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I. GENERAL INTRODUCTION

PROJECT CAREZIR/CaN (Czrecer Analysis Network, CEG-73-3967)
was fundcd ror a twelve month period commencing in July, 1973 and
terminating June 30, 1974, The goals of the project were focused
on the development of 1nformat:icn and delivery systems which wonld
cut nacross grade lines and grovide carcer information to students
and teachers in grades H-1l4 . The structure of this Project was
intended Lo enxzle further develcopment of the behavioral objective
product to inciude four columns of curricular informotion and to
abhrord the onesing pil-t activiticy that had keen started under
PROJTCT CARILR.

PROJECT CARFEIR (Computer Avsisted Rescarch for Educational
Relevance) was funded for a three year period commencing July 1, 1971,
and terminating June 30, 127.. The primary mission of this project
waz "to develon test, and c¢valuate a proces: designed to facilitate,
at the secoriary and post-scconinry ccheol levels, the learning of
rmarketable Wnowledoeo, snills, and attitudes which are needed to secure
¢mployment in selected current and cmerging occupw*lon“."z During
the first fiscal vear of the Project, two additional grant - roposals
were written and funded. FPROJECT CARLER/GUIDANCE (OEG-0-72-4651)
was funded from July 1, 1272 to November 30, 1973, with the termination
date for final reporting purpcses extended to June 30, 1974. PROJECT
CAREER/HANDICAPPED (DEG-0-72-5170) was funded Zrom July 1, 1972, to

June 30, 1974, with an extension for ccme final internal report




writing through September, 1974.

The above-mentioned ongoing pilot activity was to be implemented
by PROJECT CAREER/GUIDANCE and PROJECT CAREER/IANDICAPPED. CAREER/
GUIDANCE had as its mission to take the knowledge bise (a behavioral
objective product) and capabilities of the parent project (now
identified as PROJECT CAREER/DEVELOPMENT) and "develop, test and
cvaluate a new approach to  roviding students from levels K through
post-secondary with brtter knowlcdge about the spectrum of ogcupational
opportunities that really exist, information about the educational
reqguircments which relate to them, and cbjective data on their own
abilities and limitations in relation to the requirements of occu-
pations of interest.,"

CAREER/HAIDICAPPED also was to draw on the data base developed
by PROJECT CARELR/DEVILOPMENT and had as its goal "mecting the
individual needs of persons with physical, cmotional and other
disabilities, so that they can, insofar as they are able, have
cducational and occupational opportunities equal to those of students
who arc not handicappcd."4 When the Third Party Evaluator begar
the evaluaticn in Jonuary 1972, these three components (CAREER/
DEVELOPMENT, CARELR/GUIDANCE, CARLTR/HANDICAPPFD) constituted the
totality of PROJECT CAREER and each component was dependent on
the procduct developrent for the accorplishments of its goals in

the testing or pilsting phase.

-~}




Because each component of PROJECT CAREER as well as PROJECT
CAREER/CAN were in. some way dependent on the core project, the
separately reported projects need to e set in this overall
coatext. Some overlapping in these reports is inevitable, but the
evatuators have made an effert to focus the final reports only on
those aspects of the conponent being treated in each report.

This repurt is a summative evaluation of PROJECT CARKIL/TAN,
covering its one year funding period. The repcit will describe and
evaluate the development of the four column prccess whith completes
the kehavioral objective data base. The pilot testing of this data
in some high school classrooms will also be evaluated on the

following pages.
5 J




ITI. ABSTRACT

PPOJECT CAREER/CAN was funded for the period of July 1, 1973
to November, 1974. The major goal ol this Project was to complete
Lthe development of four cclumn curricular infor@ation for cach of
the PROJECT CAREER behavioral objectives, and to complete the pilot
testing of these BO's in secondary classrooms. These objectives
were absorbed from another component of PROJECT CAREER and were
utilized by this Project after they had alrecady been implemonted
for at least 12 months.

PERSONNEL

Personnel for implementing th;s Project were drawn from the
central staff of PROJECT CAREEX. The key person was the Curriculum
Administrator, Mr. Roger Ritch, who was responsible for the four
colurmn development work. To assist him in this work, he had two
interns and approximatcely 40 sub-contracted persnnnel trained and
supervised in the writing of the four colurn material. In connection
with the sccondary school pilot testing, there were eight classroom
tecachers involved in two high schools.

PROJECT
IMPLEMENT AT TON

Four column development was well organized with a recruitment
and training cystem that cnabled the wrating of the four columns to
keep vace with the supply of three part BO's coming from earlicer

stages of the product development. Several manuals were aeveloped

) e
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to aid in the writing of one of the four colunns. Otker manuals

for the other four columns were brought to the draft or planning

stage.

The pilot test, aithough producing some positive response

from the teachers involved, was not an adequate test of the final

product complete with four colvmns. Only two occupational groups

were tested and most of the BO's used for testing were incomplete

or inadequately packagcd for use. This Prcject did not put any

additional resources into piloting although piloting was part of the

original objectives of the Project.

FINDINGS

P
L]

The additional four columns of information added to the
three part Mager objective represents a significant and
innovative advance for occupational education. This is

a highly transportable product.

Full development of the process for producing the four
celunns is not yet complete. The models for develop-
ment of additional manuals and standards of quality
control are rcady and will be developed.

A data bank of completed four column objectives for 116
occupations is complcte.

A sample package of the product indicates that there is
still much variability of quality in the four columns.

The weakest columns were prerequisite skills and componeat

1




tasks. The concepts column was the most fully developed.

