whole

although sizable annual deviations were noted. During the first year the

late start of the Mechanical Engineering Program was responsible for a

$7,000 salary "savings". This was reduced to a $4,800 difference as per-
$

sonnel time accrued faster than anticipated in other engineering programs.

The third year difference may be due to the use of fewer graduate students

than planned. These differences are nearly offset by second year contri-

butions to the project in the form of 1) involvement of faculty not fur

mally identified with the project (in Mechanical Engineering and Materials

Engineering), 2) involvement of non-budgeted graduate students, 3) full-

time use of a clerical staff person instead of the fraction budgeted, and

4) an increase in individual salaries exceeding the budgeted increases.

The $400 different: noted in the final year is quite small. The

ratio of actual costs to budgeted costs is essentially 1.00. The ratio

might have been higher had I been able to identify some donated time

other than that given to principals formally provided release time on the

project. A significant portion of Ivy's contribution was to have becA

release time for principal project personnel. However, as noted earlier

in.the case study, it appears that in many cases individual faculty were
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required to take on the CAUSE responsibilities in addition to their normal

workload. To the extent that some of the work appears to have been accom-

plished through unpaid faculty overload, it may be more accurate to think

of the university's contribution as a joint contribution.of the university

and its faculty.

Non-personnel costs were not closely examined on this project other

than to note that they were not deviating significantly from Lie budgeted

amount. Furthermore, at the time of the last data collection, :here were

three months remaining to the project and unencumbered non-personnel funds

remained to be expended. Therefore, it is not possible to come to a firm

conclusion about the amounts spent.

One intent of the cost studies associated with. the overall evaluation

of the CAUSE program (of which this study is a part) is to identify

indicators of institutional support for the projects examined in each. of

the eight case studies. For example, many similar projects have exhibited

some institutionally supported costs in excess of the budgeted amounts, or

personnel have given extra time on their own, beyond the budgeted amounts.

Excess contributions in these areas were not noted at Ivy University.

Personnel involvement worked out almost precisely as budgeted, not even

influenced by high inflation nor by at least one exceptional salary

increase. This should not be taken as an indication of the institution's

reneging on any of its formal commitments to NSF. However, it does seem

to indicate less institutional support for the project than has been seen

elsewhere.

The continuation of the CIDE will depend on the continued financial

support by the institution. At the present the Center is partly funded
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from budgeted contributions of the engineering departments, and the

director has one - quarter. release time to administer the Center. His salary,

as well as those of other project staff and participating faculty, will

have to be picked up by the departments or by higher level administration

for the Center to continue. The estimated value of the two rooms and their

furnish;ngs presently allocated to the Center is apprJximately $40,000. As

long as the space is not needed for some other purpose, their use for the

CIDE will not be a burden to the institution. However, the space allocation

is easily reversible and will require institutional commitment to the CIDE

if and when other priorities for space usage emerge. Present plans are for

the Center to continue at some level beyond the expiration of the. grant.

This continued support will undoubtedly be challenged at various points

in the future of the CIDE, given the shortage of space and faculty time at

Ivy University and given the care withwhich.these resources can be reallo-

cated to other institutional priorities.

Summary

The CAUSE project at Ivy University provides a good example of the

challenges to be overcome in the establishment of a center for instruc-

tional development in a university in which staff are already heavily bur-

dened with large numbers of students and with professional research

reswisibilities and obligations. Although the commitment of the Center

staff to the cIDE has been obvious, the institution apparently has been

unwilling or unable to commit the resources necessary to make the Center a

real success. What has been accomplished has been done so through the
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dedication of faculty and staff in spite of the constraints imposed by the

University. The law profile approach seems to have worked well in intro-

ducing a fairly large number of very busy faculty to the concept of

instructional development without causing alienation. Given the constraints

imposed on the Center staff (e.g.., the allocation of only 25% release time

to its director) and the faculty (e.g., heavy teaching loads and a very

strong emphasis on the almost universal priority of research) it is diffi-

cult to imagine how anything but a low-profile approach would have been

possible. In the opinion of this writer, the project could have come much

closer to reaching the project director's ultimate goal of institu-

tionalizing a systematic approach to the design of instruction if the

project director would have been given a much greater amount of release

time,-and if individual faculty would likewise have been given greater

support in terms of released responsibilities and encouragement to

develop high quality instructional materials.

Continuation of the Center in its present configuration will

probably continue to engender more positive attitudes toward an increased

awareness of instructional development. However, it doesn't appear that

the CIDE will achieve its ultimate goals without some important changes.

t
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REDESIGN OF ENTRY-LEVEL COURSES IN

BIOLOGY, CHEMISTRY, MATH, AND PHYSICS AND

DEVELOPMENT OF THE ALTERNATE PATHWAYS TO LEARNING CENTER

Site Visitors: Albert Beilby
Jane G. Cashell
John D. Eggert
James J. Gallagher

Primary Author: Jane G. Cashell

Preface

The most noticeable characteristics of Saints University freauently

cause the institution to be stereotyped in a number of ways. It is a

Catholic university located in the South. and serves a primarily black Ameri-

can student body. Those who are a little more familiar with. Saints pigeon-

hole it another way, as a 'model minority institution'.

The science faculty members at Saints have worked long and hard to

improve achievement and to reduce attrition in the entry-level course

sequences. They are very dedicated to their students, and improvement of

teaching is encouraged at Saints as an appropriate faculty activity.

The reader is strongly encouraged to pay close attention to the pro-

cesses and outcomes of the CAUSE project at Saints. The project is well

worth studying because of the care and thoughtfulness that went into it.

The results should not be dismissed because Saints-is a 'model minority

institution'. Nor are the results any less important because Saints is

located in the South. Suspend stereotypes and read carefully.

The name of the university, its location, and the names of faculty

members, administrators, students and alumni, have been changed to fictional

names. This was done to make this case study conform to the format of the

other case studies. The faculty members at Saints who participated in this

study actually preferred that real names be used. Articles from the weekly

campus newsletter, This Week, have been retyped using the fictitious names.

The substance of the articles remains the same. No real names have been

used except to identify Mother Katherine Drexel, the Sisters of the Blessed

Sacrament, and the Kenan Foundation.
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Introduction

This report describes the CAUSE project at Saints University, a small

black institution in West Rivers. It is based on four visits over the

period of a year, March 1979 to February, 1980. The CAUSE project is a

three year project to redesign entry-level courses in biology, chemistry,

math, and physics so as to reduce attrition and improve the performance of

science majors. A science and math learning center was created as part of

the project in order to add alternate pathways for helping students to

attain predetermined objectives in the redesigned courses. The project

began in fall, 1977 with a $236,800 grant from NSF and a commitment of

$119,077 from Saints (see Figure 10).

Project Staff

The project staff includes faculty members from all four departments,

tut all have not received CAUSE-funded release time. Those who have parti-

cipated in the project and with whom the site visitors met are:

Biology

Sr. Eileen Ann Heelan
Elizabeth Mead

Chemistry

TC Michaelson, Jr., Project Director

Sr. Dorothy Mott
Kathleen McVey

Math

H. David Grimshaw
Nelson J. Smith. (.Jim)

Physics

Gerald Matthews
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Tu.s.. July 19, 1977

NATIONAL SCIENCE FOUNDATION has awarded
Saints $236,800 for development of an
alternate pathway learning center under
NSF's Comprehensive Assistance to Under-
graduate Science Education CCAUSE) Pro-
gram. Dr. TC Michaelson, Jr., associate
professor of chemistry, is director of
Saints' CAUSE program, which will com-
bine the efforts of the University's
science and mathematics departments to
restructure introductory courses. The
project seeks to increase the number of
students who complete the courses and
improve their levels of performance.
Activities include the development of
investigative laboratory exercises, with
appropriate computer programs, which
will permit students to develop problem
solving techniques. Under the project
will also be established a multi-depart-
mental Alternate Pathway Learning Center
which will house materials for tutorial
assistance and individual study... The
CAUSE grant is significant for, although.
Saints had received a number of major
grants, they have been grants designed
for minority schools. The CAUSE grant
did not come from such "shielded funds"
and competition was keen. Saints was
one of 68 projects funded out of 483
proposals, and it was the only indivi-
dual black school to be funded. Again;
Saints, the leader...

Figure 10. This Week, July 19, 1977.
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The other faculty members in the four departments were involved in

discussing and approving the changes in the entry-level courses though they

were not part of the project staff. In addition, many of these people have

been drawn directly into CAUSE project activities in some way. Among the

other faculty members and administrators we interviewed are:

Sr. Maureen Brooks, University Dean
Sr. Margaret Ellen Tuttle, Dean, College of Arts and Sciences
Leo Shafer, Director of the library
Albert Nolan, visiting scholar

Biology

Dianne Bier
Nicholas Stone

Chemistry

Betty Waters
Sr. Gail Murray Stone
Rev. Justin Ford
James Compeau
Fredricka Michaels
Robert McDonald

Math

Lyle Green
Sr. Lucy Fleming
Mark Foote

Physics

Paul Kraft
Roland Maloff
Christina Hoyt
Shirley Klipp
Scott Nettles

Site Visitors

Site visitors interviewed, observed classes and labs and reviewed

instructional materials and project documents to collect the data for

this report. The visitors and the dates of their visits are as follows:

March 7-8, 1979; October 18-19, 1979; February 28-29, 1980

Jane G. Cashell and James J. Gallagher
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April 19-20, 1979; February 28-29, 1980

Al Beilby

March 7-8, 1979

John D. Eggert

Saints University's CAUSE Project

Background on Saints

Saints University was founded by Katherine Drexel and the Sisters of

the Blessed Sacrament in 1915 as a high school. A normal school program

was added in 1917 and by 1925 an arts and science four -year program existed.

In 1927 the School of Pharmacy was started and graduate courses were offered

by 1932. During the early years the Order provided all the financial sup-

port for students and institution and much of the administrative and

teaching staff (see Figure 11).

Saints' mission is "as a Catholic university serving a predominantly

black student body". According to the faculty and staff, the goals of the

institution include realization of the full potential of each individual

student through thorough and complete academic support. The commitment is

to instill it* stlpienes a responsibility "to create a more just and humane

society".

Today Saints has about 1900 students with over one-third enrolled

in natural and health sciences. In recent years student interest in pro-

fessional degrees has increased the number of students majoring in pre-

medicine, pre-pharmacy, pre- dentistry, and medical technology.

The science departments point with pride to some of the accomplish-

ments of their recent graduates (see Figure 12). The following statistics
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Next week your week, Sisters

Feb. 4-10 has been declared
Appreciation Week for the Sisters
of the Blessed Sacrament, who
established Saints and continue
to serve the University in vital
ways. Monday at 7:30 p.m. a re-
ception honoring the Sisters will
be held. Wednesday, 4:30 6 p.m.,
a dinner in their honor is sche-
duled. The entire day Friday will
be devoted to the memory of Mother
Katharine Drexel, foundress of both
the Sisters of the Blessed Sacra-
ment and Saints University.
Week's activities will be culmin-

ated Sunday, Feb. 10, with a special
program at 2 p.m. in the Student
Center, followed by an open house
and reception in the Convent.
A city-wide celebration of Sisters

of the Blessed Sacrament Day will be
observed Feb. 10 by proclamation of
Mayor Edward Smith.

Student leadership in inItiating,
planning, promoting and carrying out
activities of S.B.S. Appreciation is
heing pro,:ided by the president and
vice president of the senior Oass
and the president and treasurer of
the sophomore class, according to
information received by This Week.

It is appropriate that the idea
and efforts for S.B.S. Appreciation
Week have come from students.
Generally students a.,-r: more appre-

ciative than they are given credit
for being. In the late 1960s when
black Ameriran history was being

0,1

rilifsr"" ,

rewritten and the sins of ommission
were being righted by naming ()ere-
naming edifices and programs and
institutions for black greats whose
contributions were never fully
appreciated, there was considerable
speculation given to the name of the
new women's residence. The matter
was settled when the women students
residing in the dormitory at that
time chose the name the building was
to bear. They called it Katharine
Drexel Halt

They could not have made a more appro-
priate choice'. Katharine Drexel's con-
tribution to black and native Americans
has never been sufficiently acknowledged.
She is probably without peer in her pro-
motion of black education and development,
certainly black Catholic education.

In 1915 when Mother Katharine came to
West Rivers at the urging of the arch-
bishop to establish Saints in the recently
vacated university building on Main Street,
she had for 25 years been pouring her con-
siderable wealth, plus her personal effort
and that of her Sisters, into black and
Indian schools. (cont'd on p. 312)

SISTERS AT WORK: Representative of the Sisters of the glossed Sacrament

Figure 11. This Week, January 9, 1980.
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During the first 40 years of Saints
existence Mother Katharine and the Sisters
pr:ovided virtually the sole support in
capital and operating expenses,, and, to a
great degree, they provided teaching and
administrative personnel. Financial assis-
tance for students--and they all required
it--came not from government grants or
loans or work programs. It came from the
Sisters of the Blessed Sacrament.
The Sisters lost the income from the

Drexel' fortune whenMother Katherine died,
and alumni and other private sources have
had to be drawn on in support of the Uni-
versity. However, the Sisters of the
Blessed Sacrament continue to provide sub-
stantial support, without which. Saints
could not operate. Since 1968 one-third
of the private support-43,692,596 of
$12,234,821--the University has received
has come from the S.B.S.
Today 37 Sisters are at Saints, 13 of

them teaching and others serving as ad-
ministrators or administrative staff.
Their services are contributed. Join
students next week in expressing
appreciation.

Figure 11. (cont'd)
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17 headed for medical school

The total number of Saints
graduates who will be entering
medical and dental schools
this fall now stands at 17 --
the highest number for a sin-
gle year to date. The chances
are very good that the number
will grow to 20, which would
mean 100 percent acceptance of
Saints students applying for
medical and dental schools
this year.

Of the 17 accepted, 14 will
study medicine and three will
enter dental schools.

The 17 students received a
total of 39 acceptances and
will actually turn down offers
from such medical schools as
Stanford, Cornell, Temple, and
the Universities of Alabama,
Florida, Illinois and Texas.

rts'The three students from
year's crop of premed students who
have not been accepted are either
still being considered or have
been named alternates for medical
school openings this fall.

With Saints' bumper crop of
graduates headed for medical school
this year, the University maintains
its six-year record of 87 percent
acceptance of medical school appli-
cations. This would go up a few
points if the three remaining
applicants are accepted. As it
stands, acceptance rate is double
the national average of all colleges
and universities.

Figure 12. This Week,
June 3, 1980.
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are from interim report on the CAUSE grant.

1. In the past five years, 64 of the 76 SU students who
applied to medical or dental school gained admittance.
This acceptance rate, 84%, is more than twice the
national average.

2. In 1977-78 alone, Saints placed 80 science students into
graduate or health professional schools. Thirteen were
accepted into graduate school, 16 into medical or dental
school, ten into schools of medical technology, and 41
into pharmacy.

3. Saints' College of pharmacy is the only such facility in
the southern part of the state. More than 95% of its gradu-
ates have passed the State Board the first time they took
the exam since the State began providing systematic feed-
back of results three years ago.

Back round on the CAUSE Project

During the 1970's enrollment increased by more than 20%. At the

same time the percentage of students choosing to major in natural and

health sciences increased as well. Saints has a history of providing

quality education to its students so this increase in enrollments and

shift in majors put some pressure on the science departments.

Prior to 1976 each department had worked primarily omits own to

monitor and improve instruction. For example, chemistry, math, and com-

puter science had a MISIP grant in 1972, and in 1976 a RULE grant was used

to conduct a pilot study of an investigative approach to teaching general

chemistry laboratories. In 1976, Sr. Maureen Brooks asked representatives

from the departments in the natural science division to examine entry-level

science courses from an across-department perspective. A committee with

representatives from each department began meeting every week to review

science offerings.

The joint committee developed an interdisciplinary six-week program

for pre-freshman science majors which is offered every summer. The focus

31



368

is on laboratory exercises to promote abstract reasoning and which are

based on Piaget's research and theories. The program is called Stress On

Analytical Reasoning (SOAR) 1
. SOAR has attracted a great deal of attention

from high school and college faculty and administrators all over the

country. It also served as the first opportunity for the natural science

committee to work together. As such it is the precursor to the current

CAUSE project.

CAUSE Project Objectives

From this cooperative basis the same committee pursued a CAUSE grant

to improve entry-level courses in biology, chemistry, math, and physics in

a multi-departmental effort. According to the proposal to NSF, the Saints

CAUSE project was designed to achieve the following objectives:

1. To reduce attrition from and increase level of performance
by students in entry-level, science-majors courses in Biology,
Chemistry, Mathematics, and Physics by undertaking the following
activities in each department:

a) detailed specification of the objectives and content of
both first and second semester courses.

b) development of an alternate pathway to supplement the
traditional route in lecture courses.

c) development of an investigative laboratory sequence to
enhance students' problem-solving skills.

For further information see "Project SOAR (Stress on Analytical
Reasoning)"The American Biology Teacher, V. 24, n. 3, March, 1980;

"From Concrete to Abstract Reasoning: SOAR Plots the Course" Change
Magazine's 6th Report on Teaching, August, 1978;

"Teaching Critical Reading and Analytical Reasoning in Project,SOAR"
Journal of Reading (in press).
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2. To determine the effectiveness of the activities chosen to
accomplish #1 by developing and validating evaluation strategies
suitable for each department.

3. To provide a multi-departmental Alternate Pathway Learning Center
for non-traditional learning activities by renovating and
equipping such a facility.

4. To document and disseminate information about the strategies
employed and to provide mechanisms whereby institutions with
similar needs may benefit from the experience gained atSU.

Project Implementation

Coordination of Curriculum Development Efforts

In order to implement the CAUSE project the CAUSE committee has met

every week to plan, discuss, and review each other's work. The head of the

committee is the project director, TC Michaelson. At least one committee

member is specifically responsible for design of the entry-level courses in

her/his respective content area. In biology, chemistry, and math two or

three faculty members have been closely involved in course redesign and,

although they were not all on the original CAUSE committee, they are now.

These faculty members have met at least once a week as content teams to

work on their courses outside of regular interdisciplinary CAUSE committee

meetings. Since entry-level courses come first in all departmental course

sequences, it was deemed important to keep all faculty members in each

department informed of the redesign work. Frequently during the duration

of the CAUSE project, departmental meetings focused on proposed changes

in entry-level courses so all department members had input into the

redesign of the courses.

On two occasions input was requested from all Natural Science

3 (13



370

Division and College of Pharmacy faculty members. For the first of these

sessions, the CAUSE committee invited all science faculty to attend a

meeting. This gave everyone an opportunity to examine and discuss the

course objectives proposed for the redesigned entry-level courses in all

four disciplines. Then all science faculty were asked to rate the impor-

tance of each objective to the courses which they themselves teach (see

Figure 13). The second meeting held about eighteen months later offered

an opportunity for all science faculty to study and to discuss the objec-

tives, syllabi, and exams developed for the entry-level courses. The

turnout rate for these meetings has been high; a majority of all science

faculty attended. This seems to indicate a strong interest in teaching.

(It should be noted that wine and refreshments are offered as an additional

inducement to attend the meetings which were convened on Friday afternoons.

The CAUSE committee showed its political and social acumen in organizing

these meetings in this way.
2

) Ratings, reviews, and comments from

attending faculty indicate that they actively participate in the sessions,

motivations aside.

The extent of department and division-wide faculty involvement seems

to stem from real interest to learn what students are being offered in

other courses and what their colleagues are teaching. The CAUSE committee

purposely has worked to nurture this interest as a way to get "free" and

insightful critiques from colleagues. This process is intended to make

2
-The project director was extremely concerned that we realize that CAUSE
funds were not spent to provide the refreshments.
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CAUSE Workshop

Precalculus (Math 103) Content

Please indicate the importance of retaining each of the following content objective!
in Precalculus at SU on the basis of relevance to courses which you teach. Use a
scale of: 1 -- of little or no importance, 2 -- of moderate importance, 3 -- must
be included in course.

Study Guide for Module I -- Review of Basic Algebra

Learning Goals

RANK Aiter studying -En's module you should oe able to:

1 (1.1). Know and use the terminology of set theory
such as: { }-notation, eoual .sets,,, element E,
subset C , union U, intersection " , and set
builder notation.

2 (1,2). Use the terminology of and differentiate
types of real numbers listed on pages 5
and 6 using the proper symbols for these
tyres.

3 (1.5). Define the terms on pages 20, 21 and 23 as
follows: i = V-1 , pure imaginary numbers.
imaginary numbers, complex numbers, and con -
iuzate.

4 (1.5). Solve problems involving the expression,
addition, subtraction, multiplication of
complex numbers.

5 (3.1). Solve problems involving the laws of exponents
on pages 61. 62 and 67.

6 (3.1) and (Supplement).
Interchange the expression of numbers in
scientific and decimal notation.

7 (Supplement).
Perform arithmetic operations of addition,
subtraction. multiplication, division, raising
to a power and taking roots using numbers in
scientific notation.

S (3.2). Apply the laws of exponents to problems
involving rational exponents.

9 (3.3). Interchange algebraic expressions between
p:,:nc,nent and radical form.

10 (3.3). Apply the is of radicals on pages 70 and 71
in simplifying, rationalizing and reducing
the order of radical expressions.

11 (3.4). Apply the laws of radicals in adding, sub-
tracting, multiplying and dividing radical
expressions.

COMMENTS:

Figure 13. Example of rating sheet for precalculus course
objectives. These rating sheets were completed
by Natural Science Division faculty.

f--PJ ,;
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faculty feel that they have had a part in designing the courses and to

commit them to supporting the new content outlines for the courses.

An Instructional Improvement Process

Within the CAUSE committee, interactions have focused on several

major activities designed to improve performance and reduce attrition from

entry-level courses. The first is a thoughful and systematic process for

course redesign. The second and related activity is the establishment of

the Alternate:Pathways Learning Center (APLC) to house the "alternate

pathways" to learning and which are being developed as part of course

redesign.

In general, the faculty members from all four disciplines have

followed a similar process for redesigning the entry-level courses. It

began with the development of the SOAR Project. In order to design the

summer program, the committee members had to find out what was being

taught and how in other science disciplines. They solved this problem

quite simply by auditing each other's courses. They said they found that,

in general, changes in science and science teaching methods had radically

altered what topics students were covering and how they were being taught

in high school and in Saints entry-level courses outside of their own

area. The committee members recall that they were genuinely surprised by

this and realized that they needed to adjust their own courses accordingly.

The next step was to determine exactly what content would be covered

in entry-level courses. First the faculty generated topics or concepts and the

related learning objectives. This process varied somewhat from depart-

ment to department. In some cases the objectives were generated by all

the instructors who teach beginning courses at one time or another. In
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other departments the CAUSE faculty members designated the objectives

first and had them reviewed by other members of the department. Then the

CAUSE committee worked together to scrutinize the relationships among

courses. Overlaps in content and objectives from one discipline pre-

requisite to another discipline were sorted out. 'Then the objectives were

presented at the meeting of the Division of Natural Science and College of

Pharmacy faculty as described above.

The next stage was the gut work of developing each course. For each

objective, readings in the textbook, supplemental readings, other media

presentations, and exercises or problems were designated. This was done

by the CAUSE faculty from each department working individually as in the

case of physics or working in content teams as in the case of biology,

chemistry and math. Each course was developed separately and then the

accompanying laboratory sections were developed to match the classroom

course. The product of these endeavors is a handbook for each course.

A course overview or syllabus appears in the front. The syllabi for these

courses are organized with modules which match the major topics or concepts

within the course. The objectives, assignments, and study problems appear

in the handbooks on a module by module basis. In some courses, grades are

determined in part by successful completion of each module. In other dis-

ciplines, points are given only if the student has passed a quiz or set

of problems for the module.

As the teams completed the course design process for each course,

they used the new syllabus and the handbook to offe the course. Based

on data gathered during one or more offerings of the course, the syllabus

and the handbook were revised. The labs which accompany these courses

3 (-1 7
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are credit-bearing as separate courses. Lab manuals were 1.1veloped using

the syllabus and objectives and showing the experiments for the relevant

modules.

The CAUSE committee took this approach to course redesign based in

part on their own experience as teachers and in part from ideas presented

at a workshop on the Personalized System of Instruction (PSI). During the

first year of the grant three faculty members at Saintt gave a workshop on

PSI. They had all had previous experience teaching PSI courses at Saints.

They include faculty members from chemistry, philosophy, and psychology.

Further refinement of the courses has been accomplished as addi-

tional activities have been added to the instructional improvement process.

Saints has small classes for a university (N=40) and, therefore, entry-

level science courses must be offered in multiple sections. Not all

sections are taught by one instructor. When the new syllabus and handbook

were used for the first time, the instructors for all sections of a given

course got together to discuss the activities of each module. They noted

the successful parts of the module and decided on ways to improve

unsuccessful parts. In addition, they shared module quizzes and worked

together to develop common exams (mid-term and finals). Once the content

of the exams was established for a course, multiple versions were developed.

(Pultiple versions are needed because students are given sample tests as

an instructional activit, to focus their 'studying and give them practice

in test-taking.)

When the courses are offered, students have several activities in

whic'l they must participate and several optional activities. They must
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attend lectures and labs, and they must take quizzes to complete modules.

The readings, study problems, and alternative presentations of the module

available in the APLC are additional instruction. Tutoring is available

on an extensive and regular basis at the APLC. Tutors' schedules and

their duties are carefully coordinated so students can get the help they

need. Drill sessions are also offered in some courses to help students

master the content, work problems, and take quizzes. Faculty members have

regular office hours and are available to students informally as well.

The CAUSE committee members were asked how their instruction had

changed as a result of the project. They said that CAUSE has given them

time to work together on instructional improvement, to motivate and focus

each other, and to help each other overcome inertia. The faculty members

described the general nature of the change in their courses as one which

organizes the content to build on concrete examples to teach abstract

concepts (a la Piagetian-based teaching approaches) rather than the other

way around, which is how they used to teach. They said, they believe the

approach is more effective in teaching entry-level concepts. They cited

as an example labs which require students to collect and analyze data and

to test hypotheses without knowing the results "expected" from the experi-

ment or the interpretation of the results until the lab is completed.

Another change has been the addition of the "Alternate Pathways to

Learning" approach to their courses. The faculty members found from

writing objectives for course handbooks that the content of the textbook

was not organized,exactly as they wanted it to be. Written materials,

study problems, quizzes and other media were added to provide students with

guidance and to supplement the textbooks. Audiotapes which represent

3 9
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condensed versions of lectures have been developed so students are able to

go through each module outside of class. Course surveys indicate that

more than half of the students use the tapes and many make their own copies

to use at home. Committee members alLo said they have learned better how

to make use of instructional resources, how to revise courses, and how to

approach instructional improvement. Jim Smith said it best, "I feel like

I'm a trained educator now."

Instructional Improvement Subject-by-Subject

The instructional improvement process outlined above has been fol-

lowed by the CAUSE faculty members in all four disciplines. The courses

do not all look exactly alike due to philosophical differences among

departments and differences in basic course requirements. The intent of

the CAUSE project was not to make them all look the same, but rather to

use a systematic process to insure a good course in the end. The dif-

ferences among subjects, mostly minor, are discussed below.

Biology. Elizabeth Mead was allocated 25% release time to work

on course redesign with CAUSE paying for a replacement instructor. Sr.

Eileen Ann Heelan, chiarperson of Biology, became a member of the

CAUSE committee, volunteering her own time. They have worked closely

together to develop the syllabi and handbooks for Biology 123-124 and the

accompanying lab books. Each semester of biology has ten quizzes, three

exams and a final exam. Alternate media in the form of slides, tapes,

filmstrips, and films are probably most plentiful in biology. The

department had its own learning center before the APLC was created. In

fact, it was the only department of the four to have such a center. The

department generously agreed to incorporate the resources from their
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learning center into the APLC collection and to give up the room where the

learning center was housed for another purpose, in the spirit of coopera-

tion engendered by the CAUSE project activities.

Freshman biology has traditionally had a very high attrition rate

because it is one of the first science courses students take. In order to

lower the attrition rate and to insure that all four faculty members

teaching the course cover the same content, the Biology Department became

very involved in and committed to the CAUSE project. The department as a

whole agreed to change the entry-level sequence in biology from one

semester of general biology and one of zoology to a two-semester general

biology sequence. This willingness to change department course offerings

should be viewed as evidence of the Biology Department's desire to support

the CAUSE project objectives.

Chemistry. Freshman chemistry is a two course sequence, Chemistry

101-102 with accompanying labs. Instructional resources for students are

similar to those for biology and include: textbook, handbooks, lab manuals,

some alternative media, try-out exams and solutions to problems. There

are 15 quizzes and 5 exams each semester. The courses were redesigned by

TC Michaelson, Kathleen McKay, Sr. Dorothy Mott and Robert McDonald.

TC Michaelson has focused on one special interest of his which is

to give his students test-taking skills. Chemistry tests are written in

item formats which students see again on other exams such as the Medical

Technology Registry Exams, the state Pharmacy Boards or the

entrance exams for medical and'dental school. The final exam is a "pre-

scription" final, in Michaelson's term, which means the content areas

and the percentage of the test devoted to that area are pre-specified.



378

Students are told in advance what the prescription will be and have

practice tests which are similar.

In another undertaking McKay and Michaelson conducted logical analyses

of the courses by putting together the objective(s), summary of the related

concepts from the textbook, quiz, review and final exam question(s) for

every single module. They then graded each objective and item according

to which level of Bloom's cognitive taxonomy it belonged. They examined

the congruity among items to see that they were all from the same cognitive

level. In a number of cases they found exam questions requiring a simpler

or a more complex cognitive process than that of the concept from the text-

book or the objective itself. Once or twice they discovered that they had

included too much content in a module. Finally, they determined overall

cognitive level of each module and checked exam questions against that.

All the CAUSE faculty members in Chemistry have participated in

managing the drill sections which are part of course activities. Students

must attend at least one drill a week in order to take the weekly module

quiz. If they do not pass (90% correct is the mastery level) the first

time they must study some more. Then they may take the quiz again during

the same drill session or they may attend another drill later in the week.

Students can also get some help with their work problems or get questions

answered. However, students are strongly encouraged to make use of the

tutoring available in the APLC as well as to attend drills. Three or four

upper level chemistry students are hired as drill assistants. The Chemistry

faculty members believe these students also greatly benefit from repeated

exposure to basic chemistry concepts.

Sr. Dorothy Mott has added another interesting activity to chemistry

40,2
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drill sessions. She has developed some special problem-solving tasks to

be completed for extra points. She developed her idea from Obert Nolan's

notion that students need to learn a step-by-step approach to problem-

solving. Students work in two-person teams on a problem which helps them

review a concept from previously covered material. One student plays

"solver" while the other plays "listener". The solver must work through a

problem verbally by explaining it out loud and in detail to the other person.

They then switch roles.of "solver" and "listener" and do a second problem.

Math. The Math Department began its involvement in the CAUSE

project with the intent of redesigning Math 103 (precalculus) and Math 104

(Calculus I). Precalculus includes algegra and trigonometry. Calculus I

is both a terminal math course for health science majors and the first

course of a three-course sequence in calculus for other majors. Since

Saints is small, its enrollments do not justify offering two beginning

calculus courses. Redesigning these courses so that they would serve the

degree requirements of a number of different majors was complex and time-

consuming. The whole Math Department became involved in delineating the

curriculum because it was necessary to examine both the:developmental math

course and Calculus II and III. The faculty members in this department

are very supportive of this effort to improve the curriculum and have been

very involved in making decisions which affect the CAUSE course redesign.

Those faculty specifically involved in redesigning the Math 103-104

courses are Jim Smith, Dave Grimshaw, and Lyle Green. Math students

have access to a textbook and a handbook which includes the syllabus,

objectives, work problems, sample quizzes, try-out exams, and problem

solutions. In addition to audiotapes and some other alternative media
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in the APLC, math students have access to three computer graphics terminals.

Physics. The physics entry-level sequence is two semesters, Physics

201-202, and is usually taken by sophomores and juniors. Enrollments have

increased greatly in this department as the number of Saints' pre-health

majors has increased. However, it is still a smaller department than the

other three CAUSE departments.

Dr. Gerald Matthews is the Physics Department representative on the

CAUSE committee. He has received release time to work on course redesign

and CAUSE funds have been used to hire a replacement instructor. Because

of the size of the Physics Department and the strain on its teaching

resources he has been entirely responsible for the redesign of the two

entry-level courses and accompanying labs. Since he is the only faculty

member who teaches in the sequence, he has not worked in a team effort

like the CAUSE faculty in the other three departments but, rather, has

spent a great deal of extra, non-release time (at least most of one summer)

on the project. However, his colleagues in the Physics Department are

very supportive of his efforts and help out wherever possible. They have

participated in extensive discussions and reviews of the syllabi for

Physics 201-202 in department meetings.

Physics students now have access to the textbook, handbooks, accom-

panying lab book, other audiovisual materials in the APLC, and tutoring

(for the first time). The handbook contains a syllabus, course objectives,

sample Problems worked out, and sample exams. Students in physics take

six exams per semester.
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Project Outcomes

The previous section of this report has discussed project imple-

mentation and has included a detailed description of a process for

improving instruction. The outcome of this process is newly designed and

field-tested entry-level courses and accomPanying lab courses in biology,

chemistry, math, and physics. Other outcomes of the CAUSE project are

described below and include: establishment of the Alternate Pathways

Learning Center, faculty workshops, incorporating new faculty members,

evaluation activities, efforts to disseminate information about the

project, and plans to continue coordination of a course's sections and

overall improvement of the course.

AlterzlepAIllways LearninCen_

The instructional improvement process used in CAUSE course redesign

assumes inclusion of other modes of instructional delivery in addition to

lecture and lab. The intended 41ternates are educational media such as

audiotapes, slides, films and computer graphics as well as tutoring.

However, of the four departments only Biology had the space and the

educational materials available prior Co CAUSE to carry out this objective.

Creation of the APLC was, therefore, identified as a major objective of

the CAUSE project.

A second CAUSE-related committee was established to be responsible

on an ongoing basis for the operation of the APLC. One faculty member

from each department, the library director, the university dean, and the

CAUSE project director serve as the members of the committee. Their

first duty was to establish the APLC.

0 5
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The center is physically located 'in the university library, rather

than in one particular department. The space where the APLC is now located

was filled with a number of small rooms. Extensive renovation had to be

done, as part of the CAUSE project, to create one large open space center.

Library-type furniture such as tables, chairs, study carrels, storage

units, and free standing partitions were purchased. In addition, audio-

visual and computer equipment was purchased and includes headphones,

cassette tape players, filmstrip, slide, and film projectors, graphic

terminals, and a printer.

The educational materials available at the APLC are not part of the

university collection but remain the property of the original department.

Biology, Chemistry, and Math all had some materials to transfer to the

APLC. As part of the course redesign effort CAUSE money was made available

to all four departments for purchasing additional educational materials

related to the modules of the entry-level courses.

The APLC was completed ahead of the schedule originally predicted in

the proposal (see Figures 14-16). It was first in use in January 1979,

and is the home not only for alternate media but also for tutoring ser-

vices in all four disciplines. It is used heavily and regularly by many

students. Some students avail themselves of the media, some come for

tutoring, some use the graphics terminals or the microprocessor (APPLE II),

and some use several of the resources. The atmosphere is serious and

business-like despite the fact that many of the tutors and the APLC staff

are students. It does not appear that the center is used just as a "hang-

out" or meeting place except for group tutoring and group studying.

Day to day operation of the APLC is now the responsibility of the
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Tues., Api II V, )979

COMING ATTRACTIONS: Alternate Pathways
Learning Center, utilized by Departments of Biology,
Chemistry, Mathematics and Physics, located on the
first floor of the library, opens officially Friday with a_
reception 3-5 p.m. . . r

Figure 14. This Week, April 17, 1979.

407
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Figure 15. Alternate Pathways Learning Center.
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THE DEPARTMENTS

OF

BIOLOGY, CHEMISTRY, MATHEMATICS AND PHYSICS

AND

THE LIBRARY

CORDIALLY INVITE YOU

TO THE

OFFICIAL OPENING

OF THE

ALTERNATE PATHWAYS LEARNING CENTER

RECEPTION ..... - ..., - - - - - FRIDAY. APRIL 20. 1079
3t00 P. M. - 5:00 P. M.
LIBRARY - 1ST FLOOR

Figure 16. Invitation to Official Opening of the

Alternate Pathways Learning Center

4n9
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library. Tutoring is coordinated by the departments. Rules and regulations

have been drawn up by the APLC committee to insure easy cooperation between

the academic departments and the library. A counter at the door has

recorded the number of entrants which averages approximately 12,500 per

month. A plaque on the wall gives notice to the fact that the APLC was

provided by the National Science Foundation through a CAUSE grant.

Faculty Workshops

The original proposal to NSF for the Saints project requested funds

to support workshops and workshop attendance as a faculty development

effort. Faculty were to be paid to attend the workshops during Winterim,

the month of January at Saints when no courses are offered. NSF regulations

do not permit paying faculty members a consulting fee during the regular

academic year. Therefore, funded workshops were moved to the summer while

others were offered during the year but faculty members did not receive

a fee or release time except for those already on CAUSE release time.

The workshops have been offered during the regular semester schedule

and during the summer. They are apparently well received and well attended.

Topics have covered: Personalized System of Instruction; Science Teaching

and the Development of Reasoning; Capabilities of the Tektronix and APPLE

Computers; student performance on problem-solving tasks on exams; stan-

dards with sympathy; and the two meetings described above on the objectives

and syllabi for the redesign entry-level courses (see Figure 17). The

workshops are offered to different groups depending on the topic (see

Figure 18). Some are open to all Saints faculty and to West Rivers area

high school teachers; some involve all Natural Science and pharmacy

faculty; and some are restricted to faculty closely involved in the CAUSE

41 i)
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JUST A LITTLE REMINOER THAT THE FACULTY IN NATURAL SCIENCES MD PHARMACY

ARE INVITED TO A WORKSHOP TO DISCUSS METHODS OF TEACHING WHICH APPEAR TO BE

EFFECTIVE IN BIOLOGY 123-124, CHEMISTRY 101-1u2, MATHEMATICS 103-104, AND

PHYSICS 201-202. It will be held on Friday, September 21st, from 2:00 to 5:00

p.m. in the Rush Room.

72.,7.14525"1"'""'22;SW:*4:7f":!::'
r '-` !,,.,
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---, N..
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QUALITATSWEIN
Amtliche Pei-tongs-NT. 2 594 323 61 74
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Alcohol 10 °k by Volume Produce of Germany

Figure 17. Invitation to Saints Faculty
to Participate in a CAUSE Workshop
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MOP

Ekienceimstrucihmseminarlume
Saints was host to a recent

science seminar, sponsored by the
Southern Regional Education Board
and held at the Fountain Bay
Hotel, and Saints faculty was
prominent in the three -day
meeting. Biology's Sister Eileen
Ann Heelan, S.B.S., discussed
science learning centers in the
Alternate Pathways to Learning
Center with a group on campus in
the APLC headquarters in the
library. Dr. Gerald Matthews,
physics, and Elizabeth Mead,
biology, dealt with outreach to
high school and summer programs.
Cognitive process instruction was
the subject of Jim Smith and
Albert Nolan, mathematics. Dr.
TC Michaelson, Jr., chemistry/
premed, discussed laboratory
teaching to promote problem-
solving (Piaget).

Figure 18. This Week, December 4, 1.979.
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project.

New Faculty Members

One of the outcomes of course redesign at Saints has been the setting

down on paper of specific guidelines for course content, objectives, exams,

etc. Instructors of multiple section courses use course objectives,

syllabi, and exams as the basis for discussing daily progress in their

own classes. The course handbooks also serve as a basis for orienting new

faculty mentors.

During the last two years several new faculty members have arrived

in the four departments. Among them are: Sr. Dorothy Mott, Chemistry;

Ms. Shirley Klipp, Physics; Dr. Dianne Bier, Biology; Mr. Scott Nettles,

Physics; and Mr. Mark Foote, Math. All have been involved in teaching

the entry-level courses in their departments. Each has received a careful

and thorough introduction to the CAUSE project, its materials, goals, and

approaches. They all appear to be knowledgeable about the project and

about the redesigned courses which they now teach. Most are very

supportive of the CAUSE approach to beginning courses and have found the

course design and materials extremely helpful in offering a course for

the first time at Saints. A few of them had not taught before and stated

that they were grateful to have so much guidance and support materials in

teaching for the first time. As experts in their respective fields most

of them judged the course content to be appropriate and adequate. As

instructors new to Saints they have observed that the teaching approaches

seemed to work well with Saints students. All of the new faculty members

told us that they have been involved in the CAUSE project and have felt

comfortable about voicing their opinions about the project.
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Evaluation Activities

A number of different activities on the Saints CAUSE project may be

viewed as evaluation activities. Among them are the on-going colleague

review of redesigned courses and materials, the try-out of materials in the

classroom', the review of the courses by experts from outside Saints, and

the comparison of pre and post CAUSE attrition and achievement test data.

Each of these activities is discussed below.

Colleague review. The CAUSE committee has worked together to critique

each other's work and to set up a process by which other science faculty

members at Saints would scrutinize redesign efforts. The reviews of course

objectives, syllabi, workbooks, and exams by the CAUSE committee, all

, faculty members in the four departments, and the faculty of the Division

of Natural Sciences and College of Pharmacy have been described above as

part of the instructional improvement process. These colleague reviews

have been evaluative in nature, however, and have provided the course

developers with quite a bit of feedback on both the content and the

teaching approaches chosen for the entry-level courses.

In addition, as part of the instructional improvement process, the neW

courses have been tried out in the classroom. During the first offering

of a new course the instructors from the different sections got together

to discuss student reactions and to plan corrective measures for concepts

which were not understood by students or learning activities which did

not work. The course handbooks and lab manuals were marked with cor-

rections and changes as they went along. Once the course was completed

the books were revised based on the findings of the trials. The

developers for the different disciplines found that some modules con-

tained too much material or directions were not clear or a concept was

4 4
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not presented well. One team found that students were much more inclined.

to work the study problems if they were given space to do so under each

problem right in the handbook.

Expert Review. All four departments invited faculty members from

other institutions to critique their redesigned courses. These expert

reviews were conducted once a year for the first two years while the

courses were in the development process. The CAUSE faculty members in

each department had control over the selection of their consultants.

They are:

Biology

Chemistry

1977-78

Professor
Biology Department
North Carolina Central

University, Durham

Author of Chemistry:
The Central Science,
the chemistry text
at Saints

Professor of Chemistry
University of Illinois
Urbana

1978-79

Professor
Biology Department
North Carolina Central

University, Durham

Author of Can

Solving and Comprehension:
A Short Course in Analytic
Reasoning
Guest Lecturer, Saints

Mathematics Associate Director, UMAP Author of Applied Calculus
Mathematics Department Mathematics Department
University of Connec- Temple University
ticutt, Storrs Philadelphia

Physics Chairman, Department
of Chemistry &
Physics

Mississippi Valley
State University

Itta Bena

Director, Cognitive Develop-
ment Project

Department of Physics
University of Massachusetts
Amherst
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All the evaluators were positive in their reviews. The content,

course format, learning activities, and materials were judged favorably.

Suggestions for shifts in emphasis on some content were made. Overall

the reviewers were extremely supportive of the redesign of the courses,

and impressed by the faculty cooperation, the classes which they attended,

and administrative support for the project.

Attrition and Achievement Test data. The objective of the CAUSE

project at Saints is to improve learning in two ways: (1) by reducing

attrition in beginning science courses and (2) by increasing achievement

in courses which serve as the foundation for learning the material in

upper level courses. To this end attrition data were gathered on a

department by department basis for the entry-level courses before and

after redesign. These data are shown on Table 28 just as they appeared

in the interim report from the Saints CAUSE project. Attrition is de-

fined by Saints faculty members as not passing the course with a "C" grade

or better since lower grades indicate low likelihood of success as a

science major. The data indicate that attrition tends to be highest in

the first course of the two-semester sequence and that summer students

tend to pass at a high rate. The percentage of students who pass has

been computed on a yearly basis as a "through-put" figure.

Faculty members in each discipline also test their students'

achievement. Testing has been a more complicated evaluation activity because

of the dearth of college- level, discipline- and .ourse- specific exams avail-

able and nationally normed. Chemistry has been able to use a general

chemistry examination developed by the American Chemical Society. Bio-

logy and Math were able to use exams from the Educational Testing Ser-

vice's (ETS) College-Level Examination Program (CLEP). However, neither
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Table 28

Students Passinga Entry-Level Courses

Frequencies and Percentages

BIOLOGY
COURSES

Biology 123 Biology 124 Through-put:
Entering Passing Entering Passing % Pass Yearly

Pre-CAUSE
Fall, 1977 182

b
116

b
(64%) 119c 89 (75%)c 49%

68bSpring, 1978 68 19
b

(28%)

CAUSE

Fall, 1978 162 81 (50%) 99 88 (88%) 54%

Spring, 1979 84 43 (51%)

CHEMISTRY Chemi§try 101 Chemistry 102 Through-put:
COURSES Entering ° Passing Entering Passing % Pass Yearly

Pre-CAUSE
1976-77 118 71 (60%) 69 53 (77%) 45%

CAUSE
1977-78 133 91 (68%) 86 75 (87%) 56%

1978-79 156 124 (79%) 105 84 + 18 54% + 12%e
(80% + 17 %)e

MATH
COURSES

Mathematics 103 Mathematics 104 Through -put:.c

% Pass Yearly'Entering Passing Entering Passing

Pre-CAUSE
1977-78 155 56 (36%) 178 74 (42%) 42%

Summer, 1978 33 6 (18%) 43 32 (74%)

CAUSE
1978-79 349 148 (42%) 207 118 (57%) 45%

Summer, 1979 31 17 (55%) 44 28 (64%)
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Table 28 continued

PHYSICS Physics 201 Physics 202 Through-put:
COURSES Entering Passing Entering Passing % Pass Yearly

Pre-CAUSE i

Summer, 1977 25 23 (92%) 24 24 (100%) 53%

1977-78 51 30 (59%) 45 27 (60%)

CAUSE
Summer, 1978g

28 19 (68%) 21 12 (57%)

1978-79 59 41 (69%) 63 46 (73%) 78%

Summer, 1979h 43 26 (60%) 28 16 (57%)

aPassing is defined by Saints faculty members as a grade of "C" or better.
They assume a lower grade makes it unlikely that the student will succeed
in pursuing a degree in science.

bBiology 113

cBiology 114

dOne modification of PSI at SU in General Chemistry is the option to take
more than one semester to complete a course if necessary. In order to
make comparisons from year to year more meaningful, numbers in this column
include only those students who began the course in the indicated year,
i.e., excludes students who had taken a "DC" (Deferred Credit) the previous
year.

eThe latter of these two numbers indicates the number of percentage of
students who took a "DC" in Chemistry 102 and will Potentially complete
the course in the fall of 1979.

(This is the percentage of fall Mathematics 103 students who passed 104
in the spring. The percentage is depressed somewhat by the fact that
some students (Medical Technology majors) are required to take 103 but
not 104.

gPart-CAUSE only.

h
Total CAUSE.



395

ETS or the professional association in physics, the American Physical

Society, offer a standardized exam in physics. Physics utilized the course

final exams for comparison purposes. The circumstances of testing and the

resulting data are shown below discipline by discipline and are taken from

the interim report of the Saints CAUSE project. Comments and observations

on the data are repeated as they appeared in the report.

Biology--In the spring of 1978 and again at the same time in 1979,
J-FTEBBinly-selected sample of students completing the entry-level
biology courses were administered the CLEP general biology exam-
ination under similar circumstances--in laboratory for a few extra
points on such short notice that no preparation was possible.

CLEP General Biology Exam
Approximate

Pre-CAUSE
S.D. Range %-ile for Average

1977-78 39 39.0 3.91 32-46 15th

CAUSE
1978-79 29 47.6 7.62 36-64 42nd

This data indicate outstanding success in increasing level of
performance! Specific comments of note are:
1. The average in 1978-79 was higher than the highest score in

1977-78!
2. The percentile rank of the average has increased by 27 per-

centile points!
3. The students in 1978-79 scored close to the national average

on a standardized exam for which they had no time to study
and only minimal incentive to do well!!! This type of per-
formance is phenomenal when viewed consid'ring the entering
SAT/ACT scores at Saints--an average of 752 and 14, respec-
tively, in 1978 and an average of 728 and 13, respectively,
in 1977.

Chemistry--For a number of years, students completing Chemistry 101
have taken an examination whose content and format is very strictly
specified (by the entire department). In addition, students com-
pleting Chemistry 102 have been required to take various versions
of the American Chemical Society's Cooperative Examination in
General Chemistry as a final since 1974. This makes comparison
of performance from year to year in the two courses relatively
reliable. In making such comparisons, however, it should be remem-
bered that one of the features of the modified PSI courses at
Saints is the opportunity for students to repeat the final
(another version--not the exact same test). It is not yet pos-
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sible to complete the analysis of performance for 1978-79
because of the group of students who will be completing the
course in the fall of 1979 after taking a "DC" (Deferred
Credit) during the spring semester.

Chemistry 101 Chemistry 102
%-ile of

N X S.D. N X S.D. Mean
Pre-CAUSE

1976-77 76 129 26 58 141 37 51st

CAUSE

1977-78 111 127 29 84 143 40 52nd
1978-79 135 137 26 87* 148* 29* 56th*

*These statistics include only the students who have
already received a grade in Chemistry 102 for the
Spring. They are subject to change when the students
who took a "DC" at that time complete the course.

The data above indicate that the average performance level
(including repeats) for students completing the first
semester of the General Chemistry sequence has risen slightly
as a result of CAUSE. In addition, the data indicate that
the average performance of students completing the General
Chemistry sequence has been slightly above the national
average on the ACS General Chemistry Examination in both
1976-77 and 1977-78. Further, the interim statistic for
performance in 1978-79, the 56th percentile, suggests that
the final percentile mean will be above for this year also.
At the very least, the latter indicates that the dramatic
increase in the number of students completing the General
Chemistry sequence since the CAUSE project was initiated
did not occur as a result of decreased level of performance.

Math-'-The Colleae Level Equivalency Examinations from the
TZUFational Testing Service were administered at Saints over
the last three,years. Two different exams were used: college
algebra-trigonometry and calculus with elementary functions.

Pre-CAUSE

Precalculus

College Algebra-
Trigonometry Exam

S.D.

Calculus

Calculus with Elemen-
tary Functions Exam

S.D.

1978 29 32.5 4.01 3 39.3 6.34

CAUSE
1979 86 38.2 7.09 - -
1980 126 37.2 6.,-u 107 38.0 4.29

4z
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Ph sics--Physics has developed specifications for finals for
bo ysics 201 and 202 and has collected performance data
on finals for the past two years. These data, as presented
below, will be used in future years to monitor performance
in the Physics sequence.

Pre-CAUSE

Physics 201

N S.D.

Physics 202

S.D.

1977-78 50 61.8 14.3 44 50.9 13.4

CAUSE (201)
Summer 1978 28 71.2 15.6 20 73.0 27.2
1978-79 60 62.4 15.4 63 62.8 18.3

CAUSE
Summer 1979 46 62.4 14.3 27 64.0 19.7

Statistics for the summer sessions are included merely to
indicate that Physics 201 and 202 materials have been
developed, field-tested, and refined. The small number
of enrollees and the general hectic pace of summer school
tends to give less re;41 le results than that collected
from academic year course. Therefore, no attempt was
made to draw conclusions concerning the effectiveness of
materials developed under CAUSE for Physics. Although it
is still much too early to reach a definite decision as
to the degree to which Physics has been able to increase
performance in entry-level courses, the fact that the mean
on finals in Physics 202 increased from 50.9 in 1977-78
(before use of CAUSE materials in 201) to 62.8 in 1978-79
is very encouraging.

Dissemination of CAUSE Project Strategies and Outcomes

The fourth objective of Saints' CAUSE project is to disseminate

information about the project. This is an objective chosen as important

by the project director. It is not -one required by NSF's guidelines for

CAUSE projects. The project director has chosen to emphasize dissemina-

tion for two major reasons. One is that other institutions that serve

students with similar needs may be interested in trying out some of the

ideas, processes, and materials already developed at Saints. The second

reason is to have the work of CAUSE faculty members recognized both at
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Saints and among colleagues in education and in the sciences around the

country. Although dissemination is an important activity to the CAUSE

faculty, it is not an activity which has consumed project resources of

either faculty time or project funds to any great extent. Dissemination

may be viewed as a natural spin-off of the CAUSE instructional improvement

efforts. The project director and other CAUSE faculty members have been

involved for some time in responding to requests about other instructional

projects at Saints such as the SOAR project mentioned earlier. Some of

the dissemination activities about the CAUSE project are listed below.

1. Mathematics Supplement prepared by Nelson J. Smith for the
workshop and materials in Science Teaching and the Development
of Reasoning published by the Regents of the University of
California. This workshop was offered by the CAUSE faculty
members for the rest of the Saints faculty and West River
area teachers.

