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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 tha characteristics and special situations
of 25 different projects. The reader will be'iEIe 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 theée 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 I, the overview and
findings from this evaluation, to delve into at least oné 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.



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

it )

how they relate to post-CAUSE institutional support; and 6) brogram
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 6n 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 tojread a number of reports in addifion 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 ar~ based upon repeated visits to a project by an evaluator, a
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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 atteﬁded 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 fuﬁding. 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: The Redesign of 3 Courses and the
Production of 128 Videotaped Lecture
Demonstrations in Introductory Biology

Size and Duration

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

Date of Award: 1977



Ivy University.

Sain

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

ts University.

Description:

Project Focus:

Size and Duration

of Award:

Date of Award:

- Willows University.

Description:

Project Focus:

Size and Duration
of Award:

Date 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

1978



Site Visits

-

Bay College.

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

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

Size and Duration

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

Date of Award: 1977 |

Blue Meadows State College.

Description: A small rural junior college, one of.
12 in the state

Project Focus: Establishment of a learning center
Size and Duration
of Award: $70,600 from NSF and
$61,000 from the institution for
a 2 year project
Date of Award: 1978 a

Clay College.

Description: A small private, church-related
4-year college

Project Focus: A comprehensive revision of the
analytical chemistry program

-Size and Duration

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

Date of Award: 1976




vi

Coastal University.

Description: A Tlarge 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: $225,800 from NSF and
$95,622 from institution for
a 3 year project

Date of Award: 1976

Elms College.

Description: Medium size urban commuter college in the
southeast
E
Project Focus: Reform of freshman biological science

laboratory courses

Size and Duration
of Project: $141,600 from NSF and
: $44,005 from institution for
a 3 year project

o Date of Award: 1976

Hi]]topAUniversith

Description: A private, urban, Jesuit university

| Project Focus: The upgrading of the electrical engineering
department in the area of computer
principles and applications

Size and Duration

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

Date of Award: 1978




vii

Maples County Community College.

-

Description: A Targe community college serving a
large city and its environs

Project Focus: Adapting social science courses to the
- seminar approach

Size and Duration

of Award: $£176,790 from NSF and
$89,028 from institution for
a 2 year project

Date of Award: 1978

Marigold College.

Description: A Catholic, 1liberal arts college of
approximately 1500 full-time students

Pfoject Focus: Improvement of astronomy courses
through the development of an
observation facility

Size and Duration

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

Date of Award: 1977

Rock College.

Description: 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

o
ot




Sage City College,

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Sands College.

Description:

!

Project Focus:

Size and Duration
of Award:

Date of Award:

Sea University.

Description:

Project Focus:

Size and Duration
of Award:

Date 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

1977

Small liberal arts college in the midwest

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

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

1977

Small private liberal arts institution
in a southern city

The development and implementation of a
center for in;tructiona] computing

$249,500 from NSF and

-$172,000 from institution for

a 3 year project ‘

1977



Springs University.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Spruce College.

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Sycamore Community College.

Lafge 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

Individualization of course materials for
chemistry, biology and mathematics

$38,100 from NSF and
$20,412 from institution for
a 1 year project

1977

Description:

Project Focus:

Size and Duration
of Award:

Date of Award:

Large community college in the northeast

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

$28,540 from NSF and
$15,509 from institution for
a1l 1/4 year project

1977



CHAPTER ONE
ANALYSIS OF FINDINGS FROM VISITS TO CAUSE PROJECTS
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ANALYSIS OF FINDINGS FRCM 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-
1ight .important observations emanating from this evidence. These site
visit anc¢ 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 chapteﬁ 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 caufioned, therefore, not to presume this
chapter is an alternative tc 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



a meeting of all study participants was convened at which tfme 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 aroﬁnd 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 themseiVés has evolved. The five issues
represent five diffeéent 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:

f 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 Posi-CAUSE Institutional

Suppor;?
In the text of this chapter specific sites are referenced with

respect to various statements of findings or conclusions.



to determine during our brief visits what the "real" needs of the insfi-
tutions are or should be. ' Rather, we worked to clarify the perceivéd
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 quesiions. 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 ranga 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 foi a
more detailed analysis of the types of needs described in the original
proposals of all funded projects.)

The 25 projects vary with respéct to the level of need they address;
i.e., whether the need is characterized as a deficiency of students, of
courses or curricu]a, 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 withLCpmputer technp]oéy (Hi1ltop University,

Sea University, Sage City Collage) 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 foﬁus 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 (Centra] City JC), some
projects address faculty deficiencies to some extent (Clay College). A
minority of the projects deal with needs characterized primerily 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 fhe need for
a basic laboratory is unique in that virtually no laboratory facilities
had previously existed at the college. The need for the Spruce Co]]ege'
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.
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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
missioniries, promoting recognition for and attendance to the need. This
was obvious at Ivy University where faculty had to be convinced of ihe
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 bg 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 personne1‘interviewed (Forestview Co]]ege,'Sands College, .College of
the Mountains, Spruce 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 (Va]]ey University, Rock College, College of the Mountains,
Sands Co]]ege),\}any others give the initial impression of trying to
incorporate every science faculty member's ideas (Coastal Univergity).
Indeed, some of these actually accomplished Tittle because resources

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

have prospered and have been catalysts for a variety of improveﬁents



(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 désigned into the project). While a
Targe number of projects are of fairly broad scope only a reiatively
successful minority of the projects appeared to also be comprehensive
(Forestview College, Cedar State University, Saints University).

The pfiority of needs served by projects within the institutions is
generally high. In most cases the projects received adequate support
from either tha 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 abéo]utely critical to the state of
science education at the institution (Forestview College, Sands College,
Spruce College). Iﬁ about as many cases it appeared that if the project
disappeared the institution would suffer 1ittle 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 ¢. the participation of faculty and administration
. in the proposal development process (Sands College, Saints Univeréity),
the conduct of similar activities prior to the proposal (Willows Univer-
sity, Saints University), the release of key staff from actual responsi-
bilities (Cedar Staté University, Saints University) as opposed to merely
adding project duties to existing responsibilities (Ivy University,

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



project relative to promotion and tenure decisions. (56 Ceday State
University for negative examples.) For those projects Visited near the
end of the grant period, continued support after the gr@ht Wag also con-
sidered an indication of the priority of needs served VY the ppoject. OFf
those sites visited within six months of the end of the Project (or after
jts termination) most appearedmghat they would continué t0 be supported
by the institution.

What Is the Relationship Between
Institutional Need and Project Success?

The relationship between institutional need and pfoJECt success is
a fairly direct one to the extent that the need is perGeiVEd as being of
high priority and is thus given institutional support. Most projects
cannot function well without the commitment and support °F at jeast some
faculty members and one administrator. (See Elms C01129%s Wiliows Univer-
sity, Saints University, and Maples CCC for some positivVeé eXampies.)

Some projects héve been carried off virtually single-ha"dEdly (Bay College,
Blue Meadows State College, Rock College) but these are ®Xtreme cases

that only unusually energetic and/or dedicated persons €30 Carpy off.
Because it is an individual battle, the project faces th® danger of
extinction if the individual leaves the institution (BaY C0llege).

The most successful projects seem to rely heavily on the joint and
coordinated contributiqns of time and energy of faculty (CEdah State
University, Willows University, Saints University). Such facyity support
has been difficuit to obtain where participating faculty &re not.assisted
in their responsiﬁilities (Ivy University, Sea Universitys CCHET, Forest-

view College) or when participaticn in the project is coNSidergq a




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 Colley J. | l

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 oné 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 requijrement %o Justify needs has encouraged deliberations about needs

during the proposal development process (Cedar State University, Willows

University, HiTlttop 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
visi;ors feel that the project could have been carried out at its observed
level without the CAUSE funds, and on]& 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 méjority 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 project 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 bf students in the coming detades are underway
(Willows UniQersity). Resources of the significant aqpunts provided by
CAUSE cannot be found els;where 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"v 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 projecf
success in terms of the support and commitment engendered. Furthermore,
conscious consideration of needs during the proposal development process
provides the starting poin; 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 déscriptions, it should tz obvious that it is difficult to
offer any single set of findinds as to what project impiementation en-
tails; the diversity among institutional settings, science education
needs, and CAUSE project activities is simply too great. Nevertheiess,
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 thg
preceding chapters of this volume provide a picture of project implemen-
tation which is valuable for its completeness and accuracy, the intent
qf 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 fo]]owed_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 impiementation 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 improv,ing 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
pnases: proposal preparation, project beginning, project execution and
project transition. Each of these periods has its own particular imple-
mentation activ%ties.