5. Computer retrieval capability is now available for )
several useful configurations of data. Aadditional column
coding is necessary to make the computer capability
fully useful.

6. The limited pilot testing established that the data, at
this time, has high impact on occupational instructors
and moderate impact on academic teachers. The pilot
test did not produce measurable impact on students at
this time.

RECOMMENDAT IONS

In view of the above findings, the Third Party Evaluator

rocommends the following:

1. That the Project not releasc any more data for testing
until any batch to be released has been subjected to
additicnal editing and any gaps in information have
been filled.

2. That the Project give hiyh priority to completing the
final remaining cdevelopment steps for the four columns,
namely the complection of the remaining manuals and
coding.

3. That upon the completion of the remaining four column
manua.s, the completed four colurin cbjectives be re-
edited and coding added where missing.

1i
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4. That additional pilot testing be backed up with careful
in-service training for the personnel conducting the
test, that regular follow-up contact be maintained to
monitor progress, and that adequate supporc personnel
be made available to consult on instructional design
development using the Project data.

. That additionul programs and configurations of data
retrieval be limited until the initial retrieval programs
can be tested for their feasibility and potential user
demand.

6. That the Project make a major investment in developing
a few alternative ways of sequencing and packaging
the data to maximize the value and usefulness to
potential uscrs.

CONCIUSION

PROJECT CAREER/CAN was funded July 1, 1973, and in June, 1974,
was c¢viluated on its three najor objectives which were to complete
the addition of four columns of information to the PROJECT CAREER
behavioral objective, to computcrize these data for effective user
retrieval, anud to pilot test the uce of the product in the classroom.
All of these oljectives were inherited from ongoing components of
PROJECT CAREER that began twelve to eighteen months before this
Project was funded. The funding from this Project was entirely

directed touward the first two objectives, with the third objective

)‘3@
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allowed to continue on its own from previous funding. The evaluative
findings substantiate that the first two objectives were effectively
accomplished and the product at this peoint is about 9C% completé.

A sufficient data bank has been established to warrant further
testing. The pilot test established the feasibility of using this
product in the classroom, but was tco limited and ineffectively
rmonitored to provide more than rudimentary data for further product

development.

13
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IIT, HISTORICAL HIGHIIGHTS

PROJECT CAREER/CAN (#V361049L, Grant #)EG-72-2967) was originally
written in proposal form about January 1973, and was then eventually
funded under the aegis of the new PROJECT CAREER Director, Mr.

Lamo, to begin July 1, 1973, and to end November 30, 1974. Formal

Third Party Evaluation covered a twelve month period through

June 30, 1974.

PROJECT CAREER/CAN was designed to allow for an extension of

certain aspects of the work already developed under PROJECT CAREER/

DEVELOPMENT and PROJECT CAREER/GUIDANCE. At the outset of this

Project in July 1973, each of the CAREER/CAN objectives had already

been initiated. The mission of this Project, then, was to carry

throuch with the implementation of objectives that were part of
earlier funded proposals.

PROJECT
ECTIVES

-

038J

This Project had three bas

® To develco the kasic three part PROJECT CAREER behavioral
objectives, vzlidated Zor osccupztions, into an elucationally
relevant objective with focur additionzl colurmns of
curricular infsrmation.

® To exvand the computer capabilities fcr providing user
information based on these objectives.

e Tc pilot test the capabiliti >Z using these objectives
in curriculun develozment, 1nstruction, and guidance.

| I
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The baseline for these Jevelopments was to be the availability
and/or the continuing development of validated three part objectives
from PROJECT CAREER/DEVELOPMENT. Pilot testing and computerization
of the data had already been .implemented by PROJECT CAREER for more
than twelve months prior to the funding of this proposal.

During the ensuing twelve months of this Project, significant
strides were made in the development of the four columns £for the
BO's. The pilot activities, howeve., were not augmented and LEA
perscnnel continued on their own with developrments they had worked
on during the Zour week workshop of July, 1973. This workshop was
a rajor event designed to further the piloting objectives of CAREER/

CAN.

9)
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IV. EVALUATION DESIGN

The evaluation of PROJECT CAREER essentially involved the
development of systematic information gathering procedures that would
be useful for ongoing formative evaluation of a research and develop-

ment project. The Project existed to develop a product and to test

the feasibility of its use in the school setting. Although there

was an early implication in the Project's aims that a final possible

outcome could take the form of student learning, in reality, the

Project never did come close to attaining this as an ultimate

otvtcome. Thus, the outcome or summative evaluation problem was

prirmarily limited to a study of the f£inal product and the process

1

throuch which it was develcped. Part of the evaluation of that

product by pctential users of t
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that could be used to improve and enhance the development of the
product and its testing.

A comprehensive written evaluation design was developed
based largely on process and product output objectives, which
provided a very systematic basis\for information gathering. The
nature of these objectives and the Project itself lent itself

toward much gualitative evaluatic... Quantitative outputs were

Hh
(R3]

in the form 2f cumulative counts. 1In their Jesign, the evaluators
strove £or the most systecmatic collection of information possible
in 2 form that wculd be mest useftl Zor ongoing decision making

recarcéing the Project's aims. Some of Tthis information gathering
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too: of ongoinc consultation with rembers of the Project
afs. wentually, the Ev ators Zeve 2d a Zorm of 1 rim
Staf: E tually, t Evaluators Zevelcpad orm of interinm

reportincg in which full reports and shorter memos were prepared on
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specific aspects of the Project in order that this information would

reach the Project soon encuch to ke of value
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NEESI Ccnsultants. This oprocess, in turn, provided the source

of the evzluators zs needed

chancges and modifications were identified. Informaticn was ceatinually
soucht Zrom the Project as to whethier or nsot changes had besn male
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as well as for Zocumentary evidence that chances had tzken dlzce.
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INFORMAT ION
GATHERING
TECHNIQUES

The
technigues

evaluation

following is a listing of various information gathering
employed by the evaluators in implementing the general

plan described atkove.