2. K. McKay, R. McDonald and TC Michaelson, Jr. "A Piagetian-Based
General Chemistry Laboratory Program for Science Majors."
Journal of Chemistry Education, in press.

3. TC Michaelson, Jr., K. McKay, and A. Nolan. "Cognitive Skills
Oriented PSI in General Chemistry." Journal of Developmental &
Remedial Education, Winter 1979.

4. E. Mead. A presentation on "Multi - Pathway Learning" for the
National Science Teachers Association, Atlanta, GA, March, 1979.

5. TC Michaelson, Jr., A presentation "Summary Report for CAUSE
Grant SER77-06227" for the CAUSE Information Dissemination
Seminar, North Carolina State University, August, 1979. (See
Figure 19).

6. L. D. Green, H. D. Grimshaw, & N. J. Smith, Jr., A presentation
"Saints University's Entry-Level Mathematics Program" for the
Affierican Mathematics Association of Two-Year Colleges national
convention in San Diego, October, 1979.

7. E. A. Heelan. A presentation "Alternative Pathways for Learning
in a Multidisciplinary Learning Center" for the eleventh annual
conference of the International Congress for Individualized
Instruction, Athens, GA, November, 1979.

8. TC Michaelson, Jr. A workshop "Standards with Sympathy. Over-
coming Student Deficiencies in the Sciences" for Networks, in
Washington, D.C., December, 1979.

4. 2
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Tuesday, Aug. 21, 19711

CAUSE FOR INTEREST: Saints was one of six
four-year institutions invited by the
National Science Foundation this month to
a special CAUSE (Comprehensive Assistance
to Undergraduate Science Education Grant)
Information Exchange Seminar at North
Caroline State University, the purpose of
the exchange to encourage other colleges
to apply for similar grants. Little won-
der Saints was singled out to share its
CAUSE success! Under the CAUSE grant the
University has strengthened its science
program by renovating a wing of the li-
brary and establishing an Alternate Path-
ways to Learning Center and modifying the
beginning courses in biology, chemistry,
mathematics and physics. In biology
alone, under the new program Saints stu-
dents last year scored 27 percentile
points higher on this CLEP General Biology
Exam than students the year before. Saints
was represented at the CAUSE seminar by
Dr. TC Michaelson, Jr., professor of
chemistry and pre-health advisor.

Figure 19. This Week, August 21, 1979.

4 '43
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In addition an article appeared in The Forum for Liberal Education, in

February, 1980, about the Saints CAUSE project (see Figure 20).

TC Michaelson has received a number of requests for more information about

the project from readers of this article.

Continuation of CAUSE Project Activities After CAUSE

This CAUSE project funded, as its major focus, the development of the

APLC and of new syllabi and materials for entry-level courses. These

changes are now installed. Maintenance of them will be minimal in terms of

costs to Saints. However, it is important to keep the purpose and the

spirit of the project on-going. To that end the person or team in each

depertment responsible for the CAUSE courses has prepared a plan for con-

tinuation. Each of the four plans is similar in its areas of concern. First,

Plans have been established for orienting and familiarizing new faculty

members with the objectives, handbook, exams and other course materials.

The second area is regular updating of the courses; students' reactions

to the course will be gathered in a questionnaire designed at Saints to

be used in all four departments. These data will be disseminated to all

faculty members in the department. Once a year they will meet and decide

on revisions and changes. Then the course handbooks will be printed for

the next academic year. The APLC committee will continue to control and

direct that facility. One faculty member and one student from each

department will be appointed to serve for a year. At the same time that

faculty member will coordinate department tutoring services for the year.

In addition to continuation plans, each department has also specified

procedures for coordinating multiple sections of entry-level courses.

424
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Saints' CAUSE (Comprehensive

Assistance to Undergraduate
`zience Education) Project is
satured in the February issue

of Forum of T'beral Education,
publication of the Association
of American Colleges. Direc-
tor of the project, aimed at
increasing access to and in-
suring success in health and
science-related careers, is
Dr. TC Michaelson, professor
of chemistry and pre-health
advisor. Other participating
faculty are Sister Eileen Ann
Heelan, S.B.S., chairman,
Biology Department; Elizabeth
Mead, assistant professor of
biology; Sister Dorothy Mott,
S.B.S., chemistry laboratory
assistant; Dr. a. David Grim-
shaw, associate professor of
mathematics; Nelson J. Smith,
Jr., assistant professor of
mathematics; and Dr. Gerald
Matthews, chairman, Department
of Physics and Pre-Engineering.
The article points out Saints'

strong science orientation, with
one-third of all ....tudents being
enrolled in health or natural
science fields and 50 percent
of the freshman class indica-
ting an intent to major in one
of these areas.
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Figure 20. This Week, February 26, 1980.
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Each area of concern in the continuation plans has been arranged

to utilize a process established as part of CAUSE activities during the

grant period. The intent is to avoid difficulties in keeping the courses

going since these probesses have been tried out and refined over a period

of three years. The responsibilities are not great and apparently can be

added to regular departmental duties without placing a burden on the

faculty member who is assigned to do them.

Continuation costs for the APLC require providing staff, one regular

library employee and student assistants, and maintaining the equipment.

The project director is certain that this support will be forthcoming from

the university since the administration has been so supportive of the

grant and the project activities all along and since the administrative

costs of the APLC are no greater than those required to provide support

services for traditional courses. (See Ftgure 21.)

Summary

The Best and the Worst

Faculty members in the four science departments, including CAUSE

faculty, were asked to describe the best aspects and the worst aspects of

their CAUSE project. The best aspects can be divided into effects on

departments, on teaching and on students. There is more agreement on the

worst aspects.

Mentioned frequently as a best aspect is the increased interaction

and coordination among departments. Interaction had to increase in order

to clarify the articulation among courses--both entry-level and upper-

level--in different departments. The departments have had to coordinate
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MAN FROM CAUSE and the scientists: Dr. Robert Mancha, motor, rogrom manager of
National Science Foundation's Comprehonsiv Assistance to Undorgroduate Science Educa-
tion (CAUSE) Program, on campus for sitovisit with the Univenills CAUSE prolect,

Dr. Robert Menefee, program manager
of National Science Foundation's Compre-
hensive Assistance to Undergraduate Sci-
ence Education (CAUSE), is on campus to-
day for a site visit with. the University's
CAUSE grant now in its third year. Saints
made history in 1977 when it became: the
first predominantly black institution to
receive funding under the program. The
grant has brought about a great improve-
ment in the University's entry-level
courses in biology, chemistry .lathematics
and physics, partly through. use of the
Alternate Pathways to Learmng Center,
which was renovated and furnished under
the grant.

Figure 21. This Week, February 5, 1980.
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th, 4' efforts in order to make the APLC, the tutoring services, and the

course redesign process function effectively. One faculty member said

that the departments have been enriched by the interaction. Another noted

that better communication has been a result of having to share a common

approach to the project activities.

Many comments were related to teaching. Overall the CAUSE project is

viewed as having created a standardized entry-level course which relieves

the instructor of the burden of some of the worst aspects of course pre-

paration. The instructor can feel confident that a student is getting

what s/he needs. Faculty members described their courses as greatly

strengthened in content. The instructor can add material to the course

and still stay focused on the most important material. One faculty member

said he was able to try out new teaching methods and another said the

pre-planned course freed him up t spend more time with students. A new

faculty member described how easily she was able to teach an entry-level course

and to get feedback on what she was teaching.

Many of the best aspects had to do with students. Improved student

learning was the most important aspect to many faculty members. The

increase in final and CLEP exam scores give evidence of higher achievement

as does the drop in attrition. Students also benefit from knowing exactly

what they have to do and when it is due. The practice exams and the

objectives help them learn to focus their studying. Learning is enhanced

by the increase in tutoring resources available in all four subjects.

The APLC and the alternative media also have enhanced learning.

Several aspects were given as the "worst". A high percentage of

the CAUSE committee members bemoaned the amount of time the project and
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the course development took. They all mentioned how much time they had to

put in to make the project successful. One faculty member said they could

have used more time or more people in order to spread the work around. A

couple of faculty members expressed, as another worst aspect, concern over

students becoming too comfortable with pre-specified requirements. They

felt that they would have trouble making the transition to upper level

courses where they would be completely on their own to structure their

time and their work. One faculty member expressed a wish to be able to

get students into the APLC more often. Several faculty members couldn't

think of a worst aspect of the CAUSE project.

Recommendations to future project directors were also elicited from

the Saints CAUSE faculty. The first recommendation was one agreed upon by

many of the committee members. They recommended that a project director

get the commitment and the cooperation of all faculty members to be

involved before the project begins. As an example they cited the science

faculty at another university who wanted to begin a joint project with

Saints. The Saints science faculty finally quit the 'project because the

faculty members from the other institution could not resolve the issue of

commitment from their own science departments. Several of the CAUSE

faculty members described giving presentations at conferences on their

CAUSE project and having faculty members from other institutions ask how

they (Saints) had achieved success. They always mention first the need

for cooperation and commitment from all the faculty members and depart-

ments to be affected. This apparently obvious (to Saints faculty members)

requirement for a project to succeed is one which stumps other institu-

tions, according to the CAUSE faculty members.
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Another recommendation is to add more release time for all faculty

members involved and for the project director. Project activities will

take more time than can be anticipated at the beginning.

Several recommendations had to do with teaching. The first was to

build in tutoring systematically as part of regular instruction. The

second was not to underestimate the tremenLous value of examining an entire

course or two-course sequence at one time. Specifying course objectives

is an "outstanding" opportunity for the instructor. Another recommendation

is to involve more than one faculty member from each department in develop-

ment. It is easier to have two or more *divide up the tasks and responsi-

bilities. They also recommended spending time only on a project which

will survive and have an ongoing effect on instruction.

Comments and Observations from the Site Visitors

A number of aspects of the CAUSE project at Saints are noteworthy.

The procedures and the outcomes of this project can serve as examples for

prospective CAUSE project directors and others interested in understanding

how a CAUSE project works. The areas particularly worth noting are insti-

tutional support, project leadership, faculty interaction and cooperation,

systematic approach to instructional improvement, and concern for students.

Administrators at faints are aware and interested in CAUSE project

activities. The Dean, Sister Maureen Brooks is former head of the Chemis-

try Department so she may be expected to be concerned about the project.

However, she is also actively involved in it. Her concern over increasing

science enrollments provided part of the impetus for the interdepartmental

committee being formed which later became the CAUSE committee. She also

serves on the committee which directs and controls the APLC. Institutional
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support is also evidenced by Saints' willingness to permanently commit a

part of the library to a science and math learning center, the APLC. Con-

tinued support of the APLC in terms of staff and maintenance has been

promised and seems extremely likely.

Additional evidence of institutional support is in the apparent need

for this project. Attrition was high in beginning courses and science is

important at Saints. There is a real dedication to improving the student

success rate by committing resources to improving instruction. The CAUSE

project is a continuation of previous improvement efforts, especially in

Chemistry. As a result the improvement "bug" has bitten the Math Depart-

1

emnt. A part of the CAUSE project the Math Department, as a whole, had

to make some key curriculum decisions about what would be covered in the

CAUSE courses, Math 103 and 104. These discussions were lengthy and

extended over the period of a year. They have led to a commitment nn the

part of the Math Department to redesign all undergraduate courses. That

seems to be evidence not only of the impact of this CAUSE project but also

of institutional need and commitment in the form of faculty members'

willingness to continue on with a project after funding ends.

The faculty members on this project have .Deen involved and committed

to a high degree. From one perspective this appears to result from

exceptional project leadership. TC Michaelson provide. a model for the

course redesign process by redesigning the chemistry courses well in

advance of project timelines. He undertook to revise the handbooks and

lab manuals and to develop exams as examples of how he hoped the other

departments would accomplish these tasks. He provided a structure to

help the redesign process to progress in the committees with project

431
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timelines and through the use of "pesky" memos to project staff. He has

a warm and friendly relationship with project staff is evidenced by the

frequent trading of jokes and humorous comments (see Figure 22).

From another perspective the cooperation of the CAUSE committee may

be seen as a result of dedicated and committed faculty members. Only a

few of these people actually received release time but all were very

involved. A number of faculty members on the course development teams

worked as "volunteers" out of their own time. In addition the rest of

the departments were very interested in the CAUSE project activities and
[

spent a great deal of time in departmental meetings making decisions

related to the CAUSE courses. The involvement and the cooperation of the

faculty should not be seen as an established state of affairs at Saints.

The committee members and other department members definitely do not all

agree on everything. There are real differences in educational philosophy

and perceptions of the organization of the respective disciplines. What

these faculty members do share is a way to sort out their differences,

compromise and reach agreement in order, to restructure course curricula.

They have developed a productive working relationship in order to benefit

their teaching and, ultimately, their students.

The process used to redesign courses is one that was borrowed from

the theories of Piaget, Keller (PSI), Bloom and others. It is not unique

but it is a process that seems to have been effective at Saints. The keY

may be the systematic approach of checking, reviewing, and scrutinizing

each change or addition to the courses. Other "homemade" processes would

work equally well as long as they were as comprehensive as Saints'

approach is.



MICHAELSON GETS A ROASTIN'
When Pre-Health Advisor TC Michael-

son arrived at a local steak house for
the traditional banquet for initiates
of Alpha Epsilon.Delta March 1, he
knew something was up. Not this many
administrators attend these banquets.
His apprehension grew when he dis
covered virtually the entire natural
science faculty present. He was near
panic when he'looked around and-saw
graduates of the last helf a dozen'
years, who are now completing med
school or serving residencies.
Clearly, something was afoot. Then he
discovered a classmate from graduate
days, who was not scheduled to be in
this part of thecountry. Pandemonium.
He tried to Seek out the president and
vice president of Alpha Epsilon Delta,
who had planned the banquet. The co-.
conspirators gave no hint of what was
to come: a roast/testimonial for'TC
Michaelson.

For what must have seemed like
several lifetimes to Dr. Michaelson;
students and other graduates fed their
mentor insults to match those he had
freely given them in goading them to
completion of their premed study, which
had gotten them into and sustained them
in medical school. And they expressed'
genuine appreciation for his interest,
thoroughness and drive that had helped
shape their lives.
The President, in a message read by

the executive vice president, said,
"TC Michaelson is an example of the
spirit of professionalism that .Saints
respects and is proud to offer as a
model to all faculty members at the
University and elsewhere."
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Southern Regional Education Board's
Dr. John Giles put it succinctly,
"Every university needs a TC Michaelson."
Old graduate school buddy agreed "but
only in spirit--can you visualize half a
dozen TC Michaelsons running around?"
The President referred to the tribute

being planned and carried out by stu-
dents and said, "TC Michaelson should
know that the very best of black health
professionals reached their greatest
potential because of the skilled and
dedicated direction he gave them during
their strategic pre-professional careers.'

ROAST 1/X114:DLMIChaelsOn
responds to the roast/testimonial staged
by members of Alpha Epsilon Delta.

Figure 22. This Week, March. 11, 1980.
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The real basis for all the hard work on the Saints CAUSE project is

the students. The faculty and administrators are committed to helping

their students get the best education they can in four years. This

assistance seems to be based on an ideal of attempting to make up for the

deficiencies of a poor education received before coming to Saints and of

demanding that Saints students be above average in intellectual achievement

when they leave. The faculty enter into this work enthusiastically and it

appears that they demand the same in return from their students.

A Final Note

The CAUSE project at Saints may best be viewed as a change process

which affects the science faculty, in particular, a change in attitude.

The CAUSE committee members have come to characterize their main tasks as

instructors of entry-level courses as those of fostering interest and

building basic skills in science. The purpose of instruction is to estab-

lish a solid foundation in science so students will succeed upper level

science courses as pre-health science majors.

The CAUSE faculty's goal is to graduate as many well-qualified stu-

dents as possible. This approach is not one shared by many science faculty

at other institutions. The more traditional approach in the sciences is

for entry-level courses to separate a few, most able students from those

less ably or less well prepared. Nurturance of ability and remediatibn of

inadequate college preparation are considered "spoon-feeding".

The Saints CAUSE faculty, have not only encouraged an attitude of

supporting learning and facilitating success for all students, though

this may be seen as of prime importance. They have also added two other

4 34
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components to their CAUSE program. The first has been a careful analysis

of the science curriculum at Saints. Objectives for entry-level courses

have been compared to those for upper-level courses and to overall goals

for majors. Articulation among courses in each discipline has been

examined by each respective department. The CAUSE faculty has studied

articulation among entry-level science courses. The science curriculum

now has a logical structure, and the relationship of the content among

courses is comprehensible.

The second important component of the Saints CAUSE committee's acti-

vities has been the adoption of a systematic approach to redesign of indi-

vidual courses. Each course now includes pre-specified objectives, fre-

quent assessment of student learning, rapid feedback to students on their

progress, and effective remediation. Weekly assignments now involve

several different learning activities such as lectures, readings, study

problems, and quizzes. Multiple learning activities force the student to

study a topic over and over and spend a considerable time on task. A very

important variable in successful learning, according to Carroll and

Rosenshine, is time on task.

In summary, the Saints CAUSE project may be viewed as having three

key components. First, the faculty members have adopted the attitude that

all their students have the potential to be successful in science and math.

Their task is to nurture that potential. Second, the science curriculum

has come to be organized in a logical fashion. The content of entry-level

courses now interlocks and is articulated with upper-level courses.

Third, the instructional system for courses has come to include repeated

instruction, assessment, feedback, and remediation. Increasing students'

time on task is known to increase student achievement.
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Project Costs

This section of the report is an analysis of resources committed to

the project. Particular emphasis is given to the distribution of personnel

effort across various project activities.

Procedures

The cost analyst,'Dr. Albert Beilby, visited the project on April

19-20, 1979 and February 28-29, 1980. Prior to the first visit, the pro-

ject proposal was reviewed in order to identify project goals, functional

activites, conte6t areas and student/faculty audiences to be involved in

or affected by the project.

Seven areas of function project activity were identified from the

objectives, as specified in the proposal:

1. Establish objectives - in which objectives for the sciences
are developed.

2. Develop tests - in which tests are developed to evaluate
student gains for each of the four content areas.

3. Develop alternate pathway materials and syllabi - in which
sets of instructor-prepared materials are developed to
supplement weekly lectures. The syllabus summarizes, for
the student, the available materials and serves as a guide
through the assignment.

4. Develop problem solving labs - in which lab materials, cor-
related with lectures and alternate pathway materials, will
be developed.

5. Establish an Alternate Pathway Learning Center (APLC) - in
which a facility is established and maintained to provide
a place for students to use the alternate pathway materials.
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6. Disseminate and document the project - in which information
about the CAUSE program is disseminated both within and
outside the university.

7. Administer the project - in which the project director's
general oversight time is accounted for.

These areas of activity were communicated to the project director,

TC Michaelson, by letter and they were discussed with him during the

initial hours of the site visit. He agreed that they were appropriate

functional activities by which costs could be analyzed meaningfully.

In addition, costs are reported by the content areas--the depart-

ments of biology, chemistry, math and physics--and academic periods. The

academic periods are (1) the 1977-78 academic year and summer 1978; (2)

the 1978-79 academic year and summer 1979; and (3) the 1979-80 academic

year. Costs are examined by these time periods in order to establish

changes in effort by either department or type of activity, thereby

obtaining a closer look at where project effort was directed during the

life of the project.

Data were collected via interviews with project personnel, conducted

during two site visits on April '9 -20, 1979 and February 28-29, 1980.

Project personnel were asked to estimate:

1. The number of hours they normally worked each week as a
professional (treated as an average work week). Dis-
tinctions were made between summer and regular academic
semesters.

2. The percent of time they devoted to CAUSE and non-CAUSE
activities for each semester and summer period.

3. The breakdown, by percent, of how they distributed their
time over project activities and content areas.

A distribution of effort was established for each individual. Per-

sonnel salaries plus fringe benefits were distributed across project
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activities in accordance with how personnel stated they spent their time.

On occasion, project personnel donated time to the project.

The program had not yet terminated when this report was prepared;

therefore, personnel were asked to project their relative involvement in

project activities to the end of the 1979-80 academic year.

Deviations from the proposed expenses for non-personnel costs (e.g.,

hardware, supplies) were discussed with TC Michaelson and were judged to

be minor. The magnitude of non-personnel costs remained as proposed,

although occasionally the object of expenditures was adjusted. Since this

analysis is an evaluation tool concerned with the purpose of expenditures

rather than an audit intended to identify every expenditure to the last

cent, the proposed budget was taken as the best estimate of non-personnel

costs. Because these costs varied so little and adhered closely to the

budget, they are reported in summary tables only.

In the summary table, personnel costs are broken out as design costs,

costs relating to developmental activities, and administration costs for

project management. Administrative costs include the project director's

salary and some clerical salaries. This distinction will help to focus

attention on the portion of effort directed at actual developmental tasks.

Results

The budget proposed for the project appears in Table 29. Tables 30-33

present personnel costs by content area. These tables are summarized in

Tables 34 and 35. Table 34 identifies how personnel costs were distributed

across the areas of project functional activity. Table35 describes the

distribution of costs across the content areas.
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Table 29

Saints' CAUSE Project

Original Proposed Budget

Line Item NSF Saints Total

Salaries, Wages and Benefits

11. Director $ 6,300 $ 6,300 $ 12,600
12. Professional Staff 33,505 73,295 106,800
15. Secretarial and Clerical 9,900 9,900

16. TOTAL: Salaries and Wages 39,805 89,495 129,300

17. Staff Benefits
(when charged as direct costs) 4,777 10,739 15,516

18. TOTAL: Salaries, Wages and
Benefits (16 & 17) 44,582 100,234 144,816

Other Direct Costs

19. Consultants 5,400 5,400
20. Staff Travel 900 4,000 4,900
21. Dissemination Workshops 8,000 8,000
22. Instructional Materials 23,200 23,200
23. Office Supplies 3,000 3,000 6,000

24. Non-Expendable Equipment 48,598 48,598

25. Furniture, APLC 10,000 10,000

26. Renovation, APLC 90,000 90,000

27. Computer Time 30,000 30,000

28. TOTAL DIRECT COST $233,680 $137,234 $370,914

29. INDIRECT COSTS 16,320 36,393 53,013

30. TOTAL COST OF PROJECT $250,000 $173,927 $423,927

31. TOTAL CONTRIBUTED BY INSTITUTION . . . $173,927

32. TOTAL AWARD FROM NSF $250,000
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Table 36 aggregates the project's personnel costs and compares them

to the budgeted costs relative to the source of the funds. Table 37 sum-

marizes total project costs and shows the distinction between administrative

personnel costs and design personnel costs.

Discussion

The relatively high chemistry costs (Tables 31 and 35) support earlier

findings that more chemistry faculty were engaged in the project

than faculty from other departments. The finding that the work in

chemistry was completed before work in other areas is supported

by the pattern of expenditure reported in Table 31.

The relatively high math costs (Table 35) may be due to the fact that

the math faculty members involved spent more time on the project than was

the case for faculty in othr cor.,,nt areas. As discussed earlier

the math department had to make decisions involving the whole lower level

sequence of math cowrses in order to plan the curriculum for calculus and

precalculus.

More personnel resources were consumed -hi the project than was anti-

cipated by the budgeted figures. This is evidenced by the $94,880 in .

Table 36, Since the amount provided by NSF did not increase, this money is

described as "excess" Saints contribution. The "excess" arises primarily

from involving more personnel in the project than intended; providing

higher salaries and fringe benefits than anticipated; and from devoting

more time to the project than was planned. The bulk of this effort was

spent in establishing objectives (particularly evident in mathematics)

and in developing syllabi, materials, and tests.
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Personnel Costs - Biology

417

1977-78 and 1978-79 and
Functional Activity Summer 1978 Summer 1979 1979-80 Total

Establish Objectives $ 2,590 $ 1,560 $ 780 $ 4,930

Develop Tests -- 1,580 -- 1,580

Alternate Pathway
Materials & Syllabus 4,570 2,230 6,800

Problem Solving Labs 3,?80 2,850 2,070 8,200

APLC 1,880 1,860 -- 3,740

Dissemination/
Documentation 2410 2,310

TOTALS $12,320 $12,390 $2,850 $27,560

Table 31

Personnel Costs - Chemistry

1977-78 and 1978-79 and
Eunctional Activity Summer 1978 Summer 1979 1979-80 Total

Establish Objectives $ 5,030 $ 1,850 $ 200 $ 7,080

Develop Tests 3,170 2,120 5,290

Alternate Pathway
Materials & Syllabus 9,190 2,430 11,620

Problem Solving Labs 7,900 6,700 280 14,880

APLC 3,400 5,040 -- 8,440

Dissemination/
Documentation 2,810 2,440 810 6,060

TOTALS $31,500 $20,580 $1,290 $53,370
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Table 32

Personnel Costs - Math

Functional Activity
1977-78 and
Summer 1978

1978-79 and
Summer 1979 1979-80 Total

Establish Objectives $ 6,290 $10,870 $17,160

Develop Tests 2,050 6,810 8,860

Alternate Pathway
Materials & Syllabus 7,280 8,080 15,360

Problem Solving Labs 4,480 2,700 7,180

APLC 610 1,950 $1,890 4,450

Dissemination/
Cocumentation 1,150 2,400 3,550

TOTALS $21,860 $32,810 $1,890 $56,560

Table 33

Personnel Costs - Physics

1977-78 and 1978-79 and
Functional Activity Summer 1978 Summer 1979 1979-80 Total

Establish Objectives $ 3,740 $ 5,060 $ 520 $ 9,320

Develop Tests 2,010 2,990 5,320 10,320

Alternate Pathway
Materials & Syllabus 2,690 2,770 1,250 6,710

Problem Solving Labs 2,700 3,310 520 6,530

APLC 510 1,540 1,660 3,710

Dissemination/
Documentation 920 90 520 1,530

TOTALS $12,570 $15,760 $9,790 $38,120
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Although the budget suggests that at most 31% of the total project

effort would be in personnel design activities (budget items 12, 15, and

a proportionate share of 17), Table 37 presents the finding that 40% was

the amount of actual effort. This figure is primarily supported by

Saints, although it includes $4,000 of individually donated summer

vacation time (computed at salaried rate).

The ratio of contributed cost to budgeted contribution may be

viewed as an index of support. An index of 1.00 indicates compliance.

The index at Saints is 1.32.

Continuation of activities initiated under the CAUSE project has been

planned by project staff. Two activities are involved: operating the APLC

and offering the revised entry-level courses. Continuation costs to

support these activities are viewed by the project director and university

administration as minimal and affordable. It is possible to estimate

additional expenses acquired because of the CAUSE project.

Operating the APLC requires staff and maintenance of the facility.

The APLC staff includes a library employee in charge of the Center,

student desk attendants, and department tutors (students). Prior to

CAUSE, three of the four departments provided tutoring on the same basis

as new provided by the APLC. The biology department staffed a depart-

mental learning center. Increase in staff will be for physics tutors and

more student assistants. The project director has said that Saints views

these costs as minor since virtually all students are eligible for work-

study funds. Maintenance of the APLC physical facility is the responsi-

bility of the library and also is viewed as affordable expense by Saints.
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Table 34

Distribution of Total Personnel Costs
By Activity Functions

Functional Activity
% of Total

Costs Personnel Costs

Establish Objectives $ 38,490 19.7

Develop Tests 26,050 13.3

Alternate Pathway
Materials & Syllabus 40,490 20.7

Problem Solving Labs 36,790 18.7

APLC 20,340 10.4

Dissemination/Documentation 13,450 6.8

Administration 20,130 10.3

TOTAL $195,740 99.9a

a
Rounding error

Table 35

Total Project Personnel Costs
By Content Area

Content Area
Personnel

Costs
% of Total

Personnel Costs

Chemistry $ 53,370 30.4

Physics 38,120 21.7

Biology 27,560 15.7

Math 56,560 32.2

TOTAL $175,610 100.0

Administration Costs 20,130

TOTAL $195,740
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Offering the revised entry-level courses is not expected to be more

expensive than was offering the entry-level courses prior to CAUSE.

Faculty members who are teaching sections of the same course will have to

coordinate their efforts. The CAUSE departments also plan to have faculty

review a course every year in order to update it or to improve it before

the course handbooks are printed for the following year. It seems that

coordinating multiple sections and revising a course before the next

offering will take more faculty time than before CAUSE. Saints faculty-

members describe these activities as easily fitting into their regular

duties. If these activities do consume additional faculty time, apparently

the faculty do not plan to drop any of their other responsibilities.
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Table 36

Estimated and Budgeted Personnel Costs

Estimated Personnel Costs $195,740

Contributed by NSF

Contributed by Xavier

$40,774

60,082

Total Budgeted Costs 100,860

"Excess" Xavier Contribution $ 94,880

Table 37

Summary of Project Costs

Design Costs $162,160 40.2%

Administrative Costs 33,580 8.3

Non-Personnel Costs 207,800 51.5

TOTAL $403,540 100.0%
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THE DEVELOPMENT OF INNOVATIVE APPROACHES TO

LABORATORY INSTRUCTION IN PSYCHOLOGY

THROUGH THE USE OF COMPUTER AND

TELEVISION TECHNOLOGY

Site Visitors: David Butts
John D. Eggert
Peter Stace

Primary Author: John D. Eggert

Preface

The CAUSE project at Willows University has supported the develop-
ment of approximately 125 separate instructional modules to simulate
and/or extend laboratory experiences in psychology. The course materials
have been prepared by individual faculty, with the assistance of CAUSE
project staff. The most striking characteristic of the project has been
the project directors explicit consideration of project management
concerns and his effective use of junior level staff in the areas of
project evaluation and computer programming/instructional development.

The most difficult challenge faced by us, the site visitors, has
been the choice of focus of the case study. In order to fully portray
the roles of project management, evaluation and computer soft-ware
design we undoubtedly have neglected other important aspects of the
project; e.g., the extensive materials and course development activities
of individual faculty, the various levels of active administrative
support for the project, -and the use of project materials by students.
The neglect of these areas should not be interpreted as a judgment of
their worth, as the project would probably be considered a success from
each of these important perspectives. Rather, it represents a focus
made in the course of developing this study.

We enjoyed the experience of working with the project director and
his staff, and feel it has taught us much about implementing a success-
ful instructional development project. We hope to share this experience
with the reader.

The names of faculty members, students, administrators, and the
university and its location have been changed to fictional names to pro-
tect the privacy of those who participated in this case study. No real
names have been used.
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Introduction

This case study describes the CAUSE project at Willows University.

The purpose of the 3-year project is to revitalize 18 laboratory courses

in psychology through the development of a set of 125 laboratory modules

using computer simulations of experimental work, television technology

and traditional "hands-on" approaches, and through the integration of

these with the current curriculum. Funds provided by NSF totaled $250,000,

and those committed by the university totaled $276,558.

The Site Visits

This study has been compiled from information gathered from three 2-

day site visits. The first visit, conducted in late spring of 1979 (approach-

ing the end of the first full project year) was used to gather an overall per-

spective of the project and its institutional context. The team inter-

viewed most of the faculty and staff directly involved in the project,

their department chairman, dean and other administrative staff. The team

also spoke with several students and observed a number of the modules then

under development.

The second visit, conducted five months later, was used to obtain a

more complete understanding of the instructional modules that were to be

the major products of this project, and especially of the processes used

to create them. Most of the time of the second visit was spent interview-

ing the project staff most directly involved in the instructional develop-

ment process. A number of hours were also spent reviewing specific

instructional modules in various stages of development.

The third visit was used to review a draft version of this report

with the project director and to interview selected project staff with
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an emphasis on understanding the management of the project in general and

of the instructional developmebt and evaluation procedures in particular.

A functional cost analysis was also conducted at this site through

two on-site interviews with project staff.

The Focus of the Case Study

The focus of this case study is on the processes of the project's

implementation as opposed to its products. Furthermore, the primary focus

is on those processes directly under the control of the project manager

(e.g., the overall instructional development process and the evaluation pro-

cess) as opposed to thos under the control of individual faculty (e.g.,

the development of specific courses or modules). This perspective was

adopted for a number of reasons. One reason was that since we visited

the project during its second year, many of the products were yet to be

developed and, of those developed, many represented initial rather than

practiced efforts in the instructional uses of computers and television.

While many of the initial products were apparently of high quality, as a

group they probably did not represent the quality of the products yet to be

produced. Also, the project already had heavy external and internal evalu-

ation components and, we felt, extensive and repeated interviewing of pro-

ject faculty about their respective products would impose an unnecessary

burden on them. Finally, the processes of project management, instruc-

tional design and evaluation seemed to have been heavily emphasized and

explicitly considered by the projer_t director in the design and imple-

mentation of the project. Since these activities appeared to have been
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planned, monitored and coordinated unusually well, they were seen as a

useful focus for this investigation,

This case study is organized into six major sections. An overview

of the project follows this introduction. Project implementation is

discussed in the third section in terms of two important processes: pro-

ject management and instructional design. The fourth section on project

outcomes describes the nature of the instructional modules developed

through the project and is followed by a fifth section describing the

evaluation processes used in the project. The sixth and final major sec-

tion describes and analyzes the project costs.

Project Description

The University Context

Willows University is the senior institution in a nine-university

system. It has more graduate and professional training programs than any

other in the system. The Psychology Department, in which the CAUSE pro-

ject was implemented, was cited as being one of the best in the university

in Willow's last self-study. The historic popularity of psychology at the

university, combined with a requirement of at least one laboratory course

for every undergraduate psychology major, creates quite a bit of pressure

on undergraduate psychology laboratory courses and facilities. In addi-

tion, the College of Liberal Arts and Science is presently considering a

requirement that a laboratory course be included in each of its 9,000

student programs. This laboratory course requirement (if enacted) will

be satisfied by courses in the natural sciences, the biological sciences
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or in the social and behavioral sciences. The psychology majors alone

have overtaxed the pre-CAUSE laboratory facilities. The potential for

additional demands by non-majors (it is expected that psychology will

be a popular lab course among L&S students) increases the need for ex-

panded lab facilities. The CAUSE project is presently being viewed by

university administration as a test of a low-cost approach to labora-

tory instruction.

The Challenge

The following is an excerpt from a paper read at the 1979 American

Psychological Association meeting by the Willows University CAUSE pro-

ject director. It describes his perspective on the project's rationale

in terms of four major considerations: time, space, money and educa-

tional opportunities.

Let's consider time. We have slightly more than 550
majors and only about two years' access to them. During
that period, we have an obligation to provide a broad base
in the fundamentals of the major areas of psychology, in
experimental design, and statistics. Therefore, we have a
responsibility to prepare them well for their distal edu-
cational objectives which include post-baccalaureate studies
for more than 80% of our students. One critical aspect of
this training involved, in our judgment, a reasonable amount
of direc4 experience with the laboratory aspects of psychology.

If the laboratories offered rich and exciting learning
experiences, we expected that the most serious students would
take several laboratory courses as well as conduct indepen-
dent research projects and senior honors research. We anti-
cipated that students should be able to do a far better job
on these advanced research projects after they acquired the
relevant skills and self-confidence in their formal, structured
laboratory courses. We also felt that even the terminal BA
student in psychology needed some laboratory experience to de-
velop a full appreciation for our discipline. Therefore, we
instituted several years ago a departmental requirement speci-
fying that all majors complete at least one laboratory course
in psychology.
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Then, there was the problem of space. Given the anticipated
onslaught of students, where were we to put them? There was no
way that we could manage to run the laboratory courses in our re-
search laboratories. And wholesale renovation of equally valuable
classrooms was not a viable option. We could manage to free up
one room for departmental laboratory courses in eight content
areas, but not eight rooms.

There were also financial considerations. Buying enough
student equipment represented a sizable one-time cost. A small
shopping list would include tachistoscopes and reaction timing
devices for cognitive psychology, Skinner boxes and cumulative re-
corders for the experimental analysis of behavior group, Crutchfield
stations for social psychology, stereotaxic instruments and micro-
scopes for psychobiology, and other hardware for sensory and per-
ceptual psychology, developmental, and personality. But our exper-
ience had been that the real difficulty with this equipment was not
the up front expenditures, but the long-term maintenance and hidden
costs. Some hands-on hardware implied other costs--e.g., the Skinner
boxes and stereotaxic instruments implied recurring expenses to
support laboratory animals.

Finally, providing a virgin researcher with reasonable labora-
tory expertise in a 10-week quarter is extremely labor-intensive.
We reasoned, however, that the costly, but close, supervision students
could receive in hands-on laboratories could be achieved if a signi-
ficant amount of the supervision could be accomplished by a computer
system. If we were clever, the computer could do a great deal more.

Approach

The project director's response to these challenges was an extremely

ambitious project to develop a total of 125 modules of laboratory instruc-

tion among the six major areas taught in the psychology department. De-

veloped by departmental faculty, these modules have been integrated into

the current curriculum of six laboratory courses. The modules, each repre-

senting one to six hours of instruction, primarily utilize computer and

television technology. A number of them utilize more traditional "hands-

on" approaches.

Physically, the project takes the form of a computer-based learning/

development lab designed out of what was previously a medium-sized lecture
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room which included a stage. What was the stage area is now classed in

and houses the microcomputers themselves and also serves as the office/

workroom for the lab. One-half of the remaining portion of the original

lectur room has been closed off ir,to a small classroom viewing room,

and the rest is used to house the terminals which are tied into the com-

puters via cables running up to the stage. The computer system, originally

planned to be a series of terminals tied into a single central computer,

actually consists of twelve self-contained microcomputers, each with its

own terminal and display.

Decisions relating to computer selection and procurement have been

particularly challenging, usually having long7range implications. Options

have included interfacing with the large university Amdahl computer; obtain-

ing a single large minicomputer to operate a dozen student terminals; or

obtaining a dozen separate microcomputers, one for each student. Tile

university hookup was rejected primarily because of the necessarily unpre-

dictable and often delayed response time. The single dedicated mini-

computer was the option originally planned until the project director

looked into individual microcomputers, "That was the best decision I

ever made", said the project director. "For roughly the same cost we have

equal capabilities and extraordinary redundancy... If a large single com-

puter goes down, the whole lab will be down, maybe for days. Here, if

one microcomputer fails, the student just moves over to the one next to

him." When one of the microcomputers does malfunction, the project

director calls the service representative, describes the problem and

mails in the circuit board most likely to be in need of repair.

A separate room houses the video equipment. At times the actual

programming is done in this room, other times this equipment is moved
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to the computer room, a laboratory or a classroom for recording purposes.

she video equipment includes two black-and-white cameras synchronized

through a mixer (color capabilities will be added soon). The mixer allows

the pr3ducer to quickly switch from one camera to another,to dissolve,

tc fade one picture into another, to superimpose one frame onto another

and to split the screen with input from each camera. These special effects

enable the use of a vi-...riety of pedagogical techniques such as superimposing

labels on previously taped examples or the simultaneous showing of an

animal's behavior with a strip-chart recording the behavior. Additional

equipment provides the capability of editing tapes (electronic cutting

and splicing, voice-overs, etc.), with a fairly high degree of precision

and efficiency. The project director believes that this equipment

is particularly valuable in giving the materials a professional look and

in refining previously taped instructional sequences.

The remainder of the project occurs within the offices and classrooms

of individual faculty of the six areas of the psychology Department. Each

area (Developmental Psychology, Experimental Analysis of Behavior, Person-

ality, Social Psychology, Perception and Biopsychology) is responsible

for the development of a portion of the 125 modules. Responsibility

for specific modules within areas is assumed by individual faculty members.

-roject Implementation

This section the Lase study investigates two important processes

of project implementation: Project management and instructional design.

During the course of our series of visits to the project, it became clear

that ti.e project director at Willow's considered these processes more
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explicitly than did many project directors. The proposal outlined an

unusually detailed instructional design model, the project director wrote

articles and gave presentations on the process of managing his project,

and observations of the project revealed a greater attention to detail and

coordination than is often seen on similar projects. It also became clear

that what appeared in the proposal to be an unusually demanding and ambi-

tinus project was actually p.oceeding fairly smoothly. For these reasons,

we chose to make the process of project implementation an important focus

of our investigation.

Project Management

Probably the most striking characteristic of the project's management

is the tension between rather rigorously described goals, objectives, time-

lines and procedures and the need to maintain an atmosphere of flexibility

and independence among project staff. In fact, upon initially reading

the project's original proposal the site visitors were somewhat skeptical

of the feasibility of accomplishing all that was proposed. The development

of 125 individual modules appeared to be a phenomenal task. The carefully

developed timelines (see Figure 23 for an example) for each of the 125

modules seemed to portray a level of detail in project planning that is

rarely achieved in similar projects. The 27-step instructional develop-

ment model (Figure 24) seemed to be far too complex to be practical.

Further invest'jation, however, has shown that the initial skepticism

was based on an erroneous assumption; i.e., that each of the detailed

steps of the project plan were intended to be carried out exactly as

specified. In actuality, the proposed goals and procedures were to serve

as a model of expectations -- a set of benchmarks with which to gauge the



Course Computer Other
Relevance Simulations Computer Usage

Traditional Equipment for
Videotapes "Hands On" Traditional Module.

A. Al. basic concepts
Introduction to (CAI
Physiological
psychology

A2. action potential
A3. electronically

elicited attack
A4. sleep EEG

B. Bl. behavioral
Intermediate biology of
Physiological ingestion
Psychology B2. sleep and waking

B3. stptal rage

C. Advanced Cl. nature of mem- C3. laboratory
Undergrad. Lab. brance potential electronics
in Physiological (from PLATO) (CAI)
Psychology C2. biology of

learning and
memory

C4. existing
laboratory
modules

D. Introduction
to Comparative
Psychology

Dl. reproductive
behavior of
nocturnal rodents

D2. social behavior
primate

D3. snakes in prey
capture

E. Advanced El. behavior genetics
Undergrad. Lab. E2. dominance hierarchies
in Comparative E3. natural copulating
Psychology behavior

E4. osen-field behavior

E5. existing
laboratory
modules

Design- Prototype Prototype
Year Quarter Development Test-Evaluation Revision

Field Revision-
Test Documentation Implementation

1 Sumer A2-4 C1-3
Fall 83

Winter B3 B3
Spring A2-4 A2-4

2 Summer Al 81-2 D1-3 Al B1-2
Fall Al

Winter B1-2
Spring

Al -4

3 Summer C1-4 C1-4
Fall C1-4
Winter
Spring

B1-3 A1-4
81-3

C1-4
C1-4
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progress of the project and within which to negotiate with individual

project participants regarding their respective responsibilities. The

end result is to be a set of products that is well within the spirit of

what was proposed but which will also reflect the individual participant's

interpretations of the project's original goals and objectives.

The project director is of the opinion that a project involving a

diversity of staff might be better served by a director who had some

administrative clout, e.g., a department chairperson. This may be true.

However, the project director has succeeded without formal power by-

assisting individual participants in meeting their own personal and pro-

fessional objectives through participation in the project. For some,

an important benefit has been summer support and/or release from specific

responsibilities; for others, the possibility of having course materials

reviewed and distributed by CONDUIT has been seen as an opportunity for

a publication credit. For those faculty who have developed modules for

their own courses (this has not always been the case), an important goal

has simply been the possibility of more efficient and higher quality

instruction. Some have had an intrinsic interest in computer-based

instruction. Student assistants (at least the more productive ones) have

seen working on the project as an opportunity for professional experience

and a means of becoming more valuable on the job market. In these cases,

the documented project plans and goals

vehicle for talking about the project,

refining plans and strategies.

Not all project participants have

ject. As might be expected, some have

serve as a communication tool -- a

for negotiating revisions, or for

been equally committed to the pro:.

remained unconvinced that mediated
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instruction would benefit their courses. Others have had other profession-

al or personal priorities. In these cases the documented plans and pro-

cedures have been used as a basis for clarifying and airing differences,

or for reminding one or two recalcitrant faculty developers of their re-

sponsibilities. This is not to imply that there has been more than the

normal amount of foot-dragging among staff -- the over-achievers have

seemed to counter-balance the under-achievers quite nicely. Rather, it

is to illustrate the role that the explicit plans and procedures have

played in this relatively complex project.

Another area related to project management is that of the develop-

ment and procurement of the hardware and software supporting the instruc-

tional system. In this project, the project director has had.to become cogni-

sant of the varieties of television recording, editing and playback equip-

ment and especially of the many options available in the rapidly advanc-

ing field of mini- and microcomputers, The project director advises in-

vestigating the characteristics of the computer's operating system, the

advantages and liabilities of the programming language(s) available on

a given system, the ease with which a unit can be interfaced with other

equipment, the access one has to the compiler, the transportability of

programs created for a given machine, the viability and the reliability

of the supplier and other technical concerns. He emphasizes the impor-

tance of planning and procurement on a system-wide rather than a piece-

meal basis, since the various components must be selected to complement

each other.

The same is true for the procurement of video recorders, playback

units, mixers, editors and the like. Even the mundane activities such
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as selecting and procuring connecting cables and jacks can bog a pro-

ject down if they are overlooked or attempted with insufficient know-

ledge of potential problems. Clearly the project director's two years'

previous experience on a similar NSF funded LOCI (Local Course Improve-

ment) project has allowed him to anticipate many of these problems and

circumvent them. However, he warns that even with substantial experience

with the media he has sometimes been forced to make equipment procure-

ment decisions in the absence of complete information. Some of these

necessary guesses have been lucky, some have not. It is clear that for

anyone attempting a project of this complexity, particularly if his/her

previous experience has been limited, it is crucual that s/he becomes

thoroughly educated through the published literature and especially

through communications with those who have had experience on similar pro-

jects.

The Development Process

Each of the 125 modules is being developed,as proposed, by a team.

However, some changes have been made in the specific procedures initially

proposed. Originally, six development teams were intended; i.e., one

team for each of the major areas represented in the department. Each

team was to have consisted of a faculty representative to provide the

content expertise and a graduate student to provide logistical help. It

was Intended that both faculty and students would actively, participate

in all aspects of development including computer programming and tele-

vision production. The degree of faculty involvement in each of the

modules has actually varied substantially, however, in accordance with
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the technical requirements of the module and the professional and per-

sonal interest of the given faculty members. The primary difference

between what was originally intended and what has actually occurred is

that most of the technical programming and production responsibilities

have been delegated to a senior assistant and student assistants trained

and monitored by the project director,

Figure 24 depicts an admittedly idealized diagram of the development

process through which each module was to proceed. In practice, this plan

has been followed in varying degrees. Rarely have each of the steps been

formally and explicitly considered. However, most of the steps have been

implicitly considered during the course of development of most of the

modules. For purposes of project management and planning, the develop-

ment model was simplified to six major steps: Design/Development, Pro-

totype-Test/Evaluation, Prototype Revision, Field Test, Revision and Docu-

mentation, and Implementation. Generally, it was expected that a module

would take from two to three years to develop from initial planning to

final implementation.

A significant factor in the success of the development model has been that

the project director had practiced the model's various stages in designing

and implementing his previous LOCI grant to create a series of computer-

based instructional modules in Cognitive Psychology. In addition to pro-

viding the project director with the relevant expertise, this experience

also provided him with a capable technical assistant experienced in the

project director's approach to instructional design, (The assistant holds a

bachelor's degree in psychology.)
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During the initial year of the project, the role of the director

assistant (Mr. Frank Marc) was to be primarily that of technical con-

sultant to the faculty. The approach to module development (as initially

conceived but which later proved to be unfeasible) was that the faculty

person responsible for a given module was to work out the idea with his/

her junior graduate assistant from the psychology department. This assis-

tant, with technical advice from the project director and Marc, was to

work out a flow chart representing how the instructional idea could be

programmed for the computer. The project director spent a lot of time

during the first quarter of the project training these junior graduate

assistants in flow charmg and basic programing techniques so that he

and Marc would be required to do only a minimal amount of the low-level

programming and that their technical expertise could be used for the more

complex problems.

The reason this approach turned out to be relatively unfeasible was

that good and efficient programming requires substantially more expertise

than can be acquired on the job in a relatively short time. While stu-

dents were able to create instructional modules that actually worked on

the computer, they wrote programs much more slowly than an experienced

programmer (e.g., a junior or senior student from computer science), and

the programs they did create were often difficult to understand by other

programmers, a problem if the program ever needed to be upgraded or

adapted to perform on another type of machine. Furthermore, just about

the time the graduate students had acquired sufficient programming skills

to be efficient, it was time for them to move to another assistantship.
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The project di,'ectir's response to this problem has been to abandon

the attempt to train the GA's as programmers, and to recruit' computer

science students (sometimes for pay, sometimes for credit) for this work

instead. The Psychology GA's are now being trained to understand the

capabilities of the computer (i.e., what the computer generally can and

can't do) rather than how to actually program it to perform specific

operations. 'finis training is done by showing each new group of graduate

assistants a series of instructional programs selected to exhibit the

computer's capabilities. As Marc works through each program, he comments

on the programming- implications of various frames. For instance, a

diagram of several people in a room may require less than ten minutes of

programming time.to create on the terminal screen if the boundaries of

the room can be represented by +'s and -'s, and the people by X's and 0's.

However, the same diagram may require several hours to program if the walls

of the room must be represented by a solid line and the people by stick

figures. Because of his previous experience with the project director,

Marc is able at the same time to comment on the pedagogical viability of

the various approaches. For example, a computer - based module that heavily

utilizes a printed text to communicate would probably ba better communi-

cated through printed sheets -- too much print on the terminal may be

boring to the student and might waste computer dme that could be better

used for a module requiring interaction with tha student.

After this general introduction, the project director has the GA's

sit down at the terminals and actually work through a large variety of

instructional programs. This gives the assistants a broader range of

ideas of the computer's capabilities, and pi.wides them with a feel for
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the program from the student's point of view -- what's fun, what's dull,

what's frustrating, etc.

The GA's no longer attempt programming on their own except perhaps

to gain some familiarity with the nature of the task. Rather, their major

responsibility now is to serve as an intermediary between the project

director and faculty person responsible for the creation of a given module,

and Marc or other computer programmers. The GA (who usually has more sub-

stantive knowledge of the content area than Marc, and sometimes more know-

ledge of the computer's capabilities than the faculty) then works with the

faculty to develop an initial module design portrayed in a way that is most

useful to the programmer. In this process, the GA can help the faculty

understand, what might be feasible or unfeasible or provide additional ideas

on the module's design. Once the approach is discussed with Marc and the

project director, the GA can then work under the supervision of the faculty

member in creating additional components for the module, perhaps writing

or refining scripts, working out sample data, designing sample problems,

etc. He can also work with the programmer to help him/her understand the

nature and intent of the instruction, to know when liberties may or may

not be taken to ease the programming task, etc.

Thus, the project director has gradually expanded Marc's role from

that of a computer technician to that of a kind of instructional designer.

Marc's increasing experience with the newer instructional technologies,

the content area of psychology, and his technical expertise in computers

has earned him the respect of the faculty and has allowed him to provide

the project with a means of transferring lessons learned in one part of

the project to modules just being started in another part. It is clear
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that a project of this overall complexity benefits substantially through

the full-time attention of a technical assistant with Marc's personal

and professional qualifications.

The project director described Marc's role in the development pro-

cess. When a faculty member has an idea for a module s/he draws up a

very brief module description, "a concept sheet", and submits this to

Marc. Sometimes this is done in conjunction with one of the graduate

assistants, sometimes not. If the problem is relatively straightforward,

Marc is able to provide immediate guidance regarding its probable feasi-

bility for use on the computer (or for some other medium used on the

project such as television, or a television/computer combination). More

often, Marc first works with the project director to outline a solution.

If the idea proves to be technically feasible, it is developed into a

fullblown plan by the faculty, often with the help of a GA. This plan

includes scripts or tests when appropriate and a detailed 'description

of the activities in which the student is to he engaged or of the phen-

omena that is to be simulated, etc. Marc is given authority to negotiate

with faculty members on technical matters relating to programming ease,

speed of execution or transportability. Pedagogical issues are dealt with

primarily by the project director, sometimes with the input of the pro-

ject evaluator.

More often than not these negotiations, although critical, are quite

straightforward and can be resolved fairly easily. An interesting example

is when a student participating in a simulation is asked to indicate quick-

ly whether s/he observes a phenomenon on the right or left half of the

screen. Almost all novice designers who face this problem instruct the
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student to press 'R' for right and for left, a seemingly appropriate

choice. However, since it so happens that the letter 'R' is on the left

hand of the keyboard and the letter 'L' is on the right, side of the key-

board, students invariably become confused and are unable to respond

quickly and correctly impairing the impact of the simulation. WhiliL

this is a relatively trivial problem in human engineering, it makes the

point that the apparently obvious pedagogical solutions need to be first

strained through the requirements of the technology.

While the project director points out that transportability is not

one of NSF's criteria for project selection and that local needs are the

primary emphasis of this project, he feels an important secondary objec-

tive should be that the instructional modules developed in his project

are usable by other institutions. Techniques he uses to encourage trans-

portability include maintaining the versatility of a set of modules; i.e.,

making sure that the modules are not necessarily eRpendent on each other

and that topic areas of interest to more than a single professor are

covered. The use of complicated graphics also decreases the transport-

ability of a module since the graphics capabilities of even similar term-

inals are often not identical. Thus, when graphics are proposed, conSider-

able justification for their use is required. The project director also

points out that transportability involves more than the ability to utilize

the software on other equipment. Equally important is full and complete

documentation for students and instructors, including clearly written

manuals or guides, to insure that a modulo is usable by other instructors.