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 Statz College, Coastal !miver-

sity), but in-others s/he shared propozal preparation fesponsibi]ities
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with an administrator (Maples CCC, University of the River, Springs
Universiiy) 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 designatéd 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-
iar department had ever applied for external funds (Rock College, Spruce
College, Blue Meadows State CoHege).1 Assistance in proposal preparation
obviously came first from CAUSE program guidelines. These guide]ines.
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 diregtor, associated faculty
and occasional}y 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 aenerally go beyond that required
to complete the proposal. The extent to which these plans provided an
adequate basis for even beginning the project vaéied considerably according

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

T;l'here 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). 1In
one case the project director had accomplished course redesign by himself
but had not organized and managed discipline development teamstwith'
faculty from other'campuses before (Maples CCC).

Finally, one of the most imbortant 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 proje:t at thic
time is sometimes important » subsequent smooth execution of project

2 At such projects as Spruce College and Saints University it was

plans.
jmportant tiat 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).

2The Local Review Statement at the beginning of the proposal is the stan-
dard way by which a2t 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. In
only one of the 25 projects visited was there 2ny evidence that an admini-
strator failed to provide the kind of support indicated by the proposal.
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A1

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 projegt
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 é 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 1ike 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 ub and
stay on its projected timelines (Maples CCC). At least one projéct 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

K
<
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of the project considerably while staff were hired.

Project faculty unfamiliar with instructional improvement activities
and purchasing 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 1ot 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 Universiiy, 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 g}ant) are more
explicit in the direction, wwanagement 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 and across departments) and less so if it was
primarily an equipment or facilities acquisition effort3 (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 reqUirement§ are covered through faculty members' personal
contrbutions 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. A1l faculty time was contributed until
the project director changed that in the final project year. Typically,
fhe 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 Coliege). A

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

7

3}his 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.
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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 proﬁect directors experience little difficuity in
obfggﬁihg NSF approval for such correcticns. 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 to
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 exisfing, 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
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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-
Jject activities such that those acfivities 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_pr attitudes as in most of the cases
(Marigold College, Sands College) or because the project has a1loﬁed
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 scal€: the apparent
lack of sufficient vertical and horizontal support coup'®d With relatively
high continuation expense casts doubt on its ability to Succesgfully com-
plete the transition to the post-grant period (Ivy Univeé'sity) —1In
another case (Maples CCC) the project seems likely to h2'® difficulty
making the transition because faculty and students are disSatisfied With
the results of the first try-out of newly designed cour5®S. Upfortunately
the project is too short in duration to permit a "fix-uP" Perigd. With-
out project provided release time for redesign, it seem® Unlikaly that the
new courses and materials will continue to be used afte’ CAUSE. For most
of the projects we visited, however, the transition is €*PeCteq to occur
fairly smoothly.

What Is -the Reiationshjp-Between Projects
As Proposed and As Conducted?

It is of obvious interest in a funding program such 25 CAUSE to deter-
mine the egtent to which projecfs as funded match the originaj descrip-
tions of those projects in the proposals. Some specifi¢ ch'SCY‘epancies
between project plans and practice have already been noted: Unexpected
delays at the project's beginning, the occasional need fOr mid.course
corrections in acti?ities and budgets, and the unforesee” deMands for
project management and materials development time. The f°”°’N1’ng dis=-
cussion treats some further causes or occasions for disC'®Pancies between
plans and outcomes as observed in the 25 projects.

Objectives. As defined in their proposals, objectiV®s for projects
visited varied widely in terms of clarity and in teyms of theiy ralation-

ship to identified needs and planned activities. Ip som€ Caseg

s
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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 ofvwhat 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 veryq§pecific objectives of the second type make

it difficult to determine'whethef the project was actually addressing

what they really meant to aéhieve. '

In visiting the projects, we found that virtually z11 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 anothér (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 orfgina] intents. Generally speaking, however, all the projects
seem to be conducted in pursuit of their original goals.

View of original probosa1. In talking with project dir-pctors about

their objectives two different views of the nature of the original pro-
posal emé;ée. 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

. 51
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for fulfilling them (Cedar State College, Maples CCC, CCHEI, Saints
‘University, Willowstniversity, Collcye of the Mouﬁtains). Other project
directors view their CAUSE funding as more of a grant and ihe 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).

Project 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 ciassic 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 reasonlis 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

&
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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 fime]ines 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 Unjversity of the River, Willows University, Springs University, Ivy
University, meanwhile, did rot 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 (EIms 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 tb the overall
process of project impiementation and to those regarding the relationship
‘between project proposals and actual activities, there are a few remaining
vériableé 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 avaiiabi]ity 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 c]earest.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.

54
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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 imember's course. This shifting of responsibilities,
however, is only possible where sufficient facd]ty 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 lbads, 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 ng;”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 whicn they are working on

1
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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 commuhity 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 ﬁroject director. This practice also is questionable in light of
CAUSE funding guidelines. At some institutions, however, it may be the
only way to obtain facalty time to work on the project.

Across the 25 prejects, one means or another was found to provide
faculty with release time in ali but two cases. In these two cases, one
institution failed to award the planned release time (Bay College). The
other case involved a consortium efifort where no release time was ever
planned to cover faculty participation (CCHEI). As might be expected,
both of these projects had difficulity 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 prcjecté find that
the particulzr 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 ascigned 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

6
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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 S0
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 Willaows 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 p?oject 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 structdres. In addition to simply providing faculty with the

time necessary to do the work, it can also be important to some projects
to set ﬁp a means of rewarding faculty for their participation. This is
particularly true if the project requires facuity iuvolvement in some
kind of activity that is of little direct benefif 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 oan 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 1little can be done to improve 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 oecognition 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 recogniticn 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 {nformation and expertise needed to complete

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

and projects where these shortages were observed inc]ude: computer hard-
ware purchasing information (Forestview College, College ¢ the Mountains,
Willows University and Ivy University) knowledge of instructioral develop-
ment theory of computer instructional mate-~ials (Sage City College, CCHEI,
Springs Uniersity), expertise in the desiin of instructional television

programs (Spruce College and Willows University), instructional develop-
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ment assistance (Ivy University, B]ue'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 dire;tor and faculty were not aware that the
project could have benefiffed 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 deye]opment 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

4Out of the sample of 25 projects, only two or three could be said to

have Tess than highly effective project directors, so the following
observations take into account most of the sample.



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 fo 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 prcject directors
are definitely among the early adopters (in Rogers and Shoe-
maker's, 1971, sense) of innovations.at their institutions.
To thé'gkfent 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 directofs brovidé stfong bersona] léadership'on
their projects. This characteristic of project directors
is fairly predictable given that they_typically wrote the

4
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proposal and are thus likely to feel some sense of owner-
§hip over the project. The nature of the "strong personal
Teadership" 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 aé 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
Um'ver'sity)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

5Not 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 poiﬁts 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. 1In some areas, project implementation could have
proceeded more efficiently and effectively through better ﬁfoject 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 Improvement of the Quality of
Instruction Occurring as a Result of 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 progrém. Given
the extreme variety of institutions, academic areas and types of projects
involved in the CAUSE program, this is a/difficu]t 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 high]ighting specific dimensions of the CAUSE pro-
gram's outéomes, impacts and benefits. These questions focus on the
extent: to which CAUSE projects are realizing the objectives of the CAUSE

program, the likelikood 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 Capabilities for Self-Assessment, Management,
and Evaluation 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
yes. CAUSE funding provides for important improvemenfs 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

resourcés of colleges and universities. That is, CAUSE funding provides

(9]
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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 projecfs to find that some of the project elements which, in
advance, seemed to be of least relevance to improved'instructional re-' 3
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 bﬁsis of changes in the capabilities of students %§
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 any overall judgment of CAUSE's impact on
instructional duality.

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

vt
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and environmental assessment topics at Forestview College, the addition

of geology as a curricular offering at Bay College) and revisions or
eﬁrichment of material presently taught (wi110ws 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 Tecture 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,
Targe 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 maintai;‘the quality of
instrucfion 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 Coilege, 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 se1énted additional media to recommend to

students; and lastly, at some institutions the a1ternative media were

€6
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built inFo 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).