° Interviews with key Project personnel.
° Interviews with LEA perscnnel.
° Interviews with sub-contracted per-onnel {(e.g. con-
verters, validators, coders, etc.)
° Structured survevs or guesticnnaircs of cectain Project
personnel.
° Inspection of documents, brcth internal, manzacement
documents and products =z=nd activities produced kv
the £field testing.
° Consultation with outside experts.
* Product evaluatiosn fllewing standards established
by instructionzl product design experts.
° On-site Observation o field testing activities,
worxsheps, confereuces, and perscnnel training sessions.
wxITTEN
DOCUMENTATION
To grovide for consistent and systemztic Zfesdback oI this
informatisn to the Project, the Zvaluaiors sckmitted the foilowing
written Socuments:
° Five written evaluaticn desicn propeosals.
® Seven cuarterly reports.
L Intexrim fcrmative evaluztion reports on the foliowing
aspects of PROJZCT CAREER: 23; twe reporis on vaiidaticen:
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full tire Project

b) two reports on four column development; c) one
report on general product development and packaging;
d) one report on pilot activities; €) one product
evaluation report.

e Whenever key Project central staff were interviewed,
memos summarizing the interviews and the understandings
reached were sent to PROJECT CAREER within one week.

Some of the complexity of monitcring all the Project's
available sources of information can be appreciated bv the fact

that over the life of the Project, therc were nearly 400 different

persons involved in some aspect of the Project. Besides the basic

the Randolph, MA. headquarters,

there was a large group of affiliated LEA personnel in over ten

.
)
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arfferent

m

chools, as well as hundreds sub-contracted personnel

that perfcrmed the t asks of writin

coding objectives, and writin

18}
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columns for the objectives.

Lo have some contact, if only
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V. PROGRAM OBJECTIVES

As was pointed out in the introduction to this report, PROJECT

CAREER/CAN was funded for the purpose of augmenting,

main areas,

in three
the work of PROJECT CAREER:
Four column development of BO's.

Expansion of computer capabilities for information

retrieval

the four column data for use
career guidance programs.

A feasibility test of
in K-12 classrcox and

In the folicwing section of this report, we shall specify

each of the

activity.

sections of
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TO EACH, T=EEZ

status

three Project objectives and give summative comments

of those okjectives ziter twelve months of Project

More detailed data will ke provided in subsequent

this report.

RELATION

H

BIFAVICRAL OBJZCTIVES,

INCLUSICY UXDIR THE
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LEARNINGS, (3) COMIONEINT Ta {C) EXVIROMMEXNT AXD

PRE-~REZQUISITE MIONEN S,
(D) Coxc=eIs.

The figure oI 30,7220 behaviozzal oojectives was =z tarceted
Zigure estzblished early in the life of FROJECT CAREZEZR. This
Zigure, howsver, was never m2I¢ thzan an estimate of what the Protect
might e able tc develop, 3v the time PIREJZCT CARIER/CAN was

Zour ¢olumn
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By June 30, 1974, the total number of four column objectives
completed was about 9500, covering all but a few of the 116 occu-
pations on the PROJECT CAREER list. Other significant develop- -
ments were the completion of coded manuals for related concepts from
the fields of mathematics, science, and business; the completion of
a coded manual for prerequisite skills in mathematics; the initial
draft of a manual for coding alternative environments; and the
development of a model for completing additional coded manuals to
include the component tasks coiumn.

The recruitrment of four colurn writers as well as their
trzining of the writers was develcped to the point where zroduction

- e
aXr<

could be xept up to the availability of validated three

'(‘ {

nbjectives in any of the PROJECT CAREER occupations.

2. GIVEN 50,000 VALIDATED EEHAVICRAL OBJECTIVES WITH RELATED
INTCRMATICN (4,3,C,D, IN =1), DEVELOP AN AUGMENTID COMPUTER CAPA-
BILITY TOR STORACGE AXD RETRIEVAL OF INFCRMATION BY ELEMENTARY,

JUNIOR ZIGH, SZICOXDARY AND POST SECOXNDARY COUNSELORS AND TEANCETR

- -

Computerizin: the Jztz as it was developed ha
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build into the ZROJECT CAXZIIR systexm., The computer hardware was
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or guidance use was undertaken during the life of the Project.
However, as we shall document in a separate section, the

needs of users for certain combinations oI data were programmed snd

the planning of computer time and capacity for meeting user needs

in further testing of the product was accomplished.

3. PROVIDE IN-SERVICE TRAINING TO ELEMENTARY, JUNIOR HICH, SECONDARY

AND FPOST SECONDARY COUNSEIORS AND TEACHERS IN THE PILOT DISTRICTS

IN

+3

HE UTILIZATION Or THE COMPUTERIZXD RELATED INFORMATION DATA

DEV

tr

LOPED IN OBJECTIVE #1.
By mid-way through the Project year, it was evident to both
the evaluators and the Project Stasf that no further workx after the

-

o> had actually keen carried out with the pilot LEA's.