-Without such documentation it is often impossible for others to use

otherwise successful modules, even other faculty within the same univer-
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sity using the same equipment,

A comparison of the 27-step model depicted in Figure 24 with the

preceding discussion of the project's instructional dev t activities

shows that the steps are most often not followed segue-.
. such as when

the input of the project evaluator is solicited at the very outset of mod-

ule design. Specific roles and responsibilities are often shared by a

variety of persons or, occasionally even reversed, such as when a student

assistant offers advice on pedagogy or the project director locates a

troublesome bug in a computer program. Also, an individual module often

doesn't progress as a single entity through each of the six stages, but

rather some pieces of it may be in the design stage while others are being

tested with students. The degree of rigidity with which the development

model is implemented varies according to the nature of the module, the

subject area, and the experience and inclination of individual parti-

cipants. Rarely, if ever, is it followed precisely, Rather, the model

is used as a management tool. It serves as a map, detailing an idealized

route complete with all interesting str,Poi:'!fl-rf?-points, but also reveal-

ing and clarifying the costs and be' of shortcuts and alternate paths.

T1-$.- following section describes some 'f the products of the Willows CAUSE

project and provides additional detail on the developent of the.computer7

based and television-based modulss.

Project Outcomes

There are three major sets of outcomes of the Willows CAUSE project:

The installation of the physical facilities, the establishment of a set

of procedures for project management and instructional developments and
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the creation of a set of instructional modules. The physical facilities

have already been described, The managerial and developmental procedures

have also been described, although they will be further discussed in this

section which focuses primarily on the computer-based and video-based

instructional modules being developed through the project.

Computer-Based Modules

The project director is fairly emphatic in requesting that the com-

puter-based modules not be referred to as computer-assisted instruction

(CAI). "CAI", relates the project director, "elicits quite negative

connotations among my colleagues, connotations of pages of questions and

answers on a computer screen, connotations of the teaching machines of

a decade or more ago---we've come a lot further than that." He also

feels the acronym CAI places too much emphasis on the "instructional

aspect" (i.e., the active role of the instructor or the teacher) of the

medium rather than the "learring and problem solving aspect" (i.e., the

active role of the student _hrough modeling, simulations or gaming).

The computer-based modules are generally conceived of as adjuncts to

the lecture-discussion, not as substitutes for it. They are intended,

however, to be a direct substitute for certain laboratory experiences.

The opinion of the staff seems to be that while many times the computer-

based substitute is less than an ideal simulation of the laboratory ex-

perience, more often than not it offers instructional advantages over

the lab that outweigh the disadvantages.

For example, many of the modules will make use of a scaled-down

version of the Michigan Experimental Simulation System (MESS, and the

smaller University of Louisville version (LESS). The project director
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has nicknamed his system MUCHLESS, because it is so small that it can

be run on even a time-sharing microcomputer. (It takes only about 3.5K

words for any program).

MUCHLESS, like the LESS and MESS, allows the design of the general

structure of an experiment (e.g., the development of a strain of rats

exhibiting certain behaviors) in such a way that the student is able to

manipulate a number of the experimewtal parameters. For example, in the

behavior genetics experiment the student may decide on the number of

parents to breed, which will mate with which, and how many offspring each

will have. Then, the student pushes a key on the terminal and in seconds

is presented with a new generation of offspring, each identified by num-

ber and each provided with a measure of the behavior being studied. The

assignment of characteristics to offspring is random, except for the in-

fluence of the parents the student selected to produce those offspring.

By selectively mating pairs of the offspring, the student is able to run

through a dozen generations of rats in less than half an hour, develop-

ing a strain that possesses the characteristics desired. Due to time and

cost restraints, no student would ever be able to perform these breedings

in a conventional course.

The MUCHLESS system is fairly easy for faculty to use in developing

their own models, particularly after they have designed their first one,

although it requires a thorough understanding of the recent experimental

literature so that meaningful results can be designed into the program.

They must decide upon an experiment that is relevant to the topic, decide

how many dependent and independent variables are desired, their ranges,

their effects and interactions, which parameters are to be under the con-

trol of the student, etc. S/he then writes the text explaining the
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experiment to the student. Some text may be put on the terminal itself

but usually is more efficiently presented in separate printed materials.

The faculty designer can do most of the work at the computer terminal

with relatively little training, being prompted with questions like "How

many dependent variables do you want?", and "What do you want to name

them?' Faculty may include intuitively appealing variables which are

actually irrelevant to the experiment to more closely approximate a real-

world experiment.

The MUCHLESS system, then, simulates experiments through the generation

of raw data for a particular experimental paradigm. The project director

has also made use of another approach to the simulation of experiments --

that of using the computer to simulate the equipment found in a psychology

lab. By varying the time a display is on the screen (from 20 milliseconds

to as long as desired) it is possible to use the computer like a tachis-

toscope, a memory drum or even a slide projector. Auditory feedback is

also possible if the terminal has a built-in speaker, or if an inexpen-

sive integrated circuit chip is interposed between the computer and a tape

recorder.

Developing a feel for the appropriateness of various applications of

the computer has also been a gradual learning process. There have been

times when the liabilities of complicated graphics, such as lack of trans-

portability or the extensive programming time, have been outweighed by

the benefits of increased efficiency of 1(iirning or the elimination of

expersive laboratory equipment. There are other times when an exciting,

intriguing and innovative computerized approach to a given topic has been

scrapped simply because it can be done better on a ditto master. "The
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important criterion for using the computer", advises the project director,

"is whether or not student interaction is required. If the student doesn't

have to do anything, then it is probably better to use some other form of

instruction."

Video-Based Modules

The television modules play a role in instruction similar to the com-

puter-based modules; that is, to augment normal instruction and to substi-

tute for specific laboratory experiences. Specifically, they are to pro-

vide for educational opportunities not otherwise feasible (e.g., as it is

not possible to breed many generations of rats, it is not feasible to

take large numbers of students into a newborn hospital nursery for test-

ing of neonatal behavior). The development of these modules follow roughly

the same procedures and encounter the same general types of challenges:

learning when TV is the most appropriate medium, what its benefits and

liabilities are, how to develop and produce the modules effectively and

efficiently, what the pedagogical and technological "tricks of the trade"

are, how the capabilities of the available equipment can be stretched

to provide creative solutions to specific instructional problems, etc.

As with the computer-based modules, the TV-based modules are rarely used

completely on a stand-alone basis. Most often some advance preparation

(either through lecture or readings) is assumed, and often some sort of

instructional guide is required to aid the student viewer.

Some of the television-based modules were originally designed for

the computer. For example, the computer graphics capabilities proved

useful in generating a number of modules which required movement on a
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screen, but no student interaction, However, once the graphic routines

were produced, the computer's capabilities were no longer needed and the

illustrations were transferred to videotape.

The project director groups another type of uses for microcomputers

and television under the broad term of "hybrid". For example, one of the

instructional modules requires the student to observe a videotape of a

card game played by four people. The student uses the computer to generate

an individualized measuring instrument from a list of 54 general and speci-

fic non-verbal behaviors and then uses this instrument to collect data on

the behavior of one of the individuals playing the card game. The student

then enters the observed data into the computer which checks it against

known values and provides the student with information on the accuracy

of the collected data.

The Role of Evaluation

Evaluation is an integral part of the instructional development pro-

cess, and at times is indistinguishable from it. Because of its impor-

tance on the project, however, the evaluation process is treated here

separately.

The role of evaluation, and the project staff's perception of it,

underwent an interesting evolution during tha first half of the project.

The original proposal included a three-day visit b!, a nationally recog-

nized evaluation expert and a well-known science educator at the end of

each project year. It also included a plan to make use of a local evalua-

tion specialist who carried quite a bit of credibility in educational

evaluation on the university campus. The module development plan also
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listed a number of evaluation checkpoints. These included a review by

the area faculty, the project director, and the advisory panel during

the early planning stages; reviews by major participants of prototype

test results; a formal evaluation of student achievement and interest

by the evaluator and project director, respectively; a peer review by

colleagues from other universities; and a final field evaluation and

assessment by the local evaluator, the project director and the external

evaluator. This final approact, was to have used quasi-experimental

strategies. Also described in proposal were time-series analyses

to trace the change in GPA of majors and in elective enrollments in indi-

vidual and honors courses. There were additional plans to monitor changes

in the quality of students' independent research endeavors, as well as

in the incidence of students choosing advanced study in fields of science.

There is some evidence that a number of project staff were suspicious

of evaluation. (Not an unusual phenomenon in instructional development

projects in general.) There were also a number of indications that faculty

were unsure of what evaluation could do to them. Based on conversations

on this topic with project staff, it appears to us that this suspicion

did not arise out of either self-doubt or an unwillingness to question the

quality of their own work, but seemed more due to a lack of confidence

that outsiders to the department as well as to the field of psychology

could have anything useful to offer them since each of the faculty members

was an expert in his or her own field. This attitude seemed to prevail

with respect to the external evaluators as well as to this case study of

the project. The dominant view of evaluation seemed to be as something

imposed from outside, with little relevance to the day-to-day necessities

of the project. The project director points out that it should be expected
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that academic scientists do not have a thorough understanding of evalu-

ation, just as evaluators are not expected to have a thorough under-

standing of biology or physics.

This rather negative perception of evaluation was dealt with by the

project director and his evaluation team in an interesting fashion.

Rather than trying to have the evaluation done by recognized authorities

with considerable personal and professional prestige, a doctoral student

in education was chosen who more or less acted as an extension of the

project director himself. This selection marked what apparently is

the development of a new attitude (and some new approaches) to evalu-

ation on the project. Ms. Jo Garcia, an evaluation student, is well

qualified for the task. She has completed her Ph.D. course work in

evaluation, she has a B.S. in psychology and has had rxactical experience

on a number of evaluation projects during her doctoral student career.

Not included in the original proposal, she was selected by the project

director to augment the efforts of the local institutional evaluator.

The project director cited her low-keyed personality as well as her

student status as an asset to the project. "Garcia does well in the

role of evaluator because she is perceived as non-threatening."

Originally, the project director accompanied Garcia on her initial

visits to indivi,lual faculty. However, after an initial breaking-in

period, and after her first interview with faculty on her own, the project

director concluded that she did better without him present, possibly

because of her perceived lack of power. Allowing the evaluator to con-

duct her interviews alone also freed up the project director's time for

general project management and coordination.
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Garcia is conscious of the impression she creates, feeling the only

way she can have any impact on the quality of instruction is to first

gain the confidence of the faculty. "HowevIr," she cautions, "the evaluator

also has to be aggressive--she has to come to the faculty, she can't wait

for the faculty to come and ask for help."

Garcia began working on the project near the beginning of the second

project year. She has spent time working with indivi 'ual professors estab-

lishing a basis for her evaluation activities. This 'tial strategy con-

sists of four steps.

The first step is to introduce herself, and the concept of evaluation.

Initizl reactions are not always positive, either because of an unfamil

ity with the role of evaluation or because of a lack of time to deal with

ir, Garcia's response in such situations is to recognize that partici-

pating in evaluation activities can be initially troublesome but that

evaluation also might help to reduce some of the faculty member's burden

of instructional development activities. She sometimes asks a series of

leading questions about the faculty member's development efforts, working

up to an offer to help by providing information on what is going well,

as well as what is not. Garcia reports that eventually most faculty are

willing to cooperate, as long as they aren't overburdened with a lot of

extra work.

The second step is to clarify the specific instructional objectives

the faculty member hopes the module will meet. Based on the initial inter-

view, Garcia actually takes on the task of creating these objectives.

While most faculty members have already informally established instruc-

tional objectives -- "It is all in the faculty heads already", as Garcia

4 76
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puts it -- she feels it's a lot to expect to have GA's and faculty

actually write oft their objectives given all the other demands of the

project. The project director, Marc, and uarcia all feel the develop-

ment of objectives is crucial to both development and evaluation. Marc

states, "It clarifies in the faculty member's own mind what he wants to

get across." Marc says he finds creating objectives to be a very use-

ful means for faculty to communicate with him in his developer/programmer

role. The faculty are encouraged to keep records of all their notes to

help develop and clarify the course objectives.

The third step is to return these objectives to the faculty, in a

formal memo, for review. Included in this memo are recommendations for

evaluation as well as preliminary suggestions on how the anticipated

approach might be approved. Garcia and Marc work closely together on

this whenever possible. Garcia has tried to keep the tenor of the memo

suggestive and open-ended to insure that the faculty feel in con-

trol and can retain "ownership" of the module. Before the memo is final-

ized, it is submitted to the project director for review, modification

and final editing. Coordination between the project director and the

evaluator is easily maintained on a daily basis since the evaluator's

office opens directly into the project director's office.

The fourth step of this initial work has been to revisit the faculty

to review objectives, recommendations and suggestions, clarify and restate

problems and issues, and to discuss the evaluation. Garcia hopes to be

able 1 collect feedback from the students (regarding interest, clarity,

problems encountered, etc.) on each module, as well as pre- and post-test

data on each module. Other formal evaluation strategies have been tried
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or are anticipated including a quasi-experimental comparison between

the lecture approach and the computer-based approach to a given module:

Garcia has found the above process, which results in a 3-5 page type-

written memo for each module, to be fairly time-consuming. While the pro-

ject director and his assistants feel the process is important to both the

evaluation and the development process, they acknowledge that they may not

be able to b s comprehensive with every module. Garcia has emphatically

recommended that "If someone has this sort of job, it's better for it to

be full-time rather than one-third time." It seems reasonable, however,

to expect that future attempts will go more quickly and efficient7y, once

the procedure becomes established.

It appears that a number of less formalized but at least as important

evaluative activities also occur on the project which are monitored and

encouraged by the project director and his assistants and implemented by

virtually all project participants. These are the formative evaluation

activities, the activities engaged in to correct and improve the individ-

ual modules while they are being developed and while changes can still

easily be made.

The project director noted that although most faculty members are

unfamiliar with established formative evaluation techniques, most do con-

duct some sort of formative evaluation activities without considering them

to be evaluation. Garcia sees herself as a facilitator with respect to

formative evaluation, assisting and encouraging faculty in the collection

of feedback on their developing modules. Sometimes this feedback is as

simple as requesting a colleague to review an idea. Other times faculty

have found it useful to merely observe one or two students working their

478



YJY

way through a draft module, watching for points that are unclear or seg-

ments that are too difficult or too boring. The students' comments them-

selves are often very useful. The project director and his team's exper-

ience on other modules provides another good source of formative informa-

tion. Many problems are recurrent and, when identified in one faculty

member's module, can be corrected in the developmental stage of another's

work. For example, faculty are discouraged from trying to ad lib the

text of a televised experiment--it is clear from earlier modules that it

is impossible to organize and time the verbal sequences at maximal effi-

ciency without first scripting them out. A related example is that pro-

ject staff have become alert to the tendency for "first-timers" to read

such a script too fast. Another common mistake made in designing computer-

based instruction is to use too much text which is a lot less efficiently

read on a terminal screen than on a printed page, and a lot more expensive.

Project staff have learned to keep the terminal messages short, providing

printed back-up material if additional verbiage is necessary.

Sometimes this sort of early input results in major changes or in the

scrapping of an entire module. More often, however, it results in a series

of relatively minor, often common-sense changes, the combined impact of

which may result in a substantially improved module.

The project director is of the opinion that while summative feedback

upon the completion of the course is useful "the problem with course feed-

back at the end of the quarter is that you don't get a chance to get the

extensive specific details and interpretations from the students". On

the other hand, the project director points out, fairly useful summative

data can be acquired through the analysis of accumulated formative evalua-

tion data. The immediate nature of the formative evaluation data is also
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viewed as important, in that inquiries made shortly after administration

of a module are likely to be a richer source of data than the same inqui-

ries made days or weeks later.

The formative evaluation approach the project director encourages

is to collect as many kinds of formal and informal information on each

module as possible. The facilitator role is important here since the

evaluator helps the faculty person to do what s/he might well do anyway

if s/he had the time. It is here that the roles of Garcia and Marc over-

lap. It is often possible, in an evaluation planning session, for Garcia

to give hints on instructional problems she has encountered before. Simi-

larly, Marc is often able to provide evaluative feedback based on the

input he gets from students, GA's and other faculty as he works through

the development process.

A particularly useful formative evaluation method used on the pro-

ject is to pilot test an early version of a module, or a part of a module,

with only five or six students. These students are then interviewed and

provided with an open-ended questionnaire asking how well they could see

or hear, what they thought worked well or not so well, how interesting

it was, how it might be improved. A pre- and post-test is also occasionally

given at this stage.

Other data collection techniques that are found useful include simply

asking for a half-page of prose comments from the student, and actually

observing students working through the material. One suc.h example involved

the evaluation of an activity which required students to record information

on a form. The initial trial showed that the form was difficult to follow

because too many responses had to be recorded on a single line. The prob-
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lem is being remedied by redesigning the form. Although the solution is

simple, the problem is important and would have gone overlooked without

the benefit of formative evaluation,

There are other formal and informal plans for evaluation. The com-

puter modules that are transportable are being provided to CONDUIT, the

NSF-funded distribution network for instructional computer programs in

science,and CONDUIT will conduct its own independent evaluation. In addi-

tion, Willows faculty will review each other's materials internally, parti-

cularly as they consider them for use in their own courses.

The external evaluators still play an important role in the project.

While their original primary intent (i.e., to conduct an evaluation of the

outcomes of the project as well as the processes used to achieve them)

still is considered important, the project director now feels that the

evaluation consultants may be more appropriately used in a consultative

mode, particularly with respect to the process of evaluation. Thus, they

will be asked on subsequent visits to concentrate on critiquing the evalua-

tion activities conducted so far and providing advice on the design of

summative evaluation activities. In retrospect, the project director sus-

pects that it might have been more appropriate to bring in the external

evaluation consultants early in the first year of the project, rather than

waiting until the first year's end. This approach would have complemented

the use of a non-threatening internal evaluator to actually identify and

correct problems within individual modules.

Project Costs

This section of the report examines the costs incurred during the
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first five academic quarters (June 1, 1978 through August 31, 1979) of

the. Willows Universit3i's CAUSE project. The project is budgeted for

$526,558 over a three year period. This budget figure includes both the

National Science Foundation grant of $250,000 and the university's pro-

posed contribution of $276,558.

The cost report begins with a description of the procedures used to

conduct the analysis of project resources and then presents the results

for each category of experience and their allocation to content areas

and modes of instruction. Project costs are then examined as a whole

with particular attention to the sources of funding for various aspects

of the project and its future operation within the Psychology Department.

Procedure

The cost information which follows is based on data provided by the

project director, the computer programmer for the project, and a member

of the-faculty working with the project. The first site visit occurred

on October 4-5, 1979. On that occasion the cost analyst was accompanied

by the science educator, and the site evaluator. The project director

was thoroughly familiar with all aspects of the project and had immediate

access to all budget and accounting information. He was open and candid

in his discussion of the level of effort and productivity of project per-

sonnel, as was the programmer with whom the cost analyst spoke on this

visit. The second site visit occurred on April 1, 1980, and allowed the

analyst to reexamine the results reported from the first visit and to

verify findings with a member of the faculty,

Accounting documents maintained by the project director are the sole

source of financial data reported here. Explanations of ambiguous points
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were obtained from institutional accounting personnel. Data were directly

available on hourly wages, annual salaries and benefits for each member of

the staff, on investment in computer hardware, videotape equipment, and

equipment for in vivo experimentation, and finally for consumables report-

ed here as supplies for each content area. Costing by mode of delivery

and content area required that algorithms be developed to allocate invest-

ment among content areas and within each content area by modes of instruc-

tion.

Costs incurred in the development of these modules have been analyzed

from five perspectives: content area, mode of instruction, category of

expenditure, stage of project activities, and source of funding (CAUSEror

institution). The project director and the cost analyst agreed that it

would be most useful to project personnel to allocate total project costs

to the content areas which incurred the costs. Within each content area

costs are allocated to the particular mode of instruction with which they

are associated. The costs associated with developing the eight computer-

based modules in social psychology, for example, are clearly identified.

Costs are also identified by c7tegory of expenditure: personnel, pro-

grammers, supplies, and investment.

In the original grant proposal each module was associated with a

specific laboratory course. This suggested that the course would be an

appropriate analytical unit. Such was not the case, however. As particu-

lar experiments, computer simulations, and videotape sequences were devel-

oped, they served more than one course. Program elements developed for

one module could be used in others thus reducing the development costs of

modules which came later in the project. The .xperience gained by pro-

grammers and developers in one module reduced the time and cost of de-
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veloping those which came later, Such shared costs and joint products

made it impossible to isolate the costs of developing a particular module

or course. Content areas and mode of instruction were thought by the

project director and cost analyst to be the most detailed level of aggre-

gation not seriously influenced by this joint cost/joint product considera-

tion.. All courses within a content area are consolidated as are modules

within a particular mode of instruction. For example, only the total

cost of computer simulations in biopsychology is shown, despite the fact

that four separate computer simulations were developed; two for each of

two courses.

Results

The project's total budget of $526,558 provides for the acquisition

of capital and the employment of faculty members, graduate assistants and

support staff to develop laboratory instruction. modules in the six con-

tent areas within which psychology is taught at the university. Table 38

presents the budget as originally summarized in the project's proposal.

Project funding specifically provides for 'the design, development and

evaluation of approximately 125 modules. At the time of this cost analy-

sis, work was underway on 43 modules, 31 using computer-based activities,

eight using videotape sequences, and four using more traditional "hands-

on" or "in-vivo" experimentation. Table 39 summarizes the status of

these modules.

Allocation of faculty effort. The project director was able to esti-

mate the proportion of time which each faculty member devoted to each mode

of instruction. Professor A, for example, was reported to spend all of
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Table 38

Proposed Budget for the CAUSE Project at Willows University

Line Item NSF WilloWs Total

Salaries, Wages and Benefits

11. Director $ 16,768 $ 5,589 $ 22,357

12. Professional Staff 53,205 . 53,285

13. Assistants 47,000 97,000 144,500

14. Local Evaluation Specialist -- 12,546 12,546

15. Secretarial and Clerical 13,090 13,090

16. TOTAL: Salaries and Wages 130,143 115,635 245,778

17. Staff Benefits
(when charged as direct costs) 12,369 3,542 15,911

18. TOTAL: Salaries, Wages and
Benefits (16 & 17) 142,512 119,177 261,689

Other Direct Costs

19. Guest Lecturers
20. Staff Travel 860 860

21. Field Trips -- --

22. Laboratory and Instructional Materials. . 10,000 -- 10,000

23. Office Supplies, Communications 5,100 5,100

24. Scientific & Evaluation Consultants . . . 15,000 15,000

25. Renovation 11,000 11,000

26. Computer System -- 95,000 95,000

27. Other Laboratory Equipment 5,673 12,327 18,000

28. TOTAL DIRECT OPERATING COSTS
(18 through 27) 190,145 226,504 416,649

29. INDIRECT COSTS
(42% Line 18) 59,855 50,054 109,909

30. TOTAL OPERATING COSTS
(28 & 29) 250,000 276,558 526,558



461

Table 39

Laboratory Modules Under Development

Content Area Computer Video In Vivo Total

Analysis of Behavior 5 2 0 7

Biopsychology
5.

1 0 6

Developmental 2 1 1 4

Personality 7 1 1 9

Sensory 4 3 2 9

Social 8 0 0 8

TOTAL 31 8 4 43

Table 40

Professional Salaries

Content Area
Computer Video

$ %

In Vivo

$ %

Total

Analysis of Behavior 5,011 8.3 9,272 26.9 3,571 54.4 17,854 17.6

Biopsychology 14,519 24.2 5,687 16.4 20,206 19.9

Developmental 6,762 11.2 11,571 33.5 18,333 18.2

Personality 15,435 25.6 2,035 5.9 17,470 17.2.

Sensory 5,986 9.9 5,986 17.3 2,993 ,45.6 14,965 14.8

Social 12,516 20.8 12,516 12.3

TOTAL $ 60,229 34,551 6,564 101,344

% of Total Project
Personnel 59.4% 34.1% 6.5% 100%
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his time on computer simulation development, while Professor K spent

20% of his time on computer simulation development, 70% on videotape

sequences, and 10% on a new in vivo experiment.

The project director's estimates were corroborated by discussion

with the computer programmer who did not know the original estimate

offered by the project director. The cost analyst reconciled disagree-

ments in conversations with each of the parties involved. An examina-

tion of the number of modules produced in each content area served as

another mode of validation. In some areas a considerable amount of time

was spent and very few modules were produced; in other cases the opposite

was true. There appeared to be no evidence to suggest that reported time

distributions were inaccurate. This distribution of professional effort

in each content area was used to allocate costs in the area among modes

of instruction.

As Table 40 shows, $17,470 was expended on hourly wages, annual

salaries and fringe benefits for faculty members and graduate assistants

in the personality content area. Of that total, $15,435 covered the cost

of time spent on the development of computer simulations and $2,035, the

time spent on videotape sequences. No effort was devoted to in vivo ex-

perimentation in this content area. Vertical summation yields the total

value of project time spent on each mode of instruction. The percentages

show the proportion of,that time committed by each content area. Thus

social psychology committed 20.8% of the total time and associated salaries

to developing computer modules. It may be noted that 59.4% of project

salaries was used in developing computer modules, 34.1% for videotape
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sequences and 6.5% for in vivo exprimentation.

Allocation of investment. It was known directly from accounting

data that $76,000 was spent on computer hardware, $25,000 on videotape

equipment, and $7,000 on equipment for in vivo experimentation. All

content areas, however, had access to the equipment and no record was

kept of use by each area. The distribution of investment costs was

therefore guided by the distribution of faculty time. Since 25.6% of

the time spent developing computer-based modules was derived from faculty

and graduate assistants in the personality areas, it seemed a good first

approximation to assume that 25.6% of the investment in computer hard-

ware should be allocated to the personality area. This procedure result-

ed in the distribution of investment among content areas shown in Table

41. Of the $108,000 in total investment, 70.4% was spent on computer

hardware, 23.1% on videotape equipment and 6.5% for in vivo experimen-

tation equipment.

Allocation of programmers. A similar procedure was followed to

allocate programmers' time among content areas and modes of instruction.

It was the project director's assessment that both programmers spent

about 80% of their time on programming for computer-based modules. One

spent the remainder of his time on central service functions; the other

spent his time equally between central service and programming for video-

tape modules. The distribution of faculty and graduate assistant time

within modes of instruction was once again taken as a guide to the alloca-

tion of time to content areas. The results appear in Table 42.

4_98
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Table 41

Investment

Content Area
Computer

Analysis of Behavior 6,308 8.3

Biopsychology 18,392 24.2

Developmental 8,512 11.2

Personality 19,456 25.6

Sensory 7,524 9.9

Social 15,808 20.8

TOTAL $76,000

% of Total Project
Investment 70.4%

Video In Vivo

$ % $ %

Total

6,725

4,100

8,375

1,475

4,325

- -

26.9 3,808 54.4

16.4

33.5

5.9

17.3 3,192 45.6

$25,000

23.1%

16,841 17.6

22,492 19.9

16,887 18.2

20,931 17.2

15,041 14.8

15,808 12.3

$7,000 $108,000

6.5% 100%

Table 42

Programmers' Salaries and Benefits

Content Area
Computer

Analysis of Behavior 958 3.3

Biopsychology 3,794 24.2

Developmental 1,293 11.2

Personality 2,955 25.6

Sensory 1,143 9.9

Social 2,402 20,8

TOTAL

% of Total Programmers'
Salaries

$11,545

Video In Vivo

$ %

304 26.9

185 16.4

379 33.5

67 5.9

195 17.3

$1,130

Total

$ %

1,262 17.6

2,979 19.9

1,672 18.2

3,022 17.2

1,338 14.8

2,402 12.3

$12,675

91.1% 8.9% 100%
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It should be noted that the inaccuracy of using faculty and gradu-

ate student time as a guide to programmer time allocation may be sub-

stantial. The programming effort required is not necessarily proportion-

al to the effort initially expended by the faculty in developing the idea.

It was decided, however, that the programmers worked so closely with the

faculty that in this case there should be no major discrepancies attri-

butable to this algorithm.

Allocation of supplies costs. Available data permitted allocition of

supplies directly to the mode of instruction within the content area with

which it was associated. This is the last cost item which is associated

directly with the development of particular modules. Supplies costs in-

clude the costs of consumable materials. They are allocated as shown in

Table 43.

Summary of direct costs. All costs except those for renovations and

administration/overhead have now been identified for the 43 modules current-

ly in progress. These costs are summarized in Table 44. As shown,

47.8% of the direct costs for the design, development and testing of these

43 modules were attributable to investments in capital equipment. The

time spent by faculty and graduate assistants in conceptualizing and de-

signing the modules accounted for 44.8% of direct costs. Only 5.8% of

the funds was spent on programming and 1.8% on consummables. The greatest

portion of the direct costs, 20.7%, were devoted to biopsychology and

the least by social psychology with 13.7%.



466

Table 43

Supplies

Content Area Computer Video In Vivo Total

Analysis of Behavior $462 209 490 1,161

Biopsychology 263 209 359 831

Developmental 64 209 273

Personality 132 104 236

Sensory 660 416 180 1,256

SOcial 263 -- 263

TOTAL $ 1,844 1,147 1,029 4,020

% of Total Supplies 45.9% 20.5% 25.6% 100%

Table 44

Total Direct Costs

By Content'Area and Categories of Expenditure

Content Area
Faculty & GA Programmers' Supplies Investment Direct % of

Compensation Compensation Expend. Expend. Costs Total

Analysis of Behavior $17,854 1,262 1,161 16,841 37,118 16.4

Biopsychology 20,206 2,979 831 22,492 46,508 20.7

Developmental 18,333 1,672 273 16,887 37,165 16.4

Personality 17,470 3,022 236 20,931 41,659 18.4

Sensory 14,965 1,338 1,256 15,041 32,600 14.4

Social 12,516 2,402 263 15,808 30,989 13.7

TOTAL $ 101,344 12,675 4,020 108,000 226,039 100

% of Total 44.8% 5.6% 1.8% 47.8% 100%
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Allocation of overhead and renovation costs. In addition to direct

costs, there are also associated expenses for general project management

and facilities renovation. These costs apply to all content areas and

modes of instruction. Overhead costs include the salary and.fees paid

to the project director, external and internal evaluators, and support

staff. These budgeted expenses amounted to $44,073. Renovation costs

totaled $8,525. These costs were allodted across content areas in pro-

portion to each area's share of total direct costs shown in the last

column of Table 44 . The results of this allocation yield the total

project costs shown in Table 45.1

Total costs for the project to date have amounted to $278,637. This

represents 52.9% of the projected budget expended at a point approximate-

ly one-third of the way through the time allotted to the project's comple-

tion. At this point work had also begun on 34% of the proposed 125 modules.

While a comparatively greater proportion of the project's resources have

been expended than might be expected at this point in the project's life

and progress, the size of this expenditure is justifiable given that it

includes the cost of investment in capital goods that will endure through-

out the project and beyond. Specifically, if the project's total costs

to date are divided according to whether they represent design costs

(mainly personnel costs associated with the first 43 modules) or invest-

ment costs (from Tables 40 or 41), then" expenditures are allocated as shown

in Table 46.

1 Renovation costs have been divided proportionally between computer and
video modes of instruction in each content area since the innovations
were intended to accomodate these modes of instruction rather than the

IN VIVO experimentation.
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Table 45

Total Project Costs

By Content Area and Type of Cost

Direct Total % of

Content Area Overhead Renovation Costs Costs Total Costs

Analysis of Behavior $7,228 1,398 37,118 45,744 16.4

Biopsychology 9,124 1,765 46,508 57,397 20.7

Developmental 7,228 1,398 37,165 45,791 16.4

Personality 8,109 1,569 41,659 51,337 18.4

Sensory 6,346 1,228 32,600 40,174 14.4

Social 6,038 1,167 30,989 38,194 13.7

TOTAL 44,073 8,525 226,039 278,637 100

Table 46

Project Costs to Date

By Life Cycle and Mode of Instruction

Life Cycle Compute.- Video

$ %

In Vivo Total

Design 101,119 55.2 50,579 65.2 10,414 57.9 162,112 58.2

Investment 82,002 44.8 26,969 34.8 7,554 42.1 116,52! 41.8

TOTAL $183,121 $77,548 $17,968 $278,637

% of TOTAL 67.7 27.8 6.5 100
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At this stage of the project, then, 58.2% of the costs incurred have

been associated with design activities and 41.8% with investments. As

the project continues, design expenditures will gradually account for a

greater percentage of overall project costs. Virtually all investments

in capital goods have been completed already. Furthermore, it is anti-

cipated that project operation will become more efficient as the pro-

ject director and university officials spend proportionately less time

in continuation activities than they did in start-up activities. It

is also anticipated that once this project is complete, the marginal

cost of operating these improved courses will be insignificant. Addi-

tional capital expenditures will not be figured until the present equip-

ment wears out in about 10 years. Additional design expenditures will

not be encountered until the content of the modules need to be updated-

and given the elementary nature of the material presented in the modules

it is unlikely that revisions will be necessary or frequent for quite

some time.

Design costs by content area. The topics of the instructional modules

being completed within each content area are identified in Table 47.

Costs for developing these modules have shown little consistency either

within content areas or within modes of delivery. The following discuss-

ion focuses only on the design costs of these modules since the inclusion

of investment expenditures would necessarily inflate the costs of these

ear'; modules. Table 48 summarizes the cost information for all modules.

In the computer mode of instruction, the average design cost of a

module was $2,389 and the average time committed to this effort was .45

494
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Table 47

Module Topics and Modes of Instruction

By Content Area

Mode of Instruction

Module Topic Computer Videotape In Vivo

Analysis of Behavior
Respondent Conditioning
Shaping X

Reading Cumulative Records X

Schedules of Reinforcement X

Complex Performances
Stereotypic Behavior X

Total

X

X

5 2

Biopsychology
Basic Concepts X

Action Potential
Behavioral Biology of Ingestion X

Nature of Membrane Potential X

Behavior Genetics X

Natural Copulating Behavior X

Total 5

Developmental
Habitation in Infants X

Physiological Data Acquisition X

Piagetian Task
Mother Infant Interaction

X

1

X

Total 2 1 1

Personality
Test Construction X

Reliability X

Cognitive Differentiation and
Integration X

Computation Techniques X

Test File Construction from vendor) X
Methods of Observation X

Subject Selection X

Experimental Manipulation and
Learned Helplessness X

Observational Techniques X

X

Total 7 1 1
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Table 47 (cont'd)

Mode of Instruction

Module Topic Computer Videotape In Vivo

Sensory
Increment Thresholds X

Dark Adaptation X

Optics
McCullogh Effect
Collor Mixture
Periodicy Pitch X

Taste Adaptation
Audio Tapes
Acuity Gratings X

Total 4

Social
Attitude Change X

Aggression X

Population and Environment X

Attitude Scaling X

Conformity and Compliance X

Persuasion (Mandel Effect) X

Conclusion Drawing X

Statistical Modeling of Social
Problems X

Total 8
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of a full-time-equivalent (FTE) quarter. Work on videotape modules took

an average of twice as long to complete (1.0 FTE quarters) and were nearly

twice as expensive ($4,603 per module). The range of time and expense

within each mode of instruction, however, was wide. The average cost of

computer modules ranged from a low of $1,286 in the analysis of behavior

area to $4,060 in developmental psychology. In the videotape mode the

cost per module ranged from $2,199 in sensory psychology to $12,159 in

developmental psychology.

There was little work done on the in vivo modules with only four

modules involved in the project to date. They appear to be somewhat less

expensive to design than computer modules ($1,898 per module) and require

about the same amount of design time (.40 quarters per module). The

number of modules is so small, however, that such data are not necessarily

indicative of actual costs.

A wide variety of factors should be considered in any attempt to

explain these observed cost differences. The complexity of the content

being taught in the module was identified as a major factor by the project

director as was the amount of experience the faculty member and project

team had in working with the particular instructional mode. Modules

developed early in the life of the project bear the costs of trial and

error as the organizational structure and an effective work pattern evolve.

Those modules developed later not only build upon ac.;umulated experience

but on specific computer program segments or techniques that are transferred

from one module to another. The most important conclusion to be drawn

from this way of viewing costs is that the experience of one project is

but an imperfect guide to planning the costs and productivity of another



Table 48

Design Costs and Product Indicators
By Mode of Instruction and Content Area

le of Instruction
Analysis of
Behavior Biopsychology Developmental Personality Sensory Social TOTAL

IPUTER

ign Cost $6,431 17,576 8,119 18,522 7,789 1F,181 74,068

Modules in Progress 5 5 2 7 .4 8 31

Faculty/G.A. Qtrs. 1.10 3.10 1.50 3.75 1.60 3 14.05

Agn Cost/Module 1,286 3,515 4,060 2,646 1,947 1,898 2,389

4/Module .22 .62 .75 .54 .40 .37 .45

EOTAPE

$9,785 6,081 12,159 2,206 6,597 36,828ign Cost
[

Modules in Progress 2 1 1 1 3 8

Faculty/G.A. Qtrs. 2.10 1.40 2.50 .50 1.60 8.10

ign Cost/Module 4,892 6,081 12,159 2,206 2,199 4,603

/Module 1.05 1.40 2.50 .50 .53 1.01

gn Cost $4,061 359 3,173 7,593

Modules in Progtess 1 1 2 4

Faculty/G.A. Qtrs. .80 .80 -- 1.60

gn Cost/Module 4,061 359 1,587 1,898

/Module .80 .40 .40

L

gn Cost $20,277 24,016 20,278 20,728 17,559 15,181 118,039

Modules in Progress 8 6 4 8 9 8 43

Faculty/G.A. Qtrs. 4.00 4.50 4.00 4.25 4.00 3.00 23.75

gn Cost/Module 2,535 4,003 5,069 2,591 1.951 1,898 2,745

/Module .50 .75 1.00 .53 .44 .37 .55
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similar project with different people in a different situation.

Analysis of faculty and graduate assistant participation. A total

of 23.75 full-time equivalent (FIE) quarters of time were spent on the

development of the 43 modules in progress at the time of this study. This

included 9.25 FTE quarters of faculty time and 14,5 FTE quarters of

graduate assistants' time. A total of 11 faculty members, excluding the

project director, were involved in the project for various periods of

time during the first five quarters.

In most content areas the pattern of participation was for one

faculty member to be involved on a half-tIme basis during the summer of

1978 and to contribute total services equivalent to .5 FIT quarters during

the following three quarters. A different faculty member was then in-

volved in the project on a half-time basis during the summer 1979 quarter.

The .5 FTE contribution over the fall, winter, and spring quarters was

formally recognized by the university through a one-course reduction in

teaching load during one of the quarters. (A normal teaching load is two

courses per quarter.) The timing of the reduction, however, did not

necessarily coincide with the period during which the faculty member was

most active on the project.

There were several exceptions to the pattern of faculty participation

described here. In sensory and in social psychology only one faculty

member was involved in the project while in the personality area there

were three faculty members participating. In biological and in social

psychology .5 FTE quarters of faculty effort were contributed on an over-

load basis with no reduction in other responsibilities to offset the

demands of CAUSE participation. Each content area also had the services
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of a graduate assistant during every quarter--the equivalent of 2,5 FTE

quarters in each area.

Examination of the data in Table 49 shows no consistent relationship

between the number of modules in progress and any of the other factors.

Considerations other than the number of faculty involved and their total

time commitment determine the rate at which progress is made in the pro-

ject. Two faculty members and a graduate assistant working a total of

four FTE quarters initiated work on four modules while one faculty member and

graduate assistant combining to put in an equal amount of time had nine

modules in progress. There was not a sufficient diversity in the pattern

of time commitment to determine whether a half-time commitment during

the summer quarter enabled faculty members to work more productively than

an equal-sized effort spread over three quarters.

Project costs by funding source. The university was budgeted to

contribute $226,504 in direct operating expenses plus $50,004 of indirect

costs for a total of $276,558. Of this total, $107,327 is for capital

investment (as already complete at the time of the cost analysis).

Renovation expenses had been budgeted for $11,000 but had actually cost

only $8,000. The remaining $3,000 in the renovation budget was reallo-

cated to equipment purchases with NSF's approval. Beyond the budgeted

equipment purchases, however, the university has purchased six additional

computer terminals out of its own funds. The cost of these additional

terminals was not included in the original budget for this project and

thus represents an addition of $36,000 to the institution's contributions

to this project.

An additional expense not reflected in the budget is the cost of

500
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Table 49

Analysis of Faculty Time

Committed to CAUSE

CONTENT AREA

Summer

Number TOTAL FTE FTE

of Faculty Faculty
Faculty Quarters Quarters

G.A.

FTE

Quarters

TOTAL
FTE

Quarters

No. Modules
in

Progress

Analysis, of
Behavior 2 1.50 1.00 2.5 4.00 8

Biopsychology 2 2.00 1.00 2.5 4.50 6

Developmental 2 1.50 1.00 2,5 4.00 4

Personality 3 1.75 1.00 2.5 4.25 8

Sensory 1 1.50 1.00 2.5 4.00 9

Social 1 1.00 .50 2.0 3.00 8

TOTAL 11 9.25 5.50 14.5 23.-/5 43

Table 50

Unbudgeted Contributions

from Institution

Computer Terminals $36,000

Faculty Salaries 53,285

Teaching Assistant 6,000

TOTAL $95,285
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faculty time on the project during the academic year, The original

budget requested NSF funds to cover 1,5 months of a faculty member's

time during the summer quarter for each year of the project, No university

contribution to faculty time on the project was listed in the proposed

budget (Table 38 although it was mentioned in the text of the proposal

itself. Finally, in addition to'faculty time, the university has also

contributed the services of a graduate assistant not listed in the proposal.

When the value of the university's contribution is calculated, it equals

that funded by NSF, or $53,285. Table 50 lists the value of each of the

university's contributions which are in addition to the original budget.

The total of these additional contribut!os is $95,285, or an 18% increase

over the original budget total of $526,558.

Discussion

The major cost factor in Willows University's CAUSE project is

faculty time for materials development. Faculty time is a scarce and

expensive resource for which there is a great deal of conflicting demand.

In projects of this type, the project director must allocate the available

resources in such a way that necessary compensation is available to insure

adequate participation by faculty. When sufficient grant funds are not

available to compensate faculty for their actual time commitment, then

the cost of this time must be absorbed by the institution or the individual

if the project is to continue successfully.

In the present project, Willows University noted in its original

proposal that it would assume responsibility for covering faculty efforts

in excess of the grant's original allocations. Reductions in teaching
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load were provided systematically to participating faculty and these

reductions were reflected in their official "load reports" for the period

involved. Load reductions, however, have not always coincided with the

period during which the faculty member was actually working on the project.

Anticipating and accounting for faculty time requirements has been a

sensitive and complex activity. It requires an understanding of the task

requirements and faculty capabilities in a given area of project activity.

It also requires identifying various means of compensating faculty in

ways which are meaningful to them from summer support or course load

reductions to the provision of graduate assistants and overload pay. This

project has provided a good example of the time demands placed upon

fadulty in this kind of instructional improvement effort as well as the

variety of means of compensating faculty for their time.

Conclusions

The project is still in progress at the time of this writing. All

indications are that it is proceeding smoothly and will continue well past

the formal funding period. One reason for its probable success is that

the project is meeting a real-and legitimate university need; i.e., the

need for low-cost laboratory instruction in psychology for large numbers

of students. Evidence of the reality of this need includes comments from

university administration as well as project participants regarding the

increasing importance of laboratory instruction in the university, the

fact that the project has built on previous work in computer-based approaches

to laboratory instruction in pyschology, and the university's continued

commitment of real personnel and material resources to the project sub-



479

stantially beyond what was originally proposed. The full-time programmer's

position has recently been made a permanent position at the

university. University administration has also agreed.to maintain the

half -time evaluation position for three years for purposes of conducting

a follow-up evaluation of the project and of the Psychology Department in

general.

Computer-based and television-based modules are being produced as

planned. However, it would be a mistake to view the major impact of the

grant to be the production of 125 modules as significant an achievement

as that might be. More important is the institutionalization of an

innovative and probably effective response to an important need. Difficult

procedural and managerial problems relating to the effective coordination

and efficient use of resources are being challenged and solved. Lessons

have been learned; solutions have been developed. Not only will the

developed modules and acquired facilities remain after the completion

of the grant, the processes and procedures necessary to continue the project

will also remain.

Of particular value are the institutionalization of the processes of

instructional development and evaluation. Faculty are asking questions

about what they teach, how they teach it and why certainly more publicly

and probably more frequently than before. This sort of systematic and

purposeful thought about instruction is always useful and does not happen

frequently enough in university settings. The professional development

of departmental faculty in this regard is a significant benefit of the

project. The project director should be commen(42d for the manner in

which he has been able to nurture this professional growth and development
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within his institution without the backlash that often results when one

tries to encourage independent souls to address the art of teaching in

a systematic manner.

It is too early to assess the direct impact of the project on

students, particularly in terms of the broad developmental goals cited

in the proposal. However, the fact that the project as a whole (as well

as individual-modules) is built through a flexible, logical and continuing

analysis of needs and potential remedies; the fact that these analyses

are documented and thus subject to scrutiny; and the fact that initial

solutions are empirically tested with students before they become etched

in institutional granite all lead one to believe that the eventual impact

on students will be real and substantial,
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SITE VISITS TO SEVENTEEN CAVE PROJECTS

5O

481



483

Bay College

General Background

Focus: Development of an interdisciplinary approach to
teaching science by the "discovery" method

Budget: From NSF: $123,400
From Institution: $61,687

Began: June, 1977

Duration: 36 months

Date of Visit: October 29-30, 1979

Visitors and
Report-Authors: Terry Coleman and David Butts

Bay College is a small private, church-related liberal arts college

located on a quiet, self-contained, rural campus in a small town with a

population approximating 8,000. Total student enrollment at the college

is approximately 480; faculty number 33 FTE; 20 of these are full-time.

The college offers four major instructional program areas: Business,

Education, Humanities, and Health and Science. Approximately 20% of the

student body major in the Health and Science area, with the largest per-

centage of student majors divided between Education and Business.

The project was primarily the brainchild of the project director, an

associate professor in Data Processing and Mathematics. The project grew

out of concern among several science faculty that science instruction at

the college was severely limited in pedagogical approach. The primary

deficiencies as noted in the CAUSE proposal were that students were not

being sufficiently exposed to the method and rationale of the scientific

approach to inquiry and that interdisciplinary integrationof scientific

knowledge was not being stressed. These deficiencies, according to the

proposal, were especially pronounced, given what was described as the

5Q7
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very inadequate high school science backgrounds of many of the students.

Specifically, the objectives of the project were to:

- introduce students to science by the "discovery" method;

- increase the range of sciences offered and develop inter-

disciplinary courses; and

-modernize the techniques and equipment used in science laboratories.

Information on the Site Visit

We visited the project during its third and final year of CAUSE

funding. We were particularly interested in determining what we anticipated

were the special problems and issues in implementing a project of the scope

described in the project's proposal at a small institution such as Bay

College. Prior to the visit, we perceived the project plans to be very

ambitious, particularly with respect to evaluation activities and were

, interested in seeing the extent to which the local context was able to

support the implementation of these plans. We were interested in seeing

the extent to which project plans needed to be adjusted in light of what

we expected to be rather limited institutional resources and flexibility

with respect to staff time allocation.

Towaki these ends, our activities on site primarily consisted of

several lengthy discussions with the project director; an extended con-

versation with another faculty member, a chemist, who had been instru-

mental along with the project director in implementing project activities;

interviews with the three other health and science full-time faculty

members; an interview with the part-time geology faculty member who had

been hired specifically in the context of project activities; a meeting

with the Dean of the CG11ege; and two hour long discussion sessions with

each of two groups of three students who had been affected by project
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activities. In addition, we inspected various project files and documen-

tation including project reports, course materials, student project re-

ports, and a one-hour videotape program which had been produced by the

project staff for purposes of informing various audiences of project

activities. We felt that this agenda, which was arranged at our request

by the project director, would provide us with a balanced view of project

activities and their impact on a small college community.

A review of the project's proposal and presite visit discussions

between the two visitors resulted in our approaching the visit with a

very positive bias toward the goals of the project as articulated in the

proposal. At the same time, however, we were somewhat skeptical of the

extent to which the extensive project plans as espoused in the proposal

were realistic given the situational constraints imposed by small insti-

tutional size.

Description of the Project

The project is called the "Earth Lander" project to reflect the

unifying theme of the concept of a scientific vehicle landing on Earth

and performing experiments to explore the environment, similar to the way

in which the Viking Lander did on Mars. Five out of the six full-time

faculty members of the Health and Science Program area have been involved

to some extent in the project, although the major responsibility for pro-

ject activities has been carried by the project director with substantial

assistance from a professor of chemistry.

Project activities can best be described within three sets of inter-

related activities: development of three new interdisciplinary courses,

acquisition of an interactive computer system and other scientific
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equipment, and an expansion of science offerings.

Development of three new interdisciplinary courses. Two of the

three proposed courses had already been developed and offered by the time

we visited the project. The third course was to be offered during the

Spring 1980 semester. A freshman course, entitled the "Discovery" course,

was offered once to approximately 15 students in January 1978. This

course emphasized the development of student understanding of the scientific

method and employed a problem-solving approach in the conduct of relatively

simple scientific experiments by students in a number of scientific fields

(meterology, geology, biology, chemistry, astronomy). Subsequent to this

first offering of the course, a two-week module on the scientific method

was extrapolated and integrated into two core courses: Introduction to

Physical Science and Introduction to Life Sciences. The revised module

involved demonstration of experiments by course instructors (instead of

student "hands-on" work) because of the large number of students in the

core courses (up to 50, as opposed to 15 in the original Discovery

course), and because of the limited class time (two weeks) allocated to

the module.

A sophomore/junior course, called the "Earth Lander" course, was

offered during January 1979 to approximately 20 students. Student teams

replicated experiments performed during the Viking mission to Mars. A

"landing site" on the college campus (including a complete weather station)

was established and was used as the source of materials and samples for the

experiments. Although the original intention was to offer the course a

second time using multiple sites, the decision was made not to offer it

again because (1) the second year activities had been expanded (biology and

meterology observations continued for 12 months, not nine as'originally
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scheduled, and visual imaging was also expanded), and (2) faculty did not

have time to complete the elaborate preparatory and implementation

activities for other sites.

A senior seminar which is intended as a culmination and integration

of the experiences and work completed as part of the sophomore/junior

Earth Lander course was scheduled to be offered during the Spring 1980

semester.

Acquisition of interactive computer system and other scientific

equipment. A PDP 11 interactive computer system has been installed and

has been operational since December 1977 together with a graphics terminal

and plotter. In addition, various pieces of scientific equipment have

been acquired, including: a Warburg apparatus, a gas sampling valve for

the gas chromatograph, and meteorological equipment. The computer and

other equipment have been used in conjunction with the two courses already

offered (freshmen "Discovery" course and sophomore/junior "Earth Lander"

course) and have been used in other science courses as well, primarily for

the purpose of processing and summarizing scientific data. In addition,

two faculty members (one in science and one in the humanities program) have

developed tutorial programs on the computer. Some difficulty has been

encountered in acquiring appropriate computer interfaces at a realistic

cost and developing software to run the interfaces. At the time of our

visit, the project director estimated that approximately 40% of the inter-

facing had been completed.

Expansion of science offerings. A geologist was added to the Health

and Science staff for the purpose of development/of a geology curriculum.

A major problem was encountered in attempting to hire a half-time geologist

for the second and third project years. A qualified geologist could not
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be found who was willing to work on a half-time basis. The monies for

the half-time position (for the second and third year) were pooled to

hire a full-time geologist for the third project year. During the Fall

1979 semester, the geologist taught a course to faculty for the purpose

of developing Health and Science faculty expertise in the area of geology,

supervised a student working on a directed student geology project,

developed several geology courses and revised the existing earth science

course and consolidated the college's geology collection which has been

in a state of disrepair for some time. During the Spring 1980 semester

he taught three geology courses. It is unlikely that the college will be

able to support a faculty position in geology once CAUSE funding ceases.

Issues

Institutional needs. The Health and Science program at Bay College

identified the need to strengthen their program in order to take into

account what they perceived as deficiencies in students' science backgrounds.

Specifically, three needs were identified: deficiencies in the instruc-

tional approach of science courses, lack of adequate equipment, and lack

of breadth of science offerings. To meet these needs, several courses of

action were proposed including the addition of several interdisciplinary

courses, the acquisition of an interactive computer system and other

scientific equipment, and the addition of a new curriculum area to the

program (geology); Being a small, private institution with rather limited

resources, however, the institution was not able to provide the resources

necessary to implement these specific actions. The CAUSE grant very

definitely met institutional and science education needs in this respect.
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Without support from CAUSE, it is unlikely that the perceived needs of the

Health and Science program would have been met.