Finaly, 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 visftors 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 oniy afte; each item was thoroughly
reviewed by the project director and faculty members.) '
Qverall, 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 fo 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 capabilftiéé fdrvéeif-

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

visited, the answgr to this question is clearly no. CAUSE projects may
improve the management and evaluation skills of individuals &«* an insti-
tution but usually only for one person, the project director; or a small
group such as nroject 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 Improvements-Contiﬁue
After the End of the Grant Period? ‘

It is not 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

€8



{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
morz or iess permanent imprivements 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 CAUSE
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 unlikelyv
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 droppec,
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 educaticn programs
naturally involves 1 certain amount of change. For our team of evaluators
and science educators, the topic of CAUSE's support for instructional
innovation arase 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 aiready exist elsewhere). We wondered whether CAUSE'. funding
of similar projects around the country was Justifiablé on cost-benefit
grounds from a national perspective.

It ovten 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 buth faculty and student comments at such
projects as Forestview College and Central City JC. Another consideration
here is that faculty create courses .nich 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:.%iun to an instructional problem rather timidly (Rock
College, College of .2 Mountains). Rather than Hefining a protlem and
posing its solution directiy, 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

0
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voluntary basis for those students or facuity who chose to use them as an
alternative to the original mode of'instructiont 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
mpacts o rojects on Institutions, Faculty

And Students?
Our visits to the 2% projects showed that a lot more was happening

as a result of CAUSE funding than just the achievement of the projects’
stated objectives. .At some institutions, the CAUSE project seemed almost
to function as é 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 quickiy
growing into $500,000 of additional contributions to the
college for renovations to its whole science building.

--At Hilltop University, the facult 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 Univarsity 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-
vgnient]y 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 Titeracy at Sea
University. :
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--At Central City Junior Coliege, 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 institutfons 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 overail 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 thg CAUSE projects were an important
focus of each of the site visits and case studies. This section sum-
warizes the findings of the site visitors with respect to this issue.

The discussion in this section is organized around four cugsttons.
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 »f proposed strategies and ambitious in terms of
proposed activity level. At most sites, vfsitors found some congruence
betweean 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 activi;ies 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 (Foresiview 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 tu utilize the cservices of an
outside person or adency to conduct evaluaticn 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




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 eva1uation 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 basic (Maples College, Willows University, Sage
City College). This strategy seems to serve important communication and
control functions as well, assisting project particpants in remaining
c]ea( 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, re]ative]y formal procadures are used, such
as regular solicitation of student ratings {Cedar Staté 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 relationsnip

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
lTimited 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 Co]]ege, 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 fnvo]ve 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 mosv part not very useful (Springs University, Sea Univer-
sity, Spruce Collegz). 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
Tittle 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-2xamples, however. The data coI]ected
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
Universit& regardea 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 {héividgal 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 self-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 possfb]e
negative attitudes engendered toward evaluation through the requivrement
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




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 institutionzi con-
tribution and the Tikelihood 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 & 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 difficu]ties, as it is far too easy to manipulate
cost data to construct inter-project comparisons with high face.validity
but 1little substantive meaning. Therefore, at a relatively early point
in cenducting the cost analysis we abandoned any attempt to standardize

the directions o 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 individua} reports which resulted (contained within each
case study report in Craptzr 1, Volume fI) should be read to develop
a detailed understanding 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 thi- 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.

80



55

Table 1

Proposed Project Costs by Funding Source

Source
NSF - Institution

Project 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 186,275 93 14,902 72 201,177
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 (Y| 423,927
Willows University 250,000 47 276,558 53 526,558

qmount 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.-
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In studying the projects, we investigated how the projects' resources
were actually used and the match between predicted and actual expenditures.6
Overall, two ffndings 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 projéct's true costs.

The single largest item in most project budgets was the cost of
personnel time (ranging from a low of 31% of thé total project budget
at Forestview College to a high of 62% at Central City JC). Nevertheiess,
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 maﬁagement (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, originai 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 insti;utions, 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 és obtain four "néw“ laboratory benches insfead af the three
budgeted by renovating ratrer than replacing the existing benches.
They also were able to ¢2" more for their money in scientific and
audio-visual equipment purchases.

Overall, we found that CAUSE funds generaliy supported the design
and :nvestment 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 cne-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 recurrinc costs to the institution fcr its
operation. The only exception to this was Ivy University whose CAUSE-
funded improvement primarily represents a recuiring cperational 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 time 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 6f 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 .. .ional 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' budgcted contributions
generally ranged f:om 33% to 53% of ihe 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 1ittle problem. What
the original proposal budget did not show was the ultimate extent of
resources contributed 'n excess of the stipulated matching funds. _Tiizse

contributed resources were of two kinds, institutional and personal.

Institutional contribution. Five projects has significant contri-

bution of institutional resources beysnd thzse of Che original matching
funds promised in the propcsal (Ced: - ~«.te Uriversity, Central City JC,
Céi]ege 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 beynnd what was promised but succeeded in multiplying the impact
of project funds severa]«fo]d through otk:+r sources of external funds.
From CAUSE's point of view, tne extent and frequency of additional
institutional contributions couid be taken as sign that CAUSE money

acts as a catalyst and serves to generate additional efforts to meet



59

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 piojects involved suggests the latter interpretation.

Personal contributions. The second kind of contributed resource

is personai, that is, the donated (weekend, evening, and vacation) time
of project faculty which was commttad tc 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 withou* th2 donation of this time to critical
project management, equipment purchasing, and instructional development
activities. £ CCHEI, frr 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 rroject

management._ An article in a recent issue of the Chronicle of Higher

Education (July 28, 1980) noted that many higher education institucions
are survivirg current financial hard-times by drawing evermore heavily
upon their stock of personnel resources and that inis stock or resources

may be depleting rapidly. Some of the CAUSE projects we visited

(9§
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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 fina that the costs of
project continuation in post-grant years would be closely tied to the
likelihood of continuation of. the improvement. We a]so_exﬁected to
find that the recurring costs for operating these improvements might
be significant. As a result of our cost analyses of the eight projects,
we still believe that the mgrginé] cost to the institution for maintaining
the improvements 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
Tow 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 opefating 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 replacerent cost is not a
primary consideration in the continuation of the present CAUSE-funded
improvement. |

The operating costs for maintaining the improvements at the other
three institutions studied are somewhat more of a concern. At Saints

University and Central City JC, vear to year operating costs will be
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moderate but significant (e.g., $50,000 a year at Cenfral City JC).
Both institutions, however, express little concern over their ability
to maintain their projects' improvements and some of the costs involved
represent Tecs 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 lvy University
needed CAUSE'supbort to start their inztructional development center
{(1n 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
prnjects studied spent their ﬁoney 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.




CHAPTER TWO
CASE STUDIES OF EIGHT CAUSE PROJECTS
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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 staif 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 roordination of personnel and other institutional
resources.

The nam2s 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 people’s 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 3eyear pro-
ject (comp]eted in the Spring of 1980) was a series of 128 videotaped lecture-
~ demonstrations fer use in three introductory courses in biology. Related
oﬁtcomes included tiie redesign of the biology curriculum and the establish-
ment of aﬁ 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 $130,242.

The Site Visit

This report is based on two site visits by separate two-person teams
and a site visit by the cost analyst. 1In 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 té obtain a general over-
view of the project and to begfn 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 .
Col?egeé of Sciences and Humanities; three of the chairmen of the science
departments whose faculty and students were fn@o]ved in the CAUSE project;
selected non-CAUSE faculty; and representatives of the library, the cam-

pus television station (an ABC affiliate), the Media Resources Center,

90
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the university testing center, and the School of Education. The first
visit was conducted by an expert in instructional design and program
evaluation and a science educatqr. 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 undergiaduate biology

education. The purposes of the secoﬁd 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 to obtain student input.

The proﬁect 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

ke University was founded in a midwest cornbelt state by the Morril
Act of 1862 "to promote liberal and practical education of thé 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 pojulation was 21,200 ét
the start of the grant (up from 20,000 the previous year), and 23,000 at.
its comp]étinn. This was in contrast to a general decline of enrollments

across the state.:

ot 21
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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 ﬁeaded by the CAUSE project director who has tce 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.

Instruction in undergraduate science at the university is similar fo
that at most other large universities in terms of its heavy reliance on
large lecture classes for ijts 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
particular challenges to the design and implementation of innovative re-

sponses to these problems. The diversity of departments has naturally
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Ted to a diversity of priorities in terms of course content, emphasis

and wethod of instruction. The large number of instiuctors 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 Achisvement 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
enrolIment 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.supgorted
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
studerts. 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, seered 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 (Bio]ogy 101,
Biology 103, anc .>ology 155). A numbei 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 direct 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 assignuents for introductory courses would pose prob]emsvto

course standardization (an important first step in modularizing courses

and creating a computer-based testing system) and would force the addrgss-
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 ;he 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-

(O
188
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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 instructiorial alternative for
the first year biology sequznce.