0
H
-
O
{
0
o

oo
ol

g
rt
rt
ey
[b]
{
e
0

inc oI the evaluaxtors

~

[\

the Project Directors revised the
objectives Zor the pilct testing to Zocus on the role of the pilot

testing z= it impacted on dztz Zevelooment. Final summative evalu-
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as = -



O

ERIC

Aruitoxt provided by Eic:

envisaged in the language of the proposal.

Another factor that accounts for the limited attainment of
this objective, was the fact that the final budget for this Project
did not actually fund this objective. The only budgeted costs
associated with this objective were a portion of administrative
costs that went into limited planning and supervision of the LEA
effort.

If{ we were to limit our evaluative considerations to the
actual relationship between the stated cbjectives, the budgeting and
disbursement oI funds assigned to this Project, and the actual
observed level of Project staff involvement in the pilot LEA's,

then we would conclude that this objective of CAREER/CAN was

n

actually never implemented. In »noint of fact, however, there was
pilot activity coing on sustained by funds Irom other components

of PROJECT CARZIER, and on which we shall report in subsecuent

sections.
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ADMINISTRATION AND PERSONNEL

VI.

There were two categories of personnel involved with PROJECT

CAREER/CAN (excluding LEA personnel). One was the full time staff
at Project headquarters in Randolph. The other category were

comprised of part time sub-contracted personnel that wrote the

four columns. This section will discuss these categories
separately, as well as the general administration of the Project.
Because the same central staff performed functions associated

with all components of PROJECT CAREER, the description and evalu-

ation of administration and central staff will be similar for each

corzcnent oI the Project.

ADMINISTRATION

REER 1s represented

g
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Q
Cy
try
)
;3
3

The administrative structure of
fzliowing pace (Figure 1).

Ttitles that are associated withk various

he overall ovoe

rt
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expertise in sophisticated research functions, and in curriculum
and instructional design technology. But these are matters of
judgment and hindsight based on the performance of the already
hired staff.

In the same vein, there was not always a close match between
the training and experience specified for the job title and the
training and experience of the person hired for, or appointed to

the job task. Again, we rust allow for some flexibility to account

1

for the

arket in availakle personnel, and the fact that many of the
capzftilities needed Icr success in any of the Project tasks had to
be developed through experience. 1In the opinion of the Third Party

Evaluators, the Prcject staff were cenerzllv competent, enthusiastic,

ot
Ly

and cdedicated. Theyv were able to implement most of the Project

th

ectives to a successfitl conclusion. But the Project stafs did
not, in the Iinzal anzlysis, possess all 5f the caparilities which

covrld have teen used. The two maicr wozknesses were noted above.
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bi-weekly report that provided the director with the following
information:

1. Budgeted dollars for the total funding period by line
item andpercentage of the total.

2. Dollars spent by line item during the two week report
period.

3. Percent of the total line item budget for that period.

4. Percent of the total spent during that period by Iine
item.

5. Cumulated dollars spent to date.
6. Percertage of total line item budget spernt to date.

7. The balance remaining of the budgeted dollars for each
line item.

The system provided for the use of a triplicate voucher
that enabled the careful tracking of all money disbursed by the
coded budget numbers. These vouchers were the basis for the fiscal
records. The vouchers were the basis for the fiscal records. The
vouchers could be compared with actual amounts paid out by the checks
drawn against the Project's account. The Third Party Evaluators
have received all of these bi-weekly reports.

STRONG POSITIVE
ADMINISTRAT ION

Effective project management includes a well developed
structure for allocating personnel to tasks, including recruiting
and training, and a sound fiscal management system. 1In addition
to these tangible structures, there are the intangible aspects of
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establishing a good working environment, providing for effective
interpersonal coamunications, establishing decision making procedures
that are geared to the nature of the Project and the professional
staff, supervising staff and functions so that quality is maintained
and projects are completed, and in general, precviding the Project
with sound leadership and good public relations.

The information summarized above indicates that the Project
did develop reasonable, successful administrative and fiscal
structures. 1In general, compétent personnel were hired and assigned
to tasks that they w.re capable of performing. Quality control was
maintained to some degree ét "cast as evidenced by the departure
from the Project, by agreement, of any staff person who was not

performing adequately in an important task.

REPORTING AND
RECORDS

With the exception of fiscal reporting and personnel records,
which were described under Administration, the major reports and
records maintained by the Project were the following:

1. Quarterly and Annual reports.

2. Data production reporis, periodically prepared for
internal <irculation.

3. Logs of data development processes such as validation,
coding, four column writing.

4. News and Views, a newsletter circulated to all LEA
personnel and others affiliated with and interested in
PROJECT CAREER. 2&3
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The major record keeping problems were discussed under
ADMINISTRATION AND PERSONNEL. With regard to the above list, the
judgment of the Third Party Evaluators is that these reports were

relevant to and adequate for the needs of the Project in these

areas.

2y
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VII. GENERAL FINDINGS

The summative details of our evaluative findings will be -
orovided in this section and will be keyed to each of the three
major Project objectives - four eonlumn Scvelopment, computer
capability, and pilot testing.