The CAUSE project activities enjoy strong verbal support from the

administration. Unfortunately, however, it is unlikely that the admini-

stration will be able to find the resources necessary (both in terms of

dollars and faculty time) to continue some of the innovations wrought by

the project. It is not clear whether the two courses developed and offered

under the auspices of the project will become part of the college's

regular course offerings. It appears fairly evident that the geolgist

will not continue on staff.

At least two situational factors have inhibited more extensive

institutionalization of project activities. Enrollment in the college,

particularly in the sciences, has dropped considerably from previous ex-

pectations. Courses such as Microbiology and Astronomy, for example, have

dropped in enrollments from about 30 to enrollments of 6-8 students. Some

courses relevant to the project (e.g., Terrestial Ecology) were cancelled

because of lack of enrollment. The drop in enrollment made it difficult

to integrate the project into existing courses with decreasing enrollment

and even more difficult to add new courses and/or staff to a curriculum

which already had too many courses for the number of students available.

A second situational factor stems from a large ($400,000) grant which

the college received in 1978 for the purpose of establishing a medical

technology program. Two major grants operating concurrently in the same

general academic area resulted in the spreading of faculty resources

extremely thin. An additional issue raised by the medical technology grant

is that of career education versus liberal arts. The medical technology

grant was very career oriented, whereas the CAUSE project was aimed at the
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more abstract goals of liberal arts science education. As the project

director pointed out, in the case of a conflict, most students at Bay

College choose the course necessary to fulfill requirements for medical

school, or the med tech program, not the course devoted to teaching them

the real nature of science. This makes changing courses such as these

emanating from the CAUSE grant from "special" courses to regular, even

required, courses extremely difficult.

Project implementation. Two key factors appear to have promoted

successful completion of most proposed project activities. One of these

is the commitment, hard work and leadership of the project director. He

personally ensured that project tasks were completed and earned the

respect and support of the administration and other faculty. A second

important factor is that the project included almost a full year

of front-end planning time. This helped ensure that the necessary equip-

ment was installed and made operational and allowed sufficient time to

develop specific plans with respect to offered courses.

Several factors which have hindered project implementation have been

encountered. It appears that although the entire Health and Sciences

faculty in spirit have supported the project, the major burden of work has

fallen to the project director and one other faculty member. This appears

to have been due primarily to an extremely heavy teaching load (averaging

27-28 contact hours per semester) which prevented more active

participation. This problem was exacerbated by the fact that release time

allocated in the proposal never resulted in real time available for

faculty to work on project activities.

The project plans, as originally stated in the proposal, were probably
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somewhat overambitious. The project director spoke of a "cascading effect"

of project activities from year to year. In addition, there were some

unavoidable problems encountered, such as inability to find adequate con-

sultants for various project activities and as previously mentioned the

college':1 inability to find a part-time geologist.

Quality of instruction. The CAUSE project has had several positiie

impacts on instruction. Agreement seems to exist both among faculty and

students that the courses offered under the aegis of the project were in-

novative and highly successful approaches to developing understanding of

the scientific method and its applications among students who took the

course. Evidence exists that the approaches developed for these courses

have had (and will have in the future) important "spillover" effects on

other courses offered by the Health and Sciences program. Specifically,

a two week module (which is essentially a "condensed" version of the

freshman Discovery course) has been integrated into two of the college's

core science courses. In addition, the project director reported that some

of the experimental procedures developed as part of the sophomore/junior

Earth Lander course will be incorporated within at least two courses:

Microbiology and Instrumental Analysis.

Overall, however, the long term impact of the project on science

instruction at the college probably will not be extensive. In addition to

the problems associated with implementing project activities (release

time inadequacies, course enrollment problems at a small institution),

we have recently learned that the project director has accepted a position

in industry. Thus, the possibility of maintaining continuity in project

activities and integration of these activities into normal institutional

operations has probably been additionally threatened.
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Evaluation. The College's CAUSE proposal described a series of

evaluation activities which were very ambitious in scope. While the

project director was able to complete some of these activities, he found

that the evaluation plans, as stated in the proposal, were probably some-

what unrealistic. Evaluation activities included measurement of pre-

and post-performances of students in project-related courses, student

ratings of these courses, and expert review of the project. It appears

that these activities have had some impact on project plans and directions.

While he was convinced of the importance and need for evaluation, the

project director felt that evaluation activities can tend to take more time

than expected to the exclusion of other important project activities.

Summary

The CAUSE project at Bay College provided the opportunity to observe

the prOblems encountered in implementing curriculum development innovations

at small higher education institutions. The impact of the project in terms

of its immediate effects on the learning experiences of students was highly

evident. Uncertainty about the project's long term institutionalization,

however, raises some questions about its ultimate impact.



Blue Meadows State College

General Background

Focus: Establishment of a biolearning center

Budget: From NSF: $70,600
From Institution: 61,000

Began: June, 1978

Duration: 24 months

Date of Visit: November 1-2, 1979

Visitors and
Report Authors: Terry Coleman and Marvin Druger

Blue Meadows State College is a mall rural junior college, one of twelve

in the state. Established approximately 60 years ago as a junior/senior

high school to serve a predominently American Indian population, the

institution evolved first into an agricultural school and then into a

junior college with two-year programs leading to the Associate of Arts degree.

The school serves approximately 1350 students; faculty include 40 full

time and part-time instructors. Over the past several years, the insti-

tution has been experiencing a 3-4% annual growth rate.

The State Board of Regents several years ago mandated an open door

policy for all junior colleges in the state. This has resulted in a student

population with very diverse backgrounds and abilities. An instructor

in the Biology Department had for several years been developing and using

in his classes biolearning modules (audio taped lectures and study guides

on particular topics) in an effort to derive a course delivery mechanism

which would allow for flexibility in dealing with the personalized styles

and abilities of individual students. The CAUSE project was envisioned
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as an expansion of these efforts.

Specifically, the objectives of the project as articulated in the

CAUSE proposal were to:

-establish a Biolearning Center;

-adapt the courses, General Biology, Botany, and Zoology to a multi-
media approach;

-design alternative pathways for students of varying backgrounds,
capabilities and interests;

-continue evaluating materials, personnel, logistics, and learning
accomplished.

Information on the Site Visit

During the two day visit to the project we met with the project

director who is a biology instructor, the Biolearning Center Coordina-

tor who was hired with CAUSE monies, an instructor of botany and general

biology who had only recently been hired to fill a regular vacant position

in the science department and who was required to use project developed

materials in a course he teaches, several students who were enrolled in a

zoology course taught in the biolearning center, the director of counseling

and developmental education, the director of the library/learning resources

center, the dean of the college, and the president. In addition, we

observed a biolearning center course and reviewed several sets of instruc-

tional materials which had been developed as part of project activities.

The project director arranged the schedule following a pre - visit request

to meet with individuals at the college (faculty, students, and administra-

tors) who had been directly involved or affected by the project and some

who had not.

Subsequent to pre-visit reviews of the project's proposal and a site
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team conference, we both agreed that the plans outlined in the proposal

were ambitious, given the rather limited people resources and the rela-

tively short timelines (24 months). We were therefore interested to see

the extent to which project objectives had been accomplished after almost

75% of the projected project timeline had expired. In addition, we both

agreed that the proposal had been somewhat less than specific in identi-

fying the particular types of strategies which would be used in operation-

alizing various instructional strategies (e.g., alternative pathways).

Thus, we were interested in determining how these instructional strategies

operated in practice. A third overall aim of our visit was to gain an

understanding of the problems encountered in implementing a project of

the scope described in the proposal at a small college like Blue Meadows

State which had limited flexibility in terns of faculty resources.

Description of the Project

Each of the three freshman courses (General Biology, Zoology, and

Botany) which were the focus of the project's development efforts is a

one-semester course. Non-science majors take the General Biology course

which enrolls about 30 students. After completing the General Biology

course, the non-science majors take a course in General Physical Science.

Science majors take the Zoology course and the Botany course. At the

time we visited the project, the Botany course had 18 students and the

Zoology course had 16 students enrolled. All three courses were being

offered concurrently.

Prior to the CAUSE grant, the project director had developed approxi-

mately 60 audiotape modules for use within the General Biology course.

Since, according to the project director, these modules were not
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sufficiently lab oriented, he bern development of entirely new modules.

The previously developed modules are now used in conjunction with a general

biology course taught at an off-campus education center which. is about 30

miles from campus.

The intent of the project was to develop alternate course path:-

ways for students with different backgrounds and interests. The main course

material is taught by utilizing audiotapes and text reading assignments.

Course exams are based upon these two aspects. Supplementary materials

include videotapes, live lectures, slide-tape and filmstrip-tape programs,

film loops, and individual and group lab activities, all of which are

available in the Biolearning Center. A mini-computer has been purchased

by the school (partly with. CAUSE money), and plans call for the develop-

ment of some supplementary course materials using this medium.

At the beginning of the first semester, every new science stu-

dent takes a diagnostic exam, which was written by the project director,

and completes a commercially available-testing instrument, which.is

intended to identify the kind of learning environment in which. the student

functions best. The course instructor interviews each student in the

course concerning results on these tests, and attempts to use them in a

diagnostic and prescriptive manner, directing students to the different

types of supplementary materials available.

Students in all three courses complete the first six learning

modules. Then the courses diverge, and each_ course focuses on its. special-

ties (zoology or botany). In each_course, everyone takes the same exams

on the text readings and audiotaped materials. Beyond the audtotape and

text core,learning,options are available for different ability and
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intlrest levels. For example, a bright student might do a research project;

a poor student 'ight be designated for tutoring. No specific set of

instructional options or learning activities define the alternative path-

ways. Instead, the concept refers to a counseling approach to seeking sup-

plemental and remedial learning experiences for individual students enrolled

in a course.

The General Biology, Zoology, and Botany courses are taught in the

new Biolearning Center which was renovated and outfitted with CAUSE monies.

Prior to the establishment of the Center, a section of the library had

been used to store and utilize the audiotape General Biology modules

developed prior to the CAUSE project. The Biolearning Center is a larje

room ringed by 24 carrels. Each carrel is equipped with a tape recorder

with a five-channel system and headset. A lab table and a teacher's desk

are also present. A TV monitor is available in the room. A preparation

room is adjacent L.o the Biolearning Center. The center is staffed by a

coordinator. Each semester, two student tutor assistants are employed to

work in the library to help students in the Biology, Zoology, and Botany

courses. Each tutor assistant is scheduled to spend about six hours per

week in the library to help students. It was reported by the project

director that not much use has been made of these tutor assistants by the

students enrolled in the courses.

The audiotape modules are brief, taped lectures. Each module requires

about one hour to complete. Regular class sessions are scheduled and

students are expected to attend class and utilize the appropriate tapes

and guide sheets. Students can also use the audiotape modules to complete

their assignments at other times. The Biolearning Center is open from
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8:00 AM to 5:00 PM during the week and Monday nights.

We listened to the audiotapes and examined the accompanying guide

sheets for several of the General Biology modules. The guide sheets

specify the learning objectives and learning activities. Students take

notes and answer questions on the guide sheets as they listen to the tape.

The guide sheets appeared well organized and the content seemed accurate

and appropriate for an introductory college-level biology course. The

tapes were straight lecture. Each tape started by specifying the learning

objectives. Each ended with the statement: "This concludes this module.

Please rewind the tape." The taped lecture generally sounded like the

narrator was reading from a book. No specific lab work was incorporated

into tie structure of the learning modules which we reviewed. The project

director indicated that there are some dissections and field trips in the

course, but that the lack of an adequately equipped laboratory inhibits

the incorporation of much lab work into the course.

The project director has developed 60 new modules since the inception

of the project. These modules cover most of the course content of both

the General Biology and Zoology courses. All the Botany course modules had

not as yet been developed at the time of our visit im the project.

The modules are used by the other two instructors who teach the

General Biology and Zoology courses. One of these instructors is the

science department chairperson who, according to the reports of several

individuals we interviewed, was initially resistant to the audio tape

module concept but now is relatively enthusiastic. Unfortunately, he was

out of town at the time we visited the project and we were therefore

unable to talk with him. The other instructor who uses the modules in

his General Biology course was new to Blue Meadows State College; he had
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taught there for approximately one-half the semester at the time of our

visit. The person who was originally designated in the CAUSE proposal to

develop and teach the Botany course left Blue Meadows State College for

another job. She was replaced by an interim person, and only recently was

a full time faculty member hired to teach_ the Botany course. This personnel

problem has delayed the development of the Botany course materials.

The new Botany instructor was hired with the understanding that he

would be using the audiotape modules in his General Biology and Botany

courses. When we spoke with him, he was not enthusiastic about the approach..

He felt that he was personally more effective as a teacher when he could

lecture and have more "personal contact with students". He reported that

he would probably continue to use the audiotaped modules for the General

Biology course, but that he intended to return to a lecture/lab approach

for the Botany course next year. He indicated, however, that certain topics

lend themselves well to the audiotape appraoch and that he would incorporate

these into the Botany course as appropriate.

Several difficulties were encountered in implementing project activi-

ties. The person who was first hired for the position of Biolearning Center

Coordinator did not work out well and was urged to resign after about nine

months of work. The present coordinator has worked out very well, but no

funds are available to continue her employment beyond the period of the

CAUSE grant. It is anticipated that student tutors will be hired to replace

her, and that the program can continue without major disruption due to her

absence. The main purpose m'cne coordinator was reported to have been to

provide work relief for the project director while he was developing the

course modules.
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Although administrative support for the CAUSE project seems strong,

there was faculty opposition to the Biolearning Center approach. This

opposition was supposedly stronger initially, and reactions were reported

to have become less pronounced as the pre9ram became established. We

noted several reservations on the part of administrative personnel which

stem mainly from the concern that the audio, tape module approach would de-

emphasize reading skills development. There were some problems concerning

logistics, such as obtaining equipment and materials on time. Also, the

construction did not proceed as quickly as anticipated. The project

director reported that he did not fully realize how time- consuming the

development of the audio tape modules would be; he would have requested

a third year of support from NSF in the proposal if he had realized this

problem 1:Tyld exist.

Evaluation Of the project is not being done as extensive3y as antici-

pated. Evaluation gets little attention because of the needs involved in

actually developing materials. Moreover, the project director indicated

that he is not trained for evaluation and does not view himself as skilled

in this area.

Issues

Institutional needs. The CAUSE project at Blue Meadows State was

envisioned as a means of ameliorating the perceived problem of coping with_

a student population extremely varied in background and ability. The CAUSE

grant has provided the resources necessary (and otherwise probably not

available) to upgrade facilities and to upgrade locally produced instruc-

tional materials. To this end, the CAUSE grant has helped meet the science

education and institutional needs of Hue Meadows State College.
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From another perspective, however, the CAUSE project has probably

been even more instrumental. The project has stimulated awareness,

activity, and controversy concerning alternative instructional methods in

a school where traditional teaching has had strong support in the past.

Project implementation. The project is heavily dependent upon the

Project director. He wrote the proposal and has developed all the teaching

materials thus far. He impressed us as an excellent teacher who has a great

deal of talent and energy. Although the administration maintains that the

project would continue even if he left, several factors make this somewhat

questionable. The new faculty member is not enthusiastic about the

use of audiotutorial methods; it is not clear as to whether or not the

department chairperson (whom we did not have the opportunity of interviewing

is strongly in favor of this approach. It might be difficult to hire

someone with the talents and energies of the present project director to

continue the program.

The administration expressed strong verbal support for the project and

yet articulated some reservations about the instructional approach involved.

The support is apparently based both upon the pragmatic need for such

alternative modes to meet the needs of the diverse student population, and

upon the enhanced prestige gained by Blue Meadows State College as a

regional pioneer in adopting innovative alternatives to traditional science

teaching.

Improvement of instruction,. The project director feels that the

audiotutorial approach is providing the students with a better course than

previously, but there is little solid evidence to support this view. Since
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the audiotutorial approach has totally supplanted the traditional lecture

format, no valid comparisons between the two approaches can be made.

Student reaction to the CAUSE project is very favorable, as evidenced

by remarks made to us during the visit. They liked the fact that they

could learn at their own pace, and could complete the units according to

their own schedules. They could use the audio tape scripts (which are

available for each module) instead of the tapes, which seemed to them to

be a faster mode of learning. They could learn the pronunciation of

unfamiliar words from the tape. A class discussion once every two weeks

enabled them to review current material. In general, they seemed to like

the idea that they could learn more in a shorter period of time by this

method. The students also offered some criticisms of the program. They

said that the program was sometimes monotonous, and that they would like

to do more lab work and have more field trips.

Alternative pathways for students are not yet fully developed. The

program currently relies mainly on tapes and scripts, with little laboratory

work. Since exams are based upon text readings and the tapes, alternatives

such as special projects, filmloops, filmstrips, etc. are purely supplemen-

tary and learning is not measured for these aspects. It might be that some

students simply focus on the tapes (or even more so on the scripts) to

learn the core materials efficiently and quickly, and that they are not

oriented toward supplementary alternatives beyond the core. However, the

project director is working on additional supplements and admits that more

work is involved than he originally anticipated.

The prestige factor seems to be an important outcome of the CAUSE

project at Blue Meadows State College. Several comments from different

individuals supported this observation. Receiving the CAUSE grant was in
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itself a sign of support from NSF and drew attention to the project.

Individuals from other institutions have visited the project to see it in

action, and the project director and Blue Meadows State College have become

regionally known for this work. This increased visibility is likely to

enhance the institution's prestige and thus its abilities to marshall

resources, talents, and energies to engage in additional efforts which will

ultimately lead to improved instruction for students.

Evaluation. Evaluation in this project poses a problem ft:r the project

director and the college. The project director does not consider himself to

be a good evalqator. He has no training in this area and he has devoted his

energies toward developing instructional materials. Evaluation gets pushed

aside because of more "immediate" needs. He suggested to us that it might

have been useful to budget money for outside evaluators; he remarked that

knowledge of potential external evaluators or evaluation agencies might

have helped him at the start of the project.

Summary

This project involved the establishment of a biolearning center and

the development of mediated instructional modules. the primary focus of

the project was to provide a means of accounting for the varying abilities

and interests of individual students in three science course.;,. Over a two-

year period, the primary objectives of the project have been achieved pri-

marily through the efforts of the project director. The degree to which the

project has been institutionalized in the sense of its acceptance on the

part of other science faculty members is at this point undetermined.
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Clay College

General Background

Focus: A comprehensive revision of the
analytical themtstry program

Budget: From NSF: $95,500
From Institution: 33,250

Began: July, 1976

Duration: 36 months

Date of Visit: November 8-9, 1979

Visitors and
Report Authors: Terry Coleman and Robert Yager

,Clay College is a private, church-related undergraduate college with

a full time student enrollment of nearly 2,000. Many of the students

commute from their homes and most graduates (75%) remain in the area

following graduation. The college is highly science-oriented with over

25% of all undergraduates majoring in the natural sciences.

The department of chemistry at Clay was recently listed in a survey

conducted by the Council on Undergraduate Research as fifth in the nation

for percentage of its graduates who have continued their education to earn

the Ph.D. in chemistry in a ten year period surveyed (1965-75). It is

considered a "prestigious" department on the campus as reported by

administrators, faculty (in and out of chemistry), and students.

Analytical chemistry, however, was perceived. as a weak program area

within the department in 1976 when the proposal for a CAUSE grant

was initiated. In its review of the Chemistry Department in 1975, the

Committee for Professional Development of the American Chemical Society

noted this weakness. The decline purportedly paralleled a national trend

of the late sixties when analytical chemistry was deemphasized. Although

5 28



506

the national trend was reversed, such attention was not given to the

program at Clay. Improvement in other aspects of the chemistry program

had occurred (i.e., biochemistry, physical chemistry, and organic

research).

The major goal of the project (the revitalization of the analytical

program in chemistry) was to be achieved through the following three

objectives:

-The broadening of student analytical capabilities through a
revised analytical curriculum and research program;

-Modernization of the analytical laboratory and instrumentation;

and

-Updating of faculty training in analytical chemistry and modern

pedagogical techniques.

Information on the Site Visit

We visited the site during its final year of CAUSE funding. Our

overall aim was to review project activities and outcomes over the course

of almost three years of project activity. Since the visit occurred during

what originally had been planned as the termination phase of the project,

the visit afforded the opportunity to assess the results of many project

facets. In addition, since a one-year extension had been granted to the

project, the site visit team was also afforded the opportunity to observe

the staff and students at work in planning for 1980 project activities.

During the visit we held several conferences with the project director;

interviewed each of the other Chemistry Department faculty; spoke with the

President of the College, Dean of the College of Arts and Sciences, the

Associate Dean, and the Executive Vice President for Academic Affairs; and

held informal discussions with several students who were chemistry majors.

The strategies and activities outlined in Clay College's CAUSE proposal
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served as the organizational thread for the interviews conducted. Specific

attention was directed at determining the extent to which project activities

could be viewed as having had impact on the chemistry program and at the

changes in project implementation activities which had, occurred over the

course of the project.

Description of the Project

ProjErt implementation has centered on three sets of activities, each

paralleling one of the three major objectives of the project: curriculum

revision, laboratory modernization, and faculty training. The project

director, an analytical chemist himself, is also chairperson of the

department. He has been primarily responsible for and has taken the

prinicpal role in the implementation of project activities. In addition,

two other analytical chemists on staff have been involved. To a lesser

extent, the majority of the other seven Chemistry Department members have

participated, primarily as participants in faculty training sessions.

The primary curriculum development efforts of the project have centered

on the expansion of course offerings in analytical chemistry. Through the

efforts of the three analytical chemists in the department, two separate

analytical chemistry courses were established in place of the one which was

in existence prior to the CAUSE grant. The first of these courses (Chem 230),

intended as a sophomore level course and recommended for chemistry majors,

is an instrumented introductory course. It currently attracts medical

technology and biochemistry majors in addition to chemistry majors. It

differs from the pre-CAUSE junior level course primarily in that the

number of topics has been reduced but covered in more depth. The topic

areas which were eliminated from the first course are now covered in

Chemistry 430, a senior level analytical course. This course generally
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enrolls only chemistry majors.

In addition to the curriculum development efforts involving these two

courses, a juLior level course, Spectrometric Analysis, has been changed

in focus. Previously, the course covered a wide area of synthetic and

structural organic chemistry; presently the course can be better described

as instrumental organic qualitative analysis. In addition to chemistry

majors, this course also attracts some biochemistry majors.

Course revision was primarily the responsibility of the relevant

course instructor(s) although a project advisory committee provided

substantial input to the curriculum revision process. This committee

consisted of a chemist from a nearby university, an official of the Food

and Drug Administration, and an industrial chemist from a local corporation.

Work on the curriculum revisions took place during the first summer semester

after grant funding.

In addition to course revision, a faculty-student summer research

program has been established. In the past, it was reported that faculty

had been very active with research participation grants for undergraduate

students which provided on-campus research opportunities for faculty during

the summer months. During recent years, however, many faculty have found

support during r-ummer months in industrial and university laboratories.

Through CAUSE grant monies, the department is now attempting to re-emphasize

faculty-student research on campus by providing support to both faculty

and students for research activities.

This aspect of the project got a slower start than anticipated due to

previous faculty commitments during the summer months. Thus, the project

director requested and received permission from NSF for a time extension

of the grant period to allow an additional summer session for research
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projects. During the 1979 summer session several research projects were

conducted. This work resulted in several scholarly publications and

presentations for faculty and students alike. The project director

reported that he expected four or five of the faculty to be participating

in similar projects during the 1980 summer session.

In order to meet the needs of the increased emphasis in analytical

chemistry reflected in the course revisions and additions and in the

initiation of a faculty-student research program, an analytical research

laboratory has undergone major renovation and additional instrumentation

geared specifically to analytical chemistry needs has been acquired.

The lab which it replaced (viewed by the site visitors through photographs)

had been in a dire state of disrepair. The new lab is modern and contains

several pieces of relatively sophisticated equipment. Some faculty offices

were also modernized during the grant period.

The third major focus of project activities has been on faculty

development. Project monies have allowed Chemistry faculty members to

attend short courses on particular topics sponsored either by the American

Chemical Society or by individual colleges or universities. At the time

of the site visit, five faculty members had attended these courses. The

short courses attended were in areas of analytical skills such as thin

layer chromatography and liquid chromotography. According to faculty ,

who have attended them, these courses have helped keep them up to

date on recent developments in the field which in turn helps keep the

content of their courses up to date.

Project evaluation has not occurred as planned, according to the

project director and several other of the faculty interviewed. Originally

it was propnsed that the advisory committee to the project would have

primary responsibility for implementing evaluation activities. While the
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committee served .a very useful function in providing assistance with the

purchase of equipment and in suggesting content and techniques to be

included in the curriculum, its function as an evaluative body was very

limited. According to one faculty member interviewed, outside evaluators

(such as the advisory committee) cannot provide for a totally meaningful

evaluation of a program because they do not get the opportunity to really

understand the project as it operates. This same-faculty member thought

that generally evaluation was regarded as more important at the administra-

tor level than at the faculty level since sometimes it is the only real

contact which an administrator has with a program.

Issues

Institutional needs. The Department of Chemistry at Clay College is

a strong, agressive department, proud of its accomplishments and generally

held in very high regard by other faculty members in the school and the

administration. Its prominence and the apparent quality of its faculty

are probably somewhat unique for an institution the size of Clay College.

The analytical chemistry program was in neea of revitalization and the

CAUSE project seems to have filled a void for which resources otherwise

unlikely would have been available. Thus the project has contributed to

maintaining and increasing a particular strength of the institution (i.e.,

its science offerings).

The project appears to have been more of a vehicle than a catalyst

for change. Widespread agreement had existed among the faculty of the

department that analytical chemistry was an area in need of sustained

attention.
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Project implementation. No major problems were encountered in

implementation of project activities. Project functioning became sub-

sumed within department functioning. We found it somewhat difficult to

discriminate, for instance, aspects of the CAUSE project from aspects of

normal department operation.

Qality of instruction. There appears to have been general

course improvement as viewed by faculty opinion and student reports.

Student involvement, individual projects, and the prestige of the depart-

ment campus-wide tend to attest to the quality of the instruction. Surely

not all of this is directly attributable to the.CAUSE project Lei- se.

However, the CAUSE project has resulted in improved capabilities in one

area of the Chemistry program.

Evaluation. We found no great enthusiasm for evaluating the CAUSE

project Les se. The NSF grant provided a means to an end and that in

itself is "evaluation" in the eyes of the Chemistry faculty. The high

ranking of Chemistry graduates, their success in medical and graduate

schools,are cited as testimonials to the quality of the program. The

revitalized analytical program and the new emphasis upon faculty/student

research is seen as resulting in improvement definition.

Summary

Clay College's CAUSE project served as a means for the revitalization

of an analytical chemistry program. In addition to curriculum revisions,

faculty professional development activities, and the renovation of lab

facilities, a particular outcome. of this project has been the establish-

ment of a viable faculty-student research program. The high level of

integration into normal Chemistry Department functioning which this project

evidences undoubtedly resulted in part from the fact that it was perceived

by department faculty members as a means to an agreed upon goal.
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Coastal University

General Background

Focus: Education for furthering environmental cognizance
and training, Department of Geography

Budget: From NSF: $225,800
From Institution: 95,622

Began: Summer, 1976

Duration: 36 months

Date of Visit: November 15-16, 1979

Visitors and
Report Authors: Jane G. Cashell and Jacquelyn Beyer

Coastal University is a large state university. If offers graduate

and undergraduate degrees in a wide variety of academic areas and enrolls

approximately 20,000 undergraduate and 11,000 graduate students. Cuastal

is considered a leading higher education institution in the country.

Many departments are preeminent in their respective disciplines and

professions.

The Department of Geography at Coastal University was awarded a CAUSE

grant three years ago. It offers two undergraduate majors. Geography is

one and the other, initiated in 1971, is analysis and. conservation of

ecosystems. During the 1960's and 76's, there has been a huge increase

in the quantity and complexity of legislation intended to protect the

quality of the environment. As a result of this new legislation, many more

environmental scientists are needed to enact and to monitor government

and industrial activities. The effect on the Department of Ge,yraphy has

been to greatly increase the number of majors and of undergraduate enroll-
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ments.

The faculty response to the enrollment increase has been to consider

ways to upgrade undergraduate offerings. The focus of the changes in

undergraduate environmental courses is on increasing research experience- -

both in the field and in the laboratory. The Chairman of the Department

organized the proposal for the CAUSE project. He solicited requests from

individual faculty members for new field and laboratory equipment and

facilities which were needed for research studies in undergraduate

courses.

The process of obtaining a CAUSE grant for Coastal University was

initiated by the Vice-Chancellor. He informed divisional deans--Life

Sciences, Social Sciences, Physical SCcnces, and Humanities--about the

initiation of the CAUSE program. Each dean was asked to nominate a

department to apply for a grant. The Department of Geography was selected

by the Vice-Chancellor from three departments nominated.

The objective of this pfOject is to -*rove the instructional resources

in the Department of Geography for undergraduate majors primarily in

environmental courses. This was accomplished by providing new laboratories

in physical geography, biogeography, and remote sensing and by establishing

new field sites. New equipment was purchased or constructed. Courses

were redesigned by individual faculty members to incorporate new or addi-

tional laboratory and field experiments. Support personnel of a lab

technician, teaching assistants, and clerical help was provided with

CAUSE funds to help with these changes. The objectives of the project

as stated in the proposal are broadly defined:

The Department's goal is to improve the quality and

effectiveness of its undergraduate programs concerned with

the environmental challenges facing society. This will be
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achieved by augmenting the Department's instructional resources
in several coordinated areas by CAUSEfunding, and by developing
the resources of the state as a vital field Laboratory
for the purposes of undergraduate education. There are presen-

tly excellent employment prospects in the state and farther
afield for students who have benefited from an environmental
education of excellence and high quality.

Information on the Site Visit

We worked together as a site visit team to interview, speak infor-

mally, observe, and tour facilities. After the site visit we read interim

reports and other documents from the project and the department. Jacquelyn

Beyer telephoned one faculty member who was out of town during the visit.

The faculty members we met and interviewed are:

Project director,Professor of Geography, former Chair of the
Department, and Dean of Social Sciences;

Associate Professor of Geography, instructor of the courses
Biogeography, Animal Geography: Biophysical Aspects, and

Animal Geography: Cultural Aspects;

Professor of Geography and instructor of a new course, The Earth

from Above;

Associate Professor of Geography and instructor of the courses
Ecology of Vegetation, Environmental Impact Analysis, and
Field and Laboratory Analysis: Biogeography;

Professor of Geography and instructor of the courses, Climatology

and Field and Laboratory Analysis: Climatology;

Professor of Geography and Department Chair;

Associate Professor of Geography;

Three geography students who are department research and teaching

assistants;

Laboratory Technician.

Our schedule was established by the project director. We asked him

to make appointments for us to interview him "as well as faculty and staff

on the CAUSE project, possibly some science faculty who are not a part of
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CAUSE, some students, and university administrators' We did not specify

whom precisely we wanted to interview either by name or job title. When

we arrived at Coastal University the project director had arranged for

us to interview all the people listed above except the last Associate

Professor of Geography listed. He was out of town and was interviewed

by telephone. We worked very closely with the project director during

our visit.

Before beginning our site visit, we reviewea the proposal, established

a focus for the visit, and discussed our personal reactions to the proposal.

Since the project was just ending when we visited we thought that most of

the proposal might already have been accomplished. We were most interested

in discovering the relationship between the equipment and facilities to be

purchased and specific undergraduate course offerings since that was not

described in detail in the proposal. We wanted to know if students

benefited from the increase in equipment and what the areas of specializa-

tion were fjr those students (i.e., majors or non-majors; entry-leve or

upper level undergraduates). The project management plan listed a steering

committee and project director but did not note how equipment and facilities

had been or would be chosen. The evaluation plan in the proposal specified

assistance from a university center which specializes in evaluation. We

were intrigued to see how well a project might be evaluated if a wealth

of expertise were locally available.

Our major personal biases were similar and focuses on one question- -

why would a large and resource-rich institution like Ccastal University

need to request funds from CAUSE for science education improvement? We

found it difficult to believe that funds could not be found at the

university to accomplish the same project and with much less effort than
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that required to get government funds.

Description of the Project

The activities of this project might be best thought of as aimed at

the general goal of upgrading the science education resources of the

Department of Geography. A steering committee of eight faculty members

is responsible for the conduct of the CAUSE project. In practice, however,

the steering committee has had very little to do. The project activities

fall mainly in two categories: creation or improvement of laboratories

and field sites; and redesign of companion laboratory and field courses.

Needed equipment purchases were determined as part of the needs assessment

process used in preparing the proposal. Redesign of labs and field

courses necessitated by the changing and upgrading of equipment has been

the responsibility of the instructors of the respective courses. The

only decisions and activities which involved all the CAUSE faculty members

and all the members of the department have been the assignments of new

space for labs and the map room. However any problems caused by these

moves were more outside the department than in since geography gained

much new space from these moves.

The steering committee has met regularly if infrequently to discuss

progress on the project, allocation of space, equipment purchases, and

project evaluation. The project director has been responsible for nego-

tiating access to additional rooms in order to create all the new labs.

Some have been housed in Geography Department space which had to be

remodeled. The project director also negotiated university funds to pay

for the remodeling which cost about $31,000. Each faculty member was

responsible for directing the specific arrangements for the lab in his

539



518

area of specialization. For example, the lab technician worked directly

with the instructor of biogeography and animal geography to create the aquaria

system in the wet biogeography lab. The technician then worked with the

project director to create the physical geography lab which is the project

director's area of expertise. More detailed description of the new

facilities and equipment is given below.

The wet biogeography laboratory is housed in a room which previously

had been the wall-map library. The room had to be remodeled to accomodate

its new function. As a wet lab, the laboratory contains an adjustable

system of 30 aquaria on tables which make them easily viewable at eye level.

The tanks can be connected with a flexible system of plastic tubing. Size

and number of connecting tubes, temperature of the tanks, and living contents

of the tanks, such as fish, snails and plants are all variables which may

be manipulated by undergraduates participating in laboratory courses.

Students run experiments in teams in order to study the dispersion behavior

of natural organisms and to learn elements of observation, data collection

and analysis. The lab is currently used by students in Animal Geography

(75 students in winter, 1979) and Introduction to Biogeography (150+ in

winter, 1980). The laboratory technician purchased the supplies (tanks,

connecting tubes, temperature monitoring, pumps, filters, etc.) and con-

structed the aquaria system for about $500-600. Refurbishing of the room

for the wet biolaboratory took about $2000.

Another CAUSE project activity has been to establish a permanent

space for a remote-sensing laboratory. Project funds were used to purchase

light tables, a contour plotter, magnifiers, a dual-view stereoscope,

scales, plaaimeters, and mirror stereoscopes, and other supplies and

equipmept to create a complete facility for the analysis and interpretation
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of maps. Approximately $5000 of the project budget was used for the

remote sensing laboratory. Another $3000 was expended to purchase aerial

and satellite imagery. A new undergraduate course in remote sensing

called The Earth from Above was initiated as a CAUSE project activity.

The course is taught once or twice a year; up to 14 students can be

enrolled in one offering. Most use of the lab is made by independent

study students and students in other courses using remote sensing tech-

niques for analysis and description. Assistants help to provide flexible

access to the lab.

A physical geography laboratory has been established as a CAUSE project

activity. A room which had originally been used for faculty offices was

extended and enlarged to make space for the lab. The university contri-

buted about $31,000 to refurbish the space acquired for new faculty offices

and to renovate the space for the physical geography laboratory. These

funds were not designated in the CAUSE proposal and had not been originally

allocated for CAUSE project activities.

The flume is the most noticable device housed in the lab. The flume

is a large tank made of steel beams with glass sidewall (see Figure 25).

It is 10 meters long and 1.5 meters wide. It rests on concrete floorings,

and a small staircase permits close-up viewinof water and sediment in

motion. Water and sediment flow through the tank. Changing the

volume of flow and the slope creates changes in the simulated fluvial

system and wind-wave-current-tide sediment interaction. The

laboratory technician designed and constructed the flume. Advice was

sought from campus engineering department, from hyd,cilogy labs in government

and universities, and from literature. The technician put together what

541



520 CO\CER\S & COURSES

'
Alsoki

. -

-6

)11705?

".01.41
.11111m ...lig.;

.

Physical Geography
and Biogeography
The graduate program in geomor-
phology and hydrology emphasizes
fluvial and coastal environments in
temperate and arid lands. Studies
focus on the relationship between the
energy and materials involved on the
one hand and the magnitude and or-
ganization of landforms and sediments

V"..'

1=Ir

I

111.--1

on the othor. Particular attention is
given to human impacts on the nature
and rate of erosion and sedimentation
through such activities as agriculture.
forestry, urbanization, and engineer-
ing projects.. A subsidiary focus on the
Quaternary Period emphasizes sea-
level changes. tectonism, glaciation.
and related geodynamic responses.

't'f,Apkg,

_

-qtr

t

UPPER DIVISION
WIDERGRADUATE COURSES

102 Geomorphology
104 Climatology
105 Hydrology
106 Soils
108 World Vegetation
109 Ecology of Vegetation
110 Plant Migration
112 Animal Geography

Biophysical Aspects
114 Physical Bases of

Geography
116 Origins and Histon(-s of

Crop Plants
117 Animal Geography:

Cultural Aspects
118 Medical Geography
119 Agricultural and Pastoral

Ecosystems
120 Conservation of Resources:

North America
121 Conservation of Resources.

Underdeveloped World
122

Africa
124

Environment in

1 24 Environmental Impact
Analysis

125 Marine Ecosystems
127 Soil. Plants and Society
128 The World's Ecosystems:

Problems and Issues
129 Problems of the Environ-

ment Seminar

512

Figure 25.

The flume at Coastal
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in the photo on the
left.
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he thought was the best from the different sources and his own ideas

(baffles to help settle out sand for return flow). He purchased

or found all the parts to construct the flume and managed

to get cooperation and assistance on campus from the physical

plant office and the construction laboratory of the engineering school.

The completed flume was cheaper and is more flexible to use than those

available commercially.

Several other pieces of apparatus housed in the physical lab have

been purchased or constructed using CAUSE funds. These include a small

flume for water flow only; a 2x2 meter sediment tank with a recirculating

hydraulic and sediment system for demonstrating alluvial fans, deltas,

and littoral drifts; and instruments for mechanical analysis of sediments

and soils. Laboratory manuals for use of some of the physical laboratory

equipment have been developed with CAUSE funds by graduate research and

teaching assistants.

The proposal for this project describes the creation of field sites

and the purchase of equipment to be used in the field as a project acti-

vity. Eight sites are to be developed. They are located on land which

belongs to the state university system and which represents a range of

geographical phenomena. The instructor of the course/ Field and Labora-

tory Analysis:Biogeography, coordinates the Department of Geography's

use of these sites. Many of the faculty members make use of the sites in

their courses. For example the instructor who coordinates the sites has

students in Plant Ecology conducting various studies of vegetation cover

and local plant species. The instructor of the courses in climatology

has haa some of his students studying climates at different elevations

at one of the field sites. CAUSE funds have been used to purchase a
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variety of equipment and supplies for field studies which include

telescopic levels, soil moisture meters, altimeters, rain gauges, flow-

meters, tripods, survey tapes and rods,and other materials.

Overall the outcomes of this CAUSE project are additions of equipment

and facilities to the department. Undergraduate research projects have

been added or increased in a variety of environmental studies courses.

Since project activities have been primarily ones of selecting and pur-

chasing equipment or furnishing new laboratory facilities, continuation

costs to the university once the project is finished are likely to be low.

Upkeep of the laboratories and use of the field sites will have to be fdnded

from the department budget.

Issues

Institutional needs. Given the size of Coastal University's physical

plant and its obvious richness of resources we found it difficult to

believe that any academic department would want for any instructional

resources. Yet the project director, the department chairperson, and

the CAUSE faculty members were adamant in their opinion that money for

capital purchases and physical plant renovations is not available from the

university. Many of the resources at the university have been acquired

only because the faculty have attracted federal government and private

grant support to provide them. The current policy of the state is that

Coastal University is a.steady-state operation. There is to be no net

increase in student enrollments. Any shifts in enrollment and budget

allocations must be internal to the university. Therefore, without CAUSE

funds the Department of Geography could only have acquired a small portion

of the equipment which they now have because of CAUSE. It is likely that new
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laboratories and research equipment would never have been established or

purchased if only university funds had been available to the Department of

Geography.

Project implementation. Given that the focus of this project has

been primarily on acquisition of equipment and laboratories, project

implementation seems straightforward. Very little actual cooperation among

department faculty was necessary in order for the project to be successfully

completed. The project director did a remarkable job in negotiating the

reallocation of space to the department and the funds for remodeling. These

funds were not originally promised in the proposal as a university contri-

bution. These acquisition tasks were probably made easier by the project

director's appointment as Dean of Social Sciences.

An interesting question is raised by this successful internal poli-

ticking and that is: How could the objectives of the CAUSE project have

been accomplished without the extra space and dollars? We assume that the

project director knew at the time of proposal preparation that extra space

and money from the university would be necessary, although we did not

question this or understand its importance until after the site visit was

over. It seems obvious to us now that extra resources are easier to acquire

from a university if a federal agency like NSF has promised to fund the

purchase of new laboratory equipment. The successful manipulation of

university politics see:s to us to have enhanced the implementation and

the impact of this project.

Another interesting thing we noticed about project implementation is

a series of steps taken by the project director to spread the project

dollars es far as possible. The original proposal called for acquisition

of lab and field equipment to be prorated across the full three years of
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the project, according to CAUSE guidelines. The project director

initiated conversations and special requests with the CAUSE program

office to get permission to purchase as much equipment as possible during

the first year. He undertook this approach to project implementation in

order to avoid 10-15% yearly cost increases in equipment predicted by

equipment manufacturers.

Quality of instruction. This project has had a major impact on the

Department of Geography resources. As discussed above in the section on

institutional need,.apparently the impact on research and analysis

facilities for undergraduates could only have come from outside funds.

Faculty members are likely to have felt the greatest impact of this

project. About one-third of the faculty of the department have changed

courses to include use of the new equipment and facilities. Several new

courses have been added, as well as various field and laboratory components

added to existing courses. Other courses have been substantially revised

and the undergraduate program in both majors has been modified.

One major impact on the department has been the establishment of a

lab technician position with CAUSE funds. The university has agreed to

pick up support of this position once CAUSE money is gone and to continue

to provide that position to the Department of Geography. This position

did not exist prior to CAUSE.

Impact on students is, clearly the most difficult to assess. We

did not make an opportunity to interview any undergraduate students. Two

graduate students declared that their undergraduate education in geography

would have been much improved by courses which included the kind of lab

experiments available with CAUSE-funded equipment. Most of the students
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who will utilize the equipment will be majors enrolled in upper division

courses.

One instructor shared some student evaluation data from his course,

Animal Geography: Biophysical Aspects, with us. In this course students

had to conduct as part of a team an experiment utilizing the aquaria. Then

each had to prepare an experiment report including observations and data

analysis. Students' evaluations of this course were very interesting.

Most students could be put in one of two groups. The first group consisted

of those who found the course too demanding and requiring too much work.

-Some sounded frustrated, others quite put out by the course requirements.

The second group of students represented the opposite point of view. They

were thrilled by the experiment and the opportunity to try computer analysis

of data. Some of these students noted that the course required a lot of

work but were not put out by it. Clearly the impact of adding a laboratory

experience to that course has had an impact on students!

Project evaluation. We noted two evaluation activities on this

project. CAUSE project faculty members have been collecting and analyzing

student reactions in order to fine tune the courses which have been changed

or revised with the addition of laboratory and field components. The

second activity was an expert review conducted by the chairman of another

prominent department of geography. He visited Coastal for two days during

the second year of the project. His evaluation is very positive and sup-

portive of the improvements made with CAUSE funds. Staff from the evalua-

tion center on campus were not consulted with respect to project evaluation

as was suggested in the project proposal.
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Summary

There are several notable aspects of the CAUSE project at Coastal

University. The project director used the CAUSE grant as leverage to

get additional space allocated to the Department of Geography and

additional university funds for renovations. The faculty worked

carefully with the lab technician to create exactly the kind of lab

facilities that they wanted for their students. The lab technician

did an outstanding job of designing and building the equipment to meet

the Department's specification.
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Elms College

Reform of freshman biological science
laboratory courses

Budget: From NSF: $141,600

From Institution: $ 44,005

Began: 1976

Duration: 36 months

Date of Visit: February 28-29, 1980

Visitors and
Report Authors: Esther Lee Davenport and John D, Eggert

Elms College of Arts and Sciences, part of the state university sys-

tem, is an urban commuter college. Its approximately 4,000 students come

from what the proposal describes as "a problem plagued city". Their

backgrounds are diverse--mary are educationally disadvantaged, others have

strong academic skills but do not have the financial means to attend a

residential college. The college is associated with the University

College of the state university system, and shares its facilities and

staff with it. The University College serves primarily night school stu-

dents who also hold down full-time jobs.

The CAUSE project at Elms College was directed at the ameliorization

of two problems identified in the proposal: student needs which tradi-

tionally-trained science faculty and traditional forms of science teaching

could not meet, and lack of student motivation in science due in part to

the predominance cf lectures as the course delivery method and to what

was described as the "impersonal atmosphere" of the college. More

specifically, the project was aimed at improving two freshman biological

science courses, General Biology 101-102 (enrolling 600-700 students per
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year) and Zoology Core 103 (enrolling 80-120 students per year). Eighty

percent of students at the college take one of these two courses sometime

during their college ....areers.

The objectives of the project (we gleaned from various sections of

the CAUSE proposal) were to:

- account for individual student differences in intellectual

and emotional needs;

- foster analytical and critical thinking;

-expose students to faculty schooled i current educational

theory and practice;

-enhance student self-confidence and personal creativity;

-provide personal attention, counseling, and supportive

guidance; and

-direct subject matter to student professional needs and

life interests.

To meet these objectives, project plans called for the implementation

of an audio-tutorial approach to instruction. Project activities were to

include the development or improvement of self-paced study and testing

materials, provision of essential laboratory equipment and supplies, and

construction of a Learning and Resource Center in which these materials

could be used.

Information on the Site Visit

Our general strategy durl. the conduct of the two-day visit to the

project was to first determine how the particular approach to audio-

tutorial instruction at Elms College was being implemented. We also sought to

discover the degree to which the project met actual institutional needs

and the likelihood that the project would be continued after the termina-

tion of CAUSE funds. In addition, we were interested in determining the
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project's impact on students (as perceived by faculty and students); the

types of evidence which were being used to assess project impact: what

strategies and techniques had been used in initiating project activities

and in keeping them operational; and how the project objectives relating

to the encouragement of creativity, values clarification and self-confi-

dence were actually being operationabzed.

In seeking understanding of th.se aspects of the project we inter-

viewed faculty, administrators and students in order to gain varying

perspectives on issues of concern. Especially, we held discussions with

the following:

- Course director (and developer) of General Biology 101, and

Associate Professor of Botany;

- Course director (and developer) of General Biology 102, and

Assistant Professor of Zoology;

-Associate Professor of Zoology, developer of the new Zoology

Core 103;

- Manager of the Learning and Resource Center;

-Chairman of the Botany Department;

- Associate Dean of the University College;

- Assistant Dean of the College of Arts and Sciences; and

- Approximately eight student users of the Learning and Resource

Center.

The person formally named project director was not available at the time

of the visit. This was not a serious problem for us since the course devel-

opers, particularly the course director of General Biology 101, actually

directed the project. In addition to our interviews both with indivi-

duals who were closely associated with the project and some who were

only peripherally involved in or impacted by project activities, we examined

the tangible outcomes of the project. Specifically, we toured the Learning and
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Resource Center which had been established, observed its use by students,

reviewed instructional materials developed, and reviewed t!,e results of

project evaluation activities.

Project Description

The main focus of the project was the development of three large

courses: a two-course introductory sequence to General Biology and

Zoology Core 103 (the course taken by most zoology majors as an introduc-

tion to Biology). All three of these courses existed previously but were

felt to be in need of complete redevelopment. The Biology faculty felt

the traditionally taught two-course sequence was not meeting well the

diversified needs of the biology students. The laboratory portion of the

oourse was seen as particularly inadequate due to limited facilities and

the large numbers of students using them. The zoology faculty felt the

biology sequence was being watered down too much, the main reason the

separate Zoology Core 103 course was originally developed. The zoology

faculty also felt, however, that the Core 103 course needed to emphasize

problem solving skills of freshmen zoology majors, and needed to provide

an "unthreatening atmosphere in which students will risk making mistakes,

...learn how to learn, build self confidence and independence from

teachers and discover the excitement of learning."

In spite of the fact that each of the three courses existed pre-

viously, the project is more appropriately thought of as a course

development project than merely a course improvement project. The acti-

vities related to the biology sequence involved the development of a

completely new audio-tutorial system, including the design and construc-

tion of a Learning and Resource Center, the development of a set of
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laboratory exercises to support weekly audio-tutorial laboratory sessionss

and the design and implementation of the support systems necessary to the

success of an audio-tutorial course (e.g., advising services, student

manuals, equipment and supplies checkout procedures, monitoring and

testing, etc.). The activities related to the Zoology Core 103 involved

a greatly increased emphasis on "humanizing and individualizing" the

course partially through the use of student discussions, programmed study

guides, and computer-based post-testing, none of which had been developed

at the beginning of the grant period.

The activities of each of the courses relied heavily on the Resource

and Learning Center which provided a place for student and staff inter-

action as well as the facilities necessary to support the audio-tutorial

exercises.

Biology 101-102. The primary impetus behind the design and imple-

mentation of the audio-tutorial two-course sequence was the Director of

Biology. ("Course Director" is the title given to the person responsible

for the overall coordination and mnagement of large courses at Elms

College). He also was the sole designer of the Biology 101 course. For

this reason, it is important to understand this aspect of the project in

terms of the Director of Biology's relationship to it. The Biology

Director radiates enthusiasm about the value of the CAUSE project in tie

education of prospective majors in botany and zoology. He gives the

impression of being a very active, very busy and very organized person.

He is presently teaching more than the normal course load. The back

of his office door is cluttered with 15 to 20 messages that he posts

outside his office every time he leaves: "Closed until 3:30 today",
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"Will return at 12:40 p.m.", The Director is next door in Room 111", etc.

He is aware of the enthusiasm he projects and feels it is an essential

part of teaching. "The attitude is so important--if the faculty aren't

excited then the students won't be either."

A good deal of the Director's time is spent in the learning lab over

and above his regular teaching duties. We learned that the various

materials used in the lab were under a constant state of revision and

informal testing. "When I make changes in the manual I go up to the lab

(usually in the summer) and see how they work.... I watch the students

very carefully."

The Director has been at Elms College since 1972. Shortly after

arriving, he was given responsibility for coordinating the first semester

Biology 101 course--a course which serves approximately 800 students an-

nually. This position meant responsibility for teaching lectures and labo-

ratories, supervising teaching assistants, grading papers and tests and

directing student registration.

In that period, Biology 101-102 was taught in traditional ways in-

volving scheduling of twenty lab periods a week for four lecture sections.

Two faculty were involved as were twenty teaching assistants. Since the

construction of the Learning and Resource Center an audio-tutorial self-

paced approach to laboratory exercises has been taken, using the Center

carrels and equipment; however, students are still strongly encouraged to

attend lecture sessions. Students have access to the Learning and Resource

Center and teaching assistants help there for more than 45 hours a week

(including two evenings). Students also are involved in at least one (of 38

available) discussion section a week, in which groups of approximately 20

students meet with a T.A. to consider the current laboratory topics in a

554



533

setting which en iurages questions on the part of the student. Students are

evaluated by four ldh tests and three course-wide tests. Records of atten-

dance are kept as a means of early identification of problem students.

Mini-courses (labs) are available for one week only, except under extra-

ordinary circumstances. These procedures require no more faculty or teaching

assistants, but do require staff to manage the Learning and Resource Center.

"I don't believe in leaving the students alone in the lab," explained the

Course Director. "I have a minimum of two to three TAs in the lab every

single hour it is open." It is clear that the Director also spends a good

deal of his own time in the lab, observing, inquiring, and helping out students.

The first summer of the grant, in 1976, the Center was constructed and

a set of audio-tutorial mini-courses based on work done at another university

was purchased. Students reacted negatively to these (primarily because of

the length of the tape presentations--about an hour per mini - course.), and

the Director began to develop his own mini-courses and tapes. These were

tested during a summer session with a "small" class of about 60 students.

Testing included getting student and teaching assistant opinions, observing

the accuracy with which students were able to follow directions, and checking

to see if students obtained the results expected in the laboratory exercises.

By the 1977-78 academic year, the first version of his 13-unit study guide

for Biology 101 with supporting tapes was ready. It has since been revised

significantly, based on feedback :primarily informal) from staff and students.