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,

o

i
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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 ngen 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 their 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 close’y 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 facuity member through the suémission 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 rescurces 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 1ive 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, Tled
to the dropping of the PAS approach from the system though further exper-

imental uses are contempiated.)

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
creatad 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 generaﬁ Togistical 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 yearsf) This
growth was viewed as a positive outcome of the CAUSE project by Tibrary
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 yniversity faculty (although specific changes Qere
required for the CAUSE project) and was provided to the project at cost,

The primary production facilities were p#ovided by the ABC arfiliated
university te]evision station. The final taping, for the most
part dcne with a single take for each tape3 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 membars 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 tabes.) Faculty not directly involved in the
teachiny of the courses also provided cccasional jnput, particularly
in the area of evaluation, Graduate assistants from the College of
Education provided valuable services in the collection and analysis of

. data related 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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whjch 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 gnd the distinctions among
classifications came to be regarded as not very meaningful or useful,
Furthzrmore, based on their experience with self-pacing in the PAS (which
showed that most students need at least some structuré, and many need
quite a bit), project staff felt that it would be difficult to counsel and/
or meritor 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 being impra?tfcal, based on the
project siaff's experience with the other aspects of the project. Although
most readers would probably consider the original p;oposal to be quite
avbitious, 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

109
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view among project participants was‘that the project could not have come
close to succeeding'with0ut the project director's insightful understand-
ing about and skiliéa management of the diverse resources supporting the
project. We agree.

A variety of managerial roles and strategies were required of the
prgject director as he coordinated the virious resources utilized in the
project through the establishment and nurturance of relationships among
individuals and agencies within the university, through the oversight of
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

commi tted 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 if wasn't clear he had already done at least as much- himself.

103



78

.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 adyance of a decision to a]Jlow  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 carefu]ly'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, qui%e 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 task-as 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 of%er university agencies. For instance,
the Library Microform and Media Center was new and wanted to increase its
clientele. The campus television statibn, 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 tc work on meaningful and
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researchable problems complete with a large and well-documented data base.
In each case a key strategyvseems 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 ;hat 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 bioﬁogy.
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 Hetai] 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 prbcéss of restructuring the introductory biology curriculum was
accompanied by relatively few hurt feelings, bruised egos and the Tlike.
This seems to be a result of the general atmosphere fostered by the pro-
ject director and adopfed by the individual curriculum committees

and sub-committees. In particular, the curriculum development process
was charécterized 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 normai
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 insfifution which in turn
increases the probability of the project's long-term success. In addition
to supporting five doctoral dissértations and submitting a aumber of
formal publications on the project, éhe project director maintained a
local publicity campaigh. "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 efficiently used the power given to him in

trust without threatening those with whom he interacted.
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The Curriculum and Materials Development Process

History and rationale. Prior to the CAUSE grant the three introduc-

tory biology cgurses 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 qf leeway in content emphasis and pacing within the general course
outlines. Zoology 155 was an exception to this genéralization in that it R4
had been taught by a single person for several years befora 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 pIus 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 jtems 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 wr%te 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.

19¢
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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
materialsbsuch as models, laboratory apparatus and occasionally fi]m‘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 stoppiné. Although the project
director was able to ad 1ib his lectures on camera after going through
his notes once, the other two television lecturers used a teleprompter.

"It's'not what you 906f on, it's how you recover", commented the project

director.

C 10y
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Initially, the tapes were done over oncz or tw%cé 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, 511 interested faculty were requested to review
the tapes using a standard review form. Curriculum committees and sub-
committees met semi-formally for thjs 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 tabes in the near future based on student ana
faculty feedback. After the initial intensive production effort there ﬁ
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 process

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.
fhe tapes themselves reflect a systematic approach to their
development. They are content-rich and the content consistently
reflected the course 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 intensiva production effort necessarily led to some
things being dropped or overlooked. Although the tapes were produced in
professional studios they d6 not have an overall professional "look"
to them. At times the Jecturers look noticeably nervous; transitions
are not always smooth; more use could have been made of props; there
are occasional misstatements o bad word choices and the like. These
sorts of problems are to be expecied, given the production zircumstances,
and may only be cosmetic. In fact, one student mentioned that she felt
the informality decreased the psychoiogical 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
enouch 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 developinent 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 instence, one used a "Dick Cavett-
Tike" 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 ielevision, the tapes are commendable. The project

diractor expressed his views on this subject as follows:
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We may not have followed the book as a "professional instruc-
tional developer" would 1ike 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. 1In light of
our actual production schedules, our high usage figures and our
research results I feel our lack of sophistication was an asset
which ailowed us to accomplish the impossible, and not a lia-
bility...

The project director pointed out a few prcblems 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% 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 anq utilize the input of the other Biology 101 faculty
as much as he would have 1iked which resulted in some difficulties.
Ideally, according to the project director, he would have preferred 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 evé]uation 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 simi]ér method of reporting on the evaluation reéu]ts of his project
with letter grades given to each proposed objective. He also rendered
Jjudgments 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. o

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 spin{ons 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 6pinion 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 desian and/or

media, could have been assigned strfct]y'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 cpenness of the
staff, the project certainly would have provided a supportive environ-
ment for such activities.

It should be noted thét 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 shouldars 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 evaluatjon, 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 uﬁique characteristic of this CAUSE project was the degree to which
an active program of instructional research was tarried out. A team of
four doctoral candiddtes from the College of Education and a very strong
faculty advisory group with expertise in a variety 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 mode]l:

[
Background 1 i
Personality » Effort —| Outcome
Ability ]‘ I
I

Figure 1. A Model Of The Determinants Of Student-Achiévement

The actual measurements {nclude the following for each student:
Ability: ACT or MSAT scores; high school rank; GPA

Background: High school credits in chemistry, physics,
biology, mathersatics 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 wifh 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

]This 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
instituttonal 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 undef 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. OQOthers 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‘projéct 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 accomp]ishéd with excellence.

The needs cfted 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 imp]emented'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 dedijcation 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 priwariiy on the tapes or the lectures, when and how often to view
the tapes, what portions of individual lectures need towbe studied again
and other decisions allowed by the outstanding viewing facilities.

The curriculum ana 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 jower profile within
the project. While it is not obvious that the project sufferasd because

of this approach to formative evaluation, ft is possible that more atten-

118



95

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
developmeit model.

A natural questfon 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 déve]oped, in retrospect, also made the choice
a gdod‘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 jntroductory 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 nairative 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 empjoyed to collect much
of the bersonnel 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 J:h'scussions 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 ﬁroject
members. “

Focused interviews with each of ‘the three primary team members were
conducted so that they could review their calendars for fhe 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:

Design/Planning;
2. Development/Production/EviTuation;

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 fime and other resource
expenditures in tﬁe later stages.

Other éxpenditures*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 personr.2al 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 exbended 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.

12
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Table 2 |

Cedar State University's CAUSE Project
Original Proposed Budget

i Cedar
Line Item . NSF State Total
Salaries, Wages and Benefits
11.Director. . . . . . . . . . . v v v v . .. $ 21,668 $ 10,419 $ 32,087
12. Professional Staff. . . . . . . . . . . .. 32,832 19,024 51,856
13. Assistants. . . . . « « ¢« « v v v v .. .. 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. . . + ¢« « ¢« « ¢« v & & 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




Table 3

Inventory of Repo:,ted Project Tasks

and Time Expenditures
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Person/Period

Tasks

Time Spenta

Project Director

-Pre-Project
(7/76 - 8/76)

-Year One, Fall 1976

-Winter 1977

~Spring 1977

-Summer 1977 -

4as estimated in the percent of professional time devoted to task.

Planning and administrative meetings;
hiring temporary instructors; pro-
curing sample videotapes; ordering
materials

Form project team

Curriculum planning - meeting teachers,

planning study gutde, planning produc-
tion, reviewing tapes, developing test
question pcol

Produce first draft study guide
Project management
Total

Curriculum planning - begin video-
tape production (20 hrs/tape)

.Project management

Total

Produce Video-tape programs and
experiment with testing

Project management
Total

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)

Average for Year One

bFTE = Full Time Equivalent for one academic period.