FOUR COLUMN
DEVELOPMENT

The complete PROJECT CAREER behavioral objective, as it was
eventually defined after several developmental stages, consists of
a task outline listing the major responsibilities and duties of the
occupation; three part Mager objectives based on the duties or
duty examplcs; codes indicating the attainability of the objective
by different handicapped populations; and four columns of additional
information that enable the objective to be related to curriculum
and instruction. The handicapped coding was in independent opera-
tion that did not alter the objective in any way. But, the addition
of the four columns was a significant advance enabling the teaching
of occupational skill objectives or job task statements directly in
the classroom.
The Third Party Evaluators made two extensive analyses of
the basic four column model for the purpose of formative cvaluation.
These were submitted as separate reports on December 27, 1973, and
March 15, 1974. The model was cxaminoed, along with a sample of
completed data, by a leading expert in instructional design, Dr.
3V
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Leslie Briggs of Florida State University. In considering this
model, its potential value for curriculum development and instruc-
tional design, and other possible alternatives for designing such
objectives, THE EVAIUATCRS, WITH 1THE SUPPORT OF DR. BRIGGS, CONCLUDED
THAT THIS BEHAVIORAL OBJECTIVE PRODUCT WITH THE FOUR COLUMNS OF
INFORMATION IS AN OUTSTANDING INNOVATION.
The four columns are defined as follows, taken from the
four column writers training manugl (see Appendix, page A-23):
® Pre~-Requisite Learnings - Those skills, knowledges,
understandings and attitudes, which will not be
taught during the trcatment, but which are necessary

for a student to possess in order to facilitate the
acquisition of the new behavior.

° Component Tasl.s - The individual activities which are
necessary for the completion of the listed behavior
when that kehavior must have component tasks per-
formed in sequence.

° Environment - The alternative environments which may be
utilized for acquisition 5f the listed bLehavior, i.e. -
media, mode of instruction,

° Concepts - The abstract rules, principles, laws, and/or
gencralizations which are related to the performance
of the listed behavior. These are listed for purposes
of providing for the transfer of learning as well as
for interdisciplinary approach to instruction.

° Production Strateqy - The dectailed objectives from the
original proposal called for the four columns to be
written by teams of writers combining occupational
expertise and cducational expertise. As the writing
was fully implemented, however, these teams, with a
few exceptions, were never formed and all four columns
were written by the same person. The writers were
recruited from occupational educators or persons with
both job and teaching experience in a given instruc-
tional areca represented by the BO's assigned to the
writer.

i
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Ultimately, there will be manuals developed for each column
with coded entrics so that a writer can gencrally select the neces-
sary information from the manual, and enter it along with the coée
on the grid sheets. Thesec manuals are not intended to be limiting,
however, and when a manual docs not centain information that a
writer believes should appear in a given column, that information
is to be included.

For the current production year, the only fully developed
manuals available were those for the concepts column. Here the
writers had access to lengthy lists of coded concepts for mathe-
matics, science, and business. An inspection of these manuals
revealed them to be well organized and extensive. The concepts
were alrhal wtically by categories.

The first of several planned manuals for the pre-requisite
ckills column was complcted for math skills. Additional nanuals
are planncd for science skillc, cormunication skills, and cccu-
pational skills.

An alternative cnvironments manual has been completed in
draft form, but will not be coded or published until the information
can be organized by USOE Occupational Clusters. This organization
will enhance the valuec of the manual, since potential users can
consider a number of alternative learning envircaments (which
includes tools and equipment) for the different oocupational
clusters. HNo work has been done, as yet, on a manual for the
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crnponent tasks column. Such a manual requires a simple to complex
sequencing operation of the available data before component tasks
can be placed in a manual. This eventual sequencing will be a
major step forward for the product, fer it will enable the relating

of data to learning hierarchies.

Four Column Writers
Written job specifications for four column writers include
the following:

1. Current industrial-occupational experience in the area
assigned for curriculum development.

2. Instructional or job training experiecnce.

3. The ability to work as part of an interdisciplinary
team charged with making joint decisions.

4. & knowledge of minimal related arca requircnents for
successfully performing job skills.

5. A knowledge of developing curriculum materials for
instructional use.

6. A willingness to expend a "rcasonable" amount of time
in the development of four column data.

7. A willingness to base a workinu relationship with PROJECT
CAREER on a successful performance level.

Mr. Roger Ritch, the Project's Curriculum Administrator,
developed a detailed recruiting and training plan. Writers were
successfully recruited from newspaper advertiscments and through
extensive contacts with the regional vocational-technical schools.

A one page personal data sheet was collected for cach person.
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Applicants were interviewed and, simultaneously given individual
training. Quality control, and retention as a writer was based on
successful continuing performance based on a 100% edit of the -
returned material.

Since the writing was never implemented on a team basis,
gualification #3 was never required. The evaluators inspected the
complete records of all active and inactive four column writers,
and found that there were no exceptions to the qualifications required
for items #1 and #2. For example, a writer for the instructional
areca of inkalation therapist was listed as a respiratory therapist
with 7 yecars experience; a writcr for auto and diesel mechanics
was an automotive teacher with 15 yecars experience; a writer for
nursing, nursing assistant, and medical laboratory technician was
a registered nurse with 14 years experience, including the teaching
of licensed practical nurses.

As of Junec 1974, there wecre 31 active four column writers and
13 who had written but were currently inactive. Their years of
experience ranged from two to more than twenty years with a median
of about seven years. as of the end of June 1974, the instructional

arcas covercd by these writers included about 80 of the 116 occu-

pations.
Froductivity
Productivity over = f7-  six months of the Project averaged
about 300 BC's per week wine . «.~re were sufficient validated three
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part BO's available. During one high production period, as many as
500 a week were completed. By the end of the Project, the system
was capable of recruiting and training a sufficient range of man;
power to keep up with the production pace of validatcd three part
objectives. Total production of completed four column BO's by June
30, 1974, was approximately 9500. Mr. Roger Ritch estimated that,
by September, BO's for all 116 occupations would be complete with
four columns. Estimates of that final figure ranged from 12,000

to 16,000.