The tapes now average 15-20 minutes in length, with more of the content

in the manual rather than on the tapes. The tapes are used for orientation

to the lab and for providing directions for the laboratory procedures. The

tapes and the manuals are structured so that the only way the exercises can
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be correctly completed is through the actual performance of the prescribed

activities.

The development of the second half of the Biology 101-102 sequence

was done by an assistant professor of Zoology who was also the Course

Director of Biology 102. The development process paralleled that used in

Biology 101 except that less time in general was devoted to the project.

Less emphasis was placed in field-testing and revision of materials, and

the materials were developed at a slower rate. This is not a reflection

on the developer of Biology 102, but rather an indication of the substantial

amount of time that is required to develop a course of this nature. The

assistant professor reported, as did others, that he spent well over the

two summer sessions allocated to course development and that to have put

in additional hours to observe students and revise modules would have meant

sacrificing his research and publication record and thus his upcoming pro-

motion. Based on available information, it appeared that the Biology 102

segment was functioning as well as the Biology 101. This was apparently

due to the fact that the Biology 101 mini-courses served the purpose of

field-testing many of the audio-tutorial approaches which were then used

in the second course of the sequence.

The Learning and Resource Center. The Learning and Resource Center

consists of approximately 5,000 square feet of space divided into a number

of partitions. About one-third of the space is devoted to a library space

formed by several movable partitions, a discussion room separated from

the library with a soundproof window wall (used for taping of teaching

assistants' presentations), and a snack area. The remaining two-thirds

of the space is the area used for the audio-tutorial laboratory activities.
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It is equipped with 60 carrels (each with its own audiotape player) and lab

facilities. Color slides, 8mm film loops, filmstrips, 16mm film, video-

tape and interactive computer capabilities are also available to support

activities of the three new courses as well as other life science courses.

The facility is managed by a full-time manager who had been a graduate

student in biology. His enthusiasm for his responsibilities was obvious.

He works long hours at close to the minimum wage. The Center manager appeared

eager to show us around the lab and to introduce us to TAs and students.

He was proud of his apparently well-organized and efficiently-run facility,

and it appeared that he had a right to be proud of it. It was an inviting

facility--aesthetically pleasing and conducive to study.

Zoology Core 103. The change in status of the Core 103 course over

the duration of the CAUSE project is interesting. Initially, before the

start of the project, Core 103 was used by zoology faculty as the introductory

biology course for zoology majors because it was felt that the Biology 101-102

sequence was inadequate. (This is acknowledged by biology and zoology faculty.

alike.) The intention at the start of the project was to improve the Core

103 course even more through the development of materials and activities

which would enhance the students' problem-solving abilities and help them

to become more independent learners and thinkers. However, the success of

the Biology 101-102 course sequence was such that the zoology faculty felt

it to be superior to the old Core 103 and substituted the Core 103 course

with the Biology 101-102 sequence. At the same time, the developer of Core

103 found it impossible to complete all of his course development goals,

facing at the same time constraints the other developers ran up against in

557



536

addition to the difficulties posed by developing an individualized, self-

paced freshman level course focused on the increase of higher order cog-

nitive skills. Thus, although many materials have already been produced,

the course has been discontinued by the Zoology Department.

Issues

Institutional needs. Elms College has a student body which commutes

and which includes many students who have trouble reading as well as some

very good rtudents. There is clearly a need to provide instruction appro-

priate for a diversity of learning rates. Further, basic needs for

laboratory equipment and supplies, instructional development time, and

audiovisual equipment were unmet. State funding for the college has not

been adequate, according to the proposal and the project staff. Thus,

provision for self-paced learning in an audio-tutorial format, and the pro-

vision of the above-named basics--which are the essentials of this CAUSE

project--can be said to clearly meet institutional and educational needs.

Confirmation of this statement was obtained in interviews with faculty

and administration. The inadequacies of general biology had been com-

plained about in the student newspaper, complaints had been received from

the medical college about student preparation, and zoology had even

developed its own basic biology course because the general biology was

inadequate.

Further confirmation of the need for the project is the degree to

which it has been integrated into the functioning of the college. Support

for the Learning and Resource Center has been established at an effective

level. The Center's condition after three and one-half years appears very

good. Even the fact that the physical reconstruction necessary was carried

559



537

out in such a timely manner (all renovations were completed t.efore the

first fall session of the project) suggests the project met a real need.

Finally, it can be said that CAUSE funds were probably necessary to

implement both the curriculum change and the physical renovation, as

institutional budgets are strained. The generally spartan physical environ-

ment at the college and the heavy teaching loads of faculty further support

this observation.

Implementation. The objectives of the project focused primarily on

the redesign of three courses: Biology 101 and 102, and Zoology Core 103.

(Biology 101-102 was often referred to by project staff as if it were a

single course, but, in fact, it op.:rated as a two-course sequence in

Introductory Biology.) The nature of the implementation of each of these

courses varied substantially. Biology 101, which relied heavily on the

audio- tutorial approach, appears to have been extremely successfully

implemented. An entire set of materials and exercises has been designed,

field-tested, and many individual exercises have been redesigned, feld-

tested again and sometimes refined yet another time. While Biology 101

was obviously the most extensively implemented of the three courses, this

was apparently only possible because of the many extra hours put in by

the project director far beyond the two summer sessions allocated to the

project. The materials and exercises for Biology 102 were less completely

developed and less extensively field-tested because, its developer reported,

the time allotted For the task (also two summer sessions) was simply not

sufficient. Theloology Core 103 course was partially designed anti

developed. Although the extensive printed materials prepared by its
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developer attest to the large amounts of time devoted to the project's

development, their overall organization and quality clearly revealed

deficiencies in the development process. It seemed clear to the site

visitors that the materials would not be very useful as they presently

exist, even as supplementary materials. The fact that. this course is not

presently being used further substantiates this observation.

'(he most important success of this project is undoubtedly the develop-

ment and institutionalization of the Learning Center. The physical

facilities were erected in a matter of weeks, and the efficient develop-

ment of course materials for Biology 101 and 102 allowed for the full-

scale implementation of the Center early in the life of the project. An

efficient and practical audio-tutorial system, complete with a variety of

student support services, has been established, is functioning efficiently

and will probably continue to function. The success of the project seems

to be due to several (probably interrelated) factors:

1) A remarkably enthusiastic and talented staff--a group
including both faculty and staff who seem devoted, even at
some risk to their normal career progress, to student learning

and motivation;

2) an evidently strong need for the physical and curriculum
improvements carried out in the project;

3) good communication with and suppc ?t from influential college
administration;

4) pre-implementation visits to other colleges. trying similar

efforts; and

5) close attention to details of course operation-- t'ecords,
care of supplies, maintenance, test quality, training of TAs.

Constraints on project implementation included some that were

primarily attitudinal in nature, and others of a more concrete type. These

were apparently largely overcome by the positive factors listed above.
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Constraints included:

1) strongly negative attitudes toward the changes made on the
part of a few influential senior faculty;

2) differences in educational philosophy and .a history of poor
communication between the Botany and Zoology Departments;

3) lack of institutional incentives for devotion of time and
energy to improvement of instruction. Tenure is increasingly
difficult to attain, and activity on a project of this kind
carries little weight in decisions about tenure. Three of the
involved faculty have faced this problem during the period

since the project began.

4) insufficient faculty time for course development. In order

to be competitive, writers of the proposal short-changed
themselves on development time. It seems clear that the
primary reason the project was a success was that those few
individuals most directly involved were willing to put in large

amounts of their personal time over and above their regular duties.

Quality of instruction. By all subjective impressions, this

project has provided substantial improvement in instruction. Faculty,

administrators, and students interviewed seemed sincerely enthusiastic

about the changes made. The replacing of botR the previous Core 103 and

evening instruction in general biology with the new course in general

biology seems to be strong evidence of a positive impact. The several

observations we made of the Learning and Resource Center at various

times of the day also provided a. strong impression of an effectively

functioning resource. We saw Admissions Office personnel showing the

facility to prospects; we sat in on a relatively well-run coaching/

discussion session, attended by a sizable group of attentive students;

we observed orderly use of the carrels. The physical environment is

strikingly attractive and seems well-designed for flexibility of use. Two

students unprompted by any question from the visitors volunteered that the

faculty and staff involved in General Biology make students feel cared

about, even "loved".
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Probability of continuation appears high. The college has so far

funded the essential position of learning center manacer, provided for

sufficient student assistants, and funded a part-time secretary. Much

needed upgrading of salary for the manager position is apparently underway.

The integration of the new format general biology course into current

functioning and into long range plans of the evening school, University

College, also supports the idea of a good probability of continuation.

The paucity of funding which was a partial source of the need for the

project is always a threat, but the signs at present are positive.

Evaluation processes. A variety of evaluation procedures were

proposed:

1. Questionnaire to determine "cognitive and affective needs"

prior to each course.

2. Number of students attending General Assembly and using

Resource Center library.

3. Post-tests at end of each mini-course.

4. Monthly program evaluation questionnaires, including

measures of "affective learning".

5. T.A. evaluations of student discussion and essays.

6. Follow-up questionnaire two years after the course.

Responses to mini-course post-tests and to evaluation questionnaires

were to be computer-scored and summarized on a regular basis. No attempt

to compare results with comparable results prior to the change in method

was proposed, nor were specific plans for analysis of the other data

listed.

For the most part, these plans were not formally realized. A variety

of questionnaires were administered, most frequently during the first year.
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DEza from some of these were computer analyzed, but there appeared to be

little relationship between results of these analyses and actions taken.

Some of the analyses of the data, particularly related to Zoology ,;ore 103,

were clearly inappropriate and were used to support erroneous conclusions

about the data.

It would not be accurate to say that no useful evaluation occurred,

however, particularly with respect to formative evaluatior efforts to

improve the design and implementation of the 'dim: courses and the overall

audio-tutorial approach. The project director reported, and students and

faculty confirmed, that he spent hours observing students work through

the materials, taking notes on required changes as he observed the need.

Other faculty did the same, although apparently to a lesser degree. In

addition to information collected through observation, student comment:

were solicited through suggestion boxes and irregularly collected end-of-

course forms.

The project director reported making several major revisions in the

materials, and numerous minor changes, based on this informal data. For

example, commercially prepared tapes and mini-courses were replaced with

locally made units on the basis student objections. The faculty-

developed mini-courses have been modified. The device called the

"T.A.--OK" was introduced to give students a check or certain lab activi-

ties. Involved faculty and staff have received much positive reaction

from students and administration; and there seems little interest in more

structured evaluations.
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Summary

The Elms College CAUSE project provides an outstanding examp,

design aad implementation of a two-course audio-tutorial laboratory

sequen:e and the supporting physical facilities and course management

systems. Its success is due to a substantial degree to the dedication of

the project staff, particularly the course director of Biology Al. In

spite of the underestimation of faculty time necessary to carry out a

project of this Magnitude, the staff devoted hundreds of additional hours

to create a comfortable, efficient and apparently effective audio-tutorial

biology sequence.
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Focus:
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Hilltop University

The upgrading of an electrical engineering
department's capabilities in the area of
computer principles and applications
through faculty, course and facilities
development

Budget: From NSF: $143,378
From Institution: $71,690

Began: 1978

Duration: 36 months

Date of Visit: November 12-13, 1979

Visitor and
Report Author: Spencer Swinton and John D. Eggert

Hilltop University is a private urban Jesuit university. Traditionally

strongly committed to teaming, its focus has expanded to include a greater

emphasis on excellence in research, and on attracting external research

support in response to the changing conditions of higher education. The

Department of Electrical Engineering has maintained its focus on teaching,

maintaining close liaison with local firms whia employ electrical engineers.

This collaboration has been marked by departmental responsiveness to

employer needs resulting in increasing enrollments and high percentages

of placement of graduates in area electrical engineering positions.

Consistent with this responsiveness to industry needs, the department

has recognized the growing significance of mini- and microcomputer appli-

cations for all of its undergracuates -- not only those desiring to

specialize in digital circuit design. A 1975-77 National Science
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Foundation Instructional ScientiFic Equipment Program (ISEP) grant, under

the direction of the present CAUSE project director, made possible the

development of a small laboratory facility for hands-on educational and

research experience in microcomputer uses and interfaces.

In 1976, two years before the start of the CAUSE project, a depart-

mental committee on Goals, Planning and Implementation, under the chair-

man...nip of the present project director, began work. Its. May 1977 report

recommended that the department concentrate attention in a limited number

of areas -- energy, control, bio-electrical engineering, and small com-

puter technology, and focus on development of strength in these areas.

Based on this report, a proposal to the NSF CAUSE program was submitted in

November 1977. The purpose of the proposed project was to strengthen the

mini- and microcomputer component of the program, building or the

activities and decisions already undertaken. The proposed objectives for

carrying forward this effort were threefold:

-Course development, both in areas specifically concerned

with small computers, and in incorporating principles and

applications of small computers "throughout the electrical

engineering curriculum at Hilltop University." Increased

faculty awareness and knowledge of the area was expectad to

be reflected in changes in course content and sequence. Com-

puter applications were anticipated in a wide variety of

courses, including those in the other central areas of depart-

mental focus.

-Facilities development, particularly in the area of expanded

computer graphics capabilities to support new applications,

including an Intel PODS 30C microcomputer, two Tektronix 465

scopes, a CRT for the microcomputer system, and additional

graphics and memory capability for the existing PDP 11 computer.

-Faculty development is a key strategy in the project. Without

expanded awareness of, and interest in small computers through-

out the department, course revision and new equipment utiliza-

tion could be expected to be. restricted to faculty members and

courses already centrally involved with small computers.
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Information on the Site Visit

Our site visit was conducted in November of the second year of the

project, about one full year into the action phase of the project. We

interviewed the principal and more peripheral actors in the project,

reviewed relevant project documents, and toured facilities.

Our primary purpose was to gather evidence concerning the actual

implementation of proposed activities during the first half of the

project. We paid particular attention to faculty involvement because of

its key role as both an end and a means in the Project design. We

examined the structure of the implementation, including management, time-

table, and barriers encountered, and particularly the integration of the

visiting f-xulty member's role with ongoing departmental activities. We

assessed the impact on instruction to date and, more importantly, the

potential for continuing instructional improvement resulting from the

project. We sought evidence of project use of evaluation data. Overall,

we emphasized the question of the extent to which each component activity

related to the overall goals of the project and of the department. We

interviewed the following persons during the course of the visit:

- The Project Director, Associate Professor of Electrical

Engineering;

-Three professors of Electrical Engineering who participated

heavily in the faculty development aspects of the project;

- A visiting'professor of electrical engineering who provided

the proj,,,q0 with technical expertise in computer graphics;

-Cha-frinan of the Electrical Engineering Department;

- Other electrical engineering faculty who partiOpated in

faculty development projects;

- The Vice President for Academic Affairs;
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-The Director of the Office of Research Support; and

-The Dean of the College of Engineering.

In addition, the principal faculty involved in the project gave a

formal two-hour presentation on the project for the site visit team.

Description of the Project

The project can be described in terms of five components: course

deVelopment, facilities development, faculty development, computer graphics

activities, and project evaluation. Each of these components is meant

to address specific needs.

Needs. The growth of enrollment in the introductory microcomputer

software course, ELEN 190, illustrates the increasing importance of micro-

computers in the department. First offered as a senior elective in Fall,

1974, the course drew 35 students. In successive fall semesters, enroll-

ment was restricted because of lack of equipment. Twenty-four students

took the course in the summer, 1978, and an additional 58 in the fall semester.

for a total enrollment of 82. In the spring semester of 1979, as part of

the CAUSE program, the course was offered as a junior elective to make

possible an entire senior year of more advanced work. The course was

fully subscribed with 70 students. An additional 24 in the summer and

42 in the fall brought the 1979 total to 136, a 66% increase. from the 1978

total.

More advanced computer electives showed similar enrollment pressures.

In 1978, 43 students took ELEN 191, the microcomputer hardware lecture

course, but there was room for only 15 in the microcomputer software lab
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course. In 1979, 53 students took the lecture course, but 41 were able

to take either the lab or the newly-offered advanced microcomputer systems

or Computer Graphics Applications courses. This last course accounted

for over 60% of the enrollment increase and was a direct result of the

CAUSE project in that it was taught by the visiting faculty member funded

by the program.

Course development. The purpose of the new course offerings was not

merely to expand enrollment, but to add flexibility. When the project

is fully implemented, students will have the option of a two-course

sequence: the introductory lecture course followed by the software lab;

or, a more intensive three-semester sequence consisting of ELEN 190, 191,

and a nev,ly-developed Microcomputer Applications letture/lab, offered con-

currently with the software laboratory course in the final undergraduate

semester. This applications course was developed as a part of the CAUSE

project.

Facilities development. Facilities development included purchasing

new hardware and interfaces, and developing new software. The thrust of

facilities development was twofold -- first, to strengthen and expand the

microprocessor laboratory facilities initiated under the earlier ISEP

project; second, to develop computer grarhics facilities linked to the

department's POP 11 minicomputer, and to the university's Xerox Sigma-9

time-sharing facility. New laboratory equipment requested included an

Intel MDS 800 microcomputer system,
oscilloscopes, a CRT for a micro-

processor system, and $3500 in expendable laboratory supplies. A student

assistant to assist in software development for the expansion of the

ISEP-initiated laboratory course was also supported by CAUSE funds in
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this component.

The graphics equipment requested included additional memory and a

hard disk capability to expand the PDP 11 for student and instructional

use, a graphics terminal (Tektronix 4013), an audiovisual monitor, and

$2400 for audio-visual supplies. Fifteen hundred dollars for the time of

an instructional media consultant was contributed by the university in

addition to the.one-eight time of the evaluation coordinator and all

indirect costs for the project. The proposed instructional uses centered

on the development of computer-generated tt.lching aids for course enrich-

ment.

Faculty development. A senior member of the engineering faculty has

been a key actor in the activities of the project. Not directly funded by

CAUSE, his activities have been motivated by growing interest in micro-

comp,ters. He developed an intensive seminar in the first semester of

CAUSE activities, and presented it to Electrical Engineering faculty

beginning January 30, 1979 and ending in March with hands-on small com-

puter applications experience, provided by placing the INTEL Prompt 80/85

in each attendee's office for a period of time. Attendance at this quite

rigorous short course was high. At the same time, the continuing Depart-

ment Colloquium became an adjunct to the Small Computers Applications

seminar, with speakers from industry and from other universities discussing

instrumentation, control, computer assisted instruction, graphics and

design applications of microcomputers.

A newsletter, designed to increlse awareness of faculty and other

interested parties about CAUSE activities, related speakers, conventions,

displays, and the rapid pace of innovation in the microprocessor field,
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was circulated beginning in February, 1979. Four issues appeared through

April 24, and the newsletter was published monthly beginning in September,

1979. The newsletter was circulated widely and generated considerable

interest on the campus and in the surrounding professional community.

Support for faculty attendance at conferences, workshops, and short

courses and for industrial site visits was an integral part of the staff

development program. As would be expected, the core group of faculty most

involved with small computers was central in these activities, including

INTEL workshops, computer science conferences, and tutorials on computer

graphics. Other faculty members who were most important targets of this

component did, in fact, also take advantage of these opportunities, were

supported, and came back with new ideas for applications of small computers

in their areas of interest.

In the fall 1979 semester, a university-wide small computer applications

seminar was expanded. Although this expulsion had not been envisioned in

the original proposal, the activities of the spring semester had engendered

sufficient interest to justify expanding the scope of the course rather

than merely repeating it for new faculty members. The senior faculty

member brought in colleagues from the department to assist in conducting

the seminar. Some fifty faculty members from disciplines ranging from

chemistry to the campus ministry attended the six sessions in October and

November. Topics covered included an introduction of the microcomputer,

IO devices, software, applications, other small computers, and hands-on

experience.

Finally, the faculty development program
included support for printed

resources and undergraduate assistants for faculty members who wished to
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begin using microprocessor technology in instrumentation and control in

their own areas of research -- energy, biomedical applications and

others. This approach has been implemented in only a few cases.

Computer graphics. A visiting professor, funded by the CAUSE

project, was responsible for the computer graphics component of the

project. The visiting professor's responsibilities included offering

a computer graphics undergraduate course, developing exemplary

graphic teaching aids, and introducing faculty to the potential of, ,Ind

techniques for, producing such aids for particular teaching applications.

The undergraduate course utilizes Tektronix commands and

sub-routines develcped by the instructor to enable the student to graph

geometric component shapes and schematic symbols. Then each student is

asked to devpliv a graphical teaching aid, documented with comments.

Suggested areas for teaching aids included Fourier expansions,

pole-zero plots, three-phase systems, steady state circuit analysis, and

convolution. A list of faculty and their interests was provided to the

students.

Other activities in the fall semester had included computer graphics

presentations to the IEEE Student Branch, the Dean's Engineering Advisory

Council, the Electrical Engineering Colloquium series (in addition to a

presentation in March), an EE Department meeting presentation, and the

university-wide small computer applications faculty seminar.

Evaluation. Evaluation occurs on the project through the joint

efforts of a five-member faculty committee and an evaluation board con-

sisting of representatives of three local corporations and a computer

science faculty member of another university. The joint responsibilities

of the two committees are to evaluate progress towards objectives, to

5
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identify PLernative activities as necessary, to advise the project

director and the department chairman and to evolve a department-wide

evaluation process. The present evaluation process consists of a series

of formal two-day site visits by the evaluation board during which time

materials and facilities are reviewed, interviews are conducted and formal

discussions are held. The faculty committee is involved in similar acti-

vities on a less formal basis. In addition, base-line data has been

collected and continues to be collected on student and faculty perceptions

of mini- and microcomputer use in the curriculum. Present plans are

for the evaluation process to continue at least several years past the

grant expiration.

Issues

Institutional need. It is clear that the need to upgrade facilities,

courses and faculty expertise in the area of mini- and microcomputers is

a real and legitimate need at Hilltop University. It represents an insti-

tutional commitment formally established several years prior to the

grant and supported by the university, the college and the department.

The commitment of the Electrical Engineering Department faculty, those

supported by the project as well as those not supported, and of the

faculty who became involved with the faculty development activities gives

further evidence of the reality of the needs addressed by the project.

There does seem to be a tension between the university's commitment

to the improvement of instruction and its commitment to research. The

department chairman questioned the professional payoff for the project

director's participation in the CAUSE grant. He echoed the suggestion

we heard from several quarters: that CAUSE grants might be restricted to
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full professors. The project director, although given a national award

as Outstanding Electrical Engineering Teacher of 1979 by Eta Kappa Nu, was

directing a teaching, rather than a research project, and there was con-

cern that this was not worth as many "points" as would be equal effort

devoted to a hard research project. This impression was confirmed in

meetings with the Vice President for Academic Affairs, the Director of the

Office of Research Suppo' ' and the Dean of the College of Engineering.

As with many small private institutions, survival increasingly depends on

attracting external research support.

Instructional improvement may become more important as competition

for students makes ratings of instructional effectiveness an increasing

factor in how'students choose colleges. Currently, it would appear that in

fairness to junior faculty, instructional improvement should be left to

those who have climbed the academic ladder. However, such individuals

may not be interested. In cases like HilltoP, where teaching is

genuinely valued, an uneasiness about diverting junior faculty into

instructional improvement activities represents a recognition of the

ambivalence of the smaller university's role. (It should be noted that

in spite of the uneasiness expressed about the professional value to

the project director of participating in the CAUSE grant, he was sub-

sequently granted a promotion by the College of Engineering.)

Implementation. The project has been implemented as planned. Equip-

ment has been procured and new courses have been developed. The aspect

of the project given most emphasis in the proposal, that of faculty

development, has been particularly successfully imPlemented. The new equipment

is being heavily used for instructional purposes; engineering faculty are
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introducing mini- and microcomputing concepts into their other engineering

courses;and, most importantly, the faculty development seminars are being

unusually well attended and a demand for them continues.

The success of the faculty development effort is certainly due in part

to the fact that the project has addressed itself to needs actually per-

ceived by engineering faculty: they want to know more about mini- and

microcomputers. The success also appears to be due to the careful planning

and conscious implementation of a series of strategies designed to involve

faculty in the project. The attractive newsletters produced by the project

were' disseminated throughout the university, giving the project visibility

and status. The information contained within these newsletters was

selected to appeal to the needs perceived by non-project faculty. The

leadership role in the faculty seminar series played by a respected senior

faculty member (who previously held a high administrative position in the

university) was also important. His personal and professional contacts

throughout the university allowed him to effectively promote the project

on an informal basis. His active participation in an area with which he

himself had previously been unfamiliar (i.e., that of mini- and micro-

computer technology) also increased the credibility of the project. Based

on reports from participating faculty members, his aggressive and skillful

leading of the seminar series played an important role in its success.

In general, the faculty development component of the Hilltop CAUSE

project is impressive. It seems to have been well thought out, well imple-

mented, and effective. The real proof of effectiveness, however, will be the

extent to which faculty members who were previously uninterested in small

computer applications use them in their research but, even more important,

in their teaching. A thorough-going curriculum analysis, a clearer
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identification of areas of intersection with microprocessor principles,

and the training of faculty in ways to integrate what they have learned

into their curricula, are clearly the next priorities for faculty development.

Quality of instruction. The project focused primarily on faculty

development, and for that reason its impact on instruction will be

greatest during the final year of the project or during succeeding years.

However, some effects on instruction already are in evidence.

The most immediate effect has been on the instruction given by the

project director and other faculty members closely involved in the project.

According to participants in the seminar series, other individual faculty

have also been able to integrate newly acquired concepts related to mini-

and microcomputers into the context of other engineering courses not

directly related to computers.

The degree to which the project has additional, longer-term impact

on instruction at Hilltop University depends on the ability of project

staff to support individual faculty in their efforts to plan and experi-

ment with additional course modifications. The difficulties that this

entails can be seen in the efforts to encourage the instructional use of

computer graphics through the offering of the computer graphics course

and the provision of a resource person in computer graphics. While

individual faculty have been made aware of certain limited capabilities

of the computer graphics facility (e.g., the production of computer-

generated illustrations of curves, waves, etc.), they have not been

involved in the process of producing these materials themselves. More

importantly, a system has not been put in place that will allow faculty
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to continue to take advantage of either the relatively simple graphics

production capabilities or the higher level simulation and interactive

capabilities of the computer graphics equipment. It appears that when

the visiting professor/graphics expert goes, so will the opportunity to

integrate computer graphics into ongoing instruction. This specific

example illustrates the need for providing continuing support to

many faculty members as they begin to experiment with new concepts in

their instruction.

Evaluation. The evaluation techniques applied thus far are exemplary

in their integration with the decision-making structure of the project.

According to project participants, and as evidenced by the reports pre-

pared by the Evaluation Board, the Board took its task seriously and

aggressively examined the project at various stages in terms of the
1

appropriateness of its goals (particularly with respect to the current

needs of industry) and in terms of the validity of the approaches used

by the project to achieve those goals. Evidence of the effectiveness

of the Board includes specific changes made in the project in response

to Board suggestions. The university administration expects the Board

to continue its role well past the completion of the project.
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Maples County Community College

General Background

Focus: Adapting social science courses to the
seminar approach

Budget: From NSF: $176,790
From Institution: $ 89,028

Began: June, 1978

Duration: 24 months

Date of Visit: November 19-20, 1979

Visitors and
Report Authors: Jane G. Cashell and James J. Gallagher

Maples County Community College serves a geographical area of 839

square miles which has a large city at its center. Maples City has grown

tremendously since World War II and is likely to continue to grow rapidly

since it is located in the Sun Belt. The college began in 1966 with one

city campus. In 1978 the seventh campus was completed and opened to stu-

dents. Enrollment is approximately 37,000 students. Over 70 different

programs are offered and include technical, occupational, academic trans-

fer, and development studies. The college has an open door admissions

policy, flexible enrollment, and provides special services to groups like

the handicapped, veterans, and senior citizens.

The CAUSE project at Maples CCC was initiated by a sociology

instructor at the downtown campus. In 1977 he applied for and received

a Local Course Improvement (LOCI) grant from NSF to redesign his sociology

course. He utilized a seminar and self-paced learning package approach to

replace the traditional lecture approach. He took this approach because

he believes there are several important reasons for doing so. First,

5 78
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many'of his students are adults who have difficulty relating to the

abstract nature of course material. The seminar gives them the opportunity

to draw on their life experiences as examples of the phenomena being

studied. Secondly, many students work full-time on rotating shifts. The

self-paced learning packages can be completed any time during the week in

the Learning Resource Center. Seminars are offered more than once a week

so students can attend when they are available. Some students are not even

able to enroll in a lecture course that meets three times a week during the

same time block, Prior to LOCI most of his teaching experience was with lecture

format courses. After he redesigned and offered his course he found his

students responded very well to the new format. So he organized a group

of faculty members from almost all the campuses of Maples CCC to apply for

a CAUSE grant to redesign a number of courses.

The objectives for this project are numerous, but they explain in

detail the intended activities of this CAUSE project. They are listed

below.

1. To identify a minimum of fourteen faculty members in sociology,
psychology, ecology, and/or earth science who are interested in and
are willing to commit themselves to the program described below.

2. To provide thefl,: selected faculty with training for the produc-
tion of materials necessary for a self-paced, experiential approach
to education through the use of orientation seminars and explana-
tory materials.

3. To provide faculty with training in group process to facilitate
and refine their invotvement in and direction of seminars or small
group sessions.

4. To create or adapt instructional materials-including packages
or modules to be used in conjunction with and as a supplement to
the seminars or small group sessions in the various subject areas.
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5. To reproduce instructional materials for student use in the
spring semester, 1979; put them together in the form of a Teacher
Resource Collection for distribution; secure any copyright per-
missions necessary.

6. To prepare, reproduce, and distribute assessment instruments
and record keeping deVites necessary for self-paced experiential
education approach.

7. To prepare or adapt computer programs for keeping records of
students' progress if such computer programs seem necessary to the
individual faculty.

8. To write individual learning agreements between individual
faculty members and students.

9. To prepare and reproduce Student Resource Manuals providing
descriptions of learning materials and activities, papers, etc.,
references, bibliographies and information about preparation of
learning agreements.

10. To set up administrative procedures necessary for the imple-
mentation of seminars and flexible-entry, self-paced approaches to
the teaching of academic (sciences courses.

11. To ::rovide personnel for record keeping for self-paced and/or
flexible-entry courses and for operating or aiding in the operation
of an Individual Study Center.

12. To provide instruments for assessing cognitive styles, skills,
and interests of students.

13. To implement two or more seminars or small group sessions,
.,sing the fourteen faculty members involved in this project, as a
way of teaching courses ordinarily taught in a traditional class-
room (large group) setting.

14. To supervise and evaluate the processes and structures
described below.

15. To prepare a multi-media presentation demonstrating the
results of this project.

Information on the Site Visit

During the two days we were able to visit three of the seven campuses

of Maples Community College. The majority of time was spent at Campus

One, a refurbished department store in the center of downtown Maples City.

5so
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The building has been redesigned and a new section has been added which

provides additional office, classroom, and library space. Overall, Campus

One is attractive and pleasant. It is well attended by students who either

live or work near the center of the city. As is typical of central

city community colleges, the student population is heterogeneous with a

mixture of all ages, races, and ethnic groups.

Campus Two and Campus Three are located in the suburban reaches of the

county. These colleges have new buildings and campuses set in beautiful

countryside. Each is very different in architectural design and environ-

mental setting and also very attractive. During the day, students in the

suburban campuses are predominantly female and white but heterogeneous in

age. Evening classes have a more balanced distribution of males and

females.

During our visit we interviewed faculty, staff, students, and adminis-

trators, toured the campuses and learning resource centers, and observed

some seminars. We had an opportunity during the visit and-again afterward to

review the syllabi and resource manuals created for the redesigned courses.

The people we interviewed are:

-Project director and instructor of Sociology;

Instructor of Developmental Psychology, Campus One;

Instructor of Marriage,and the Family course, Campus One;

-Student in Marriage and the Family, Campus One;

-Acting Chairman of the Social Science Division, Campus One;

-Vice-Chancellor of Academic Affairs, Maples CCC;

Chairman of Social Science Division, Campus Two;

Student in Marriage and Family who works in the Learning Resource
Center, Campus Two;

-Instructor of Developmental Psychology, Campus Two;

A group of Marriage and the Family students, Campus Two;

5°-4



561

-Chairman of Social Science Division, Campus Three; and

-A group of students from Sociology, Developmental Psychology, and
Psychology of Personality, Campus Three.

A tour and interview schedule was initially established by the project

director. We asked him to make appointments for us to interview him "as

well as faculty and staff in the CAUSE project, possibly some science

faculty who are not part of CAUSE, some students, and college adminis-

trators". We did not specify who precisely we wanted to interview either

by name or job title. When we arrived at Maples County Community College,

the project director had arranged for us to interview most of the people

listed above. We looked over the tentative schedule and discussed it with

the project director. Additional interviews were arranged based on his

recommendations and included the Division Chairman at Campus One and the

Vice-Chancellor of Academic Affairs. We worked fairly closely with the

project director during our visit.

Before starting our site visit, we reviewed the proposal, established

a focus for the visit, and discussed our personal reactions to the pro-

posal. The focus of our visit was two-fold. First, we wanted to get up-

dated on the project. We needed to know what activities had been com-

pleted and what had not to date. Our second goal was to understand in

detail, beyond that contained in the proposal, how the project functioned.

We assumed that project activities had shifted and changed slightly in

order to get the 'ideal' project of the proposal accomplished in the real

world.

Our impressions of the project, at the beginning of the site visit,

were that the proposal described an ambitious, organized, and carefully

planned project. The needs given in the proposal as the rationale for

52
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the project seemed to be very important ones, well worth attending to.

Description of the Project

The CAUSE project at Maples CCC is aimed at improving learning by

modifying some social science courses to better meet the needs of a

diverse, non-traditional student population. The project emphasizes the

development and implementation of new course syllabi, instructional

materials, and teaching modes. Three-hour-per-week lecture courses were

reorganized into one-hour seminar meetings once a week accompanied by

self-paced learning packages. Seminars in most of the courses are held

more than once a week so students can attend when they are available.

The instructional materials in the learning packages include readings,

quizzes, audiotapes, slide-tapes, and films and are available in the

Learning Resource Centers at each campus.

Courses redesigned' using CAUSE funds include Marriage and Family,

Developmental Psychology, Psychology of Personality, Ecology, and Anthro-

pology. The project began with the project director getting in touch with

the Chairperson-of the Social-Science Division at each of the seven campuses and

telling them about the prioject. They identified faculty members interested

in instructional improvement. The project director made contact with

these faculty members, told them about the CAUSE project, and asked them

if they were interested in participating. Once faculty members agreed to

work on the project, teams were formed for each course. They varied in

size from two to four person teams.

The instructional development process began with the CAUSE project

faculty being assigned release time for course redesign. They attended
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the project director's sociology course seminars and watched videotapes of

his classes to learn about the seminar approach. Some of them were

familiar already with self-paced courses which they or their colleagues

were teaching. They all got together and heard from the project director

what they needed to do to redesign their courses, what kind of materials

they would be producing, and what type of format to use. Then they met in

teams to redesign their courses. First content topics were debated and a

course outline was developed. Each faculty member took responsibility

for some of the topics. They wrote instructional objectives, researched

the commercially available materials, created an exercise or quiz, and

then organized learning packages. As a team they designed a variety of

projects and paper topics from which students (and their instructors)

could choose. A Student Resource Manual was created for each course which

lists the learning packages and the topics for papers and projects.

The implementation of the redesigned course was accomplished by each

member of the team at his/her own campus. The Student Resource Manaual

and all the instructional materials listed in itwere made available to

each campus. Then the faculty member selected those learning packages

and, if s/he wished, selected some topics for projects and created a

syllabus for the course at that campus.. The faculty member scheduled

seminars to accompany the course, usually limited to fifteen students or

fewer. Criterion levels for successful completion of each learning package

and for the total course were set by each faculty member as well.

The project director designed a project management system to keep

track of the course developMent teams' progress. He also provided them

with assistance in the form of locating commercially-produced instruc-

,94
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tional materials and getting copyright clearance to use and duplicate the

materials. He has monitored progress of the project through use of feedback

forms completed by faculty members and the team. They are forms which

provide process evaluations for: the print materials in each learning

package; the non-print materials in each learning package; the paper or

project topics; and and seminar topics for each week. The faculty member

has to describe the pertinent content in detail and then describe or

evaluate its use. The project director has kept track of all the courses

and learning packages with a recording sheet for.each faculty member.

The CAUSE project provided funds for release time, faculty travel

between colleges, purchase of copyright releases, and commercial instruc-

tional materials acquisition. Preparation and production of the Student

Resource Manual and the Teacher Resource Collection manual were covered

by CAUSE as well. Because the redesigned courses made heavy use of

the Learning Resource Centers at each college, some of the centers

received funds to hire additional staff to help with the courses.

Use of the redesigned courses, after the CAUSE project is over,

appears likely. However, the courses might not be used as widely or in

exactly the manner in which they were designed. The courses are not

popular with all students. A fine tuning of the course format and

materials should be undertaken using the course evaluation data. Some

changes in the courses may have to be done during regular teaching time

because the release time and the project will be over. Also it is

remotely possible that some of the campuses will not be able to cope with

heavy student use of the Learning Rosourre Center which is part of the

CAUSE courses. Currently some staff time for the Centers is provided by

CAUSE. The Social Science Division Chairman and the Vice-Chancellor for

5 .::a
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Academic Affairs seemed confident that support will be found to keep the

resource centers going in full operation.

Issues

Institutional needs. The CAUSE project appears to be meeting an

important institutional need which is to improve instruction to better

serve a diverse, and non-traditional student body. Generally, if faculty

want to improve their courses they must do so during the time available

to prepare and teach the course. Since they have full teaching loads,

the CAUSE-supported release time is giving them time to really work on

their courses. In addition, because they are working in course teams

across colleges, an opportunity which is not usually available exists for

interaction, review, and critiquing among colleagues.

The faculty and administrators, whom we interviewed from all three

campuses, appeared to be well prepared academically to teach their sub-

jects. Moreover, they exuded enthusiasm and dedication for teaching and

for the students who enroll in their courses. As is typical of community

colleges, faculty members have heavy teaching loads and few are involved

in publication, research, or other outside-funded projects. So CAUSE-

funded release. time for course redesign was critical to improving their

courses.

The seminar and self-paced learning package design for courses was

selected in order to increase student learning in two ways. First

has been assumed that students will be more motivated to learn if they

can relate personally to the content being presented. The seminar for -.

mat is intended to provide a chance to share experiences and relate them

to abstract concepts. Secondly, the master, self-paced approach provides

506
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different forms of instruction on each content topic. Students who cannot

read well or who need reinforcement of materials are able to study at

their own rate and pace using the learning packages. It seems that the

CAUSE project was designed to meet real and important instructional needs

at Maples CCC. It does not seem likely that release time and resources

for instructional materials would have been made available from internal

funds for the same purposes.

Project implementation. This project is a good example of careful

project design and implementation. Fifteen objectives are detailed in

three major categories: course development, staff development, and course

implementation with students. Each is elaborated with specific activities

and timelines for completion. At the time we visited the project, most

activities were going according to schedule; some had been completed ahead

of schedule.

Perhaps the most critical reasons for this are: the initiative,

organization, and drive of the project director; dedication and quality

of staff members froth the various campuses that are working with him; and

the cooperation he has received from division chairmen and other adminis-

trators. The project director has played a key role. He receives a high

degree of respect from his peers.

The project director is unusual at Maples CCC because he is the

recipient of an externally funded project. Seeking external funding

generally is not encouraged (although not actively discouraged) by adminis-

trators. His project was developed because he and a group of faculty saw

it as a means whereby they could obtain resources to augment activities

they felt were of significance to the college and its students. Usually
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faculty work independently on instructional improvement as part of their

regular teaching load rather than as part of a large scale project such as

this one.

Among the greatest deterrents to the project's successful implementa-

tion are combined effects of the size of the area served by Maples CCC and

the remoteness of the seven campuses from one another. This makes com-

munication among the project staff difficult, especially on issues where

decentralization is essential (i.e., testing and implementation of new

courses). On the other hand, the CAUSE faculty appear competent and have

the support of their chairpersons. This may help negate some of the com-

munication problems. It is possible that the opportunity to interact with

colleagues from the other colleges provides some of the motivation behind

the successful implementation of this project.

An issue that could affect fully successful and complete implementa-

tion is the varied needs of students. Difficulties which blacks, Spanish-

surnamed Americans, low achieving white suburbanites, and middle-class'

homemakers may have with learning abstract concepts may not be similar

problems: Probably, within-group differences are also significant. For

one it may be a matter of logic, for another language, for another a

paucity of relevant experience, and perhaps, not all problems can be

resolved by the same instructional approach. This issue has not been

addressed by the CAUSE faculty members but it may be a critical one. If

it does turn out to be a serious matter, it could have significant impact

on implementation of the project in the several campuses which comprise

Maples CCC.
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(luality of instruction. The enthusiasm and dedication of the

project director and the other faculty have resulted in the formulation of

materials and the completion of faculty development activities that are

carefully designed to improve instruction. Target dates have been met

and the redesigned courses were being offered during our vlAt. Students

meet faculty in a seminar format that allows for dialogue and personal

interaction.

It is possible a potential problem has been created inadvertently by

the project as a result of the best intentions. To meet student needs,

the instructional mode adapted was the small group seminar format supple-

mented by self-paced instruction in the Learning Resource Centers. In

order to have small seminars, it W ?S necessary to reduce the amount of

time that a faculty member spends in class with each student. Thus, each

student has fewer hours of contact with a professor during a specific

course than in a lecture format course. The trade-off between less con-

tact and more personal attention had not been asseased at the time of our

visit since most of the courses were being offered for the first time since

being redesigned. A sizable percentage of the students we met and inter-

viewed volunteered a preference for the more familiar lecture format. If

this student attitude affects learning it will have to be examined closely

by the CAUSE faculty.

Evaluation. As mentioned in the section above on project implemen-

tation, the project director created a comprehensive system for keeping

track of the progress made on course redesign. Each instrucor on each

team was asked to fill out a form corresponding to each of the tasks of

the course development process. The forms list the specific course
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development task under consideration, the information necessary to under-

take the task, the decisions made to complete the task, and the instruc-

tor's comments and evaluation of the completed task. The project director

set up an activity sheet for each instructor so he could monitor the over-

all progress of the course redesign process. This monitoring was especially

important to the project Liven the physical distance of faculty members

from the project director. Several of the forms created by the project

director are shown in Figures 26-29.

The project director also had designed a comprehensive course

evaluation plan which we had an opportunity to see during our site visit.

A Likert-scale survey of student reactions to coarses and student

achievement on each learning package in a course is to be collected for

each course. Faculty members will be given these data to use to fine tune

their courses. Unfortunately since this is a two-year project, they will

not have CAUSE-funded release time to do it. The project will end before

then. The course evaluation had just started when we visited.

Summary,

This CAUSE project offers an interesting example of a well-planned

and organized project at a community college. That it was undertaken

despite the remoteness of CAUSE project faculty members from one another

is a credit to the motivation of the faculty, the project director, and

the administrators who supported the initiation and continuation of the

course redesign activities.
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INSTRUCTOR

TITLE OF READING:

NSF/CAUSE CODE:

PROCESS EVALUATION

PROPOSAL OBJECTIVE #4: To create or adapt instructional materials including pack-
ages or modules to be used in conjunction with and as a
supplement to the seminars or small group sessions in the
various subject areas

CRITERION: A learning package on print materials including a list of objectives,
a xerox copy of the reading or the original of the reading, an ex-
ercise or assessment component and. an answer key.

GENERAL COMMENTS:

OBJECTIVES:

COVER PAGE-

SUMMARY/OVERVIEW-

EXERCISE: a)Instructions

b)Questions

c)Other

CONTENT MATERIAL-
(READING)

GOOD FAIR QUESTIONABLE

a)length

b)level of difficulty

c)appropriateness.for course

d)interest value

Return PROCESS EVALUATION FORM with initials & comments

Return copy of materials with appropriate changes

Review material for errors (wording, spelling, etc). If errors, please
note & return; if none, keep for your files.

We need answer key for exercise

Quality of copy

You need to talk with

RETURNED FOR REVISION CERTIFICATION

COMPLETED Project Coordinator

Figure 26. A form used by the project director to gather information
from project faculty about instructional materials.
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572 Instructor Date of Evaluation

PROCESS EVALUATION

TOPIC OR TITLE:

NSF/CAUSE CODE:

PROPOSAL OBJECTIVE #45: To produce at least 15 lists of seminar/small group
session topics with discussion questions or
activities to be done

CRITERION: A set of seminar questions or a description of an activity(ies)
to be done during 75-minute period. Emphasis will be on
experiential activity rather than recall of subject matter of
tests or packages.

EXPERIENTIAL NATURE OF QUESTIONS OR ACTIVITY

[QUESTION
OR ACTIVITY

#

OK AS CONCEPT
OR TEXT BACK-
GROUND

_gUESTION

EXCELLENT CO*D FAIR QUESTIONABLE TOO ORIENTED
TO TEXTBOOK
MEMORY OR
KNOWLEDGE

.

Figure

created
to help

members
teams systematically

about
in a

28.

by the
individual

and course

in-class
redesigned

project

gather

A A form
director

42 faculty develop-

1-1

ment
information

0 activities course.

This seminar question or activity would be Netter used as out-of-class
or research activity or short paper or report.

__Questions/Activity might not be sufficient for 75-minute period.

In view of above,evaluation clease add more experientially-oriented
questions or activities and send back to Project Headquarters.

Return PROCESS EVALUATION FORM with initials & comments.

COMMENTS:
Initials

Review typed materials for errors (wording, spelling, etc.). If errors,
please note & return; if none, keep for your files.

SUGGESTED CHANGES:

COMPLETED:

PETJPNFO FOR REVISION:

CF1TIFICATION:
7PnJECT COORDINATOR



IRSTRUCTOR

ACTIVITY:

PROCESS EVALUATION

573

Date of Evaluation

NSF/CAUSE CODE:

PROPOSAL OBJECTIVE Ii 4f: To create at least 20 short descriptions
of papers and/or short research projects or
independent study projects to be written or re-
ported on by students. Emphasis should be on
out of class activity.

CRITERION: One or more descriptions of a paragraph or more of an out-of-
class activity to be completed by students. These can be job-
related activities whenever possible, bu.: should be experiential
in nature in most cases.

EVALUATION COMMENTS:

Return Process Evaluation Form with intial and comments.

Any comments?
Initials

Review typed materials for errors (wording spelling, etc.). If errors
please note and return, if none, keep for your files.

SUGGESTED CHANGES:

COMPLETED CERTIFICATION

RETURNED FOR REVISION .

Project Coordinator

Figure 29. A form created by the project director to provide
individual faculty members with specific directions
for completing one course development activity.,

/A a



Marigold College

General Background

575

Focus: Improvement of astronomy courses and
curriculum through the development of
an observation facility

Budget: From NSF: $30,900
From Institution: $15,455

Began: September, 1977

Duration: 12 months

Date of Visit: November 19-20, 1979

Visitors and
Report Authors: John D. Eggert and Robert E. Yager

A consortium consisting of twelve liberal arts colleges in the state

(including Marigold College) submitted a proposal to NSF entitled "Improve-

ment of Undergraduate Instruction in Astronomy by the Implementation of an

Observation Center". In addition to the funds provided by NSF, an insti-

tutional commitment was made by Marigold College, the consortium member

primarily responsible for planning the proposal and for providing the

observation site.

Marigold College is a Catholic liberal arts college which enrolls

approximately 1,500 full-time students each year. The college has

limited enrollment in order to foster a personal atmosphere and a special

community. It encourages its students to secure a broad and liberal

education in the natural sciences, the social sciences, the humanities and

modern languEles and to gain professional preparation in nursing,

education, or 3-2 engineering program in cooperation with a Major
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university.

At the time the proposal was prepared four members of the consortium

offered astronomy courses. The primary goal of the consortium is the

strengthening of operations of member colleges through combined programs,

particularly in the academic areas. Because of the cost of a program in

astronomy, its limited availability in the twelve member institutions, and

its existence as only an elective in natural scienCe, the cooperative

astronomy project was viewed as well-suited for CAUSE support via the con-

sortium. The specific objectives of the project, as outlined in their

proposal, included:

- provision for a permanent astronomical observation center
for consortium institutions;

- improvement of astronomy courses by preparation of new
curriculum units;

- provision for students to enroll in astronomy courses at
all twelve consortium institutions;

- procurement of needed scientific equipment and A-V materials
for astronomy courses; and

- encouragement of increased sharing of equipment, materials,
and facilities among consortium members.

Approximately two-thirds of the combined $46,000 budget was dedicated

to the construction of the observation facility and the acquisition of

related supplies and materials.

Information on the Site Visit

During the pre-conference discussions we agreed that we would meet

with staff, administrators, and students and tour the facilities

as a team. The size of the staff and the institution as well as the small

number of students involved seemed to preclude separate interviews and
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tours. Although the grant was aimed at affecting students and staff at

twelve institutions, the project actually existed at only one college.

Further, the project director was the primary person responsible for plan-

ning, establishing objectives, working on the project, teaching, ordering

equipment, developing A-V materials, and supervising the building of the

observation site, and so we spent a large amount of our time with him.

The initial focus of our visit was to determine the degree to which

each of the proposed objectives 'had been met, and to understand the impact of

a relatively small grant both on the college at which the project was located

and on the consortium to which the grant was awarded. To these ends, we

interviewed the following persons:

-The project director, instructor of chemistry and astronomy;

- The Dean of Marigold College;

-The Assistant to the President of Marigold College, responsible
for writing the proposal and conducting negotiations with the
staff of the consortium and of other consortium institutions;

-Three students (two science majors, one political science major)
who made use of the facility in an astronomy course taught by
the project director;

-The Chairman of the Physical Science Department at Marigold
College;

- The Executive Director of the consortium; and

- The project evaluator, an instructor of philosophy at another

consortium institution.

In addition, we inspected the observational facility; attended a class

in astronomy in a classroom and at the observation facility; and reviewed

course materials, the project evaluation report and other project docu-

mentation.
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Description of the Project

The activities of the project can be grouped into three categories:

those relating to the establishment of the observation facility, the

acquisition of equipment and the development of supporting instructional

materials; those relating to instructional activities at Marigold College

which made use of the facility; and those relating to activities involving

the cooperative use of the facility by consortium institutions.

The facility is located in the middle of an open field on land owned

by the college, about a mile (by road) from the main campus buildings.

The distance can also be walked in five or ten minutes by taking a short-

cut through the woods bordering the field. The site was chosen for its

proximity to the campus, access to electric service lines and distance

from interfering artificial lights.

The small building is almost a cubicle in shape, its gray concrete

block walls supporting a precast concrete roof. Extending from the double

steel doors, padlocked for security, is a concrete patio large enough to ac-

comodate a class-size group and surrounded by a chest-high gray block wall

-for wind protection. The building is simple and functional.

The interior is similarly functional in appearance. One wall has a

small space heater. The room is lit by a red light bulb to preserve night

vision. One side of the room is banked by cabinets containing photo-

graphic and other optical equipment. On a table is a radio used for time

signals, and a variety of clocks. Along the opposite wall are the tele-

scopes--a stout, six-inch in diameter Makutov type Vega telescope and a

ten-inch Celestron telescope. Both telescopes are equipped with

clock drives,.allowing a given star to be iracked without readjustments.
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Both are portable (the ten-inch is on wheels) allowing them to be

easily set up on the patio and stored again at the end of a session. A

variety of charts and reference manuals, many of which were purchased by

the grant, are also stored in the building.

A set of 2x2 slide sets and accompanying audio tape presentations have

been prepared as part of the CAUSE project. The slides provide various

views of the stars and planets, and the tapes are of the project director's

commentary and explanation of the slides. The project director was still

in the process of completing the slide-tape services at the time

of the visit, although he is already using part of it to augment his

class lectures/discussions.

We had the opportunity to observe one of the project director's

astronomy classes. Before class, the six students discussed their various

projects with each other and with the project director. One had a series

of photographs of the moon which he took through the ten-inch telescope;

another had photographs of a difficult-to-observe constellation. While

the students weren't generally aware of the source of the funding for the

facility, they were clearly appreciative of increased accessibility

to the equipment. None of the students apparently had any intention of

making a career of astronomy, although one expects to-teach astronomy as part

of high school science. -Their goals primarily seemed to be those of their

professor's; that-is, simply to become. more aware of their celestial environ-

ment. Some of the students intended to pursue astronomy as a hobby.

At the time of our visit, very few cooperative activities related to

the observation facility had occurred among consortium members. A dedi-

cation ceremony had been attended by representatives of member institutions,
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but the facility had never actually been used by member institutions, The

evaluation conducted by a faculty member of another consortium college

was the only other involvement in the project by consortium members:

Faculty from other institutions were reportedly unwilling to jointly

develop materials; no exchange students from other member institutions

have participated in the astronomy courses; and none have used the facility

for instructional purposes. Based on conversations with the project

director, the project evaluator and the consortium chief administrator,

it appears that the other member institutions are not so much "uncoopera-

tive" as they are "disinterested". Most of them are located 20 to 80 miles

from Marigold College, and this poses an inconvenience to both faculty and

students (particularly since the astronomy course is an elective, not gener-

ally perceived as important in a specific sequence or preparatory program

within the member institutions). Those two institutions that have their own

equipment undoubtedly,find it more convenient to undertake field observa-

tions closer to home. Finally, faculty at Small .colleges tend to be quite

busy with their own teaching schedules and probably find working with

other institutions an additional and unnecessary constraint.