125

.50 FTE

.40
.20
15
.75 FTE

.55
25
.80 FTE
.50

20
.70 FTE

.85 FTE

.78 FTE
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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 .50 FTE
-Winter 1978 Project administration; dlrect
‘ evaluation effort .55 FTE
-Spring 1978 Project administration and evaluation .40 FTE
-Summer 1978 Project administration, direct
research, plan for following year .50 FTE
Average for Year Two .49 FTE

-Year Three, rall 1978 Teach two experimental sections of the
course (.30 FTE); direct research on

’ T course implementation; evaluation of
course and learning outcomes; project

administration and coordination .70 FTE
-Winter 1979 Project administration, research and
_ evaluation , .33 FTE
-Spring 1979 Project administration, research and
evaluation .33 FTE
-Summer 1979 Research and evaluation, and final
i report writing .60 FTE
Average for Year Three .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 television-.

station representat1ve consulting with

test scoring; designing internal project

evaluation strategy; planning & design

of the course study guide (to help guide

video production) .65 FTE

12¢
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Table 3 (cont'd)

Person/Period Tasks Time Spent

Assistant Professor M. (cont'd)

-Winter 1977 Work on exam questions; development

and tryout of two trial tape

productions ' .50 FTE
-Spring 1977 Tape/program preduction (30 tapes);

exam question editing .70 FTE
~Summer 1977 Tape production; build file of slides

| for video productfons 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 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 cquestions .90 FTE

-Spring 1978 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 .30 FTE
~Summer 1978 Continue with BIOS tape program produc-
tion (advanced series); exam questions-- .
review/rewrite/revision .25 FTE
Average for Year Two .56 FTE

-Year Three, Fall 1978 Re-edit question bank; field test
: computer file test items .30 FTE

 19%
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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 : .25 FTE
~Spring 1979 Review student comments on course

materials and tests; revise BIOS tapes .15 FTE
-Summer 1979 Complete program evaluation; continue

revising BIOS tape series .10 FTE

Average for Year Three .20 FTE

Associate Professor F

-Year One, Fall 1976 Project planning and design; curriculum
planning; course committee coordination .50 FTE
-Winter 1977 Develop course study guide; develop

course objectives and video scripts;
begin developing test question pool;

coordinate with media services developers .60 FTE
-Spring . 1977 Script devélopment; preparation of

graphics for video; video production .85 FTE
-Summer 1977 Production of videotapes; revise

question pool; revise study guide;
review and revision of test items and
course materials; review of course

feedback from students 1.0 FTE
Average for Year One ' .74 FTE
-Year Two, Fall 1977 Evaluate course companents 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 .60 FTE
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Person/Periqd

Tasks

. Time Spent

Associate Professor F. (cont'd)

-Winter 1978

-Spring 1978

~Summer 1978

-Year Three, Fall 1978

~Winter 1979

-Summer 1979

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

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

Revise study guide, adding figures,
graphics, etc.; add to test item pool;
develop scripts for new advanced course
series

Average for Year Two

Design and conduct course evaluation
with graduate assistants; teach one
large experimental section incor-
porating the self-paced testing
component

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

Average for Year Three

.40

.20

.50

.43

.40

.25

.25

.28

FTE

FTE

FTE

FTE

FTE

FTE

FTE

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 pianning. 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.
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Table 4

Official Record of University Expenditures
For Project Salaries and Wages

Salary and Source

. ) % Salary Charged % Salary to Cost to
Line Item ‘ . -to.Grant  to.NSF Cedar State Cedar State

. 11, Director

Year One - -- - 76% $16,196
Year Two - -- 55% 12,650
Year Three -- -- 33% 8,121
12, AssociateiProfessor F |
Year One - -- 66% 12,032
Year Two -- -- 56% 12,975
Year Three - -- 25% 6,140
12. ASsi§tant Professor M
Year One -- - 57% ‘ 9,619
Year Two ' - -- 53% 11,501
Year Three © -- -- 25% 6,053
12. Replacement Faculty® ,
Year One
Temporary Instructor #1 100% $11,000 - -
Temporary Instructor #2 75% 8,250 -- -
Year Two
Temporary Ass't Prof #1 100% 11,500 -- --
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 - -
n ‘ 1t #2 - - ]00% 4,050
" " #3 100% 4,050 -- --
" " #4 100% 4,050 -- -
.om " #5 -- -- 100% 3,240

4The 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.

bPercent salary cited for the period in which they worked, not necessarily for
the whole year.
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Table 4 (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 #] 100% $ 405 -- -
" " #2 100% 709 -- -
N " #3 100% 203 -- --
N 100% 2,600 -- --
. ‘ 65% 1,305 -- -
Graduate Assistant #4 100% 607 - -
" : " #5 - -- 100% $ 4,980
" " #6 " 100% 405 -- -
100% 2,500 -- --
50% 1,290 -- . --
100% 430 -- -
Graduate Assistant #7 -- - 100% 3,990
Year Three , ,
Graduate Assistant #1 - - 100% 4,250
" " #2 - -- 100% 415
" " #3 71% 3,000 29% 1,200
" " #4 100% 1,200 -- -
" " #5 100% 430 -- -
" " #6 100% 3,060 -- --
15. Secretary and Clerical
Year One - 4,963 - _ -
Year Two - 4,604 - --
Year Three -- 3,023 -- 224

TOTAL ALL PROJECT-RELATED :
PERSONNEL COSTS $94,579 $122,386
(Including both project faculty

and replacement instructors,
but excluding ber " fits)

129
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Table 5

Comparison of Proposed, Paid and (Estimated) Actual
Professional Personnel Time on Project

Level of Effort As:

Personnel . Year _Proposed® PaidP Actual®
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

s proposed in project's origina’ proposal. This and all other percent
estimaces represent level of effort for total year.

As shown in the official records of university expenditures for the pro-
ject. Cost of this time was paid for out of Cedar Staté's budget so any
increase over proposed levels represents a further contribution on the
university's part.

CAs 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, however, 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.

b
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Discussions with project personnel showed that although the proposed and
reported salary expenditures matched fairly we]], the actual percentage
of time (and especially the actual hours of time) devoted by the thrée
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 hjgher than offici-
ally documented, the absolute number of hours devotéd to the project was
censiderably higher than that of a "normal" 40-hour academic work week.

It is probably ﬁnrea]isfic.to assume that the hectic first year
' schedule of program script writihg, vi;uaTs 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 physjcal 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'fime 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
Jjust 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

d
<o
W
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institutional contributions to the project required inierviews 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 Tists 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, reyvision, 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 lTow ($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 1ist of services and
equivalent expenses contains most of those charged and contributed

~ expenses Or services.
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Studio Time: 2202 hours @ $400/hr (avg commercial cost) = $ 88,000

Includes a typical production
crew as follows:

cameramen

director

audio

video color tuner
videotape
teleprompter operator
projectionist

floor manager

—t et ol ol ot b )

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, sdggests 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,aadftional

students, schools within the university and service support centers such

%Since the completion of *he videotapes for the first three courses, an
additional 50 hours of studio production time has been donated in order
to complete an advanced series ¢f videotapes for use by tha department
in biology courses and for viewing over regular video channels.
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as the library, computing center and the television station.

Discussion

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 in-
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 Tow.

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 nct guarantee its continuation once supplemental funding
ceases. In this situation, however, NSF funds served as seed money
allowing the university to conduct a much larger project which made use
of many existing services and available "fiexib]e“ resources. Since the
courses were being offered prior to receiving external funds, and con-

tinuing operation expense appear to be reasonable, additionq] resources

12g
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will not likely be required for some time. Revision of outdated'videotapés
may be the only exception.
-The Tow contjnuing 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 uhiversity
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 facu]ty
directly involved, other membérs 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 relear 2 project faculty members
for specified percentages of their regular professional time in order to work
on 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 er graduate assisfants.
{Sometimes, however, these released resources are retained by higher level
ddministrators and are not returned to the department or program conducting )
:he funded project.) |

In marked contrast to this arrang2ment, this university chose to

release key personnel directly to tpe project and to hire replacement
temoorary facﬁ]ty 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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reicased salaries and benefits which were part of the university's
contribdtion 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 INSTRUGTION: CENTRAL CITY JUNIOR COLLEGE

Site Visitors: Aibert Beilby
Terry Coleman
Ramesh Gaonkar
John Penick

Primary Author: Terry Coleman -
Pfé?gée

Central City Junior Coliege is an institution with a regional
reputation for quality instructional programs. The science offer-
ings have been regsrded 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 geograpnic
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 bui!dings 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 afoet to join the mounting exodus from a deteriorating
downtown area and move the campus to a more suburban setting. The i
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 highwgchoo] building
juxtaposed with white concrete slab and glass monuments to modern-
archi tecture.

Populated by approximately 200,000 people, Central City is located
almost equidistant (about 150 miles) from two large industfia] 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

142



119

manufacturing industries. Thouéh 73 factories still operate in the
area, automotive éarts and metal products manufacturing have now re-
placed furniture making as the dominant industries.