The Product

No careful, objective evaluation of the quality and utility
of this product is possible at this point. Some information on
utility will be discussed under findings from the pilot testing.
This testing was limited to just two occupational groups, elecc-
tronics and business.

There are a few comments that can be made about the quality
issue. First, the quality of the final product depends, to some
extent, perhaps a large extent, on the quality of the three part
BO. A check of a final batch of completed BO's for automobile
mechanics, supplied by the Projecct for pusposes of evaluating a
sample of the final product, indicated that there is still wide
variation in the quality of the three part BO.

Fecedback from the four column editors, based on their editing

of the columns and their training and follow-up contacts with the




four column writers, indicated that the order of difficulty in
writing the columns follows the order of the columns: pre-requisite
skills is most difficult to write, component tasks next, then
environment, and concepts is the easiest. The latter is also the
only column with completed manuals for the writer.

Our scanning of the sample of auto mechanics BO's would
tend to confirm this order of difficulty. Pre-requisite skill
columns were highly variable, many containing items lacking the
stems “"uee of," "knowledge of," or "ability to," as prescribed
in the editor's manual. A typical item found in many of the‘auto
mechanic pre-requisite skills columns was "8th grade recading.”
Presumably this relates to the reading level of the instructional
manual for car repair. However, at least one user of these BO's with
the educable mentally retarded, suggested that this was a meaningless
pre-requisite since many of the skills could still be learned
without this reading ability. Sometimes a concept would appear by
itself in thc pre-reguicite skill column and again in the concept
column.

Component task columns covered ¢ wide range of detail.
Some siaply repeated the task statement. Some specified that the
automobile instruction manual be followed. And some were detailed
task breakdowns of the more complex task statement in the three

part BO.
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Obviously, the only effective evaluation of the quality of
this four column information can come from the occupational educatcr
who will use the data for instructional purposes. As we shall detail
below, testing of this data has been extremely limited to date. The
evaluators have reason to believe that the sample package of data
we were shown does not represent the best that is available from the
Project at this time.

Finally, we note again that the process is still not yet
fully developed. 1In the absence of the remaining manuals for use
by writers, the information produced will not be as systematic as
it needs to be, nor will variability in quality be reduced to a
more tolerable level. However, it is clear from an inspection of
the final product that the¢ amount, extent, and general quality of
information now available for teaching these skills is far in
excess of what most teachesrs presently have available, and would
undoubtedly be welcome support in any occupational teacher's
instructional planning.

COMPUT ER
RETRIEVAL

The second of the three major objectives of CAREER/CAN
carries the following specifications from the original proposal:

1. Retrieval of pre-reguisite learnings for a single
behavior or clusters of bechaviors.

2. Retrieval of concepts for a single behavior or a
cluster of behaviors.




3. Search across behavioral objectives and/or occupations
common to any single or group of pre-requisite learnings
or concepts.

4. A commonalities retrieval which will search out behaviors
common to a wide range of occupations.

These specific objectives actually cover only a small number
of the many useful and important ways in which information, based
on these data, could be retriecved from the computer. As the Project
stands at the conclusion of twelve months, the lack of coded pre-
requisite column material (with the exception of math skills) makes
it impossible to implement the above objectives which pre-suppose
such coding. Such coded information is available for the concepts
“oliumn only. One pilot retrieval effort has already been imple-
mented for a user in a pilot school. As the other two columns are
coded, this will expand the possibilities even more.

The commonalities retrieval is fully operational at this
time, although no commonality searches have bcen made to determine
what the data might look like. From our study of the process and
the product as it has been developed, the evaluators believe that
the most significant commonality information for instructional
purposes will eventually come from the data in the four columns
and not from the occupational (job task) skills contained in the
three part objectives. But such commonality searches must await
the full development of coded information for cach of the four
columns. Except for the concepts column, this represcnts several

more months of development.
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3. Search across behavioral objectives and/or occupations
common to any single or group of pre-requisite learnings
or concepts.

4. A commonalities retrieval which will search out behaviors
common to a wide range of occupations.

These specific objectives actually cover only a small number
of the many useful and important ways in which information, based
on these data, could be retriecved from the computer. As the Project
stands at the conclusion of twelve months, the lack of coded pre-
requisite column material (with the exception of math skills) makes
it impossible to implement the above objectives which pre-suppose
such coding. Such coded information is available for the concepts
“oliumn only. One pilot retrieval effort has already been imple-
mented for a user in a pilot school. As the other two columns are
coded, this will expand the possibilities even more.

The commonalities retrieval is fully operational at this
time, although no commonality searches have bcen made to determine

what the data might look like. From our study of the process and
the product as it has been developed, the evaluators believe that
the most significant commonality information for instructional
purposes will eventually come from the data in the four columns
and not from the occupational (job task) skills contained in the
three part objectives. But such commonality searches must await
the full development of coded information for cach of the four
columns. Except for the concepts column, this represcnts several
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COMPUTER
FACILITIES

This secticn of the report, from page 24 to 44, reviews the
present status of PROJECT CAREER and PROJECT CAREER/CAN data progessing
activities together with planned future activities. The report was
written by Mr. Larry Englich, the computer specialist hired by NEESI.
Comments are provided on the feasibility of proposed activities as
well as the progress made to date in the duata processing area. The
report provides a brief summary of informotion presented in previous
reports on this subject, dated June 14, 1273 and December 28, 1973,
as a context for evaluating the present status of work.