Issues

Institutional needs. The astronomy program at Marigold College

appears to have been in need of improvement. To the extent that the

college served as a primary resource to the, consortium in the area of

astronoMy.(it was one of three of the member institutions. with a formal

astronomy curriculum), the consortium astronomy program can also be said

to have been deficient. While Marigold College poss,,ssed the finest.set
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of telescopic equipment in the consortium, there was no adequate facility

in which the equipment could be used. Field observations had to be carried

out by loading the telescopes into an automobile and setting them up in a

vacant field. This naturally was toc cumbersome to support a formal

astronomy curriculum, and also posed a hazard to the equipment. Few would

argue that astronomy courses that involve the observation of the heavens,

incorporate student projects, and include the use of scientific instruments

are not superior to textbook/discussion courses. Hence it seems fair to

say that the project was important in terms of the science education needs

of the students.

The project director had apparently made earlier efforts to procure

funds internally for the purpose of constructing a facility to house the

equipment, but was unsuccessful due to the fiscal constraints under which

small colleges in general and the consortium institutions in particular are

operating.

The other two consortium institutions offering astronomy courses have

some telescopic equipment equal to Marigold's in quality although their

facilities are not of as high quality. The proposal argued that the

proposed facility would fill a need of the consortium institutions. It

mentioned the intention to develop curriculum materials with the other

member institutions and to generally share the new resource through the

cooperative offering of courses and the creation of other joint ventures

with other consortium faculty.

The need for the facility at Marigold College is apparent, but it

is not clear that a need actually existed for the consortium as a whole.

Although the project director and Marigold College administration took a
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number of steps to encourage such cooperation (e.g., representatives of

all institutions were invited to attend dedication ceremonies presidents

and academic deans of member institutions were formally notified of the

opportunity and informal contacts were made by the project director), no

member institutions have taken advantage of the opportunity.

Efforts are continuing to be made to involve other institutions with

the new facility, but it does not appear likely that this will happen on

more than a limited basis. We left with the impression that the need at

Marigold is strong enough to justify the project, particularly since

most of the equipment was already available, but that it appears to be

a consortium need only in the sense that it is a need of a member insti-

tution.

Project implementation. The project objectives can be thought of in

three categories: those related to the development of the facility; those

related to the use of the facility by Marigold's faculty and students;

and those related to the use of the facility by other consortium members.

The facility has been built, materials and equipment have been pur-

chased as planned, and the observatory has been used by Marigold faculty

and students on a regular basis. Although the project had somewhat of a

late start because of last-minute changes in the exact location of the

site, this aspect of the project has occurred successfully. The facility

has been integrated into the astronomy course at Marigold, and some

supporting materials are being developed by the project director (although

they were not finished at the completion of the grant).

The third category of project objectives relating to cooperation

among the member consortium institutions have not yet been successfully
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met. "Coordinated media units" to be developed by consortium faculty were

not developed, no exchange students from other member institutions

enrolled in the college's astronomy course, althounh the opportunity was

made available, and very little, if any, sharing of the-project

resources has occurred.

In general, it can be concluded that the project was implemented suc-

cessfully as planned, with the clear exception of virtually all those objec-

tives related to the involvement of other consortium member institutions and

the delay in the development of the slide-tape materials. It seems to be

the case that the project staff was open to the involvement of the other

institutions and communicated a willingness to cooperate through a number of

official and unofficial channels. However, based on a lack of response to

these initiatives, the interest and/or perceived usefulness of the facility

by the other institutions was non-existent. The delay in the creation of

the slide-tape materials, supported by less than 5% of the total budget,

seems to have been a result of underestimating the time necessary to create

such materials and to a lack of coordination between the project staff and

the local A-V facilities.

Quality of instruction. As the previous discussion of specific

objectives suggests, the project has produced significant improvements in

the instructional resources available in astronomy at Marigold College.

Construction of the Observation Center has been completed, necessary

auxiliary equipment has been purchased and put in use, and the completed

facility has undergone testing for two full semesters. Student evaluations

of the facility indicate that it is operating effectively, requiring at

most, minor modifications of scheduling and staffing. The only significant

items yet to be completed in this area are the independent study carrels
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and some of the slide-tape sets.

Review of the objectives related to improvements in the astronomy

curriculum also suggest substantial progress. As indicated by question-

naires, students have responded very favorably to the observation oppor-

tunities made possible through the grant, as well as to the use of films

also supplied through grant monies. New student projects have been

developed and new student interest has been generated in the study of

astronomy. Fifteen of eighteen students responding indicated that they

would take another astronomy course if it was available and, of these,

fourteen indicated that they would prefer an "observational, photographic

course" of the type which would utilize the new facilities.

Evaluation. The approach to evaluation in this project was to hire

an outside observer from another member of the consortium. The-evaluator

designed a straightforward study around each of the objectives stated in

the original proposal. Faculty and students were interviewed, student

post-course questionnaires were administered, and field observations were

made to determine the extent to which each of the objectives was achieved,

the difficulties that were encountered (if any) in achieving them, and

reasons for any objectives that were not achieved. Based on a reading

of the evaluation report, and on an interview with the evaluator, it

appears that the result of the study was an objective and comprehensive

overview of the impact of the project.

The evaluator had virtually nothing to do with the proposal, the

program development or the operation. of the project. Yet he was nearby

and able to interact with the director, the consortium members, college

administration, the consortium officials and students. The evaluator
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took his task seriously and received the cooperation and support of the

project staff. The report was explicit about those instances when specific

objectives were not accomplished as originally proposed as well as those

instances in which the objectives were accomplished. While the evaluation it-

self was not very complex,Aiven the specificity and concrete.nature of the

project goals and the relatively narrow scope of the project, it was

exemplary in its utility. It provided outside observers a clear under-

standing of what occurred and why, in terms of the objectives the project

staff set out to achieve. In particular, the evaluation report served

the useful purpose of cross-validating the information the site team

acquired through its independent interviews.

Summary

The CAUSE project at Marigold College is an example of a small grant

targeted at a specific need, i.e., the need for a relatively simple

structure with a minimal amount of supporting materials and equipment to

house already acquired telescopic equipment so it might be conveniently

used. Although the facility was inexpensive to build, Marigold College is

small and financial resources for that purpose have not been available.

The grant was actually proposed by a consortium of small colleges of

which Marigold College was a member with the rationale that it would

increase the availability of instructional resources to the consortium.

While the facility is being regularly used by Marigold students and staff,

to date the facility has been used only minimally by other consortium

members. This appears to be due to a lack of interest and/or convenience

on the part of other consortium members, rather than to any actions taken

or not taken by Marigold project staff.
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General Background

Focus:

Budget:

Began:

Rock College

Preparation for the physical sciences
(Remedial instruction in mathematics)

From NSF: $13,050
From Institution: $ 7,215

June 1976

Duration: 36 months (plus 6 month extension)

Date of Visit: December 6-7, 1979

Visitors and
Report Authors: Richard M. Lent and Robert E. Yager

Rock College is located on a hill overlooking a river valley. The

campus includes a number of separate buildings: the main college

building and three smaller college buildings/houses, a primary school,

a now vacant high school, several dorms, and quarters for the religious

order that runs the school. The college itself is housed primarily in

one long, four-story building. This yellow brick building was built in

the late 1950's when Rock College obtained its charter as a four-year

college. Offices and classroom space in the building are heavily utilized

and crowded, but clean and well kept.

Rock College has an enrollment of 830 full-time day students.

The college also enrolls 150 part-time students, adults, and high school

students. Sixty-five percent of the college's population commutes from

the surrounding residential areas. The college offers degree programs

in nursing (the single largest program), liberal arts, education (Rock

College began as a normal school in 1930), and business (its newest

program).
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The CAUSE project was designed and directed by the Chairperson of

the Division of Natural Sciences and Mathematics. The

division includes three full-time chemistry faculty, a full-time

physics faculty member, three full-time mathematics faculty, four full-

time biology faculty and a numbei. of part-time faculty. Most of the

students affected by the CAUSE project were enrolled in science courses

as a required part of the nursing curriculum. The project director

explained that she had heard about CAUSE from a faculty member who had

served on the NSF panel which originally formed the CAUSE program.

While the college's Biology Department had originally intended to apply,

when that department was unable to assemble a proposal the present

project director (with some assistance from a physics faculty member)

drew up her own.

A three-year CAUSE grant was awarded to the college in June, 1976

for a project entitled "Preparation for the Physical Sciences". The

proposal grew from the faculty's recognition of the declining mathema-

tical skills of incoming students. The problem was particularly acute

in freshman chemistry and physics courses in which increasing amounts

of time were being devoted to instruction in the necessary mathematical

skills.

The decline in mathematical competencies was particularly notable

in three types of entering students. First, there were those students

identified as educationally disadvantaged and admitted to the college

as part of the Higher Education Opportunity Program (HEOP). A second

group of students consisted of older adult students who had been out
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of school for a number of'years and had enrolled in the college's

special weekend program for such students (The FRI-SAT program). The

third type of student was the entering undergraduate who had gone

through a "new math" curriculum in high'school and, apparently as a

result, was deficient in certain computational skills.

The CAUSE project was designed to support remedial instruction

in mathematics and the language of science as needed by these various

students in order to help them complete first-year courses in physics

and chemistry successfully. Funding would be specifically used to

further (1) the development of a testing system for identifying those

freshmen needing remediation in math before undertaking chemistry and

physics, (2) a five-week summer remediation program, (3) ongoing reme-

diation sessions by faculty and upper class students during the regular

school year, and (4) various evaluation and administration responsibili-

ties. These efforts were to be conducted over three years. A total

budget of $20,000 covered expenses for faculty time, instructional

materials which included a set of self-instructional workbooks entitled

Math Tutorials for Science and Technology marketed by Educulture, and

equipmenthand calculators.

Information on the Site Visit

The project had just ended at the time of the site visit; thus

it was possible to ask project faculty to review the total project and

reflect on student outcomes, institutional improvement, and plans for

continuing the instructional efforts. We were particularly interested

in developing some appreciation for the magnitude of impact and general
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cost-effectiveness of one of the smallest budgeted CAUSE projects (only

$13,050 from NSF over three years). Interviews were conducted to deter-

mine the nature of the project's remediation activities; faculty, tutor,

and student impressions of those activities; project evaluation efforts,

and any evidence of the.project's continuing impact upon the institution.

We also reviewed the materials used in all of the college's remediation

activities -- summer courses, pre-lecture or laboratory sessions, and

tutoring sessions. The people interviewed and their responsibilities

are listed below in the approxitate order in which we met them.

-CAUSE project director and Professor of Chemistry and
Chairperson of the Division of Natural Sciences and
Mathematics.

-Assistant Professor of Mathematics and instructor of
summer remedial math course.

-Director of FRI-SAT Program.

-Instructor in chemistry and offerer of special remediation
sessions during the semester.

Three upper class student tutors in chemistry.

-Assistant Professor of Nursing.

Assistant Professor of Chemistry and instructor of summer
remedial math course and special remediation sessions
during the semester.

Instructor in physics for the FRI-SAT Program.

Lecturer in education and director of the HEOP program.

-President of Rock College.

-Instructor and tutor in physics,

-Professor of Education and Academic Dean.

- Assistant Professor of Physics and co-planner (with the
Project Director) of the CAUSE proposal and the testing
program.
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- Director of the Skills Center.

- Eight students in the sciences who had participated in the
summer remediation course, tutoring with upperclass
students, or instructor-led special remediation sessions.

Description of the Project

At the time of the grant'award in June, 1976, work was already

underway on setting up the planned testing and remediation system. That

spring 114 students planning to enter introductory chemistry or, physics

courses were tested using the Cooperative Mathematics Test, Algebra I

(Educational Testing Service). Of this group, 33 students were identi-

fied as deficient and advised to better prepare themselves.

With the grant's arrival, some workbooks and the calculators

were purchased. A pilot version of the summer remediation program was

organized to run for three weeks in July 1976. Fifteen of the 33 stu-

dents judged deficient in the spring testing were invited to partici=,

pate. (Those-15 were'the students who lived close enough to the college

to commute since no college housing was available during the summer).

Students from the college's HEOP program were invited to participate as

well but none of these students chose to participate as HEOP already

had its own remediation program in operation.

A chemistry faculty member conducted the three-week course for

eight of 15 invited students. This course was subsequently judged as

successful given that six of the eight students passed their science

courses (the other two withdrew during the semester).

During the following years of the CAUSE grant, a variety of

testing and remediation activities were conducted. The project director
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and other faculty redesigned the math proficiency examination to make

it more suited to their purposes. A variety of approaches to the summer

program were tried (e.g., offering it as a series of night classes) in

the attempt to make it better suited to student constraints. A numher

of the project's original plans had to be modified due to the lack of

summer housing for students; the fact that many students worked in the

summer; the lack of participation by HEOP students; and most importantly, a

(change in the nOrsing curriculum which required students to take physics

and chemistry in the freshman rather than sophomore year. Table 50 lists

the various remediation activities conducted over the period of the

project. (The dates of these efforts extend beyond the end of the

three-year period because the final grant expiration date of November,

1979 allowed time to use some unexpended funds in the fall of 1979.)

In general, the levels of paWcipation, and the effectiveness of

the remediation efforts have improved over the three years. As the

design of the summer remediation program was changed, enrollment went

from 8 to 13 to 22 and, finally, to 35 students. Estimates in the

project's third interim report suggest that the various remediation

efforts enabled approximately 40' more students with identified math

deficiencies to successfully complete their science courses than would

otherwise have been the case. Given the resources she had to work

with, the project director was satisfied with the project's achievements.

Other views of the project. As the site visit team met with

various members of the college community, additional information was

gathered on the project and on the role of the project director, We were

particularly interested in learning more about the relationship of
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Table 51

Summary of Math Remediation'Activities
Undertaken During the CAUSE Grant

Date Description Participants

July 1976

Sept-Oct 1976

1976-1977
Academic Year

March 1977

June-July 1977

Summer 1977

1977-1978
Academic Year

May, June,
July 1978

Summer 1978

Fall 19 78

Three-week summer program conducted by
a chemistry faculty member

Series of remedial classes conducted by
upper class chemistry, major in conjunction
with chemistry course

Four upper class tutors available through-
out the year to provide individual help
in chemistry and physics courses

Hour-long remediation sessions accompanied
by special handouts developed by the project
director given to those students identified
as marginally deficient in certain areas

Five-week summer program conducted by a 5

chemistry faculty member

Weekly remediation sessions provided to 1

one student unable to attend daytime sessions

8

25

Not
recorded
(Approx.30)

13

Five upper class tutors available through-
out the year to provide indivicual help
in chemistry and physics courses

Series of ten 2-hour evening sessions con-
ducted to provide math remediation (a
revised version of the original 3- or 5-week
daytime summer program)

Upper class tutor available to students
retaking their chemistry course

One-hour math and chemistry remediation
sessions conducted by a chemistry instruc-
tor for those FRI-SAT students identified
as needing help (through proficiency exam)

612

Not
recorded
(Approx.30)

22

14

9

continued on next page
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Table 51 (contsd)

Date Description Participants

Fall 1978 One-hour math remediation sessions 30
conducted by the project director and
two chemistry faculty for freshman
nursing students in chemistry identified
as needing help (through proficiency exam)

1978-1979 Eight upper class tutors available Not
Academic Year throughout the year to provide recorded

individual help in chemistry and (Approx.60)
physics courses

Summer 1979

Fall 1979

Six three-hour evening sessions con-
ducted by a member of the mathematics
faculty (and two student'assistants)
to provide remedial 'oath instruction to
FRI-SAT students an: : 'thers

35

Upper class tutors available to students Not
needing help in chemistry and physics recorded

(Approx.40)
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CAUSE-supported remediation activities to the College's various programs

and the remediation activities offered by HEOP and the Title III-supported

Skills Center.

One of our interviews on the first day was with a member of the

mathematics faculty and instructor of the most recent summer remedial

math program. This faculty member described the project director as a

leader and innovator at Rock College who had spent many of her summers

working on the CAUSE project in spite of the fact that she was not

getting paid and technically had no college responsibilities during the

Summer. We also asked this mathematics professor what she thought about

the participation (or lack thereof) of the HEOP students in the CAUSE-

supported remediation efforts. She said that she felt that the HEOP

program seemed to provide adequate support to its students as HEOP had

the funds to support faculty and student tutors to work with their

students on a one-to-one basis. While she thought that this approach

might isolate those students, it also helped them deal with their

special problems.

Later in the visit, the site team had an opportunity to talk

with the director of the HEOP program. She explained that she had never

seen the CAUSE proposal and had been relatively unaware of its contents

in spite of the fact that the HEOP program had been specifically men-

tioned as a source of students who needed the services to be provided

by the project. The director explained that the HEOP students had a

unique set of problems and needs which meant that they required a dif-

ferent kind of attention than did the rest of the college's students.
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Specifically, she felt that only a few of the upper class tutors in

chemistry and physics had ever been able to work effectively with the

HEOP students.
1

The tutors did not realize the extent to which the HEOP

students needed to be reached out to and, instead, waited for students

to request help from them. She explained that small group remediation

sessions were also not effective as, "Our kids aren't aggressive enough

to get enough out of small-group situations."

At another point in the visit, we met with a group of three

upper class students who were serving as chemistry tutors. We also

had a chance to observe some of their tutoring activities. All three

seemed to know the topics they were tutoring quite well and to have a

certain amount of instructional presence. Some of their comments

suggested that they attached a certain importance and status to being

tutors. All of them seemed to work hard at being good tutors, maintained

'regular hours for tutoring and were concerned about their ability to

meet the needs of their students. Generally, they professed a certain

amount of personal allegiance to the CAUSE project director and most of

them had worked for her as tutors for several years. They clearly saw

themselves as tutors for chemistry and physics courses and did not

relate their efforts specifically to the math remediation programs.

We also met with several of the science faculty who had been

involved in one aspect of the project or another. Generally, these

faculty were not well informed about all the various remediation

1 The project director later commented that the tutors had always worked
with any HEOP students that showed up for tutoring sessions. Further-
more, the project as a whole had consistently followed the HEOP office's
"oft-stated desire ... to have the HEOP students treated just like any
other students'."
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activities that had been conducted; they were mainly familiar with

those aspects of the project in which they had participated. The CAUSE

project was not seen as a specific kind of effort involving a particular

group of faculty. There had been no formal communication about the

project within the department. Individual meetings with each faculty

member had been called by the project director to work out various

activities. All the faculty supported the remediation activities as

having had a beneficial impact upon the quality of their course offerings.

CAUSE project impact on instructional quality was also the subject

of a conversation with the college's full-time physics faculty member

(and co-planner of the CAUSE project). The physics professor said that

she and the CAUSE project director had initiated the testing program to

assess the mathematic skills of entering students. This testing had

been tried for a year before the CAUSE grant. They used a standardized

test, but decided that the standardized test was not responsive to

their needs and designed their own. She felt that the testing program

had really helped the students as it warned them what they would need

to pick up in order to succeed in the courses. She felt that, as a

result, they had'been able to upgrade science courses rather than keeping

them low enough to meet the entering level of the students. When asked

if her students were performing more successfully in physics as a result

of the tutoring, she said that there would be no way to determine this

since she used norm grading and, thus, always had the same distribution

of students across grades.

Overall, there was generally strong support for the claim that

the CAUSE project has had a number of important impacts upon the college.
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In our conwarsations with the director of the FRI-SAT program, the CAUSE

p oject director pointed out that the special remediation sessions

developed for these part-time, adult students would never have come about

without the impetus of the CAUSE project. Later, a chemistry faculty

member pointed out that the college, initially, had not been inclined

to put money behind remediation efforts (such as hiring tutors), but now

that CAUSE had supported these activities, the college seemed more

willing to continue them in the future.

A specific example of the CAUSE project's unintended impacts on

the college and the college's support for continuted remediation efforts

was evidenced by the development of the Study Skills Center. When the

college had been developing its Title III application, the CAUSE project

gave them the idea to request money to support tutoring - specifically

through the creation of a tutoring center. At the time of the site

team's visit, the responsibility for funding the tutoring effort had

been recently transferred from CAUSE to the new Skills Center which

would maintain and expand upon the original tutoring concept.

During our closing interview with the project director, the

CAUSE project was described as having supported a period of experimen-

tation with remediation techniques at the college. A wide variety of

techniques for identifying students needing help and then providing

that help had been tried. Now, however, the college was entering a

period in which the most cost-effective and efficient remediation

approaches would have to be identified in order to be maintained. A

number of signs of attempts to institutionalize key elements of the
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remediation efforts were noted; however, the future continuation of a

summer remediation program seemed doubtful.

In closing, we asked the project director what would have happened

had she asked for more money. Specifically, she was asked whether the

college would have "swallowed" a $100,000 to $200,000 grant. She said

that at that time it would have been
."too overwhelming and required too

big a commitment on the college's part." The project director then

observed, "I think the CAUSE grant was the first faculty-developed

grant in my 13 to 14 years at the College. Since then, other faculty

have come to me to ask about grants and the number of faculty writing

grants has grown." As we left, the ..project director gave us a copy of

her new CAUSE proposal explaining that, while she realized we did not

have anything to do with the CAUSE program per se, if we happened to

have a chance to put in a good word for the college.
.

Issues

Institutional nEAs. Conversations with faculty, administration,

tutors, and students in addition to the evidence of mathematics pro-

ficiency tests attest to the need for this remediation effort. It

seems clear, also, that the college could not have supported these

remediation efforts (particularly the summer program) without external

funding.

Project implementation. The objectives of the project remained

constant throughout the life of the project. They, were to (1) identify

incoming physics and chemistry students with mathematics deficiencies

1.8
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by means of a testing program; (2) offer a summer remediation course for

those needing it; (3) provide on-going remediation by faculty and upper

class tutors while instruction in chemistry and physics was offered; and

(4) evaluate the success of the remediation efforts.

In general, the project was able to address its objectives in a

satisfactory manner although not everything went as planned. Particular

difficulties were encountered with the summer remediation course (the

second objective). Those difficulties included the initial timing of

the CAUSE award (relative to plans for conducting a remediation program

in the first summer); the lack of participation by HEOP students; the

reorganization of the nursing curriculum; and the inevitable conflict

between the work responsibilities of FRI-SAT students and the require-

ments of a week-day program. As a result, the summer program was able

to serve fewer students than expected - only a fraction of the total

group who could have benefited from such services. A'number of efforts

were made to modify the design of the summer program to make it more

workable and those efforts have met with some success.

Efforts to address the project's first and third objectives pro-

ceeded more smoothly. The tests used for identifying the need for

remediation have reportedly worked well. Special instructional mater-

ials developed or purchased by the project director seem to have been

effective and well-received by students,. The two forms of delivering

remedial instruction during the semester (instructor-led special class

sessions and peer tutoring) appear to have functioned effectively and

seem likely to continue in future.
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The major difficulties in implementing these activities have

had to do with the limited time available for faculty to participate in

and administer the project due to heavy teaching loads. There also

appears to have been a less than optimum amount of communication and

coordination among the various remediation efforts now present at the

college: HEOP, CAUSE-supported, and the new Skills Center. (It should

be noted, however, that the project director has made a concerted effort

to address the needs of the HEOP students as consistent with the focus

of the CAUSE project.)

In spite of its small size, the project has had a number of

secondary and/or unintended impacts upun the college. According to the

faculty, the development of remediation efforts has led to curriculum

changes and an overall improvement in the quality of the college's

offerings in chemistry arm physics. From the comments of several

faculty it is also apparent that the CAUSE grant has served as a sort

of general catalyst for other efforts to obtain outside funding such

as the Title III grant. Finally, the college administration and faculty

are reportedly more aware of the academic preparation differences of

incoming students and the various means of overcoming those differences.

Quality of instruction. There is considerable evidence to

support the belief that instruction in the sciences has improved

as a result of mathematics remediation efforts. Faculty report that

their courses are of higher quality than they otherwise could have been.

More students are succeeding in the introductory physics course

(although the same percentage fail as before, since a normative grading

R 9A
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procedure is used). Innovative instructional techniques (use of hand

calculators, individualized modules, and upper class tutors) have been

introduced and accepted. In short, the project appears to have achieved

a range of improvements consistent with its level of funding.

It appears that several aspects of the project will be continued

in the future. The Skills Center has assumed responsibility for the

salaries of upper class tutors. The college administration has also

agreed to continue support for faculty-led remediation efforts accom-

panying regular science courses. The likelihood of continuation of the

summertime remediation program, however, is uncertain. This program is

the most difficult remediation effort to maintain and a new CAUSE pro-

posal has been prepared by the project director to support its continu-

ation. Discussions are underway regarding the feasibility of charging

students for the remedial instruction and the science and math faculty

are planning to standardize the mathematics proficiency test as part of

the college's admissions procedure.

Communications with the project director six months after this

site visit was completed showed these estimates of the nature of

continued CAUSE-initiated instructional improvements to be accurate.

The tutoring and testing programs were continuing. Self-study workbooks

were still being prescribed for those students identified as needing

help. The summer remedial program, however, was not conducted this

year. The college's new proposal to CAUSE was given a generally favor-

able review but not funded. Several proposal reviewers identified a

particular weakness of the new project as the extent of its support by

the college administration.
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Summary,

All in all the remedial efforts at Rock College have benefited

the college, the faculty, the upper class students serving as tutors, the

special FRI-SAT student group, the half of the incoming nursing students

who are deficient in basic mathematics, and other general students

needing mathematical remediation for science. There is considerable

evidence that faculty and student morale is improved because of

the remediation efforts and the CAUSE grant. There is also evidence

that the CAUSE grant has affected the college administration, the

nursing program, the conceptualization of the emerging Skills Center,

and the cohesiveness of the Division of Natural Sciences at Rock College.

The small grant has resulted in many improvements in the instructional

program which may be lasting ones. One can only wonder what would have

happened had the grant been larger,

6 92
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Sage City College

General Background

FoCus: Instructional uses of the computer in the
physical sciences and engineering

Budget: From NSF: $101,400
From Institution: 87.,727

Began: June, 1977

Duration: 24 months plus 6 month extension

Date of Visit: November 15-16, 1979

Visitors and
Report Authors: Richard M. Lent and Thomas Allen, Jr.

The college's pleasant campus sits on a hill overlooking the city.

Sage City is the county seat of Smith County which has a population of

200,000. It is located in one of the southwest's major food production

regions about 100 miles from a large population center. The region's

economy is based on agriculture and petroleum.

Sage City College was established in 1913 and currently enrolls

about 14,000 students (8500 FTE) in a wide variety of college transfer,

career, and general education programs. It is a r.ommunity college run by

the county and it takes pride in the fa6t that, for many ;years, it was

the local higher education institution. (This situation changed in 1970

when the state college system opened a branch at Sage City.)

The college has a wide variety of offerings in the sciences. Twenty-

five faculty handle an enrollment of 4000 students a year in the life and

physical sciences. The CAUSE project is located within the Physical

Science department which accounts for over half of all science enrollments.

A series of events in 1975-1976 set the stage for the present project.
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Up until this time, Sage City College had no real instructional computer

capability. The college's one computer was primarily devoted to adminis-

trative record-keeping. In 1976, Sage City College, under the auspices

of the local community college district, purchased a Digital Equipment

Corp. PDP 11/70 and setup its first computing center devoted strictly to

instructional use. That fall a group of faculty from the Life and Physical

Science Departments submitted a proposal to CAUSE for a project to support

faculty use of the computer in their courses. When this proposal was

turned down, a committee of faculty from the Physical Science Department

as well as the Coordinator of the new Instructional Computing Center (ICC)

redesigned the project changing its orientation from training to develop-

ment. The primary author of the new proposal was Dr. Nelson, a chemistry

professor, but all project participants contributed with ideas, reviews of

written material, and some sharing of the writing task. Dr. Russell was

named project director since he was departmental chairperson and better

known to NSF. This proposal was ultimately funded (as was another proposal

submitted to ISEP by the ICC Coordinator to fund additional terminals for

the computer).

The final proposal described the demand for this project in terms of

the general necessity of incorporating computer use within an undergraduate

science curriculum. This project was designed specifically to facilitate

the incorporation of the computer within certain physical science and

engineering courses by exposing faculty to available materials, and by

giving them the necessary release time and additional terminals with which

they could both program and adapt materials for use in their courses. The

proposal described project activities as occurring in three phases:
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Phase I involves the determination of the most effective
means by which computer use can be integrated into specific
courses in chemistry, engineering, geology, and physics. , .

During Phase II, faculty participants will both adapt and
develop computer materials for the specific needs of the
courses in their respective discipline areas. . . . Phase III
will consist of a summative evaluation which will include
further analysis of data and reports resulting from the
summative evaluation. (Project Summary)

Information on the Site Visit

As we prepared for our site visit to Sage City, we were aware that we

would be arriving during the last weeks of the project's existence. From

reading the proposal it was evident that the project involved a mixture

of faculty development and materials development activities along with

some equipment purchases.

The proposal generally seemed to provide a clear outline of the

project's intended activities. This was particularly true in the evaluation

area where, compared to other CAUSE proposals, the proposal described an

explicit role for formative and summative evaluation activities. The one

area that was not clear from the proposal was the project's expected out-

comes in the areas of faculty and materials development. In planning the

visit it thus was decided to conduct a kind of open-ended or goal-free

investigation of the project's impact on the college. Particular attention

would also be given to the project's own evaluation activities since it

was assumed that this project might be better than others in this respect.

When we arrived on campus, we proceeded as planned to Dr. Nelson's

office. Dr. Nelson, new Chair of the Physical Sciences, was working at a

CRT terminal by his desk. We introduced ourselves and were soon involved

in a detailed discussion of the project's history, philosophy and activities.

Dr. Russell, the project director, arrived about fifteen minutes later
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(but Dr. Nelson continued to be the major source of information on the

project). It was in the course of these discussions that the site visitors

first realized that Nelson, not Russell, was the primary force behind the

project.

A series of casually arranged interviews with other project members

followed. Project Director Russell was usually present during these

interviews. A formal meeting was scheduled with the college president.

Some serendipitous opportunities for interviews with two non-CAUSE faculty

in Psychology and Chemistry also arose. Overall, we interviewed the

following people:

-Dr. Richard Nelson, Chairperson of the Physical Science
Department, Professor of Chemistry, and Advisor for
Educational Strategies and Evaluation to the CAUSE
project;

-Dr. John Russell, Professor of Engineering and Geology,
CAUSE Project Director, and past Chairperson of
the. Physical Science Department;

-Professor Charles Deland, Coordinator of Instructional
Computing Center, member of the CAUSE project;

-A Professor of Chemistry and member of the CAUSE project;

-A Professor of Physics and Astronomy and member of the
CAUSE project;

-The President of the College;

-The Dean of Instruction;

-A Professor of Psychology involved in instructional computing,
but not a member of the CAUSE project; and

-An Associate Professor of Chemistry and Industrial Drawing who
was not a member of the CAUSE project.

Two efforts to publicize the CAUSE project within the college were

noted during the visit. A display case outside the Science and Engineering

Building contained pictures of the Instructional Computing Center and a
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description of related activities. We were also given a copy of the

college's research and development ,newsletter (Spring 1979) which contained

an article by Dr. Nelson reviewing the CAUSE project's accomplishments.

In the course of the two days, several attempts were made to observe

and interview students working at terminals at two campus locations (the

Science and Engineering Building and the Instructional Computing Center).

Terminals appeared to be in almost constant use. During the site visit,

however, no students were seen working on science materials developed

under the project. Instead, most of the students were working on a data

processing course. Use of the various Instructional materials developed

under this project was demonstrated by several project faculty, and the

ICC Coordinator.

Description of the Project

The CAUSE proposal was submitted in November of 1976. This was the

first year of operation of the college's new instructional computing

facility. During that year (prior to the arrival of the CAUSE grant) a

few faculty began working with the computer, but Dr. Nelson was the only

member of the science faculty to become actively involved in its use.

The ICC's Coordinator had a part-time (60%) responsibility for the

operation.

With the arrival of the CAUSE project, a number of things changed.

First, the Computing Center's facilities were augumented by several new

pieces of equipment including-four new CRT terminals (placed in or near

the CAUSE project faculty members' offices). Second, Deland's responsi-

bilities as Computing Center Coordinator were increased to those of a

full-time position. And third, the Physical Science faculty's use of

computer services increased as Nelson and the other project members began

ti
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their developmental activities.

Project activities. In spite of the 'act that a substantial portion

of the project's budget was devoted to equipment purchases and computer

center costs, the project's major emphasis (as described by both the

proposal and participating faculty) involved the development of faculty

computing skills and the integration of the computer as an instructional

tool in physical science courses. The project got off to a good start

with equipment purchases completed and a variety of faculty development

activities underway by the end of the first six months. As reported by

Dr. Nelson in his role as Project Formative Evaluator, the project's

activities up until January 16, 1978, included:

1. CAUSE group meetings were held on September 8, November 10,
and January 13. These meetings included discussions of pro-
ject objectives, reports of conferences, and the general
operation of the project.

2. The State Educational Computing Consortium meeting was
attended by Nelson and Deland.

3. The Northern State Community College Computing Consortium
meeting in Concord was attended by Nelson, Deland, and
another faculty member.

4. Meetings were held with consultants.

5. Informal reports of project activities were made to the
Computer Use Committee.

6. All proposed project equipment was received and is in
place and operating.

7. A workshop on computer tools and techniques was given for
project participants and other faculty by Deland and Nelson
on January 13.

8. One student was hired on a part-time basis to assist partici-
pants.

9. A Student Consultant Committee was formed in the Chemistry
area to review programs and give suggestions. So far, the
committee has reviewed a number of Nelson's programs.
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10. A student consMltant questionnaire was prepared by Nelson
and was used with the committee mentioned above.

Not everything went as smoothly as it may appear here, however. Project

Director Russell noted that they had some trouble actually obtaining the

necessary hardware'in time to meet the project's schedule. They also had

considerable difficulty finding good replacement faculty to handle the

CAUSE project faculty's teaching responsibilities.

Similar project activities continued over the next year. These

included CAUSE group meetings, attendance at various computer consortium

meetings and visits with consultants. But the most important aspect of

the project was occurring at the level of individual faculty working on

integrating the computer into their courses.

The four faculty members on the project were all provided with

release time for project activities over the two-year period; however,

most of them did not divide up their time that evenly. Nelson used all

of his first year's release time at the project's beginning by taking the

whole first semester off to work on the project. Project Director Russell

and the professor of chemistry each used all of their first year's release

time at once by devoting the whole second semester of the first year to

the project. The professor of physics and astronomy was the only faculty

member who divided his release time across several semesters. Some impli-

cations of these different divisions of release time were noted by

several faculty. The chemistry professor commented, in retrospect, that

he felt he had taken too much of his release time too early in the project.

Meanwhile, the physics/astronomy professor felt that the fact that he

never was able to devote a whole semester to the CAUSE project alone meant

that other responsibilities had always stolen time from his project
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activities. Whether or not any of the project faculty had release time

during a particular semester, they generally kept active in the project.

Nelson and the physics/astronomy faculty member, in particular, seem to

have incorporated computer activities as an integral part of their regular

responsibilities.

How a faculty member used his release time varied from person to

person. Project Director Russell took a computer science course and

devoted his efforts to identifying potential instructional uses and avail-

able software for his surveying, geology, and engineering courses. He

had found some use for the computer in his surveying course in assisting

students with some of the more complicated mathematical computations.

In his other instructional areas, however, Russell stated that he had not

been able to find a great deal of relevant computer applications and that,

"What materials exist are usually in upper division topics."

The chemistry professor worked on developing original materials to

accompany one set of his chemistry courses. He had found three uses for

the computer: to provide a means of drill and practice in certain topics,

to maintain student records, and to provide a kind of bulletin board

service for the students. Both the chemistry professor and Project

Director Russell viewed the computer more as a means of instructional

enrichment for their courses than as a means of replacinmr revising

current instructional activities. The chemistry professor taught himself

to program the computer (using a textbook) and found it to be a rather

frustrating experience. He would have liked to have had someone who could

have worked with him on computer programming for several weeks.

Nelson and the physics/astronomy professor were the faculty who got

most deeply involved in a range of instructional applications of the

6j0
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computer. Both had some previous experience working with computers and

both were enthusiastic about the instructional potential of the computer.

Nelson described a variety of applications of the computer he had

developed for use in his courses. First, he established a computer-

generated, interactive, testing system. This was combined with a student

course record system which keeps track of the points and general perfor-

mance of each student on the test. Second, he used the computer to provide

drill and practice activities for the students. Here, the main intent was

to get students to spend additional time going over various concepts learned

in class. These materials were intended to accompany rather than replace

regular lecture and lab activities. A third area of computer use was

with experimental "check" programs. These programs asked the students for

their data from lab experiments and reviewed those data for their reason-

ableness. It then could give either some limited corrective feedback or

actually provide the right answer. Nelson felt that the use of various

computer programs helped to save class time in terms of managing quizzes,

improving the accuracy of student experimental reports, and helping to

simplify some of the math problems that confronted students (but which

were not necessarily part of the chemistry learning objectives). Finally,

work on additional computer applications involving simulations and com-

puterized "experiments" was noted as well.

The professor of physics and astronomy, along with Nelson, had

learned to program the graphics terminal. While he had developed some

effective but fairly simple instructional programs for astronomy, he had

also begun designing more sophisticated programs (such as an interactive

program on electric fields and equipotential plotting). He saw instruc-

tional uses of the computer as a means of improving student motivation

601
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arguing that: "If you can motivate students sufficiently, they generally

have enough natural ability to learn the material."

Up to the time of the site visit, all project evaluation activities

had been handled by Nelson as the formative evaluator. He explained that:

"In terms of formative evaluation, I saw my role as simply keeping my eyep,

on things, informing people of progress." When the site visitors asked

about summative evaluation activities Nelson commented that, "We were-

really unclear about that--I assume [the external consultant] is 'supposed

to look at what we said we'd do versus what we actually did."

Outcomes. Since the project was in its last weeks at the time of the

site visit, it was possible to ask project participants for their awn 1-4 t.e.

assessment of the outcome;.

Computer Center Coordinator Deand explained that the combined impact

of the CAUSE and ISEP grants had really expanded the college's computer

capabilities. They had tripled the college's original stock of ten ter-

minals, added graphic terminals and a telephone (dial-up) capability.

Before CAUSE, Nelson had been the only member of the science faculty usir,

the Computer Center and now gevgn faculty in the physical sciences alone

were actively working on computer. programs. If he had the project to do

over again, however, Deland said that he would have stretched the project

out over a four-year period with the first year devoted just to teaching

faculty to use the equipment. Some difficulties in getting the faculty

to commit themselves to learn the necessary programming skills was noted.

The college's president stressed the point that, in his opinion, the

main benefit of the CUSE project was its impact on the area of faculty

development. "CAUSE permitted us to free up the faculty. The equipment

purchases were minor by comparison." He explained that he felt that CAUSE

.7!
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had resulted in a regeneration of the areas of science and business and

that faculty had spent much more. time working on the project than had

been budgeted or intended. The president noted that the project had

come at just the right time in the college's history. However, one major

unanticipated result of CAUSE had been that the college had already had

to add additional memory to its computer at a cost of $13,000.

Finally, Nelson commented on his view of the project. "As I started

this project, I tried to think of everything I wanted to do and made a

list. I went back to that list the other day and I found I could put a

check beside almost every item." When we asked Nelson whether the project's

objectives had changed over time, he said that they had. Specifically,

most of the objectives dealing with student outcomes of the project had

been dropped from immediate consideration as not directly relevant to the

main focus of this project. The faculty development aspect of the project

had assumed increased importance.

Nelson explained that he felt one of the major results of this project

was that it demonstrated to the faculty what the computer could do. Most

of the faculty had not been familiar with instructional uses of the computer

prior to the project. It was noted, however, that little had been done to

disseminate the results of the CAUSE project to other science faculty

beyond the five faculty who were members of the project team:

Finally, in response to a question asked about whether the project's

proposed budget had proven to be accurate and appropriate to project de-

mands, Nelson noted areas of both surplus and shortfall. As for surplus,

Nelson explained that the project had allocated an unnecessary amount of

money for equipment maintenance contracts. Recently, the money had been
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transferred to the permanent equipment account-- enabling the college to

purchase more terminals. By contrast,'the project had been underbudgeted

in the .1rea of faculty salaries. The project's budget had been based on

the estimated cost of replacement faculty and those replacement faculty

had been difficult to find and more expensive than anticipated. Nelson

estimated the extra expense borne by the college in this area to have

amounted to $5,000 or more.

Issues

Institutional needs. The need for Sage City College's CAUSE project

was justified in the proposal by general reference to the place of computers

in any post-secondary science education program. This general need was

further defined in terms of the specific goals of the college's science

education program (as established/verified by a survey of the college com-

munity). The relationship between the college's goals and this project

was summarized as follows:

The [Sage City] College goals of providing quality science
education, critical thinking skills (actually a part of
any good science course), and effective articulation with
four-year institutions will be directly promoted by the
use 0 computer systems in Physical Science courses. A
fourth goal, that of developing student skills in earning
a living, is promoted indirectly by making students' edu-
cation more complete and up-to-date. . . for those students
who may find their knowledge lf computer operations a
saleable skill in the marketplace. (Local Review Statement)

The general premise that computers have a fundamental role tr play

in post-secondary-science education is easily accepted and provides a

basic justification for this kind of project. Seim City College had

already demonstrated its commitment to this idea ly establishing an

instructional computing center. With the general need and its local

importance established in this manner, the issue of project relevance
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to local needs can be more specifically considered in terms of whether

the project's objectives were justified as a means of achieving the desired

status of computer applications within Sage City College's science program.

Two sets of objectives were established for the project. The first

dealt with the development of faculty capabilities in and development and

utilization of instructional applications of the computer. A second set

of objectives described intended student outcomes resulting from increased

computer usage. These student objectives, however, really represented a

secondary outcome of the project itself and, as the developmental phase

took longer than expected, they could not be given active consideration

within the project. The major focus of project activities as well as the

main justification for most of the project's hardware and personnel expen-

ditures had to du with the ficulty development aspect of the project.

Given the newness of the college's instructional computing facility

(six months old at the time of the proposal), it is quite reasonable to

expect that faculty would need some assistance and support if they were to

put the new computer capability to effective use within their courses.

In the proposal, three possible alternatives to the CAUSE project were

discussed. These included leaving the development of computer applications

to individual faculty as time and interest allowed, providing faculty

release time from the college's general budget, and using outside

consultants. Problems with the feasibility and effectiveness of each of

these alternatives were noted in support of the project's chosen approach.

These problems seem real and the CAUSE project appears to have been both

a realistic and justifiable approach to the situation. If CAUSE had not

funded this project, it seems unlikely that the college would have supported
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the effort on its own and the integration of the computer into Sage City's

science offerings would have proceeded at a much slower pace.

It therefore seems that this project was designed to address a high

priority institutional need. Some question could be raised, however, as

to whether the scope of project activities and impact matches the size of

the identified need.. Since the project's faculty development efforts only

involved a few of the science faculty with no means of disseminating project

impact beyond those few faculty, one wonders how the rest of the faculty

are expected to develop their own computer.skills and develop applications

for their courses. There is evidence, however, of increasing interest in

instructional applications of the computer among the college's faculty.

Project implementation. It would have to be concluded that this

project was conducted as planned. However, the plans for this project

were general enough that this kind of congruence could be expected. Aside

frcm equipment purchases, project activities mainly involved providing

faculty with the time to learn about and develop computer applications as

appropriate to their courses. Individual faculty had relatively complete

control over the nature of their activities and outcomes.

There could be some question as to whether faculty were given the

best mix of project resources to accomplish their tasks. First, questions

as to the timing of project efforts were raised. One faculty member took

a little time off each semester which he found to be dysfunctional since

in any one semester project responsibilities were competing with too many

other responsibilities. Other faculty took all of their first year's time

off in one semester, which was inappropriate for some of them because it

did not allow for the kind of lead time and down time that the project's

materials acquisition and development efforts required. (Nelson noted,



619

however, that he could tackle major projects with minimal distractions.)

Second, the lack of direct support to the individual faculty's programming'

efforts may have had an adverse impact on project outcomes. Specifically,

the nature of available programming support reportedly limited some

faculty to more simplistic computer applications than might otherwise have

been the case. At least one faculty member specifically expressed a wish

that a programmer had been available to work with him for several weeks.

(This is in spite of the fact that the ICC's coordinator and programmer

were available to provide assistance. Some attempt to make use of student

programming assistance was tried but not found to be too successful.)

Overall project leadership and management was provided by Dr. Nelson.

While Nelson was not the official project director, he was the primary

author of the proposal and the project's local authority on the use of the

computer as an instructional strategy. In his role as project formative

evaluator, Nelson prepared the interim progress reports and used these

reports as a management and communication tool within the project. These

formative evaluation reports documented specific accomplishments; noted

particluar problems encountered; and suggested ideas, strategies and

priorities for upcoming activities.

Dr. Nelson also appears to have fulfilled the role of change agent,

although "change" was not that big an issue in the project. Since in-

dividual faculty had a fair amount of autonomy over their project activ-

ities, each could determine the extent to which he would become involved

in computer applications. In general, faculty nave created computer

applications that represent additions to, rather than revisions or re-

placements of current instructional practice.
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Quality of instruction. As discussed earlier in this report,

the project had several direct and indirect impacts on the capabilities

of the computer center, increased the number of science faculty employing

computers within their courses, and increased the number and variety of

student encounters with computers. Two of the project's faculty members

developed a range of computer applications for their courses--applications

that could have a demonstrable impact on the instructional effectiveness

of those courses. The other two faculty involved with the project have

been able to develop more limited applications for their courses--applica-

tions which will at least familiarize students with computer use even if

they have little to do with instructional effectiveness per se.

Utilization of materials and equipment acquired through the project

generally seems to be proceeding as expected. There have been some tem-

porary setbacks due to changing teaching assignments which result in a

faculty member developing materials for one course and then teaching

another. Fortunately, this is not a frequent or permanent situation and

the project members seem to adopt each other's materials easily.

The impact of this project should continue in several ways. First,

project members are likely to maintain at least some applications of the

computer in their courses. The two faculty most involved in innovative

programming efforts will probably continue to expand the possible applica-

tions of the computer witn their courses. The impact of CAUSE-financed

equipment purchase will also continue. CAUSE money may have arrived at a

key point in the evolution of the Instructional Computing Center. CAUSE's

presence may have helped the Center to acquire the critical mass of both

physical and personnel resources to have a real impact on the instructional

633
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life of the campus. Specifically, some mention was made of the indirect

impact of CAUSE funds on the development of a computer science program for

the college: while not related to the CAUSE project, the boost given to

the Computing Center reportedly advanced the start of this program by

several years.
11

Additional long term effects of this project are possible due to. the

increased interest in obtaining outside funding that was generated by this

project. Dr. Nelson was active in a new proposal to CAUSE to fund add-

tional(faculty development activities in the area of instructional

computing.

Evaluation. The project made good use of formative evaluation

activities, but plans for summative evaluation had not been carried out

at the time of the site visit. (A fairly perfunctory report was later

received from the project's external summative evaluator.) As described

earlier under the discussion of implementation issues, Dr. Nelson's

conduct of formative evaluation efficiently accomplished the project's

internal management and communication tasks and the external reporting

requirements to NSF.

Summary

Sage City College's CAUSE project was a modestly sized project which

effectively achieved its primary goals. The project operated efficiently

and resulted in a number of improvements in the physical science faculty's

,instructional activities through a variety of computer applications. The

college now has a well-established Instructional Computing Center. The

only question that could be raised about this project is whether the

addition of a third year and a few more dollars would have significantly

advanced the overall impact and cost-effectiveness of this effort.
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Focus:

Budget:

Began:

Duration:

Date of Visit:

Visitors and
Report Authors: John D. Eggert and Robert E. Yager

Sands College, founded in 1966, is a four-year liberal arts and

business administration institution. The average age of its 2200 full and

part-time students, 90% of whom live within 30 miles of the college, is

approximately 30. Sixty percent of the courses for a given term are

taught by a full-time staff of 30 persons, the remainder by part-time

persons. Over a quarter of the 78 faculty members have doctorates. The

tuition at Sands College, a private school, is low ($33/semester hour of

credit); the tuition is quite competitive with state schools and is two

to three times less than other private schools in the area.

The campus is located within the city of Sands where the first

building was converted from its original industrial use when classes began

in 1966. Other buildings were added including a student union, a library-

gymnasium complex and, very recently, a science center (the major focus

for the CAUSE grant). A new health science complex and a new humanities

center are all in advance planning stages.

Sands grants Bachelor of Arts and Bachelor of Fine Arts degrees with

eleven majors in business administration and the liberal arts. The
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Sands College

The creation of a laboratory center to support
the expansion of a science curriculum

From NSF: $100,000
From Institution: 60,500

June 21, 1977

24'months

January 10-11, 1980
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Division of Science and Mathematics offers majors in mathematics and in

physical education. As more interest develops and the need is established, one

or more additional science majors might be developed. However,.science, as

it currently exists, primarily serves as a part of the general education

core curriculum and provides needed supplementary courses for-other

majors.

Sand's CAUSE proposal was written as a means of realizing part of a

five year development plan that included renovating a commercial building

(an old lumber yard office) into a science center. The property (land

totaling 1.5 acres) was adjacent to the campus and included a 4,000 square-

foot building and a large building that had been used for lumber storage.

The major objectives of the "Sands College Science Development

Project" included:

-renovation of a commercial building into a science center
consisting of two laboratories (one for chemistry and
biology and one for physics and experimental psychology),
three faculty offices, an animal room, and associated
preparation and storage areas;

- procurement of new equipment for chemistry and physics
instruction (neither course had been part of the science
offerings prior to this time);

- development of new science courses (choosing texts,
developing syllabi, employing needed instructors) for
Sands students; and

-evaluation of the renovation, procurement of equipment,
and the course development efforts by students, faculty
administration and outside consultants.

Information on the Site Visit

With a relatively small college and number of staff included, we

decided to .onduct the visit as a team effort. We contacted and interviewed

all involved administrators, faculty members, and support staff as well as

641
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representative students and members of the community. Speci:ically, we

interviewed the following individuals:

- The Project Director, Chairman of the Mathematics Department;

- The Academic Dean of the College;

- Three full time faculty who used the laboratory facilities to teach
biology, chemistry and psychology;

- A part-time faculty member who used the facility to teach physics; and

- Approximately 24 students who used the new laboratory facilities.

We also reviewed the new equipment, the renovated facilities, and

curriculum/course materials developed. The primary focus of the visit was

to assess the need, implementation and outcomes related to the principal

objective of the project, as stated in its proposal ". . . to create a

laboratory center to make fundamental improvements in its delivery of

undergraduate science education."

Description of the Project

The primary emphasis of the CAUSE project at Sands was on the develop-

ment and equipping of a new laboratory facility where none previously

existed. The development of new science courses, accomplished by the

faculty chosen to use the new facilities, consisted primarily of selecting

texts and outlining syllabi. Project evaluation played a relatively minor

role in the project, involving the use of an external review team and the

collection of student feedback.

The new laboratory facilities have been developed almost from scratch,

as virtually no laboratory facilities were previously available. The

19x19-foot room that had been used as the biology "laboratory" in the main

building had no facilities for gas, water, or sewage systems. There was

G2
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also a severe shortage of space and cabinets to house the limited equip-

ment they did own, and there was a need for a variety ofbasic laboratory

equipment. The previous office space was too small to hold student

conferences, the care and feeding of live animals was problematical and,

we were told, it was generally difficult to teach a lab science in the

then available facilities. In fact, chemistry lab courses had to be

taught at the local high school. One faculty member succinctly summarized

faculty perceptions of science in the pre-CAUSE era at Sands: "It was

terrible."

The present facilities are an improvement. The old lumber yard

building (it apparently had been the front-office, retail area of the

business) is now divided into two large, modern, well-equipped laboratories.

Each lab is approximately 30 feet wide by 40 feet long, and each has space

for approximately 32 students. Lining the walls are ceiling-high, glassed-

in storage cabinets filled with the previous equipment (much of which had

been unused for lack of easy access) and there is approximately $20,000

worth of new basic lab equipment supplied by the CAUSE funds. In addition

to the two laboratories, twee offices of adequate size (with soundproof

windows overlooking the labs) were built, as was a small animal room.

The facilities are presently in full use, supporting courses in chemistry,

physics, experimental psychology and biology. The courses are based

primarily on the texts selected for use in the course by the relevant

department chairman or other full time faculty. Course syllabi are

developed informally by individual faculty. Formal curriculum development

efforts are difficult to support given a heavy teaching load and a rela-

tively large proportion of part-time faculty. No funds to support any
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personnel were included in the project budget.