Central City Junior College, a two-year institution, was estab-
1ished 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 timé). 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. Enroliments 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
adﬁinistrative structure. As Dr. Raymond Hawkins, President of CCJC,
reports, the board of education supports the nution 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 1ikely 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 po]itiés 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 positioné at the
junior college. Some express the concern, however, tnat 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 a]térnative
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 combuter 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 coliege or university;
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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-faculty—instructjonalcapa= "
bi]itigs 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 thé project included a reduction
in the dollar costs, the additioﬁ of a more comprehensive evaluation plan,
an increased emphasis on direct student impact, and the addition of Social
Sciences as a participating instructiondl 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 $150,000G.

The primary focus of the project can best be described as faculty
development. Specifically, the Qoa]s 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 cver 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.
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Implementing the Project

Overview of Project Implementation and Status

The equipmént. In 1977, CAUSE monies were used to purchase and

install a Digital Equipment Corporation PDP 11734 computer system, six
Hazeltine 1500 termiﬁa]; and three DEC writer terminals. In 1978, an
Ohio Scientific Challenger 3-8 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 haQe been used to expard the equip-
ment inventory cunsiderably.

The facilities. An organizational ut:it 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) wére equipped with tel’ephone 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
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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 app]icaiions 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‘iqstruction,
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 advﬁnced
seminar have been offered this incentive. A cocperative arrangement has

been negotiated with several regional university centers whereby faculty
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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 educationa1'institutions (public schools and
higher education) have been participants. Figures 2 .- 5 illustrate
by type of participant the enroliment 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.
0f 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 §cience, and 36% of the 25 Social Science faculty ha?e 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 perceﬁtage 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 comﬁuter-
related activities.in the community. The Project Advisory Committee con-
sists of approximately 15 representatives (including two CCJC stﬁdent rep-
resentétives) from industry and academia who serve on a rotating basis.
The committee officially meets tﬁo or thrze 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;

-td 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 disp]ay/perfnrmance.exhibition at a
shopping mall in fhe Central City area using tirminals connected tc the

college's minicomputer to demonstrate instructional computer programs

L
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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
perspectfve 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 11734 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 District 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



132

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 huch greater expansion of
the col]ege{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 Jack 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 TOWLpriority 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 spproach 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 stﬁdents, 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 sfudents 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 Codnci]. 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 partiﬁipation by and communication among key adminis-
trative personnel: the chairpersons of each of the three instructional
divisions participating in the project, the Decan of Arts and Sciences,

and the project director. During the first yeais 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 neaded" 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 CCJIC's representative
to a NSF regional informational conference in 1976 when the CAUSE
rprogram was for the first time sd]iciting proposals.

Herb Dorr has taught chemistry at CCJC for almost 20 years; for
17 of these years he has been shairperson 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'week]y 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 dfi]] purposes.

When we asked him what problems the project had experienced, he
replied that they were running into some difficulty with over-uti]iza;
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 pércep-

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
ihpacts of the project. The first has to do with the increased emphasis
the. project has brought at CCJC on the concept of %nservice 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 cafa]yst to
faculty from different divisions for working together, and he hdped 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 Divisicn as a relatively close-knit

group. Harold believes that the faculty in his division are closer as

a result of the projegt. A large proporticn of the faculty in his division
have participated in fhe project; as a consequence, his division has
accumulated a sizeable number of tomputer programs, many of which are
shared among faculty members. These programs are primarily tutcrials,

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 ab]e to contirue adequately ,
aftér the termination of the grant monies because of the commitment on
the part of the administration which the project has generated. e
himself has purchased a terminal out of his division's capital outlay bud-
get and has written several proposals fo 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 twq
chairpersons) capital outlay funds to purchase computer equipment. Hi§
enthusiasm apparently has not spfead 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 ?his as seriously detrimental to the overall goals of
the project.

mer. 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 +hat 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 aAterminal in his own office to be used for record-
keeping, mandgement, and for things Tike 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 wel? 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 consuftant 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 reascns, 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 1inks 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 professionél 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 kéy 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 think§ a sense of “owner-
ship” has devéloped. He cited the problems many times involved in
adapting other programs (commercially produced) to the needs and constraints

of individual-situations.
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Rick Haig, he thinks, is {deal 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, and
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 (Project
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

VanOUS needs, available resources, and problems of the project and thus
proﬁoting 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 traditionél for most faculty to
teach several additional overload hours.

During the first offering of the introductory inservice course,

those faculty in the three scienée divisions who particfpated were

awarded three hours release time (taken by most faculty as over]oéd hours).
It became appareﬁf, 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

facu]fy 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 thdse
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.

_ A1 Pacne, 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

Q A. jl(;€1
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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 taculty have become interested.

Al has developed 16 computer-assisted programs for uce in his
gencral 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 enrclled
in general psychd]ogy 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, i%'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
wnich 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 izaches physics, believes that the CAUSE project
at CCJC is working far better than simiiar 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, i$ 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 teo
communicate the good of the program to their colleagues.

Jim uses the program to supplement his teaching and has developed
4 number of pragrams 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
-divisional capital outlay monies and wh® .1 is installed in his labar-
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 iike 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. Fa;u]ty taking
the introductoury cours. -re first semester were awarded overload hours,
whereas those who chose -9 participate after the first semester had to
take both courses to obtain the incentive. He said it was not a financiai
matter but a matter of principle which stopped him from taking the course.

He also feeis that there was> a conflict of interest involved in the‘fact

16¢
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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 Tow level of involvement on the part of the social
science faculty in the project; he does nof 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 merel, 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 Tower the frustration level which some students experience in
using a cdmputer 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 prog:i:ams 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 woi'kbooks but that they lack the tedium associated
with workbcoks. 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 maké 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 thinkéﬁit has a Tot to do with overcoming ingrained
tradition. As to the incentives which keep him actively working with the
computer, he states that it is the excitgment and enjoymenf he gets out
of it (his "kicks") and the fact that it is helping him do a hetter job.

John Bednick and Mike Hannahan run CCJC Educational Development
Center, a tutoring service available for students seeking assistance with
their course work. The center matches these studants with other students

qualified to tutor. Approximately 10% of the student population utilize

168




145

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 access instruc-
ticial programs for specific courses. John and Mike have designed one
program which matches tutors with clients, a process that formeriy was

done by hand whi¢ch 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 admits that his course in music theory contains a lot of
"drudgery" and that the computer mitigates a lot of that drudgery both
for himse]f and for his students. He thinks that anything which requires
drill, 1ike 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.

Aithough 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 threae 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. o

Pam believes that students are "blunted" by paper explanations of
topics such as titration and that the computer is able to provide an
enplanation 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 i-=cause of their flexibility. When we spoke with him he had
not yet implemanted 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 tutocia1 programs (each
consisting of about 25-35 questions) are available to students on-line.
He estimated that these programs cover most of thé 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 faéu]ty 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 informaliy 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 ¢f 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 Tike 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."

-"T am afraid of the computer."
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-"T 1ike 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 prepara;ion for an upcoming class exam. She said that
she }{Res 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. 1fﬁ€rbrogram
he was creating involved the generation of musical scales and chords, an

area the student repprtgd as his hobby. Several other students were
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watching and talking enthusiastically about the capabilities of the
APPLE. Randy Manson, a (CJC 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;yeaf institution, the turnover of
students has presented & 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 1issistant on duty at all times. He said that about half the time on
duty is spent heiping students who come in to work on programs; the other
half of the time is spent monitoring and fixing programs and nelping

faculty with programming problems.

e
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Scott Plevel also began working at the center on an internship
while still in high school. He believes that the éomputer is a help for
students since it provides an active form of studying and makes the con-
tent more intéresting. 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 ££JC. Most obvious is the very
extensive faculty parcicipation 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 pessible to estimate the degree to which these indjviduals 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 institctional 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 uddition, 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
restricted 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 prcject. 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
develorment 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 grianted release time
to work directly with facuity on'developing their programs; another
faculty member has performed a similar function without reiease time.

The project has probably also led to increased stature and visibility

and more efficient operation of computer services on campus. With the

4
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cfeation 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 1ikely 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 conductéd
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 rot 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 ]argely 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 enroliments over time in the inservice programs (see
Figures 2 and 4) indicates a leveling off of enrollments among CCJC faculty,
especially among the science facu]fy.‘.wéggﬁer 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 Tikelihood of continued institutional support for the project |
after the CAUSE funding period ends appears high, indicated by both strong
yerbal 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



be increased tc allow for additional programming assistance to be made
available to faculty. Various attempts are presently underway at both
the individual faculty and institutional lnvels to locate and obtain

2dditional external funds.