The report is based on information provided in interviews
with Mr. John Post, Peter Coox and wWilliam Shaw, conducted during
July, 1974 and on documents provided by Peter Cook.

The observations and recommendations contained in this
section are listed in full on pages 42-44 and the text pvovides
background information relative to the observations and recommen-
dations. These observations and recommendations can be summarized
as follcws:

) Productivity from the computer operation has greatly
increcascd, and the data preccessing operation now sup-
pcrts project requirements fully.

° Some projected future project activities requi-. -,

however, development of some related data processing
facilities which do not now exist.

3y
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® Although there are minor gaps as noted above, future
plans fcor data disscmination and testing are generally
soundly based on the presently available computer
hardware and software.

PRESENT STATUS OF
CAREER/CAN DATA
PROCEZSING

In this section, we will review the present status of Sowputer
operations for PROJECT CAREER and PROJECT CAREER/CAN and prescut
some corments about the evolution of the computer operation.

Prccent Activity

PROJECT CrPLEER and PROJECT CARELR/CAN arc concerncd with
establishing o cata base of approxirately 20,000 bchavioral objec-

tives which Lave been “"validated" in the scnse that their relevance
to one or more of a group of occupations has been cstablished.
Validation of objectives originally involved a several ticr screening
procens . The validation procecs was an extensive and cumbersone

onc that requirad computer support to make it even partially
menageabloe.

Initially, behavioral objectives were first written by persons
in various cducational areas. The original “"yield® in terms of
valiuated objectives from the row data was relatively low. In
addition, the project, in its iritial stage, was plagucd by large
backlose in the data procescsing activity and sceming comrmunication

difficulties botween data processing personnel and other project

staff ncxmbers.
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In the initial data generation system, an objective was
first keypunched, and a computer file of such objectives was prepared.
Objectives were processed in approximately 2000 objective "batches."
The objectives in ther.- files were sorted by instructional area
subgroups according to the U.S. Office of Educaticn instructional
coding system. "ID" numbers were also assigned to the objectives.
After this initizl computer processing, reviewers for each
of fifteen cccupational clusters determined whether the objectives

were relevant to their clusters. A computer file of the ID numbers

of objectives zssigned to each cluster was then produced. This file
was then passed agzin=t the initial "batch" of cbijectives, and

Questiznnzires were produced for a secosd level of screening.

Objectives which passed through bcoth levels of screcning were
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l Figure 2
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Figure 2 (cont'd)
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The improvement in data quality has made parallel efforts
possible in data generation. Now the basic validation process, the
annotation (four column) process, and the classification for handi-
capped persons can all be done at essentially the same time without
first waiting for completion of the validatiz. precess.

HARDWARE FACILITIES
AND PROGRAMNS
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up to a standard that would support operation of the data generation
programs by programners and computer operators with no previous
knowledge of the development of the programs.

GENERAL
OBSERVATION

The software used for creating the file of validated objectives
has statiliced and reached a level of quality such that it adequately
supports project objectives with respect to data crocessing for

data gencration purpsses. File structures and objective coding

(o

scliemes have been simplified and improved as the rroject has pro-
gressed. The administratiocn of the computer activity has also improved

greztly so that coals ané priorities for the computer
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Data Dissemination

During the current £iscal year, the project glans to distribute
data to the approximately 350 school districts in the state.
Twenty-four of these districts will be selected for special pilot
evaluatinn of data effectiveness.

To do this, the project's cdata processing group will carry

th

out two kxinds of activities:

® Data wil: ke compiled in "off the shelf" cztalogs
in mulitiple formats as kv job title, by instruc-
tional program, by common skill element, or by handi-
capped groupinc.

o Lita will alss be compiled in special catzlocs so long
as the recuests for compilaticns of this sori can be
supported ky emisting grocrams or easily developed
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one half will be drawn from populations with normal needs.

The primary inteaticn of the evaluation process is to determine
whether or not access to PROJECT CAREER data reczults in curriculum
improverent. A secondary intention in evaluation will be the
beginnings of a process to refine and improve the ;aster Gata file.

Project porsonnel contemplate some use of data processing
technicues in the evaluation process, tut no specific plans have
ceen mzde. Such planning will be undertaken after some initial user

resovonscs have keen ortaines.

Plans for maintecining the project data basc are presently
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few as ten percent of the objectives initially d:fined were actually
validated, yields of approximately ninety-eight percent are now
being expcrienced. Processing backlogs are largely eliminated, with
keypunching keing, possibly, the only remaining bottleneck in data
flow.

2. HARDWARE AXD SCFTWARE FACILITIES ARE ENTIRELY ADEQUATE FOR
PRESEXNT Al PROJECTED DATA PROCESSING OFERATIONS.,

The present work 1oz3d and the work projected for the next
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such reguests for both

intrinsic worth. This

compilations to a manageable level while still

and worthwhile requests for such compilations are honored.

concentration 2f &
since it permits,

control over the

"drifting

cualit

technical (programming) feasibility and

approach will limit the workload for special

insuring that realizable

The

-

data distribution in a single center is also wise,

in this initizl pilot phase of usage, prcper

y of the data base and prevents any pcssibkle

-

apart™ of the content of rmultiple copies of the data base.
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PILOT
TESTING

The criginal objectives of the pilot test, as written in Fhe
PROJECT CAREER/CAN proposal, emphasized activities that were guidance
oriented and directly related to those objectives already implenented
and funded by the CAREER/GUIDANCE component of PROJECT CAREER.
Because the CAREER/CAN budget never funded thess _bjectives, and
hecause they were fully evzluated in the report on the rroject
which did fund therm, there will be no reference in this report to
those pilot activities.

riowever, the pilot use of the four column BO's in secondary

school classrooms is directly relevant to the major thrust of
CAREER/CAN, the full Zour column ceveloprent of the BO's for
—r

This pilot test was "inherited®

test evaliucated z2nd rewvorted on

context oI CARRTIER/CAN, despite the lack of direct fundinc supoort
Zrcx this Project.