Issues

Institutional needs. The need for chemistry and physics offerings in

a four year liberal arts college is obvious. In addition, the need for

laboratory settings for instruction in biology, experimental psychology,

chemistry, and physics was established prior to the preparation of the

CAUSE proposal, by North Central Association (NCA) evaluators

and by the visitation team members when the room previously used

for bioloqy and: psychology was visited.

The need for the science center, the equipment and supplies,

chemistry/physics offerings was identified as the top priority of the

college in :ts five-year plan. The need was recognized by the administra-

tion, the board of directors, the faculty and the students. The 1.5 acre

site had been secured by the college; the commercial building on it had

been studied for conversion into a science center.

The new science center has become the newest building on a growing

campus. It has been fully integrated into the campus plan, the college

catalogue, and the day-to-day operation of Sands College. A critical

institutional need has been met with the help of the CAUSE grant. The

project has been completely "institutionalized."

Project implementation. The objectives which were stated in the

proposal were all met in the time frame specified. The attractive science

center with its two laboratories, office ipace,animal room,--and support/

storage areas is in full use. The added courses in chemistry

and physics are a part of the natural science offerings at Sands and the

staff additions that were necessary have been made.
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Successful implementation of the Sands College Science Development

Project can be seen by the physical features of the new center, an enthu-

siastic staff, motivated and excited students, demands fer more science

offerings, and near capacity use of its acilities and equipment. Change

has occurred; chemistry and physics are being offered; enrollment, especi-

ally in chemistry, are greater than anticipated; the laboratories, equipment,

and program are all operating well. The CAUSE grant enabled Sands College

to accomplish a major renovation of a commercial building into a science

center, procure needed equipment and supplies, significantly expand the

science curriculum, and add to the science staff. The CAUSE grant was not

as much a catalyst for change as a means for the needed change to occur.

Quality of instruction. The impact of the Science Development

Project upon Sands College has been great. It has become a source of

pride for the entire faculty, for the student body, and, apparently, much

of the community. Sands College has had unusual community support from its

inception in 1966. The new science center is a facility if the college

which is recognized and supported widely.

The offering of chemistry and physics for the first time on the Sands

campus is certainly an improvement. Particularly, the student demand for

even more courses in chemistry and biology (they have tripled in a year)

is evidence that students want more science and are most satisfied with

the quality of the courses they are experiencing. Faculty opinion, student

feedback, and reports from outside consultants all attest to the improve-

ment in science education at Sands College which has resulted from the

CAUSE grant.

The feelings among students concerning the new science center are
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extremely positive. The grant and the new center have stimulated thinking

about an eventual science major at Sands and the need for other courses in

science for the unique population of students served.

Significant improvements have been realized for the experimental

psychology program. The equipment, the animal room, and the laboratory

are all exemplary. This program appears to be functioning well and

represents a great improvement over the situation prior to the CAUSE grant

and the opening of the science center.

The science program at Sands vfl almost surely continue to expand.

There are obvious student needs; there is administrative and faculty

support. The new center was well planned and is functioning well as the

place "where science is" at Sands College. There is very little chance

that the activities of this CAUSE project will be discontinued.

While the science courses as conceived and the instructional procedures

followed are not particularly innovative, the introduction of standard

laboratory courses has itself been a great improvement as the limited

science program prior to 1977 did not involve laboratory instruction in

any real sense.

Evaluation. Informal evaluation is extremely important in a college

such as Sands. Meeting the real needs of students is a major concern.

The college is smc ' and the student population comes almost totally from

the immediate comn-i,.cy.

Students are asked to complete an evaluation form concerning the

teaching and the content of each course they complete. Similarly, faculty

members are asked to complete an "End of Course Evaluation" form. Division

chairs are also expected to collect evaluation information and to make

6
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regular recommendations regarding academic promotion and salaries of the

faculty working in their respective divisions.

All of this "regular" evaluation information has been used for the

science offerings. The information dealt with effectiveness of the

laboratories, the course material, the scientific apparatus, the instructors,

the teaching strategies. As might be expected from the preceding discus-

sion, these evaluations were all very positive providing evidence that the

objectives of the CAUSE grant had been met.

In addition to the standard faculty and student evaluation procedures,

four consultants from neighboring universities were to have visited classes

and the campus on four occasions prior to preparing formal reports. These

reports as well as faculty and student evaluation materials were to have

served as raw material for a two-day evaluation conference planned for

June 1979. The conference was to have included the four faculty members

listed in the proposal, the two new faculty members, the four outside

evaluators, and the academic dean. This two-day conference was to have

outlined needed changes in courses, in instructional materials, and in the

curriculum generally. Because of time and logistical constraints, the

evaluation conference was never held. Also, the evaluation reports by the

outside consultants seemed to be more peripheral to the project than sug-

gested in the proposal. Two of the reports seemed merely to verify that

the objectives of the propose had been met. It is unfortunate that the

evaluation plan in the proposal was not implemented more fully. It could

have been a significant experience for the staff

strategies for stimulating change and improvement.

617
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Summary

The CAUSE project at Sands College is ar example of a carefully

planned and implemented project. Major objectives were met that fulfilled

real needs. New equipment/supplies, new science courses and the

renovation of a building into a science center were all accomplished.

The institutionalization of these changes argues well for an improved

capacity for undergraduate science education at Sands.
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Sea University is a private liberal arts institution with an

enrollment of approximately 2600. It is unusually well endowed and is

currently exercising a policy of controlled growth including a building

and resource acquisition program, particularly in science-related areas.

An 8.5 million dollar chemistry building was completed in 1974, a bio-

logy, sociology and physics 3uilding has been recently renovated, and

the central computing facilities have been upgraded. Especially impor-

tant to the present CAUSE project is the College of Letters and Science's

new Learning Center, a three-story building costing over 2.6 million

dollars. The Learning Center contains classrooms and seminar rooms

designed for audiovisual presentations. Special attention has been

given to computer use including the installation of computer tie-lines,

space for time-sharing computers, and provision for classroom projection

of computer output. The Center for Instructional Computing (CIC)

6 '19
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developed through this CAUSE project is located in this new building

and represents Sea's first major step toward utilizing its instructional

computing capabilities.

Some instructors had developed instructional computing programs

prior to the establishment of a CIC but, according to the proposal,

these efforts were limited for the following reasons: 1) the lack of

personnel support for faculty unfamiliar with instructional uses of

computers; 2) the difficulty faculty experienced in taking time away

from their research to develop computer-based instruction; 3) the lack

of a centralized library of already available computer-based programs,

and 4) the lack of physical support facilities, particularly student

terminals and classroom display equipment.

The CAUSE project is designed to address these problems through

the establishment of a Center for Instructional Computing to provide phy-

sical facilities and personnel support for faculty wishing to develop and use

computer-based instructional materials. Specifically, the objectives

of the CIC are the following:

1. To provide service, support and encouragement to science
instructors and students developing and using computer-based
teaching materials;

2. To evaluate the effect of these new methods on the science
curriculum; and

3. To provide physical facilities needed for the new teaching
and learning activities.
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Information on the Site Visit

The site visit activities consisted primarily of a series of

interviews conducted with the project staff, participating faculty and

university administrators. We also reviewed documents relating to the

project, observed students using the computer-based programs developed

through the project, and actually worked through eight to ten of the

instructional modules.

We arrived at the project interested in learning more about a

number of specific areas. We were interested in understanding the

roles of the various individuals involved in what appeared to be a

faculty development as much as a facilities development project. We

wanted to know how faculty were motivated to participate, the extent to

which they were able to participate and the extent to which materials

were actually developed and used in the classroom. We also wanted to

determine the extent to which the project was integrated with the rest

of the institution, or if it was likely to be only a temporary develop-

ment project with no lasting effects. With these and other questions

in mind, we interviewed the following persons:

- The project to- director, Associate Professor of Sociology;

- The project co-director, Associate Professor of Physics;

- The project evaluator;

- The full-time project programmer;

- Six part-time student programmers;

-The project secretary/text editor;

- A faculty developer, Chairman of the Psychology Department;
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- A faculty deyeloper, Professor of Chemistry;

- A faculty developer, Professor of Economic Anthropology;

- A faculty developer, Professor of Biological Anthropology;

- The Dean of the College of Arts and Sciences; and

-The project steering committee (in a group discussion format).

Description of the Pro'ect

The Center for Instructional Computing (CIC) at Sea University is

directed by a Professor of Sociology and a Professor of Physics, each

of whom has had substantial experience in instructional computing in

the context of his own courses. The basic aim of the center is to

encourage students and faculty to use computer-based teaching materials.

These materials are developed by paid programming staff using ideas from

individual faculty members. In addition, the staff of the CIC hopes

to evaluate the effect of computer-assisted instruction on the science

curriculum and to provide the physical facilities needed- for these new

teaching and learning activities. One of the center's main learning

goals is to institute computer-assisted instruction which is more

imaginative than mere drill and dialogue, for example, computer

simulations.

The facilities of the CIC consist of a collection of time sharing

computer terminals clustered in one room of the new Learning Center

building with other terminals scattered throughout the campus. The

staff consists of two half-time directors, one full-time programmer,

a half-time secretary, and about ten student programmers.

The heart of the computer-based instructional support system is
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A.

the program caller, a computer program through which individual instruc-

tional programs may be accessed. Some 122 separate programs from 11

science disciplines are available. Most of these programs have been

developed at the university under the CAUSE grant. All new students

are given a one-hour orientation session on how to access these mater-

ials and are encouraged to use them freely.

Student programmers act as CIC representatives in the main

terminal cluster at all hours of operation. They help students with

procedural problems associated with accessing the programs and

work with students in academic areas in which they are knowledgeable.

The student programmers also work with individual faculty members in

the actual writing of computer programs. They are assisted in this

by the full-time programmer who was also responsible for writing the

program caller. In addition, the full-time programmer writes some

programs for faculty and provides a great deal of guidance in instruc-

tional design and heuristics for individual programs. The half-time

secretary types the narrative of all the programs, provides proof-

reading services, and reviews instructions for clarity in addition to

doing all other normal secretarial tasks. The two half-time directors

function largely as advertising agents for the CIC. They visit regu-

larly with faculty in the sciences to generate more interest in writing

programs and to provide technical and moral support to faculty who are

currently developing programs.

The procedure used to develop instructional materials is as

follows: a faculty member proposes an idea to the CIC steering committee
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which is made up of all department chairmen in the natural and social

sciences; then, the steering committee approves proposals and authorizes

release time to the individual submitting the proposal. The proposer

is also given access to a student programmer in the CIC. Then the

student programmer, the faculty member, and one of the CIC staff have

a brainstorming session to determine how the faculty member's idea can

be put into practice. The student programmer, following the instructions

of the faculty member, then creates a workable program. The full-time

programmer provides technical aid to the student programmer while the

project co-directors reassure faculty that what they are doing is

appropriate. Once the program is on line, the project evaluator

provides data on how many people are using programs. Information on

all programs on line is made available to all students, and all stu-

dents can access any program at any time.

Virtually all students now have an I.D, card to use the terminals

and all freshmen, sophomores, and juniors have gone through a one-hour

orientation session on how to log in and out. Every university student

is provided with 1,000 CPU seconds per month and can purchase additional

time for $15. Any programs they use as part of a course are charged to

that course and their 1,000 seconds is strictly for their own experimen-

tation.

Some departments have begun adding terminals of their own and

others are considering terminals. Sea University has a decided advan-

tage in having almost every building on campus hard-wired to the

computer center.
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One of the more innovative uses of equipment has been the ule of

Advent video projectors to project the terminal images on a large screen

in the auditorium. Two Advent projectors were bought by the dean out

of separate monies and the Math Department has also bought Advent

projectors with their own money.

The computer-based instructional modules developed by faculty

through the use of CIC resources vary considerably in terms of instruc-

tional sophistication and breadth of content. One relatively straight-

forward but very popular set of exercises was developed by the Chemistry

Department. Chemistry is the largest undergraduate program on campus

with nearly four hundred students, most of them pre-meds. These students

are very grade crnscious and are very interested in reviewing materials

to help them do better in chemistry. To facilitate this, one chemistry

professor put all of his old tests on the computer so that students

could work through the materials and then get an indication of how well

they did. He feels that this is far more effective on the computer

than it would be on paper because the students cannot just mechanically

memorize the answers; they must look at each problem and think about

whether the answer is correct or not. This program, GENCHEM, is the

most used program in the CIC. The professor likes it well enough that

he has had his lecture room hard-wired for a terminal so that he can

use the GENCIEM materials in his classroom during review sessions.

The chairman of the Psychology Department has developed a diag-

nostic program which he uses an an enrichment in his child psychology

course. He feels that he was a most unlikely candidate for anything

6 55
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dealing with computers becaus? of his ignorance and that he agreed to

get involved primarily to provide an example for his faculty. He is

now sold on computers and is even beginning to use the computer in his

research. His diagnostic program, for example, presents a child with

several symptoms. The child is underweight and is a poor eater. The

student is asked to provide questions that could be asked of the

child or the child's parents. The student is then given a score based

on correctness and appropriateness of the questions asked and on the

accuracy of the diagnosis.

A biological anthropologist originally became involved with the

CIC in implementing a program developed by another university. He then

moved on to develop his own projects because he felt that he could do

a better job himself. He has developed a review program called

"Bones" which is first used by students as a test and then as a study

aid in basic anatomy. After a series of lectures and readings on human

evolution students may go to the CIC and call up a program which, in

essence, describes an anthropological site and all of its artifacts.

Students attempt to name the various artifacts and early men wile may

have been associated with the site. The program requims that all

names be spelled correctly for the computer to accept the response.

The professor feels that as a result of these programs students fvel

better about their learning and the course and that he has been saved

from a large number of trivial student questions. He believes that the

CIC has made it easy for faculty by providing programming help. He

thinks the help has been exceptionally good in that once he gives
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the center staff an idea on paper they can turn it into an almost

finished product. In the future he would like to develop programs on

half-life to determine dates of objects, and he would like to design

a graphics program which would demonstrate some locomotive patterns

of various animals.

The center facilities are presently being used on a regular

basis. The terminal room, open an average of 62 hours per week (35

hours per week during the summer), is staffed by student pro;ramming

assistants during all open hours. Data collected by the project evalu-

ator indicates that there has been an average of seven students logged-

in at the terminal room during sampled half-hour intervals. (Intervals

sampled were all half-hour intervals during the fifth and tenth weeks

of each quarter). 719 of a total of 966 freshmen invited to attend

one-hour CIC orientation sessions actually attended these sessions.

Programs were accessed at the rate of approximately 1500 times per

month during the second half of the project's first year. This use

rate jumped to over 2500 times per month during the second year of the

project. At the time of the site visit 122 individual programs were

available for student use. A total of 22 faculty proposals had been

awarded support by the end of the second project year, 14 of which

were actually implemented. (Those not implemented were dropped for

various reasons including that relevant staff left and underestimates by

faculty of resources required to implement the proposal were made. Proposals

have been received from faculty of all but one of the university's 10

science departments. While university administration could not specify
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the level of university cotiimitmentto continuing the CIC, the high usage

of the center and the administration's commitment of resources to it seem

to suggest that it is likely to continue after the termination of the grant.

Issues

Institutional need. The needs addressed by this project can be seen at

a number of levels of generality. The need to improve the effectiveness of

undergraduate instruction is a continuing need at any university. Likewise,

the need to increase the level of computer literacy among students and

faculty is a fairly common one due to the rapid changes in computer

technology and application in recent years. The CAUSE project at Sea

University addresses these common needs by capitalizing on a number of

unique circumstances at the university. The recently upgraded computer

facilities and the availability of the new Letters and Sciences

Learning Center building were resources waiting to be used. The acti-

vities of the project directors in computer-based instruction served

as a field test of a variety of logistical aspects of the project and

provided a useful foundation for further development. In addition,

according to a number of faculty, Sea University places a greater stress

on quality of instruction than most other research-oriented institutions

and thus provides fertile ground for project activities.

Although the facilities and institutional climate prior to the

CAUSE project were conducive to meeting the need to improve instruction

and expand computer literacy, they were not sufficient. What was

lacking was a mechanism that would provide individual faculty with the
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motivation and technical support necessary to take advantage of the

university's resources. The project provided support to establish the

critical mass of facilities and professional and technical support

necessary to establish an opelrational system that would allow faculty

to become involved in moaule development when they would not otherwise

have the motivation and/or know-;low to proceed on their own. The

availability of personnel and facilities also made it relatively easy

matter to introduce in a hands-on mode approximately 75% of all new

students to the university's instructional computer Facilities. The

open acczIss to compJter-based instructional modules and computerized

games, combined with the possession of free computer time to each stu-

dent, undoubtedly leads to a greater familiarity with the use of

computers by Sea students.

Project implementation, This project is being implemented aggressively

by recuiting faculty, helping them develop ideas, and insuring ti.,cit those

ideas are put into effect. uccessful implementation in this program seems

to depend on several factors:

1. the highly motivated co-directors;

2. the ease with which faculty members can become involved and
get materials produced for the computer;

3. the clientele gl..Nranteed by involving all new freshmen;

4. the high level of support provided by central administration.

A commendable characteristic of this project is the efficiency

with which individual project personnel have been used. Faculty members

were able to develop computer-based instructional programs with a mini-

mum amount of effort because their time and talents were used only



644

where-they were needed most--in the development of the substantive

aspects of the modules. The project directors were used to help

faculty members to brainstorm ideas, to provide political and profes-

sional clout to the project, and to act as liaisons between t' p ct

and other areas of the university. The full-time programmer wu ie

to create the computer programs much more efficiently than either the

faculty or the project directors because of his experience in this

area. Likewise, his technical abilities allowed him to supervise the

student part-time programmers which also frT.ed up the project director::

for the more general administrative and planning tasks. (However, the

project directors did continue to develop their own programs).

Individual faculty were provided release time by the university

to participate in course development efforts. However, a number of

faculty indicated that this approach was not workable. In some

cases, faculty members felt that they could not afford to put a lot of

effort into instructional efforts, even when release time was provided,

since their research was so important to them irrsonelly and profession-

ally that it monopolized the largest part c cime and energy.

Other faculty, particularly those in small ,:partments reported that

even though individual faculty were released from specific responsibili-

ties (e.g., the teaching of a course) ;:o additional resourcEs were

added to the department to take care of those responsibilities. Thus,.

th "released" faculty mEmber would either have to continue to take

care of his or her original responsibilities in addition to the

instructional development tasks, or the obligations would have to be
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shifted to another faculty member within the department who already

had a full complement of responsibilities. One of the project directors

felt that rather than providing release time to project participants,

individuals should be given a fixed fee, in addition to their normal

salaries, for the successful completion of an instructional development

project. This, it was felt, would provide additional motivation to

participate in such efforts and would show recognition of the fact that

participating faculty actually perform such activities in addition to

their normal responsibilities whether they have been formally provided

with release time or not. While the project directors believe that

they have been 1.1ccessfulin persuading individual faculty members to

develop instruction, they also feel that more would be done if faculty

could be so motivated.

Another possible weakness in the project is its lack of personnel

vith experience in innovative instructional design. As a result, many

of the programs or the CIC system seem to be less powerful and less

interesting instructionally than they could possibly be.

17ertainly, it appears that the right project directors were

chosen (both seem well respected and strong in their respective

areas); careful planning has been done and is continuing to be done;

the administration seems quite efficient both in communications and

implementation; and the project is working well with strong institu-

tional support.

Quality of instruction. This project is having a great impact both

on faculty and students. The impact on faculty has come about because of the

assertive nature of the directors and the high competence of :he paid pro-
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grammer. The directors have done quite well at convincing faculty members to

provide ideas which the paid programmer could then implement. .Once

these programs are a reality and on the system, it is an easy enough

matter for the faculty member to recommend to classes that they use them.

Student use, reports of which are sent to the individual faculty member,

provides reinforcement for the faculty member to continue using that

program and to help develop others. It seems an almost painless effort

for the individual faculty member involved. The impact on students is

guaranteed. by having every freshman student go through a one-hour

orientation on how to access the program caller. This, in essence,

guarantees high student use, use which is enhanced by the variety of

games also available on the terminals. What is being developed is a

first step in computer literacy for the students--getting their hands

on the equipment and doing something which they understand.

There is no direct evidence that the quality of instruction

is being improved, but certainly the variety has been. Another indi-

cation of some evidence for instructional improvement is heightened

faculty interest. It would seem that if faculty are more excited

about what they are doing, they probably are communicating this to

students, and improving their instruction. The CIC also provides a

topic of conversation for faculty and students. Such activity can't

help but improve communication about instruction.

Evaluation.- Although a proposed objective of the project was "to

evaluate the'effect of [the new instructional approaches] on the science
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curriculum", little formal evaluation has been done on this project. The

collection of statistics on student usage provided useful data, but much

more could have been done. Project staff reported some resistance to a

formal evaluation cf their efforts, and the evaluator mentioned that

faculty did not actively seek out assistance in project evaluation. However,

it could be argued that just as it is important to make it easy for faculty

to become involved in instructional development activities, it is equally

important to smooth the way for their involvement in evaluation activities.

Undoubtedly some evaluation activities occurred in the context of the

project; e.g., during the deliberations of the steering committee and in

the informal discussions between project staff and faculty. However, with-

out the benefit of a more focused evaluation, of the instructional quality

of the new methods it will be possible only to claim that instruction is

different at Sea University, but not necessarily better.

Summary

The CAUSE project at Sea University is an example of the effective

use of existing resources for the improvement of instruction through a

well-planned and coordinated faculty development effort. The most important

characteristic of the project is the degree to"which personnel resources

are efficiently utilized so that instruction can be created with the least

possible effort on the part of individual faculty. The project has been

fairly successful in achieving its goal of increasing the instructional

use of computers at Sea University, but has not yet acheived its cbjective

of evaluating the quality of this instruction.
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General Background
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Budget:
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The development and evaluation of
alternative curriculum utilizing
individualized and computer-based
instruction, an intern program
and a science center

From NSF: $289,100
From Institution: $295,545

Began: July, 1976

Duration: 36 months

Date of Visit: November 8-9, 1979

Visitors and
Report Authors: John D. Eggert and James J. Gallagher

Springs University, founded as a normal school in the latter part

of the nineteenth century, has since progressed to a teachers' college,

a state college, and, finally, a state university with an enrollment of

approximately 11,000. It is one of several state universities and in-

cludes five undergraduate liberal arts and professional colleges and a

graduate school. Like many other universities in the United States, it

experienced a fairly rapid expansion of enrollment during the 1960's

and a relatively rapid decline during the early 1970's. The resulting

fiscal retrenchment, which included the strategy of dropping tenured

staff froth the faculty, led to extremely low faculty morale but also

created the impetus for the development and implementation of an exten-

sive and comprehensive annual planning process characterized by "(i) a

high degree of faculty, staff and student participation, (ii) integration

of goals and objectives and priority setting at all levels, and (iii)

base-reallocation of the budget to effect desired changes and program

6 e 4
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improvements."

The planning model, the development and implementation of which was

partially funded by external sources, occupied a great deal of faculty

and administration time in its early stages and resulted in the development

of explicit departmental, college and university goals and objectives.

These plans were evaluated at the departmental and college levels by

faculty committees (in terms of each plan's relationship to university

goals as well as to the overall program quality) the conclusions of which

were used to direct a policy of reallocating university resources to the

best programs and faculty.

One of the strategies used to operationalize this resource realloca-

tion was to viodularize the university calendar. In addition to allowing

more students increased flexibility in their programming, this allowed

faculty the opportunity to reschedule portions of their normal academic

load to summer sessions. Three- or four-week sessions during the normal

academic year were thus freed up to allow staff to participate in specific

faculty development activities funded by the university In response to

proposals competitively submitted by individual faculty members. (This

university program also provided the matching funds for the curriculum

development activities funded by the CAUSE grant.)

The four departments (Geology, Physics, Economics and Chemistry) that

figure centrally in the CAUSE grant were among the top six departments in

the College of Letters and Scierce, as ranked by the L&S faculty and

evaluation committee. As such, they were allocated additional resources

within a zero-based budget reallocation process. The objectives of the

CAUSE proposal were based on the explicit goals and objectives of these

'departments, a fact cited in the proposal as evidence of a strong rela-
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tionship between project objectives and locally defined institutional

needs.

In general, the CAUSE project goals focused on the development of

curricular alternatives, emphasizing the university's then current interest

in individualization; the establishment of a resource facility (the

Jackson Science Center) which included interactive computer terminals; and,

the continued developmene.of the university's planning model with which the

overall project was to be integrated. Specifically, the project goals and

objectives were as follows:

Goal I. Improve the quality of the institution's existing program of
individualized instruction in the science areas.

Objective I.A. Establish a relatively stable complement of
individualized coursework in introductory
science areas and develop mechanisms through
which this curriculum is routinely evaluated,
updated, and revised.

Objective I.B. Improve the physical facilities and instructional
support in Jackson Science Center to effectively
accommodate Springs' growing programs of self-
paced instruction in the sciences.

Goal II. Establish new instructional alternatives at the advanced under-
graduate level that take advantage of Springs' unique academic
calendar and enrich the undergraduate experience and improve
prospects for post-graduate career placement.

Objective II.A. Develop and establish an undergraduate coopera-
tive education-intern program model that is
adapted to Springs University and industry in
its service region.

Objective II.B. Establish self-paced alternatives in upper-
level major sequences that operate more cost-
effectively than traditional instructional
modes.

Objective II.C. Develop and evaluate new curricular elements and
teaching strategies that involve students and
science faculty in extended periods of problem-
focused study and/or research.
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Goal ILI. increase the volume and quality of academic interactive
evels of the undergraduate sciencecomputing at al

curriculum,

Objective Establish a new centralized, interactive
computer graphics facility in a centralized
location within Jackson Science Center,

Objective III.B. Develop and implement new interacting
computing applications suitable for class-
room use in the science areas.

Goal IV. Develop and evaluate a new, comprehensive program evaluation
and resource allocation model to support both qualitative and
quantitative improvements in the institution's undergraduate
science curricula.

Objective IV.A. Develop and evaluate a comprehensive academic
program evaluation model that will effectively
inform resource allocation decision-making
processes within the university community.

Objective IV.B. Implement and evaluate several resource-
reallocation strategies that promise to enable
academic program renewal within a "steady
state" budget environment.

Information on the Site Visit

The site visitors arrived at the project with the general intent of

focusing on its four major goals. More specifically, the visitors were

interested in obtaining insights related to the following questions:

(1) To what extent is the unusually explicitly defined
relationship between university goals and project
objectives an actual and meaningful relationship;
i.e., does the relationship exist in reality or only
on paper?

(2) How did the planning and evaluation model work, and
how did it relate to project implementation?

How did the instructional development and evaluation
process occur?

(4) To what extent were the proposed objectives modified
and/or completed?

Because of the compler,ty and comprehensiveness of the project and

(3)
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its objectives, the team elected to split up for most of the visit,

coming together for key interviews and debriefing sessions. The visitors

also had the opportunity to observe the Science Center in use, to work

through several short instructional programs on the interactive computer

terminals and to review selected instructional materials developed as part

of the grant. Approximately twenty-four 30-45 minute interviews were

conducted with approximately 25 persons including the fol wing:

- The project director, Professor of Physics;

- The Assistant Vice Chancellor for Academic Systems;

-The Dean of Letters and Science;

-Chairmen of 3 of the four departments involved (Geology faculty were
not available);

-raculty representatives involved in materials development from each
of the departments except Qeology;

- The Director of Testing who participated on some of the evaluation
activities;

- Graduate students, who assisted in some of the evaluation activities;

- The former grants director;

- Selected students.

Description of the Project

The Springs University CAUSE project consists of the following five

sets of activities:

1. The development of an interdisciplinary science center;

2. The development and implementation of courses and course materials
in the areas of geology, chemistry, physics and economics;

3. The development and implementation of an internship program in
the participating departments;

4. The development of computer-based exercises for use in upper
division courses and laboratories;
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5. The development of a general program evaluation and resources
allocation model used to relate science department needs and
objectives to university resources and goals.

This section of the report will describe these sets of activities.

Project organization. The.. project was directed by the Chairman of the

Department of Physics and Astronomy. Responsibility for the accomplishment

of individual project goals was allocated almost completely to four individual

project staff, termed "project associates." Project.associate positions

were filled by professors from the areas of biology, geology, and physics,

and by the Assistant Vice Chancellor for Academic Systems. (The biology

professor was selected for his previous experience with similar projects.)

Each of these project associates, in turn, allocated many of their respon-

sibilities to individual faculty members. Thus, the activities of the project,

and the responsibility for them, was substantially dispersed throughout the

involved departments. In order to clearly. present a very complex project,

the following description of the project is organized around the major

activities, rather than in terms of the responsibilities of the individual

project associates.

The science center. The interdisciplinary science center is a pleasant,

inviting area comprised of a large central room, a resource desk with

extensive storage space and three smaller rooms. One, a reading room, with

its collection of scientific journals appears to have the greatest density

of students. The other two rooms, one of which holds a small wet lab and

equipment for a self-paced biology course, are used to support specific

self-pat-id courses. Students also work at study carrels in the large room

using audiovisual equipment for individualized laboratory instruction.

Most of the project's computer equipment is also kept in this room. The

center is staffed by a full-time director and student assistants who check

9
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out and otherwise keep track of the reading materials, computer tape

cassettes and other equipment for self-paced courses and independent study

materials. The center is used as a central location for many of the

materials developed by individual faculty, particularly for those utilizing

computers.

Course materials. A report produced by the project lists over 125

individual instructional materials produced under the auspices of the Springs

University CAUSE project. The following are listed to provide an example

of the range of materials produced, most of which are to augment, rather

than replace, existing courses:

-A course manual end exams, with sound-on-slide programs for an
individualized course in general physics;

-A manual l'or an individualized field trip in geology;

-Two videotapes for an introductory astronomy course;

-A series of seven course guide manuals for special topics in upper
division courses in economics;

-A syllabus and accompanying materials for three new advanced
chemistry courses; and,

-Approximately 75 computer-based instructional modules in topics
taught by the four departments involved in the project.

These and other materials development efforts were funded under the

CAUSE project in coordination with the institution's faculty development

program in which faculty proposals for curriculum development efforts were

funded for additional units of 7 1/2% of their regular salary for each

month of additional instructional development.

The materials are developed by the individual faculty member with little

outside assistance. They are of varying quality in accordance with the

skills and inclinations of the individual faculty members. Some materials

are used quite regularly, others are kept on.hand to be used as needed; e.g.,

6 0
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when a student cannot participate in a regular course.

Internship programs. Springs University is located within 100 miles

of a number of major industrial centers, but has relatively little industry

within easy student access of the university. An intent of the project was

to provide upper level students with meaningful experiences in industrial

settings through intern programs in each of the departments represented in

the CAUSE grant. Although a large number of corporations were contacted,

relatively few showed much interest in the program. Although several

students were placed during the course of the project, the internship did

not achieve the success that was initially hoped for.

Project staff feel they have learned some lessons from the experience,

however. Originally the internship experience was to have been only eight

weeks long. They have since found that industry considers a three-month

commitment to be minimal. They also found that inustry felt obligated

to pay interns for their work sometimes because of union requirements.

This removed a hoped-for incentive for industrial support of the program,

obtaining low-cost help. Another insight gained from the experi-

ence was that while industry naturally wanted to receive only the highest

quality students, most undergraduate students with high grade-point averages

are looking forward to graduate school and have no interest in industrial

experience. Finally, many students, especially those with families, were

unwilling to relocate for a short period of time.

Although the internship program was not the success initially hoped

for, it will still be continued for the sake of those who do want to

participate as opportunities become available.

Computer - based activities. An important objective of the CAUSE grant

was "to increase the volume and quality of academic interactive computing
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at all levels of the undergraduate science curriculum." This was achieved

through the acquisition of a variety of hardware (installed in the Jackson

Science Center and, in the case of some portable equipment, in the offices

of participating faculty). Included in the hardware procurred under the

grant are three display terminals, a hard copy unit, a graphic tablet, and

a MINC 11 graphic computer. The new computer equipment has been integrated

into instruction in a number of ways. The development of individual

computer-based instructional modules has already been mentioned. The

availability of the equipment provided one faculty member with the

opportunity to use the 7 1/2% funds to learn a computer language and

computer programming so that he could develop the instructional

modules. Another faculty member, a prominent chemist, used the MINC 11 as

an interface between experimental laboratory equipment and the other computer

terminals. Based on data collected by project evaluators, the computer

equipment is being regularly used by both students and faculty and seems

to have been integrated into the ongoing activities of the departments

involved.

The resource allocation model and an evaluation system. The concept

of resource allocation within fixed budgets discussed in the introduction

to this report was to have been further developed as part of the activities

of the grant. Although the concept remained an important one throughout

this period of the university's history, and while it certainly played a

role in this project in providing its original impetus, no actual model

has been developed. Rather, according to project staff, the model has

been a model in a general way--not articulated or written down, but im-

portant as decisions about resource allocations have continued to be made

throughout the project.
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Related to the intended resource allocation model is the comprehensive

approach to evaluation which was to inform the allocation of resources.

Project evaluation has been carried out by a variety of Personnel and has

focused on a variety of project components. Fairly informal reviews of

printed materials were carried out by v faculty member with some experience

in the area, a variety of "head counts" were taken on student usage of

the science center and its equipment, brief descriptive reports were

written by project staff about various aspects of the project. While

there did not seem to be an overall coordinated approach to evaluation, a

substantial amount of information has been available to those who wanted

to know more about project implementation. There has been little evidence

that the information has been used to make project decisions, avid some

evidence to suggest that much of it was collected in response to NSF's

heavy emphasis on evaluation data in its original solicitation.

Summary. This project consisted of a large variety of individual

components. Because of this complexity, it was difficult for the site

visitors to "get a handle" on the complete project and to fully understand

the relationship between its various parts. However, it also appears that

many of the activities are in fact occuring completely independent of each

other and that there is, in fact, little relationship among many of them.

This is not in itself a criticism, as many of the individual activities

seem to be quite successful. If there is a unifying theme, it is the effort

to use the project as a means of capitalizing on the initiative of individual

faculty members to improve the quality of instruction at Springs University

by whatever means seems most appropriate to the individual. The following

section discusses this and other perspectives in more depth.
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Issues

Meeting institutional needs. This project was designed to meet

institutional needs in the following ways:

1) It supported activities directed toward upgrading and updating
the undergraduate curriculum at a time when the institution
had to reorganize andi retrench in order to survive.

2) It came at a time in the Institution's history at which
faculty morale was at a low ebb and provided incentives for
self-improvement.

3) It grew out of the long-term planning process which the
institution had initiated.

4) It was consonant with the developmental direction of the
university both at the time the proposal was written and now.

The support which the CAUSE project provided did not alter directions.

It did make things happen more quickly and more effectively than would have

occurred according to the regular plans. The support provided a focus and

a critical mass that would have been missing without it. The support

made the resource center possible. Without external money,

if the functional facility would have been organized.

The project is integrated into the university. It was

major project of a curricular nature which derived from the

planning process that had been instituted two years earlier.

ways it is a "test" of the planning model.

For the above reasons it can

institutional needs. However, it

some respects, a mismatch between

most important example of this is

it is uncertain

the first

comprehensive

Thus, in some

be said that the project met high priority

could also be said that there was, in

project and institutional goals. The

the project's emphasis on individualized

instruction. While the project was designed and proposed at a time when

self-paced individualized instruction was definitely a high-priority

institutional goal, this became much less of an institutional thrust with
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the arrival of a new administration near the beginning of the project.

Evidence of this change included the dissolution of a relatively new campus-

wide center for individualized instruction, the reported advising away from

self-paced programs by the university counseling staff and the minimal use

by students of self-paced alternatives. Although there is still some

emphasis on individualized instruction at the university, it does not

seem to be as strong a priority as it had been.

Project implementation. Many materials have been developed. More-

over, the products coincide well with the proposed objectives. This is

accurate especially for Goals 1-3 and the related objectives. Goal 4

is less easily assessed partly because it lacks clear definition.

In addition, the products have some promise of implementation since

the developers are the users and they prepared materials which they felt

were needed. However, curriculum planning occurred on two levels and not

on a third, critical, level. In developing the proposal, the curriculum

planning was at a high level of generality; i.e., that four departments

would develop a resource center, some instructional computing, several

self-instructional introductory courses, many modules and mini-courses for

Upper division majors, lnd an internship. In implementing the proposal, the

curriculum planning has become highly specific, e.a., that this computer program

is for processing these data in.this particular laboratory activity. The

missing level of generality is at the mid-level which connects the general

and the specific. Thus, if the products cohere, it is either serendipitous

or because a single professor developed a whole array of modules or mini-

courses which were build on a conceptual framework which was internalized,

and idiosyncratic, and probably not shared with others.
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Thus, the products fit an implicit (perhaps, non-existent) curricular

organization. This is quite typical of college curricula which usually

are comprised of clusters and sequences of courses which relate to one

another in rather general ways but where the content usually is not

organized in logical sound patterns for effective teaching. This appears

represent a golden opportunity that was not taken. Reasons for this

missed opportunity may include:

1) the project management was loose;

2) the determination of modules to be developed depended heavily
on individual faculty initiation;

3) no well-planned curricular organization exists at a level of
generality below the course;

4) project staff did not include instructional designers;

5) evaluation was not an integral part of the project;

6) no change agents were employed who were high level subject
specialists to help faculty rethink the structure and or-
ganization of their disciplines.

The process of 'flaying faculty compete for extra salaryiby writing

proposals and then going to their office, library, or home to write

curricular and instructional materials has many benefits including the

motivation of individual faculty to produce, and the increased quality of

proposals throulh competition. However, the process also tends to reward

isolationism which may be a problem at Springs. Some mechanisms should

have been provided to break people loose from that isolation. Consultants,

peer review, mid-level curricular planning and other actions could have

helped reduce this problem.

Another sub-issue surrounds the lack of student involvement. One

faculty member indicated that student morale was low. Student-faculty
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tnteractton seemed to be quite limited. No eytdence of student involvement

to program planning and development was available. For some courses,

curriculum and module development was not considered essential. The topic

is perceived to be more easily taught with a few classroom handouts and

class discussion. Both the lack of student involvement and the failure to

include some topics are predictable and observable at Springs. Although

these phenomena may be inevitable in all development projects, the lick of

mid -level planning of curricula has exacerbated this problem.

Quality of instruction. The quality of instructional materials could

have been improved if instructione designers had been available to assist

faculty. This was also discussed in the section on implementation

in the context of reducing isolation of Springs faculty. It would have

provided individuals with new perspectives on their own subject matter

that would have helped to (a) improve the effectiveness of individual

units and modules in meeting specific educational objectives, and (b)

given a greater coherence among course components.

Product utilization seems to be modest in many cases and erratic in

others. While the science center received fairly regular use, many of the

curricular materials have been unused or infrequently used. This may

reflect the change of emphasis on self-paced materials, a lack of adequate

planning for coordination and implementation of modules, the inadequate

development of certain components or some other factor. It could also be

argued that self-paced alternatives need not be heavily used to be judged

successful, but rather should be available for the occasional use of the

student with unusual personal requirements for the pursuit of an academic

career.

The project has brought several innovative practices to Springs. The

internship program, the graphics terminals, the Science Resource Center,
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and the use of computers such as MINC 11 in conjunction with laboratory

equipment as a data gatherer and processing device are all a direct result

of the project. Moreover, without the CAUSE project, some, perhaps many,

of the innovations would not be in place. Quite clearly, the MINC 11

and the resource center would not be present and these may represent the

most significant entities that result from CAUSE since they both are

critical to development of a high quality upper division program because

they will tend to reduce parochialism, allowing and encouraging students

to read more journals about research at other institutions and to do more

laboratory work that is characteristic of larger institutions.

Evaluation. Evaluation was given a heavy emphasis in this project.

The university-wide planning process, which provided a foundation for

this project, includes regular feedback loops. Objective IV.A. relates

to the development and evaluation of a program evaluation model which will

inform resource allocation decisions within the university's planning

model. Additional evaluation strategies are either expressed or implied

by most of the other objectives in the context of the development and/or

improvement of instruction.

A wide variety of evaluation activities were actually carried out

in the project. At least seven different persons conducted evaluations

related to the project's objectives, resulting in at least eight detailed

formal evaluation reports. In addition, curricular materials were

evaluated by project staff prior to final production. This level of

emphasis on self-study is unusual and commendable.

In this writer's opinion, however, the evaluation process had some

problems. In spite of all the evaluation-related activity, there seemed
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to be little impact of the evaluation data on the project, At times this

seems to have been due to the wrong questions being asked or the right

questions being asked too late or too superficially, An example of this

was the regular evaluation of developing curriculum materials, The 20-

minute cosmetic-oriented once-over given to the materials in next-to-final

draft form does not allow for early student input or for the input of most

of the other types of formative evaluation data that could lead to the im-

provement of draft materials. Another example was the attempt to apply

classical research design techniques. to the early evaluation of materials

usage. The person in charge of this activity was justifiably frustrated

in this regard, primarily because the structure of the project did not

matchthe assumptions necessary to conduct such studies (e.g., a comparison

of the previous approach to the new in terms of student outcomes). Either

classical research design strategies should have been abandoned from the

start, or the project should have been designed to support this sort of

controlled investigation.

There also seemed to be a problem with coordination and communication

of evaluation activities. With a few exceptions, only those persons

directly involved, with the conduct of the evaluation seemed to be aware

of or concerned with thr.1 use of evaluation data. Even then, there seemed

to be limited awareness of what others were doing regarding evaluation.

In spite of all the resources expended on evaluation, it was not on the

tips of tongues of those we interviewed. It was rarely, if ever, referred

to without specific prodding, Even with prodding, many project staff

were unable to describe how evaluation activities related to what they

were doing or decisions that would have to be made, While the project's
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associate director did pull the various evaluation studies together in a

cohesive and comprehensive final evaluation report, there seemed to be

little evidence that feedback to project participants occurred on a regular

basis or that the data were in any way used to improve the program as it

progressed.

In summary, it appears that the project could have profited substantially

from the development of a more explicit and commonly perceived rationale

for all evaluation activities, particularly with respect to the relationship

between data to be collected and specific decisions to be made by various

project staff. Most of the necessary ingredients for an extremely compre-

hensive and useful evaluation seemed to exist, but the project fell short

in coordinating these into an overall project evaluation system.
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General Background
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Focus: Individualization of course materials for
Chemistry, Biology and Mathematics

Budget: From NSF: $38,100
From Institution: $20,412

Began: June: 1977

Duration: 12 months -

Date of Visit: ' November 19-20, 1979

Visitors and
Report Authors: Richard Lent and Jacquelyn Beyer

Spruce College is a state-supported community college serving a

community college district in the southwestern United States. The region

served by the college consists of a high, arid plateau dotted with

small towns (none larger than 8,000 people) and three Indian Reserva-

tions. Founded in 1973, Spruce College provides the only post-secondary

education services in an area of 21,000 square miles and 1]0,000 people.

Spruce College stresses a t:ommitment to providing a wide range

of educational services to an ethnically, culturally and educationally

diverse population. It is also committed to providing these services

within a short driving distance of any student's home. This orientation

has guided the college's development within a decentralized campus

concept.- At the present time, Spruce College enrolls 4200 students

(1400 FTEs) in offerings at 33 separate facilities throughout the

region. Rather than having the students travel, the faculty members
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do the traveling and it is the norm for a faculty member to travel

60-100 miles in a day to offer courses at two different locations.

The college has four major centers in Homer, Winston, Painted Bluffs

and the Pine Mountain area which serves the towns of Wild Card, Brookside,

and Treeline. These centers are connected by a shuttlebus service and con-

stitute mini-campuses* with instructional facilities and support services housed

(typically) in a cluster of prefabricated buildings. Other centers are

smaller in resources and enrollments and may be based in temporary

rented facilities. In spite of its small size and unusual instructional

circumstances, the college operates efficiently, having the third lowest

cost-per-student among the state's higher education institutions.

Over 30 ull-time and 300 part-time faculty offer a full comple-

ment of college-preparatory, vocational/technical and self-improvement

courses. The demands placed upon the faculty's instructional activities

have led to the adoption of some innovative practices. Specifically,

while group instruction is still widely utilized, many courses are now

(as a direct or indirect result of CAUSE funding) offered in an indivi-

dualized instruction/mastery learning format. As used at Spruce, this

approach not only enables faculty to adapt the course to fit the varying

backgrounds of the students, but also lets them offer more than one

course at a time. Thus, during certain periods a Spruce College class-

room may resemble a modern version of the one-room schoolhouse with a

class comprised of students working on several different courses (in

the same subject area) with one instructor. In addition to individu-

alization, a few courses are available in more than one instructional
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medium which enables them to overcome some differences in student

learning styles and study skills.

From Spruce College's earliest days, the college's administra-
ft

tion has given considerable verbal support to the need for developing

innovative instructional means for delivering courses. Other agendas

were more pressing, however, and it was not until the time of the CAUSE

project (coinciding with some important personnel changes) that innova-

tive instructional practices began to receive some support and attention.

The CAUSE project director (who is also Chairperson of the Physical

Sciences and teaches chemistry and geology) came to Spruce in 1975 and

immediately confronted-the problems associated with a limited number

of students, dispersed classrooms and the need to provide more courses

than the available resources could support. At about this same time,

he learned of the new CAUSE program and submitted a proposal for a

project to help overcome these problems. That first proposal was

,rejected but, using the feedback received from NSF reviewers, the

project director and another faculty member revised and resubmitted

the proposal the following year. This time it was successful and the

college received $38,100 for a one-year project to accomplish the

following objectives:

a. To improve education in the physical sciences by providing
tutorial materials to improve critical thinking ability of
students.

b. To provide tutorial materials to help students acquire a
basic knowledge of the subject.

c. To enrich the content of the geology courses through use
of local geology and resource development, discussion and
field trips.
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d. To develop a reference collection of local flora and fauna
for use in forestry, range management, ecology, botany and
zoology courses in specific two-year programs that the
college is developing.

e. To develop new modules, and review and revise previously
iprepared modules that are used in lieu of an instructor in

centers where there are not enough students to offer a
conventional class. (Proposal pp. 4-5)

Information on the Site Visit

The site visit team flew into Winston in asmall twin-engine

plane on a Sunday night just before Thanksgiving. Both of us had been

to other CAUSE projects within California's higher education system and

the contrast between those institutions and Spruce College in terms of

resources, size, student demands and faculty expectations was great. On

the basis of the proposal and brief telephone conversations with the

project directorit had been difficult for us to develop any specific

agenda or focus for our visit. We were interested in seeing what a

relatively small, short-term project could accomplish. In addition,

we were curious as to the nature of the institution we were visiting

and wondered just how much of it we, would get to see.

On Monday morning, the project director met us for breakfast at

our motel. After discussing the project for an hour over coffee, we

drove out to Spruce College's Winston campus on the far side of town.

The buildings of the Winston center sit on the prairie like a

wagon train encamped for a break. The six or seven single story

structures are arranged in a circle with a grassy "quadrangle" in the

center. It was obviously a new facility and efforts to add some land-
_

scaping to the campus had just begun. Each building was actually a
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small prefabricated house, but the structure had undergone substantial

modification to meet the college's needs. Typically, a door in the

middle of the building led to classrooms at either end separated by a

central cluster of office and storage space and/or bathrooms. The

building that was the project director's Winston base had a standard

classroom at one end and a biology/chemistry laboratory at the other.

In between these two rooms was his office which was largely devoted to

the storage of instructional supplies for biology, chemistry and other

sciences.

Spruce College is actively working to spread its resources as

evenly as possible across its major centers and has established a policy

of dispersing itS faculty as well. Thus, while the project director is

based at Winston, other CAUSE project faculty are based at Homer and

Wild Card. In the course of a typical week, each faculty member's

instructional responsibilities bring him in contact with other project

faculty, but faculty communication definitely requires some planning.

For us to meet all members of the project in two-days' time, we would

have to travel to meet them. Therefore, after a brief look at the

Winston facilities, the project director obtained one of the college's

cars and set out with us for Homer and Wild Card.

WE reached the Homer center after a 45-minute drive. The

physical facilities t Homer are much like those at Winston, only here

the faculty had more control over the design of the science building

and had created a facility getter suited to the kina of independent

study/concurrent course offering approach to science education that is

now in use at the college.

6es
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The CAUSE project's biology faculty member met with us at Homer

and explained the logistical and instructional procedures used to offer

an independent study course in biology at more than one instructional

location under conditions in which the same instructional space has to

be used by chemistry and other science courses. At the time of his

hiring, the biologist said that interviewer had asked him, "Can you

teach biology out of .a shoe box?"

From Homer, the project director took us on another 40-50-minute

drive to Wild Card where we the project's mathematics faculty member.

The mathematician, in one sense, had been the project's most productive

member, having adapted commercial materials and written study guides

and tests for 14 different courses in six weeks of release time. He

impressed us with his knowledge of sources of existing instructional

materials by recognizing our potential familiarity with Syracuse Univer-

sity and asking about the individualized calculus course offered there.

After spending some time talking to several students, we rejoined

the project director for the 90-minute ride through an early snowstorm

back to Winston. As in the other parts of the day's travels, we

discussed various aspects of the project with the project director.

The discussion during this particular drive focused on the project

staff's experiences in using locally-prepared videotapes to substitute

for live lectures in chemistry.

The next morning, back at the Winston campus, we were able to

view some of the chemistry videotapes. We also interviewed a member

of the English faculty who had individualized his courses, an academic
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counselor to the students, a biology instructor who was not part of the

CAUSE project, and several students. We concluded our visit with an

exit interview with the project director at a local Mexican restaurant

near the Winston airstrip.

Description of the Project

The plans for this one-year project underwent revision almost

immediately on receipt of the grant. As outlined in the proposal, the

'initial plans were to begin the project in the late spring with each of

three project faculty reviewing the current status of their courses,

clarifying their objectives, setting priorities upon necessary instruc-

tional resources and searching for commercially available materials.

During July and August, the faculty would then have six weeks of release

time to design or collect their resources (field trips, experiments,

speciments, etc.), develop study guides and exams, and incorporate any

commercially prepared materials. The following academic year would

then be used to complete the development and implementation, and evalu-

ate the success of these new courses and materials.

The project's plans ultimately proved unworkable due to several

unforeseen events. First, the notification of the grant's award was

not received until June which was too late to begin the planned

activities for the summer and long after the faculty had stopped

hoping that they would actually receive the grant. Project plans were

then further complicated by the departure of two of the project's

original faculty. One of these positions was not filled until the

following spring. As a result of these events, most of the year was
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spent in reviewing available materials and making purchasing decisions.

Course development did not get underway until the project's closing

months in the summer of 1978.

Responding to one of our questions, the project director described

the project's activities over the year in some detail. Relatively little

occurred during the first summer except that the project director spent

about two weeks handling administrative details at the college and

writing to various commercial suppliers for information on their

materials. In the fall, he requested materials for review from the

commercial sources, ordered video equipment, went to the CAUSE project

directors' meeting (which he found quite helpful) and made his first

chemistry videotapes.

During the spring, the project director and new biology faculty

member were released from half of their regular duties to design and

install the new laboratory facility at Homer. (This activity was

supported by the college and not directly related to the CAUSE grant.)

The project director and the biologist were then joined by the new

mathematics faculty member in spending some time that spring reviewing

existing instructional materials for their courses and touring institu-

tions with exemplary individualized instruction programs. Specifically,

the project director spent a week touring six California collegeswhich were

using programmed instruction materials in biology, chemistry and math. The

biologist made a similar series of visits to colleges in Oklahoma and

Nebraska, and the mathematician toured programs in Texas. The institu-

tions they visited had been identified through a review of various

publications on ERIC (the National Institute of Education's Education
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Resources Information Center), inquiries made by the college's president,

and a series of telephone interviews. CAUSE funds covered about two-

thirds of the expense of this series of trips which, reportedly, were

quite helpful to the project faculty's deliberations. (This reconnais-

sance effort was in addition to the project's original set of planned

activities.)

Finally, during the summer of 1978, all three of the project's

faculty members devoted from six to eight weeks of full-time effort to

developing their courses. An audiovisual production specialist and

several other people assisted with the preparation of materials, speci-

men collections, etc. Under the CAUSE grant, the mathematician prepared

study guides and tests and modified the commercial materials as necessary

to individualize two math, three algebra and two calculus courses; the

biologist completed similar instructional development tasks and prepared

collections of local biotic specimens for five biology courses; and the

project director/chemist completed materials development activities

(including forty one-hour videotapes) and field trip plans for four

chemistry and geology courses. While the CAUSE project technically

ended that summer, project faculty have continued to revise and to add

to their course materials. In the project director's opinion, the

CAUSE project enabled the college to speed up the development of its

science program by three years or more.

Outcomes. We arrived at Spruce College a year and a half after

the CAUSE project ended. It was now possible to ask faculty to look

back upon the project, summarize their accomplishments and assess the

resulting strengths and weaknesses of their efforts. Each area of
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project activity (mathematics, biology and chemistry as well as the

project's overall management) was considered in turn with the faculty

member involved.