Reflections on CCJC's CAUSE Préject as a Successful Diffu.’ion Effort

A visitor to the CAUSE project at CCJC cannot help but be impressed
with the rate and extent of fzgulty involvement. In this brief concluding
section of the report, several conjectures concerning tie key factors
which might have supperted this widespread proliferation are offered:

1. The use of computers for instructional purposes was perceived
by faculty to have value prior to the incep:ion 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 individucl w:0 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 invoivement (as members of the Project Council)
also provided the project with immediate administrative
support. Tais is particularly important in a project such as
this which crosses organizational structures within the

institution.-
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4'

Tangible incentives were provided to faculty. Science faculty
members not only were able to earn three hours' release time
fer participating in the inservice program but were ~'-n offered
the opportunity to earn graduate credit.which in t » impaicted
salary stuctures. It should be noted, however, that ...re has
been some negative impact associated with the use of faculty
rewards. Due to a miscaiculation 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.

The faculty members who parficipated in the first run of the
inservice program appear to have been chosen on the basis of

the Tikelihood tnat they would actively become involved and
comnitted to the project. These individuals have been described
by other faculty members as opinion leaders, ccncerned teachers,
and dedicated workers. They have likel7 v2rved as role mcdels
and effective channels of commu- ... .%o 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.ana1ysis of the resources committed to the pro-
ject. The costs of the resources are assigned te 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 proposa1 and dis-
cussed the project .riefly witn 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 instructed
in instructional uses of the project's computer.

2. Instructional Development - in which CCJC faculty deVelbp
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.

Q. ' 181
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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:

Social Sciences
Life Sciences
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 permit;;the examination of effcrt over time in various
activities by the instructional divisionsf

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 treated in summary tables in this report.

This report was compiled primarily from interviews. Faculty and
staff were asked to estimate the percent %t time, or the number ¢f person
days, they devoted to CAUSE activities for each academic period.

Some faculty and staff were rot available tor interviews during the

first visit. To accounf for the approximate distribution of effort for
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these individuals, I ask:d the project director to draw parallels and cite
similarities between them and faculty who had been interviewed. This
informdtion 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 atTter the site visit. Salaries were
assumed to represent an academic ysar 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 Zlocks 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 fhey 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 botk faculty and computer center personnel staff who
assisted faculty. Table 8 reports the administrative costs in more detail
and also reports non-personrel costs. Table 9 details the cost of the
most significant portions of inservice 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

¢cac Total
Salaries, Wages and Benefits

T1. Director. « « v v v v v v e e e e e e T $51,250 $ 22,250  $ 73,500
12. Professional Staff. . . . . . . .. . . .. 30,600 30,600 61,200
13. Assistants. . ¢ ¢« v ¢ v v v b e e e e e e 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. . . . . . ¢ ¢ v ¢ ¢ o o o o & 600" 1,500 2,100
21. Field Trips . . . . . . . e e e e e e e e 2,000 2,000
22. Laboratory Materials. . . . . . . . . . .. 16,340 3,260 19,600
23. Office Supplies . . . « « v ¢« ¢ ¢« v ¢ o o & 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. . . . ¢« v v v 4 ¢ o e e e e . . 5,000 5,000
Evaluation (Project Analyst). . . . . . . . 12,000 12,000
28. TOTAL DIRECT COST. . . . « v &« ¢ « & . $ 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

: ) Cost
Activ]ty Distributior
Functions Year One Vear Two Year Three Total (approximate
Inservice a -

Training . $ 36,530 $ 23,330 $ 20,060 $ 79,920 18%
Instructional
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%

aIn-servi‘ce Training inciudes 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 inseryice training costs in Table.9 do not coincide perfecily
with Table 7 figures because both Tnservicé training and instructional
development costs in Table 7 include release time payments. In addition,
inservice training included (f) 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 casts, only
release time and uncompensated faculty time are reported here. The uncom-
pensated time first appears in yeaf_two when faculty were given one hour
release time for the three-hour course

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
differerces 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

18g
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Table 8

*Administrative and Investment Costs

Cost Center " Year . One “Year Two .Year Three Total

Administrative Personnel,

Computer Center Staff®, § 42,290 $ 45,960 $ 52,900 -  $141,150

and Council/Advisory )

Group® $ 3,500 $ 4,410 $ 1,440 $ 9,840
Supplies® § 1,520 § 1,660 $ 1,710 § 4,890
Office Equipment $ 2,410 - $ 170 $ 2,580
Renovation® $ 1,010 $ 240 $ 950 $ 2,200
Equ‘ipment/Hardwarec $105,510 $ 5,210 $ 6,130 $11€,650
Materials/SoftwareS $ 18,870 o $ 830 $ 19,700

$175,200 $ 57,280 $ 64,130 $296,610

aComputer center staff includes director, secretary and student assistant.

bCouncﬂ/advisory group includes advisory group expenses as reported in 5/30/79
Account Siztus 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

racu1ty Related Costs by Content Area

Content Area

% By

% of Total

and Activities Year One  Year Two  VYear Three  Total Content Area  Project Costs
Social Sciences
Inservice Training .- § 2,020 $6,730 ¢ 8,850 8y
Instructional Development § 30,300 16,430 41,680 88,410 759
Releasad Time 11,250 4,960 4,040 29,250 7%
TOTAL § 41,550  § 23,570 152,450 $]17,57G 100% 43%
Life Sciences o
Inseryice Training . § 5,580 § 650  § 6,230 104
Instructional Development §17,540 1],620 ‘3,900 33,110 63%
Released Time 10,530 . 4,230 2,400 17,200 R
TOTAL §28,000 § 27,480 § 6,990 § 62,80 100% 23
Physical Sciences
inservice ‘fraining -- § 4,620 §4,20 § 8,900 w
mstrctiona] Development $7740 ngw o wew o sme ey 0 189
Released Time 10,530 4,580 9,400 24,510 )
198 TOTAL §38,330  §20,90  BL50 $ 90,760 1003 i
GRAND TOTAL $107,950  § 71,970 $90,950 . $270,870 100%

Note: Evaluation and Guest Lecture costs do not appear above, These costs are included in Table 6.

valL
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jdentify 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 councitl
members. The $2,960 simply appears (and is in fact exceeded) in ather
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 uniess 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) $452,030

Amount Budgeted for Resources - -164,810

287,220

Less the Budgeted CCJC Contribution -111,000

"Excess" CCJC Contribution $176,220
Tabhle 11

Costs Resulting From Implementation
of Computer-Based Materials, 1977-1980

Content Area " 1977-79 ° 7 1979-20 Total % of Total
Social Sciences v $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 facu]ty were introduced to the concept and prevjously jintroduced
faculty became more involved. In addition, approximately 50% of the
second yeér'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 reilative amount of involvement (42%, see Tables 9
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
sqcia] science faculty were very interested indeed and spent much time
developing computer programs.

The institutiqn'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.

Facdfty support for the project appears manifest in the fact that
they have produced and have implemented instructional materials for their

courses (see Table 17). In short, cost and effort data collected by this
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analyst suggest that the project has had a positive impact on the institu-

tion.

Addendum

Mechanics of release time. "Relei:2 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 fact]ty 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 vourse offering in
the Chemistry department and primarily involved the revision of audio
visual instructional modules for a two-semes*er 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 Iimited 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.

12
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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,
howeverr, 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 yemainder in the 26 vocational/occupational prograni
areas offered by the college. Faculty number 495 full-time and 545 part-
time membars. The institution supports an open door admissions policy
and maintains both developmental and accelerated programs for students. -

~The college is supported jointly by Tocal 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 Tocal
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.
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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
anq“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

duly, 1979 Richard Lent

October, 1979 Thomas Allen and

Terry Coleman

Sinc2 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 positﬁon of viewing the project and its ou?;omes after three years
of CAUSE funding. Ou; 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: T{nterviews 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

19¢
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similar in many ways to thbse 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 fatu]ty 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
probiems.