In biology, the faculty member emphasized that the CAUSE project

enabled him to do in one year what he would not otherwise have been able

to do in that time: create a totally individualized system of instruc-

tion in biology. This new system made it possible for him to conduct

several courses simultaneously at a given center. He had two complete

sets of instructional materials -- one in Homer and the other in Wild

Card. With these materials he was also able to offer courses alternately

in Painted Bluffs and Winston. To save money, these courses had been

largely based upon commercial materials from Purdue University, but the

CAUSE money had specifically enabled them to produce their own set of

professionally recorded audiotapes. (These tapes were modifications of

the original Purdue scripts which depended upon the existence of a

specific array of learning carrels not feasible at Spruce.)

The biologist explained that he felt that the individualized

materials had proved to have a number of advantages: they lessened the

course's reading demands (due to the audiotapes); they permitted more

flexible pacing; they removed the need for three to four hour-long

lectures once a week; they made it possible to spend class time in one-

to-one tutoring; and they enabled the instructor to use a kind of

mastery learning approach that improved student success rates. While

he noted that some students do not like the system, their attitudes

usually change over time and they are losing only 20% of their students

Gin



677

each semester. In short, he felt that their system of individualization

had helped the college to successfully overcome instructional problems

arising from the poor preparation of its students and the complications

of a multi-cultural population consisting of three tribes of native

Americans, Hispanic-Americans, blacks and whites.

The mathematics faculty member explained his view of the impact

of the CAUSE project in terms of increased course offerings: The

previous math instructor had restricted the course schedule to two or

three small groups with more limited course offerings. With these

materials [from the CAUSE project], we can offer the full catalog of

course offerings. We are not restricted."

The mathematician has continued to work on the individualization

and general refinement of the math courses. During the fall semester

of the site visit he was teaching 18 students in his evening section

and 14 in his day sections at Wild Card, and 16 in his White River

section. In all, these 48 students were enrolled in eleven different

courses. Within very broad limits, all mathematics courses now have

open entry and open exit possibilities: about 20% of the students begin

their course(s) as much as three to four weeks after the formal

beginning of the semester while another 20 % of the students finish

their courses before the regular semester ends. Testing and grading

is based on mastery learning principles and multiple versions of every

test are available so that students may make two or three attempts to

achieve the desired standard of performance.

The mathematics faculty member is a strong supporter Of indivi-

dualized instruction. He has found that once his students have experi-

691
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enced this form of instruction they generally would not prefer to return

to traditional lecture-based courses. Specifically, when he once tried

offering sections of one mathematics course (with separate lecture-

based and individualized sections), he could not get enough students

to enroll in the lecture-based section to make it vorth offering.

Looking at the project as a whole, the project director stressed

its contributions to increasing the accessibility and efficiency of

the college's programs. While an individualized approach to the deli-

very of instruction had always been talked about at the college, the

idea had not been realized until the arrival of the CAUSE project.

Individualized courses are now available in English, guided studies and

music in addition to the sciences. The project director specifically

noted his impression that recent increases in college enrollments have

been partly due to the availability of individualized courses. Indivi-

dualized courses are also helping to lower the unit costs of instruc-

tion (an important mandate from the state).

In terms of his own efforts to individualize the chemistry

courses, the project director's experience under the CAUSE project has

been less successful than that of the other faculty members. The

individualization of the chemistry courses was to be based upon

specially prepared videotapes of his lectures. CAUSE funds helped to

provide the equipment, materials and time necessary to prepare 40 one-

hour videotapes. Care was taken to utilize the properties of the

medium to best advantage including background music, titles, graphics,

etc. The resulting programs were instructionally adequate if not pro-

fessional in their appearance. Unfortunately, the project director has
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now found that about one in 10 of his students can successfully complete

a course using these tapes. He believes that the students are simply

not motivated or cannot maintain the necessary concentration to learn

from these tapes. At the present time most of the television equipment

sits unused, but the tapes are available for students who want to use

them or need to make up for missed lectures, etc. (During the previous

year one student had successfully completed chemistry using the tapes

in place of attending lectures.) Overall, the project director now

believes that while the individualized instruction system is realistic

and appropriate given the college's constraints, a more traditional

lecture-lab approach is still the best suited to chemistry courses.

From a project management point of view, the project director

noted a number of things he would do differently were he to attempt

this kind of project again. "We underestimated the size and cost of

this project. If I ever did it again, I would put in for a two-year

time period so that I could get the revision time needed and have at

least two summers for development work. I still think the original plan

was good and if we'd known in April or May that we were going to get

funded we could have done it as planned. I don't know whether this

would have changed the project's overall impact, but it would have

helped us to improve the quality of the materials." The project director

also noted that he probably would not apply for any more grants in the

future as he had too many difficulties in managing the project's

funding with the college's administrators. (However, other faculty

are applying for grants and the college presently has a two-year ISEP

grant.)
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Issues'

Institutional need. There can be little doubt that the indivi-

dualization of instruction was a high priority need at this institution

but the specific need for CAUSE support was relative, not absolute.

That is, everyone interviewed at the college as well as the president

in his annual report (1979) stressed the necessity for courses designed

around principles of individualized instruction as the means by which

the college could effectively and efficiently serve its clientele. This

point of view has been borne out by the college's experience over the

last several years with those courses that have been individualized. The

role of the CAUSE project in addressing this need, however, was a rela-

tive one in that the need applied to all academic programs and not just

the sciences; and furthermore, the college appears likely to have

eventually supported this activity on its own--CAUSE simply enabled it

to happen faster. Overall, however, considering the small size of

this project and its unanticipated role as a catalyst in getting

individualization efforts moving, the project would have to be judged

as very worthwhile and cost-effective.

Implementation. The major variables in this project's implemen-

tation had to do with timing. First, the original design of the project

was heavily dependent upon faculty being able to conduct a full set of

course development activities during the first summer. The experience

of other CAUSE projects suggests that this would have been unrealistic

even if the funding notification had been received several months

earlier: it simply takes a lot of planning, data gathering and organi-
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zational time to get a project rolling. In the present project it seems

likely that if it had followed its original timeline, the project would

have lost valuable materials and information-gathering opportunities

(such as the tours of other colleges' programs), and the quality and

efficiency of the faculty's development efforts might have been

diminished.

A second time-related variable in this project's implementation

was simply its duration: one year seems to be too short a time in

which to conduct a multi-faculty, multi-course development effort. A

project of one-year's duration has little room in which to adjust its

schedule to unexpected contingencies. In the present case, the project

lost two-thirds of its original faculty and it is thus remarkable that

the project was completed in anything close to its original schedule.

As it was, project faculty were unable to complete the evaluation and

revision activities they had originally planned. Again, the experience

of other college's development projects suggests that it is advisable

to space the planned activities of any development effort out over at

least a two year period.

Quality of instruction. While it is difficult to say

whether the quality of the courses themselves improved as a result of

this project, the number and accessibility of the college's course

offerings in biology, mathematics and, possibly, chemistry did

increase. Comments by faculty, college staff and students also

suggest that the instructional methods of these courses are better

suited to the nature of the student population. Particularly in the
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mathematics courses, it appears that the combination of individualized

instruction and mastery learning techniques is helping more students

to complete their courses with a greater degree of success.

Summary

Spruce College's project presented an opportunity for the science

faculty to implement an idea that the college had held for some time:

individualized instruction, With a small grant, and short time frame

three faculty in chemistry, mathematics and biology were able to rede-

sign existing materials and purchase new ones to individualize a

significant portion of the college's science and mathematics offerings.

Individualized instruction is an important innovation at Spruce not

only for pedagogical reasons, but also because it provides the only

feasible means of offering a full complement of courses at the college's

various instructional centers. Work on the individualization of

additional courses has continued since the expiration of the CAUSE

grant.
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Sycamore Community College

The development of, and retraining of
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Budget: From NSF: $28,540
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Began: September 1977
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Visitors and
Report Authors: Ramesh Gaonkar and John D. Eggert

Sycamore Community College is a two-year comprehensive community

college which offers associate degree programs in liberal arts, business,

engineering technologies, and allied health. The programs are designed

to meet community needs and serve approximately 18,000 (10,000 full-

time and 8,000 part-time) students.

The college endeavors to provide a broad range of post-high

school educational opportunities to students of widely varying intellec-

tual abilities, background and interests. Furthermore, the college

operates under an open admission policy which necessitates the

offering of preparatory courses for students who are inadequately pre-

pared to undertakb college studies.

The primary emphasis of the institutional mission is on teaching.

The faculty devote almost all of their time to teaching and to activi-

ties related to teaching. Faculty members are not expected to do
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research or to publish, although a few do undertake research activities

or publish papers on their own initiative,in addition to fulfilling

their full time teaching responsibilities. The curriculum decisions

relating to changes in curriculum, new course offerings or new programs

are primarily initiated, decided upon, and directed by faculty members.

Administrative involvement in curriculum activities is generally

limited to budgetary considerations and overall policy matters.

In recent years enrollments in computer-related majors have

increased substantially while enrollments in the mathematics major

have declined. This shift in enrollment has occurred for many reasons,

one of which may be the technological changes in the computer field.

In the past the demands of the computer field emphasized mathematical

skills with a secondary background in programming. Now the emphasis

has changed to computer systems and concepts with a secondary emphasis

on mathematics, science or business. In response to the changing needs

of the computer field, the departments of Mathematics, Statistics

and Computer Processing decided to upgrade course offerings in the

computer area. Since it was felt that an improved curriculum in

computer-related areas would create an even greater load on the already

overburdened computer processing faculty, and since mathematics enroll-

ments were on the decrease, it was decided to create a faculty develop-

ment program to retrain mathematics faculty to teach computer related

courses, particularily at the introductory levels. The specific objec-

tives of the project are as follows:

-To revise the computer related course offerings and curriculum;

-To retrain faculty members with backgrounds in mathematics to
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teach the basic computer course;

-To articulate the curriculum to meet the needs of local

industry and the prerequisites of bachelor's degree

requirements of four-year institutions.

Information on the Site Visit

The activities of the site visit consisted primarily of a

series of interviews with the project director and faculty and staff

involved in the project. We also reviewed materials used to support

the faculty courses, the final report, and other project docu-

mentation (e.g., the proposal to NSF, and a proposal to the College

Curriculum Committee).

The purpose of the interviews was to expand upon and clarify

the activities described in the original proposal and to determine
.

the impact the project has had on the curriculum and-the retrained

faculty members. We interviewed the following persons:

-The project director and Professor of Mathematics;

- The Mathematics Department Chairperson;

- The Dean of Instruction;

-The Academic Vice-President;

- The faculty trainer/course developer and instructor of
mathematics;

-A faculty course developer and Professor of Mathematics and
Computer Science; and

- Five representative faculty trainees from the Mathematics
Department.

6 ,(±9
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Description of the Project

The project consists of three major sets of activities: curricu-

lum revision, faculty retraining and liaison with industry and colleges.

The total mathematics, computers and statistics curriculum was

analyzed, revised and then implemented. As a result, courses having

duplication of content were either eliminated, merged or revised. Two

new degree programs leading to an associate degree in information pro-

cessing and an associate degree in statistics were developed. One new

mathematics course is presently being offered.

The curriculum revision activities actually began several years

before the grant award with informal discussions within the respective

departments becoming formalized through the college's official cur-

riculum revision and approval process. This process included the

normal series of official and unofficial negotiating sessions among

representatives of the departments involved, but also included the

active solicitation and analysis or input from local high schools,

colleges and industries. The formal outcome of these curriculum devel-

opment activities was a comprehensively documented 130-page curriculum

revision proposal submitted to the university's curriculum committee.

In an unprecedented move, the committee unanimously approved the

entire proposal, citing it as the most comprehensive and highest

quality curriculum revision proposal it had ever encountered.

A faculty retraining course was offered to mathematics faculty

in the fall semester and again in the spring semester. The'retraining

course, taught by a faculty member with a background in computers, was

709
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primarily concerned with the basic concepts of the computer. Its

purpose was to train mathematics faculty to teach the basic computer

course, the content of which is more or less similar to the college's

previously existing basic course in computer fundamentals. In addition,

outside guest lecturers were invited to discuss computer-related

topics.

Eighteen faculty members attended these retraining sessions

and, in the following year, six faculty members out of these 18

trainees accepted the assignment to teach the basic Introduction to

Computing course. The participants gave overall high ratings to the

content and the instructor. However, fewer than half of the partici-

pants stated they felt adequately prepared to undertake the teaching

assignment after their one-semester introduction to the field. (The

project director pointed out that this uneasiness could be considered

normal, given that the faculty were embarking upon an entirely new

teaching experience.)

As a preparatory step towards the curriculum revision, the

local industries and four-year colleges were contacted through question-

naires. Information obtained from these questionnaires was used to

modify and develop curricula and courses. i In addition, these informa-

tion gathering activities served the purpose-of establishing and

strengthening lines of communication with other institutions. College

faculty have become more familiar with the curricula of the four-year

institutions most commonly attended by Sycamore graduates and are thus

able to better advise and instruct those students intending to obtain

701
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a four-year degree elsewhere. Contacts with industry also have provided

information on the availability of jobs for Sycamore graduates.

Although there is no indication that the specific training of

faculty to teach the basic computing course will continue after the

termination of the grant, it seems likely that the liaisons with local

industry and four-year institutions established and/or strengthened

through the grant activities will probably continue. Also, a series

of other faculty training sessions in computer-related areas has been

initiated by the college, the first time in 10 years any such seminars

have been offered by the college. The project director attributes the

initiation of and interest in these activities to the success of the

NSF CAUSE project.

Issues

Institutional needs. Community colleges, in general, are charged

with a responsibility to meet the instructional needs of the community.

The emphasis is on teaching community residents what they need to know;

research activities are incidental. From this perspective, the three

objectives of the project reflect the needs of the college; i.e., they

directly relate to maintaining a match between what is taught and the

demands to be made on the college's graduates.

The project objectives have had very high priority from the

faculty (departmental) standpoint. The faculty members have felt that

the problems stated in the proposal were critical to maintaining high

quality programs. The task of undertaking the entire revision of the

existing curriculum and of retraining the faculty needed some outside
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impetus and the CAUSE project provided that support. Without such

support it is unlikely that these needs would have been met in a short

period of time.

The project objectives appear to be integrated with institutional

objectives. Even though there is no clear evidence of active interest

and involvement in the project by the college administrators, the

project objectives are responsive to changes in computer technology

and its impact on instructional offerings. Furthermore, the various

new degree programs and certificate programs implemented by the

department as a result of the project appear to be in tune

with the overall philosophy of the college and with community needs.

The curriculum revision activities have been completed, at

least for the near future, and will not require large

resources to continue. However, the activities related to the faculty

training will need the ongoing commitment of administration and/or

faculty. The faculty members were retrained to teach the basic course

in computer fundamentals through one inservice training course.

This training seemed to be barely sufficient for them to be

comfortable in front of the class even though they are

assigned to teach only the basic course in computers. However, no

administrator showed any concern about the problem or expressed any

ongoing commitment to the issue of faculty retaining. From the comments

we received, we inferred that faculty training activities of this

concentration will not be continued unless some additional funds are

made available from an outside source.
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Project implementation, The project was primarily concerned with

three objectives: curriculum revision in the area of computer science

and data processing, retraining of faculty and improving liaison with

local industry. It appears that all these objectives were successfully

met.

The process of curriculum revision was underway even before the

CAUSE project; however, the CAUSE project gave the necessary impetus

to focus the efforts of various faculty members to complete the task.

The unique and impressive aspect of the curriculum revision was the

concept of a core course in elementary programming techniques offered

as the prerequisite to all the computer courses for such various groups

as liberal arts, data processing, information processing and computer

science.

The inservice course appears to have been well-received by the

participants. However, there was no evidence of the systematic

development of such a course. The course taught to the trainers

appears to be very similar to the course taught to students in previous

years except that there was the addition of material on teaching tech-

niques and a heavy use of guest lecturers,

The CAUSE project at Sycamore seems to have been well managed,

The communication among project staff, faculty members, and immediate

administrators appears to have been open, The Faculty members in the

mathematics, computer science and data processing disciplines are

knowledgeable about the project activities and appear to have positive

attitudes toward the project, The project is so well integrated within

the departmental operation that there is hardly any differentiation

between project staff and non-project staff. One of the primary
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reasons for successful implementation was the merger between the

Mathematics Department and the Data Processing Department which took

place prior to the CAUSE project. The merger was essential to the

development and implementation of new curricula and was helpful

for faculty retraining. It also served to establish the various lines

of communication necessary to carry out the project.

Quality of instruction. The impact of this project on instruction

is difficult to assess because of its emphasis on faculty training and

curriculum development. Furthermore, no direct evaluation activities

were conducted to gauge the impact of the project activities on instruc-

tion. However, it is possible to discuss the short-term potential impact

based on conversations with faculty members. Some speculations can be

made regarding long-term impacts.

The inservice training program addressed the immediate problem

of preparing some faculty members from mathematics backgrounds to teach

the basic course in computer science. Thus, it appears that on a

short-term basis the project was successful in solving an important

problem at the institution. In some ways, this is more of an admini-

strative than a substantive issue. The improvement in instruction can

be claimed only on the basis that the computer course was made available

to a large number of students. However, this argument does not address

the issue of the quality of instruction in the classes to be taught

by novice instructors. It appears that instructors were not given all

the instructional support that could have been provided, e.g. assis-

tance in the form of written objectives, instructional material and

assignments.
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Inservice training in one course may be adequate to solve the

immediate problem; however, it is inadequate for an instructor to be

fully qualified in a new field. Various instructors spoke about their

inadequacy and uneasiness about going in the classroom. Additional

preparation or inservice training is apparently left entirely to the

initiative of an individual instructor.

The project activities .concerning curriculum development and

improved liaison with local industry and colleges have apparently led

to an improved curriculum, as it appears that the changes are comple-

mentary with industry needs and with curricula in four-year colleges.

Evaluation. The formal evaluation activities on the project

consisted of pre- and post-knowledge tests administered to faculty

trainees at the beginning and the end of each administration of the

course and an attitude questionnaire also administered at the end of

the course. As to be expected in a course focused on basic technical

material, the data showed that faculty indeed learned much of the course

content. The data also showed that attitudes toward the course and

toward computers were positive upon completion of the course, although

some faculty did express uneasiness about teaching it themselves.

While the activities formally labelled as evaluation on this

project may be useful, at least to serve as a "red flag" indicator

of severe problems, they are certainly not comprehensive. Fortunately,

the project also collected information through activities apparently

not considered to be part of project evaluation by the staff. For

instance, tie formal review and unusually strong endorsement of the

curriculum proposal by the university's curriculum committee provides
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evidence of its quality. The needs assessment activities by which

data were collected about the'contexts to be entered into by Sycamore

graduates provided the project with important information upon which

meaningful curricular decisions were based. Input from faculty

participants was solicited and responded to during the course of the

project to insure the ongoing course met participant needs. Thus, while

the project activities formally identified as evaluation are deficient,

important and effective evaluation activities have been carried out in

the context of other aspects of the project.

What is missing in the project's internal evaluation is a focus

on the link between faculty training and student learning. It is

difficult to determine if the content of the faculty course was what

was necessary and sufficient to enable a newcomer to the field to

teach the course, and it is difficult to determine if the students of

the newly trained faculty are leaving the course better or worse

equipped to deal with computers than if other options had been used.

Although the intuitions of faculty and the normal feedback from

students will supply some of this information, the apparent risks of

using faculty who are themselves newcomers to the field to teach an

introductory course demand that the impact of the approach be well

understood.

Summary

The Sycamore Community College CAUSE project focused on the

development of a new curriculum to accomodate changes in student

interests and the nature of the industrial and educational contexts

Sycamore graduates face. It also addressed the local problem of having
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too many mathematics faculty and not enough faculty who could teach the

basic computer course by retraining mathematics faculty. The new cur-

riculum was accepted by the college's curriculum committee and is now

operational, and retrained faculty are presently teaching the basic

computer course. Overall, the project appears to have been well

managed and efficiently executed.
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University of the River

General Background

Focus: Bioscience instructional laboratory

Budget: From NSF: $250,000
From Institution: $220,058

Began: July, 1977

Duration: 36 months

Date of Visit: November 29-30, 1979

Site Visitors and
Report Authors: Jane G, Cashell and Marvin Druger

The University of the River is the oldest state-chartered university

in America and was founded in 1785. The campus covers a large area. There

are many lovely buildings, among them the buildings which formed the ori-

ginal campus. The university is proud of its history and its tradition.

During the last thirty years activities of the state and of the university

have focused on making the institution a nationally-recognized, educational

leader. Academic departments have been upgraded and expanded and faculty

members have been brought in from all over the country. Some new departments

have been added. Currently, the University of the River serves approxi-

mately 16,000 undergraduates and 5,000 graduate students.

One activity to improve the university is relevant to understanding

the background of the CAUSE grant. At one time, ,biological science

research was not a strong area at River. In 1965, the university

received a six million dollar grant to create a Center of Excellence in

biological sciences. During the next six years, research and graduate

education grew and changed radically. However, undergraduate education

was not able to keep pace with these changes.
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In 1975, an external review committee evaluated the research and

teaching of the biological science division at the University of the

River. Teaching at the undergraduate level was judged to be of poor

quality because of, in part, the wide range in student abilities, back-

grounds, and goals. In response to the External Review Committee's study,

a committee of departmental representatives from the biology division was

formed to assess the situation. Their deliberations created an information

base which led to the writing of the CAUSE project proposal.

The CAUSE project was intended to provide alternative approaches

to working with individual student differences, A Bioscience

Learning Center (BLC) would be established so a variety of instructional

materials could be made available to students in undergraduate biology

courses. The staff of the Bioscience Learning Center would assist biology

faculty members in selecting and/or preparing instructional materials,

media, and tests. Regular, remedial, and advanced instructional materials

would be available for undergraduate biology courses.

Specific project objectives taken from the original proposal are

listed below:

1. To provide a permanent facility forindividualized and group
instruction utilizing teaching centers equipped for audio-
tutorial, and television-assisted instruction.

2. To develop and evaluate instructional materials for intro-
ductory biology courses for,use at three levels within
these courses--regular, remedial and advanced.

3. To provide materials and expert assistance in the prepara-
tion of instructional materials for use in undergraduate
science courses throughout the biology division.

4. To assist in preparing and analyzing of tests in coopera-
tion with instructors of bioscience courses.
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5. To evaluate undergraduate biology instruction and interpret
the evaluations through individualized plans for the improve-
ment of instruction.

6. To disseminate instructional materials developed at the
Center within the university system.

7. To initiate an annual conference in the university system
dealing with instructional problems and procedures in
biology.

Objectives five, six, and seven were dropped. prior to the beginning of

the project because of a request from the CAUSE program office to do so.

Information on the Site Visit

We conducted several activities as part of our site visit including

touring, observing, interviewing, and reviewing. We toured the Bioscience

Learning Center and a room which contained a television studio and an

audio-visual production area. We observed one of many of the videotapes

in use in the BLC. Interviewslrere held with administrators, faculty

members, BLC staff, and a student. We interviewed the following people:

-Project director and Assistant Professor of Biology (promoted
to Associate in 1980);

-Associate Project Director and Professor of Science Education;

-Director of Microbiology Laboratory Instruction and instructor
of the course, Introductory Microbiology;

-Director of State Science Fair Programs and instructor of the
course, Medical Mycology;

-Instructor of Introductory Biology (Bio 101), a course normally
taught by the project director;

-Professor and Head of the Genetics Department;

-Dean of Arts and Sciences;

-Chairman of the Division of Biological Sciences;

-Associate Professor of Biology and instructor of Biology for
Elementary Education Majors;

-Associate Professor of Science Education and instructor of
Biology for Elementary Education Majors;
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-Associate Professor of Biology and instructor of Introductory
Biology (Bio 102);

-An undergraduate student; and

-BLC staff members.

Our tour and interview schedule was initially established by the

project director. We asked him to make appointments for us to interview

him "as well as faculty and staff an the CAUSE project, possibly some

science faculty who are not part of CAUSE, some students, and university

administrators". We did not specify whom precisely we wanted to interview

either by name or job title. When we arrived at the University of the

River, the project director and associate project director had arranged

for us to interview the microbiology instructor, the medical mycology

instructor, the Dean of Arts and Sciences, and Chairman of the Division.

The additional interviews were arranged based on recommendations from the

project director and associate project director and on requests from us.

We worked fairly closely with the project director during our visit.

Before starting our site visit, we reviewed the proposal, established

a focus for the visit, and discussed our personal reactions to the proposal.

The focus'of our visit was two-fold. First we wanted to get updated on the

project. We needed to know what activities had been completed and what

had not to date. Our second goal was to understand in detail, beyond that

contained in the proposal, how the project functioned. We assumed that

project activities had shifted and changed slightly in order to get the

"ideal" project of the proposal accomplished in the real world.

We felt that the proposal described a comprehensive and ambitious

project. We had a concern about the 32 faculty members listed in the

proposal as committed to use the BLC because it seemed like a large
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numbr.r of faculty to have involved in a CAUSE project.

Description of the CAUSE Project

This CAUSE project serves and is housed in the Division of Biological

Sciences at the University of the River. The division consists of the

Departments of Biochemistry, Botany, Entomology, Microbiology, Zoology,

and a newly established Genetics Department. Each department has its own

head and the division is led by a chairman.

The overall goal of the CAUSE project is to increase instructional

resources for faculty members and students throughout the Division.

Resources include the Bioscience Learning Center, production facilities to

create instructional materials for the BLC, a library of commercially-

prepared materials for the biological sciences, and division expertise in

the preparation and use of the resources.

The project had completed its second year when we visited. At that

time many project activities were complete or were underway.

The Bioscience Learning Center is completed and is in use. The BLC

has 30 carrels. Each is equipped with a synchronized sound/slide Ring-

master, "a television, and an audio playback machine. Six of the carrels

are also equipped with video playback capacity. At the control counter

students can sign out instructional materials and arrange to view parti-

cular videotapes. A staff office is located behind the counter.

Instructional materials and video playback equipment are housed her- and

desk space is available for BLC staff. Another office off the BLC serves

as the space for the CAUSE project director and associate project

director to conduct CAUSE business. At the end,of the grant the office

will become space for the BLC director. That position will be filled by
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the CAUSE project director.

Remodeling of the space for the BLC went more slowly than originally

planned in the proposal. In planning the CAUSE project, space for the BLC

was selected in the agriculture building. By the time the project was

funded some maneuvering had taken place which got the BLC a space alloca-

tion in the main building of the Biological Sciences Division. However,

in order to have access to the space, a new classroom had to be built

first - in the agriculture building. Additional delays in furnishing and

equipping the BLC were encountered because of the university's and the

state's purchasing requirements.

Production facilities for the materials used in the BLC are located

in another room in the basement of the same building. A small video studio

has been set up in this room. Facilities for preparation of instructional

slides and audiotapes are also available.

Most of the learning materials in the BLC have been obtained from

commercial sources (including other academic institutions). The project

director and others have deve.ped some audioand videotapes. The

initial project activity has been to identify and procure instructional

materials available commercially. Eventually, faculty members may

develop instructional materials of their own.

Instructional materials in the BLC are used as a supplement to the

traditional lecture format. For example, Biology 101 runs for ten weeks

and involves four 50-minute lectures per week plus a regular three-hour

laboratory each week. Relevant minicourses and videotapes are made

available in the lab. These are not "add-ons" to regular assignments

but, rather, alternative modes for learning about specific tcpics.
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Loe:ture times are adjusted to allow students to complete minicourses in

the BLC.

In addition to creating the BLC, the instructional .production area,

and the creation of ailibrary of instructional materials in the biological

sciences, the objectives of this CAUSE project include working with

faculty members on specific courses. The intent of the CAUSE project is

to involve many courses in the Biological Sciences Division. The initial

focus has been on the introductory biology courses. Thus far, attention

on the CAUSE project has been given mainly to Biology 101-102 which enrolls

more than 3,000 students per year, approximately 1,000 students per quarter.

(This course satisfies a lower division biology requirement, and approxi-

mately 30% of the students taking 101-102 will not be science majors.)

Biology 101 is usually taught by the project director. During the CAUSE

prcject a-temporary instructor, has been hired to take over this responsi-

bility in order to create release time for the project director.

The project director has acquired new audiovisual materials for

Biology 101 and has worked closely with the instructor of the course.

Another CAUSE project has provided 33 half-hour videotaped lectures which

were produced for an introductory biology c arse. In addition, audio-

tapes have been produced at River and a number of commercial packages

including slide-tape, slides, filmloops, filmstrips and films have been

purchased for use in Biology 101.

Fourteen other courses are also making use of the BLC. Several

examples of how faculty use the facility are described below.

The Director of Microbiology Laboratory Instruction teaches Intro-

ductory Microbiology every other quarter and uses the BLC for his course.
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suggestion of the associate project director, he regularly makes

tapes of his lectures. Students are.required to attend the live lectures

and the audiotaped versions are available in the BLC for review. Visual

aids are photocopied and available in folders in the learning lab. Other-

wise, the course is taught in a traditional manner involving three hours

of lecture per week and two two-hour lab periods per week. Audiotapes

of lectures were first made available in Fall, 1979. Evaluation data have

not yet been collected on the provision of tapes and aid: in the BLC. The

Director of Microbiology Laboratory has been planning to make videotapes of

the labs and an introduction to the lab in the near future.

The Director of the State Science Fairs Program teaches a course in

medical mycology. He uses the BLC to provide reinforcement of the material

presented in lecture. The color slides which accompany his lecture as well

as an audiotape of the lecture ii.self are available to students in the

learning lab. The availability of these materials in the BLC is thought

to be helpful to mycology students because they need to view the slides

several times to learn the distinguishing features of each example. At

first, his lectures were recorded verbatim. Now, he is starting to edit

the tapes and add new material to them. He hopes to thus stimulate more

students to review the lectures in the BLC. The instructor of Medical

Mycology has said that he would not have taped the lectures if not for

the availability of the BLC as a place where students could access them.

The instructors of Biology 105-106, Biology for Elementary Education

Majors, have used the BLC to make an interactive videotape module on

genetics available to their students. They have also conducted a study

of the effectiveness of the module in the BLC. They believe the BLC may
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be a good place to make greater use of interactive videotapes, and they

feel welcome to do so. However, they are interested in empirically

verifying the effectiveness of future uses of the BLC that they might

choose for their course sequence.

The associate professor of botany is the instructor of Biology 102,

the second semester of Introductory Biology. Several years ago he

developed a number of minicourses as part of the instructional resources

for Biology 102. At present, his students use two of the minicourses in

the BLC, one on photosynthesis and one on cell respiration. He also has

tape-recorded his lectures and has made the tapes available in the BLC.

The project director estimates that, to date, about 25% of

the teaching faculty are using the facility or are planning to do so. He

thinks about 50% would use:the lab if instructional materials were

obtained for them so that they would not have to expend the effort of

doing so. He believes another 25% will probably never use the

facility because of philosophical objections to the mode of instruction.

He intends to encourage greater use of the laboratory by continuing to

attend faculty meetings of various departments where he will tell the faculty

about services available at the BLC. He anticipates greater use of the

BLC in the future ,as it gets established.

One of the major responsibilities of the associate project director

is the organization and management of evaluation activities on the project.

Three types of data are being collected on the project. Housekeeping data

include records of students and courses using the BLC and the number of

uses per package of materials. The data collection began when the BLC

opened. The data have been analyzed for an interim report to NSF and for
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reports to individual departments in the Biological Science Division. The

associate project director intends to use these data to pt,sent to depart-

mental faculty meetings to encourage and stimulate use of the lab.

He believes that the groundwork is being laid for greater usage of facili-

ties a few years from now.

Formative evaluation involves review of the suitability of commer-

cially-produced and BLC-produced materials, first by the project director

and then by faculty members in the relevant department. Once materials are

installed in the BLC, students are asked to rate the materials. Instruc-

tional materials developed by the BLC staff and Division faculty members

are evaluated for content accuracy and comprehension using a small number

of faculty members and students.

Plans for summative evaluation include combining student opinion

data with more rigorously controlled studies of cognitive gain. An

example of such a study is the one conducted by the instructors of

Biology 105-106 of the interactive videotape module.

Continuation of the BLC with complete staff and services has been

assured by the Chairman of the Biological Sciences Division. He has been

a staunch supperter of the CAUSE project as well as an instigator of the

project from the beginning. The project director also is firmly committed

to the operation of BLC with university support in the same way as it

functioned under CAUSE funding. He is convinced the division and the

university will provide all funding necessary for its continuation.
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Issues

Institutional needs. From our conversations with a small num. r of

faculty members in the Division of Biological Sciences we got what we

believe is an accurate picture of institutional needs of a large university.

There is a need to provide quality undergraduate science instruction and

there is a need to pursue top level research. The faculty and the univer-

sity are committed to competing needs.

The CAUSE project at the University of the River is designed to

provide alternative learning opportunities for students who differ in

aptitude, background, and goals. There appears to be a real need to

upgrade the quality of undergraduate instruction based on the External

Review Committee's recommendations and the comments from the division

chairman. There is no doubt that students arrive as freshmen with very

different accomplishments and abilities. Both problems exist. What is

not clear is what priority these problems receive from the university.

It seems that the BLC might have come into being without CAUSE

funds in order to meet an important need - to better teach biology stu-

dents. It is likely it would have been a very ,;low and gradual build-up

of resources over a long period of time because the need is given less

than top priority at this time at the university. The space allocation

and renovations would have happened but it's not clear when or where they

would have been without the clout and pressure of CAUSE funds to make

things move quickly.

In terms of institutional support for CAUSE, in a larger institution

it seems reasonable to look for evidence of this mid-level in the institu-

tional structure. The division Executive Committee has provided important
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support as evidenced by the space maneuvering for the BLC. Support from

department heads is reported by those we interviewed as being weak, There

seemed to be some hints from the division chairman that his enthusiasm for

quality instruction-is viewed as a fault in, him by some other faculty

members.

Implementation. The project is meeting its objectives as outlined.

There appears to be some shift in activities from producing materials in-

house to purchasing commercial materials. The decision to do this was

made by the project director and associate project director in order to

more rapidly increase the number and type of instructional resources

available from the BLC.

The planning, management, and administration of the project is very

smooth and very well accomplished. The BLC appears to operate effectively.

None of the faculty members we interviewed identified ony problems in

using the BLC, its production capability, or in working with the staff.

Implementation of this project is behind the schedule proposed in

the original plan. This resulted from the need to plan academic year

schedules well in advance of the time the award was made. The problem

stems, in part, from NSF's time line on project awarding and, in part,

from limited flexibility in rescheduling faculty loads on the part of

the university. Announcement of the CAUSE grant award came after the

project director and associate project director had already scheduled

avid been assigned to other activities for the year. Full release time,

as planned in the proposal, could not be scheduled at that time. Work

on the project that first year was done on an overload basis. In the

second year of the project full release time was arranged as planned.
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There were comments from some of the faculty members we interviewed

that the project director had to undertake some responsibilities for the

project that normally would have been handled by the division chairman.

The beginning of the CAUSE grant coincided with the beginning .of a two-

year leave of absence for the chairman. His support appears to have been

important for successful implementation of the project and yet the pro-

posal was submitted just around the time he went on leave. It might have

helped to keep the project more closely on schedule if he had been

available to undertake some of the administrative arrangements.

In the CAUSI proposal, department heads did make a commitment to

give faculty members release time to develop course materials for use in

the BLC. The project director and associate project director had not

organized this activity at the time of our visit. Up until that time,

the facilities had not been available to do so. Release time for

instructional materials development has been provided to the project

director for Biology 101.

Improvement of the quality of instruction. The potential for

improvement of the quality of instruction is related to two activities.

One is the careful selection and evaluation of instructional materials.

The second is the incorporation of the BLC and its instructional

resources into undergraduate courses. As part of the CAUSE project, an

evaluation system has been established to monitor the quality of materials.

Actual use of these materials depends on faculty members teaching the

courses. The involvement of faculty members may be a longer term effort,

it appeared during our site visit.

The university has a dual commitment to research and teaching. The



708

dual commitment places teaching faculty members in the position of needing

to do both activities successfully. This does not leave a great deal of

time for redesigning a course and its accompanying materials. Several

faculty members commented on this during our interviews.

The instructor of Medical Mycology said that there is faculty

inertia with respect to use of the BLC because course improvement has low

priority and reward. The amount of effort put in wouldn't be considered

during promotion and tenure decisions. He also mentioned that some faculty

members resist the type of teaching involved in using the BLC and that

there was originally some resistance to use of space for the establishment

of the BLC. He did mention as encouraging a trend toward greater recogni-

tion of teaching, as indicated by the establishment of teaching awards,

and the attitudes of university administrators.

The head of the Genetics Department emphaized the difficulty and

slowness of educating the research-oriented faculty members about new

teaching methods involving media. He believes they are concerned about

use of gimmicks in education. He indicated that faculty members would

more readily accept the BLC if they knew it would help them spend less

time in the classroom.

The Dean of the College of Arts and Sciences, the former head of

Microbiology, viewed the CAUSE project as a possible model for other

divisions at the university. He indicated that media-based programs have

not caught on at the university and that most science teaching is lecture

and lab. The Dean said that he would like to see a mixture of traditional

and audiovisual teaching methods, but that the audiovisual component

should be supplementary: "They learn in lecture and in lab, and then they

7
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get extension and intensification of their learning."

The instructor of Biology 102 offered another perspective on

reasons for possible slow acceptance by the BLC. He believes that the

intent is remediation which detracts from making students think. He is

opposed to spoon-feeding and feels that video- or audiotanas do not allow

learning to come from the student. He said: "I think education is slipping.

Some of the courses are too gimmicky. Students can't read, write or do

math."

The chairman of the division had an interesting description of the

competing commitments of faculty members. He said that in talking with

faculty members about use of BLC it would be easy to interpret their

comments as placing a premium on research. One might then misinterpret

their comments as the nonexistence of a premium on any other activity.

He said over-emphasis on research might be more acute than at some other

institutions but thatthe university was not unique in this regard.

Evaluation. Formative and summative evaluation plans and activities

on this project appear to well-considered and well-managed. Comprehensive

studies of improvements in learning in a course-by-course basis have not

gotten underway yet. The potential does exist for some informative

studies to be carried out as illustrated by the study of intc,active video-

tapes conducted by the instructors of Biology 105-106.

Summary

The model of change utilized by this project is one of a center of

influence. That model assumes that change will occur if the experiences

of faculty using the BLC are positive and productive. The project director

and associate project director are well prepared to support the BLC so it
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will be successful. Over time it seems there has been and will continue

to be additional "converts" to the BLC among the faculty. Use should

increase very slowly and steadily.

There is a clear intention to continue to support the BLC and its

related activities once the CAUSE project ends. In fact, it seemed that

the Dean of Arts and Sciences and the division chairman had never con-

sidered that support would not continue. The actual construction and

furbishing of the BLC seemed to be the biggest obstacle to having a

learning center. Now that it exists, continued support is apparently

assured.



Valley University

General Background

Focus: An investigative approach to undergraduate
field biology

Budget: From NSF: $102,400
From Institution: 8,433

Began: June, 1976

Duration: 36 months

Date of Visit: November 15-16,1979

Visitors and
Report Authors: Terry Coleman and Esther Lee Davenport
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Valley University was founded in 1890 by Scandinavian Lutheran

pioneers. It occupies 130 acres in the suburbs of a medium sized industrial

city and enrolls about 3,400 students, mostly full time. While the university

maintains both graduate and undergraduate programs, the latter are emphasized.

Many of its students are in pre-professional programs, and its science

offerings are regarded as strong. A relatively recent grant to the university

from a private funding agency resulted in the addition of eight research-

oriented faculty in the sciences.

The historical emphasis in the Biology Department had been on descrIrcive

biology. In the 1970's a change took place in that a balance was sought

between the more traditional areas and the areas with cellular and molecular

emphasis. In pursuit of this balance, it was determined that the department

needed better field-oriented,courses and the personnel to teach them. Con-

sequently, several new faculty members with-interests in field biology were

hired.

As detailed in the Biology Department's CAUSE proposal there were
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several logistical problems in providing students with good field experience

even though the requisite faculty had been hired. The CAUSE grant program

began at about the time these problems became clear, and a decision was

made to submit a CAUSE proposal. The focus of the proposal was the establish-

ment of a permanent field station to allow students to collect on-site field

data and to permit the faculty to do a better job in teaching experimental

methods.

Specifically, the objectives of the project as stated in the CAUSE

proposal were to:

-improve student integration of experimental aspects with theoretical
aspects in the study of ecosystem structure and function;

-increase students' knowledge of and familiarity with standard
sampling and analytical techniques;

-enhance student ability to participate in peer review and criticism
in order to modify and construct reliable experimental techniques;

-enable undergraduate students to test the reliability and repeatability
of analytical techniques by utilizing baseline and comparative
data on ecosystems;

- integrate more completely regular semester, summer, and interim
classes with each other and the natural setting; and

- enhance student appreciation of the interdependence of various
SiCielTftgiC disciplines.

Information on.the Site Visit

During our two days on site, we interviewed various faculty and

administrative personnel including the project director, the three biology

faculty members who were most actively involved in the project, two other

biology faculty members who had not been very actively involved in project

activities (including the present department chairperson), the division

Chairperson for the Natural Sciences (also a member of the Mathematics

Department), and the President of the University. In addition, we made a



713

half day tour of the field station site, held discussions with several

students using the field station, reviewed student research papers related

to field site activities, and viewed several of the field site collections

which were being developed.

Since we visited the site during the last year of CAUSE funding, we

were interested in first of all gaining an understanding of the activities

and processes which had been utilized during the primary developmental years

of the project. In addition, we wanted to determine the types of problems

which had been encountered, how these problems had been overcome, and what

tangible outcomes of the project could be detected. Of particular interest

was the way in which the field station was being integrated into the functional

activities of the Biology Department in particular and the university in

general.

To these ends, we felt it necessary to obtain a variety of perspectives.

Those most closely associated with project activities would be most able to

provide specific information about project activities, problems encountered,

and identifiable or perceived outcomes. Other faculty not closely involved

with the project would be able to provide a more detached viewpoint. Dis-

cussions with institutional administrators would help to ascertain the degree

to which the project was meeting institutional needs and goals and was being

integrated into normal institutional functioning. We felt that conversations

with students, review of papers and collections emanating from field station

activities, and a tour of field station facilities could be tangible indica-

tions of project outcomes.

Both site visitors arrived at the site in a very positive frame of

mind, based on our reading of the project's proposal and pre-site visit

planning conference. Thus, we were both probably biased to an extent with
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the expectation of seeing a successful project.

Description of the Project

The primary activities of the project at Valley University have been

the acquisition of a permanent field study site and the construction and

equipping of a field station, including a shelter, boat, and van, for use

in field-oriented courses in undergraduate life sciences. PreviouS attempts

at the university to implement investigative.approaches to field biology

had resulted in the identification of several major problems which the

acquisition of the field station was intended to ameliorate. These problems

primarily were encountered in temporary and frequent experimental setups,

inadequate transportation, and lack of comparative data over time. The

utilization of tents 'Ain public campllites" as a refuge from the rainy

climate limited the apnortunity for immediate group discussion and analysis

and the resultant physical discomfort inhibited concentration of students

on scientific tasks.

While the project director has been titular head of project activities,

her role has primarily been to provide budgetary coordination. She had been

selected as project director because at the time of the submission of the

CAUSE proposal she was chairperson of the Biology Department. Since CAUSE

guidelines stressed the need for administrative involvement, it was felt to be

important that an official administrator of the institution be named as

project director. Her primary field of interest, however, is mammaliam

physiology, and so in practice, project activities were primarily directed

and coordinated by the three field biologist faculty members: a botanist,

a marine biologist, and a zoologist.

From the beginning of the project, obstacles were encountered in the

7.)8
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acquisition of the field-station site originally described in the proposal.

The State Department of Natural Resources backed away from an original

tentative agreement for a university/state shared site because of a more

lucrative lease arrangement than the college was prepared to offer. Ulti-

mately, the state made available a site at the edge of a not-yet-developed

park about one hour travel time from the university campus, on the condition

that the university would make available its data showing the impact of

human use. A number of federal .gencies were occupying land adjacent to

the site, and negotiations with these meant delay of building activities

until June 1977. During that'year, however, the boat was custom-made,

some equipment was acquired, and the van was purchased. Further problems

in construction of the station were encountered due to the marshy nature

of the site ultimately selected, and due to the distance of the site from

water and electricity lines. The field station became fully usable by summer,

1979, with all utilities operable. A portion of the lab equipment named in

the proposal was installed on-site and a portion was retained on campus.

Considerable short-term use of the site and of the boat, however, was made

even during construction.

A short distance within the grounds of a 111-acre public park soon

to be opened is the field site's A-frame structure, built at the edge of

deep woods. It offers shelter from bad weather and a place for analysis

and discussion. A sleeping loft is upstairs. Downstairs is a roomy area

with several work stations; a small refrigerator and stove; a bathroom

toilet, lavatory, and shower; and a room which will house a dryer--not yet

acquired since the electrical hook-up for it was accidently omitted during

construction. Most of the analysis tools bought for the station are stored

at the university's main campus and brought to the field station for use
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when needed.

Four distinct land habitats exist at the site--grasslands, deciduous

forest, evergreen forest, and intertidal. Trapping grids, set by students,

pepper these areas. Students set these grids of traps, mark the animals

caught overnight and then release them. The traps are then reset for a

second night. The proportion of previously marked animals in the second

day's trapping aids in estimation of the area's population.

Another device on-site which has been used by students is a Malaise

insect trap. This combination of a lure, trap, and a deadly poison can

be left unattended and its contents collected at monthly intervals. The

trap aids students in contrasting habitats (if the trap location is varied)

as well as in observing variations in types observed at different seasons,

or in different years.

The site's location on a large protected salt-water body offers a

wide variety of shore/water phenomena--rocky coast, sand beach, and their

associated populations. The area is also an important flyway for migratory

birds; many kinds of ducks, geese, as well as many gulls and other water and

land birds can be easily observed on-site.

No single individual is in charge of the field station. The three

faculty most closely involved cooperate ;r1 its scheduling and use. According

to reports of individuals interviewed, this arrangement to date has worked

out very well and no major coordination problems have arisen. The

maintenance of the station is handled from the Biology Department budget;

the university administration has made a commitment to set aside a line

item for this purpose in the coming year's budget. Security is in the

hands of the state's parks department.

Students have been actively involved at the field site or on the boat
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acquired since the inception of the project. Since the summer of 1976,

ten students have been involved with faculty in the collection of site

baseline data and the setting of trapping grids as an out-of-class activity.

Collections of the clam population have been made, insect traps have been

set monthly, and many other collections have been carried out. Access to

the same site has permitted continuity in data collected, thus allowing

comparisons of populations over time and across the four habitats existing

at the site. For example, the insect collection built by trapping at the

field station has permitted students to use time and season-tagged samples

to learn to classify insects by family.

Students have been involved in investigative studies of marine ecosystems.

Presently, there are two distinct types of studies being carried out. One is

a study of plankton; the other is a study of intertidal and subtidal commun-

ities. Initial results of these studies have resulted in a marine collection

which includes samples over time of microscopic sea organisms, shellfish,

other intertidal fauna, and fish samples. One of the students who has

been involved in this work his invented a new type of net to catch krill

which she has patented.

In addition to out-of-class projects, the field site (and boat) have

been utilized in conjunction with regular course offerings in the Biology

Department. Courses involved have included: Biological Oceanography,

The Natural History of the Sound, Plant Taxonomy, Vertebrate Natural

History, Entomology, Curating the Museum, Ornithology, Phykology. The

present department chairperson who has used the field station in conjunction

with one of his regularly scheduled interim semester courses stated that the

one hour travel time to the field site is somewhat of a disadvantage and may

prevent its regular use at other times than the interim or summer semesters.

731
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He further stated that plans were presently in operation to utilize the

field station as a workshop site for science teachers and gifted high

school students.

In addition to scheduled courses, individual students have enrolled

in field-oriented independent study projects. Numerous examples of student

research papers exist to document the field-site related activities.

The four students whom we interviewed were very positive about the

field station and their activities connected With it. Three of the students

were headed for graduate school in biology, either immediately after gradua-

tion or later; one had been accepted in veterinarian school. One of these

students primary research interest was in the study of enzymes in the blood

of a common species of fish. His project had required the joint aid of

two biology faculty members (marine biologist and bio-chemist) and a member

of the Mathematics Department. Another student had used her field-site

activities as the basis for a summer long job with the U. S. Fish and Wild-

life Service. All four students agreed that the primary benefit of field

related work was that it directly applied what they were learning in courses

and taught them to "think independently . . . and take responsibility."

Issues

Institutional needs. The establishment of a permanent field station

appears to have fit well with the institution's proactive effort to derive

a balance between theoretical and experimental aspects of its science

offerings. This effort was evidenced in faculty hiring decisions made

previous to the CAUSE proposal. The geographical location of the university

in a temperate climate allowed the project to capitalize on a rich

biological data resource which can be accessed easily year round. Further,
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some evidence exists that multidisciplinary projects are underway. This,

in conjunction with the increased visibility the CAUSE grant and the field

station have provided to the university, enhances one of the university's

major goals (as cited by the university president)- -the establishment and

maintenance of strong academic programs and the ability to provide students

with meaningful, quality undergraduate learning experiences.

Project implementation. The primary goal of the project was the

acquisition of a permanent field study site, and the construction and

equipping of a field station for use in field-oriented courses in under-

graduate life sciences. A field site was, indeed, acquired after a

laborious series of negotiations between the university and several state

and federal agencies. The boat, van, and field site shelter were acquired,

constructed, and equipped. "Permanent" is a relative term, and we did not

obtain much information on what protection exists for long term use of the

site.

Implementation of planned project activities seemed quite successful.

The project can be described as one in which implementation was mainly in

the hands of those who were most deeply interested in its outcomes, one

in which staffing stability was maintained in the project from proposal-

writing through execution, one which met a local need (strengthening of

field biology) toward which steps (hiring of faculty) had already been

taken locally, and one which fit with relevant local strengths (temperate

climate, varied habitats, emphasis on undergraduate education).

The unexpected problems in implementation are precisely those which

still seem potential threats to the continued r,Iccess of the project. The

future success of the facility will require careful management. The fact

that it is a private university-supported facility on state land, adjacent

7 a
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to several federal projects, will mean relationships with the State Parks

Department and federal neighbors should be carefully maintained. The

possibility for future conflicting needs for use of the site suggests that

a person or committee be designated to manage (coordinate/be responsible for/

encourage use of) it. At present, no problems are apparent, but the lack of

such designated responsibility seems a weakness in the integration of the

project into the normal functioning of the college. Plans for physical

maintenance of the facility are probably better formulated than plans for

management. There were expressed intentions by both the Biology Department

chairperson and the Natural Science Division chair to request a line item

appropriation for maintenance of the van, boat, and shelter.

Distance to the field site was reported to us as a drawback to regular

use of the site by normal semester courses. It is not clear; however, why

the one hour drive should prevent one or two weekend's use of the site during

any semester. Thi's difficulty may be more perceived than real and, in fact,

may suggest why an explicit managing committee or person charged to encourage

as well as coordinate use is needed.

Quality of instruction. In the original CAUSE proposal, this pro-

ject was envisioned to have potential to: enhance student knowledge of

ecosystems; enhance student familiarity with sampling and analytical

techniques; teach more effective peer review and criticism; aid integration

of regular semester, sunnier, and interim courses; and increase student

appreciation of the interdependence of biological disciplines.

Evidence we gathered during the site visit suggests that at least the

first two of these goals are being realized. The comments of the students

we interviewed, the quality of the papers reviewed, the number of courses

which have already made use of the site, and the collections made as a
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result of the project all combine to suggest that these goals have a good

probability of being realized. The latter three goals--of teaching peer

criticism, of integrating courses, and of increasing student appreciation

of interdependence in biology are not goals to which the information we

gathered seems relevant.

Every category of persons interviewed--involved faculty, non-involved

faculty, administration, and involved students--reported examples of positive

impact on instruction. Techniques have been applied in a meaningful setting;

original projects have been carried out; a student invention has resulted;

faculty-student cooperation has occurred; and interdisciplinary experience

has been gained. An unanticipated future outcome may be the attraction to

the university of a greater proportion of students with field-oriented

interests.

Evaluation. Formal evidentiary procedures to measure the effects of

the project have been minimal. One study which involves a questionnaire

which asks students to self-evaluate their skills at various research and

scholarly activities has been implemented, but technical problems with

thl questionnaire itself and the overall design of the study mitigate to a

large extent the meaningful interpretation of data. According to the project

director, evaluation has been perceived as an activity at which academicians

are not trained and at which outside assistance would have been appreciated.

Summary

The CAUSE project at Valley University is an example of a successfully

implemented effort to meet specifically identified science education needs

with some immediately identifiable concrete outcomes. Future success and

long term institutionalization of the project will undoubtedly require

additional attention to management and coordination alternatives.
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