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 rationaie for the
approach was to provide a course option which would be more flexible in
meeting individual student learning styles. OQver several yearss these
faculty deve]oped slide~tape programs to cover most of the"csazgﬁi for the
two semester "bread and. butter" course of the department--Introduction to
Chémistry (401/402). Monies received under a Tit]e'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 Jow 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 abi?ity and for students who had language difficulties
She and other faculty members described the problem with the original s]idé
tape modules as tncluding insufficient level of detail, content inac-

curtes, and poor technical quality of the audiotape and slide méterials

themselves. One faculty member mentioned that the course modules were
written at the "whim" 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 co]]ege‘admin-
istration to seek support for submission of a CAUSE proposal. The biology
proposal called for the establishment of an AVT course somewhat 1ike
chemistry's. In order to implement biology's project, however, édditionh]
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 quartment 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 studeﬁts 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_]argest
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 enro11ing 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-

[y
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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 ruleg. 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
notbpossess 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 ong 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-

o 209



176

’”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
prbfessional who works in the cehter, 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 Tocated 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-
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 wére working through audiotape/slide
progréms 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 oppbrtunity 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 Tiked the AVT option not only be-
cause it allowed him more flexibility in scheduling his time (he was employed
full timé_and often came in to work at the AVT center outside regularly
scheduled é]asses) but a]so 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 Tearning 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 acadeéic performance by the
second group. Several factors, however, preclude definftive 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 varijable.
No data relating to the relative effectiveness of the AVT and lecture
formats have been collected,

To establish a basis of comparison betweeﬁ the course content of the
AVT and lecture sections, one of the site visitors attended a lecture class
covering con'tent 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 Tecture class
because the lecture class was organized according to the established text-
book for the course which i§ 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 7Tab work, a wall was remoyed from a classroom adjacent
to the ortgtnal AT center and a cRemistry laboratory was constructed to

accommodate thirty-five 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 ré]ease time. Part-time instructors were
hired to assume the teaching responsibilities from which the faculty work-
ing on the project were released. A1l course modﬁles were revised and
several additional modules were develoned.

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 cut 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, tizrefore, 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 inz%anrces, 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 Jack of specialized knowledge in chemistry
sometimes resulted in mispronunciation of terms and inaccurate phrasing.
Approximately 75% of the original set of slides were redone to both im-
prove the conceptual claritv 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 matertals 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/reviewer had to compromise with
different approaches to the presertation of content in a module.

The revision process utilized appears to have been an effective
strotegy for at least two reasons. First, it emphasized multiple review
and feedback cycles. Thus, individual modules were subjected to scrutiny
by more than ow.e individual author. Uhdoubted]y 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 pe 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. Th2 project director further believes that local development
of the materials has meant that they fit the philecsophies 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 éystem 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 deve]obing 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 (multipie 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, develcped
at @ 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 interactiye instructional
programs on the 270 system proved disapoointing 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 FOﬁTRAN, a language known by only a few members of the chemistry
department,

The recent acquisition of APPLE microcomputers is likely to increase
the probaéility 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, @11 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
amung 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 anqther 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) he]ps'ensure the integration of students'
learning experiehces 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 proposé], would have continued but at a much slower pace.
The college might have been able to provide some funding for release time,
but he dbes 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 cou}ses in the department. Carter stated to us that
the development of such courses is feasible and cost-effective only for
large enrcliment courses such as Chemistry 401/402. Chemistry is the only
science department on campus which utilizes an ;pproach such as AVT and
Carter does not think that any of the other science departments have plans
to imp]ément one in the near future. He mentioned that the Biology Deprart-
ment probably would like to develop an AVT program 6r 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 codrdinator and a communicator of information. Major decisions, he re-
ported,.wefe 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 facu]fy developed which required his intervention

as an overt "tie-breaker". He reported that generally, the relationships
among faculty in the departmént were comfortable and that there existed
an "ha}monious" 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 pot
believe that he wouid 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. Y“ent 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 1identical 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 ]earnihg. When asked what he as an instructor
had gained from working on the project, Martin responded that the oppor-
tunity to work c]osé]y 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 section§ of Chemistry
401/402. She wishes that there were some reliable way td 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. B
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" motivatioﬁ in the students if possible. To this end, she
usually incorporat :s a brief presentation/discussijon 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 his attitude toward the AVT course was negative,
he reported, since he thought that the method was too impersonal. He
also did not 1ike the idea that students could re-take exams without
penalty, a practice which has recently been eliminated. From experience,
however, he found”thﬁt 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 Tecture 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 2 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. MWayne recalled that the concept had developed

after three faculty 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
begh a good deal of resistance to the concept among other faculty at
f{rst. 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 factérs make the AVT cours?2 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 ﬁuch 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
r2alized that chemistry's chances were much better because of their prior
involvement in the project and because:df 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 beén more of a possibility. He haant con-
sidered a joint proposal with the Physics pepartment (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 pufposes 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 havé a large enough tax base tu
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 bio]ogy 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 pPhysiology) 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 Departmert 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 generaily
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 Il.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 Tike to use the AVT approach
sbecifically 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 1ab 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 Chemistry 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 .aculty 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 integréte 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 pr{or to submission‘of 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 Moﬁntains, 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 thét 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 activities 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 td us undoubtedly assured

that such a participatory style worked relatively smoothly.

21y
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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 faéu]ty members
and of activities occurring in the department. His decision-making style,
by self report,“&pvo]ves_consensus-mak?ng 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, fﬁétéctive 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
1ittle thought was given to the implications of what was being proposed.
Additiona1'pre-proposa1 experience might have mitigated what appears to
have been overly ambifious plans in this respect,

In addition, several unanticipated Togistical 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 reporte& to be the somewhat less than enthus-
iastic cooperation of the coilége'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 Eapabi]ities is 1ikely in the Future 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 difficu]t
to answér directly since the evidence of such improvement is essentially
non-existent in » formal sense, or is circumstantial where existent.
Unanimous opinion among those associatéd 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 student; 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
understandab]e'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 opinion 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 thrqughout the Chemistry Department. Several faculty
reporteq 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
supp]eﬁents 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 e
project was, in fact, on the specification of the inadequacies of & set of -
instructional mé¥erials 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

290
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multiple feedback loops was used in revising the AVT course materials.

At a broader level, 1ittle 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

ctudent enrollment patterns been utilized.

Summary ‘
In summary, the CAUSE project gt 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 instvuctional processes) but subsequent
actions (i.e., accuisition of microcomputers) will 1ikely prove to have
beneficial results. Unfortunately, the lack of concentrated effort to
evaluate project outcomes makes it 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 éctivity 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, A1l 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 expendjtures 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 was in the last months of the
three-year funding period. Answers to many of my quesiions thus required
a review of events as much as three years or more in thevpast. However,
‘it was partiéu]arly 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 seémed to agree
and the-sTore 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 jtself 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 termsvbf'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 lecture 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,
howéver, 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 categgry’of project expenditure was personnel
which accounted ?or 55% of direct costs. Facilities expenditures account-
ed for 1€% of the project's budget, The third 1afgest 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 dire;tor 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 Expenqjture and Area of Activity

s given in the original proposal and estimated on the basis of 8% of the
total direct costs (originally $186,275).

o 232353

ITEM Objective Objective Objective Evaluation Item

One Two Three 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 14,9022

TOTAL ALL PROJECT-RELATED COSTS $321,358
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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

Project Personnel | $ 125,909 $ 125,909
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 $ 228,523

Other Costs

Faculty Replacement 75,000 2,935 77,935
Indirect Costs ‘ 14,902 14,902 .

Total A1l Project-Related .
Costs $172,495 $ 148,863 $ 321,358

Note: The estimates of "Total A1l 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 Tisted under the project personnel item on Table 12. Instead,
the expenses Tisted under this item on the table (totaling $125,9u09) rep-
resent the salaries of project faculty for the time they actually spent
working c¢n the project. The final cost of the temporary faculty hired

to replace project faculty in the classroom is listed at the bottom of

the table ($77,935).
College's Contribution. As Tisted 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
(foilowing 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 cé]]ege 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-

22w
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_Propesal Budget Summary
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LINE ITEM Requested Contribution Total
frun of host.
NSF institution
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 QPERATING COSTS $ 186,275 $ 186,275
29. INDIRECT COSTS $ 14,902 $ 14,902
30. ~ TAL OPERATING COSTS $ 186,275 $ 14,502 $ 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 oroject 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 {nvestment 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:i» 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 Life~Cycle Function and Project Activity

Objective Objective Objective Evaluation Function

FUNCTION One Two Three Total
Design $ 83,194 $ 10,366 $ 34,388 $ 8,953%  $136,901
Investment 17,5492 51,461°  17,3a7¢ 86,357
Operation 5,2634 5,263
TOTAL $100,743 $ 61,827 $ 56,998  $8,953 $228,521T
a

Instructional materials estimated to have five-year 1life.

b
Facilities totaling $36,388 expected to have 25-year life. Lab and AV
equipment totaling $15,073 expected to have five-year 1ife.

c
Computer equipment expected to have 10-year 1life.

d o . o
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 proje~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 uriversities 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.

-3
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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 dther 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 imp]emented 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 ofganization linking 14 higher education institutions to central
computing facilities. CCHEI was established “n J