The 2ilct test relevanze to the missicn of CAREER/CAN was
made explicit in Decembeoer 1873, in a revised set of chiectives
srepared Ior the sofond "ry school component. These new objectives
identified the m20or purpose of the pilect test as 2 means “to

ad e g P N = -— - - s & - -— - - *
The speciiic sdectives arzwn .p Z0or tRisg -ilict Zest, which
- - - - s
—— - P i 4~ % T~ - s - .. L S -3
were then communiczied to the LIX perscan2: involved were the

T T e
folizowing
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Determine if

the overall format of PROJECT CAREER data

is useful as a basis for curriculum development.

Analyze ways
of the parts
format, i.e. Condition,

Performance, Extent,

in which occupational teachers use each-
of the PROJECT CAREER behavioral objective
Pre-

requisite Learning, Component Tasks, Alternative

Environments, and Related Concepts.

Analyze ways in which interdisciplinary team members

use Condition, Performance, Extent, Pre-requis

ite

Learning, Component Tasks, Alternative Environments,

Related Concepts.

Identify potentizl problems in coaverting raw data into
learnilng packaces.
Develcp processes to convert raw data (PROJETI CAREER

format) into individua 22 learning packages.

Test the twse o2 PROJECT CAREER data based lesson plans
in different Xinds of classrcom modes, i.e. small group,
larce group, individuzl instruction, etc.

Identify prcklems with implerenting PROJECT CAREER cata
kased lesscns in the classroox.

Determine tezacher reaction tc using lesscns Zevelcped
Zrom FROCECT CAREER Zdata.

Determine student reacttion to working with instructional
materials baseld on PROJECT CAREZR data.

Tasis Iox testing the above set oI chkjectives was extremelw
will De segen Ircm cetails on the 2ilst civen below. The
Zvaluztors ZJevelgcped z crestionnaire (See appendix, sace A-7)

sizgneld to elicit zs much Infzormation zs psssible rearing
inment oI these chjectives. Zowever, the informziion zn

€ very spotty Ior reascns we shall make clezr. What is

nowever, Ixom this very limited znd coorlw structured
Si )
?%=¥§i%$¥7
L _oees)
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and directed cilot test, was that the PROJECT CAREER data is indeed
useful to teachers.

Pilot Schools and Students

The original PRCJECT CAREER proposal specified that pilot
testing would be conducted in an urban system, a suburban systenmn,
and a regional vocational-technical school system. 1In the Spring
of 1972. the three LEA's were selected, with Springfield, Milford,
and Blue Hills Regional Vocaticnal-Technical School representing
the three spccificd settinags.

From the outset of the involvemsnt with the LEA's, there were
roblens that aifected the Zzta develcopment work of PRCIECT CAREER

and created poor relaticnshizs with the LEX personnel. 3y the time
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Blue Hills Region). No actual pilot use of these data, however,

was ever made in that school, and the informaticn available from

the surveys does not contribute anything to the evaluative data -
collected from Springfield and Milfcrd. We shall therefore limit
our reporting to those two systems.

Pilot Plan

The original pilst plan called for an interdisciplinary teanm

apprcach in which the team lezcder or core teacher would be the

occupaticnal teacher zand ~he otzer merbers of the tear would bs
from academic disciplincs. The occuraticnal teacher would receive

B0's Zcr his occupationazal iastructicnal area and the academic

teachors would mzke their instructional inputs primarily from the

13

m - ~ o= ~ S - + - = - - oS n >
The rlan enviszaged an intgoet grour of students studving under

8]

the cccupational teacher who would move as a croup To the acadenic

-— - h PO - - * N -~
t0 mzximize the relevance 2f their s
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directly tied to behavicsrzl chjestives Teing used by the occupztional
- L - relevance of thisz lez>nins <o - - SamialAn ol e~
teachexr. The relevance oI this learning Ior career decision mzking
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inventory would be computerized and serve as a basis for searching
the data bank for ail occupations to which that skill development
would be relevant. This exploration component was to be facilitated
through the development of Career Information Centers {(CIC).

This is a very powerful and well developed model. However,
a nurlber of missing elements made it impossible to test and, from
that point of view, insured the failure of the piloting.
‘tives were never avaiiable

jec
ot so that the teaching teams
od data with which to work.

° Complete four zolumn of
at the outset of the ri
never had fully develogpe

) The 2lan to have the same students in btoth the occu-
paticnal class znd the ademic classes could nct be
implemented in ttre pllot schools because of schedule
difficulties. Therefore, the teamwork anticipated by
the model could oniv be implemented in piccemeal fashien
with only some of the students. XNo real impact of the
intexdisciplinzry approach was possible to assess.

® Student inventory file Zorms were actually Jeveloped
but they were never computerized. Seczuse complete and
systematic datz were lacking and cnlyv izplemented in the
classrodm con a spotty basis, the student inventory of
sXill development was meaningless and, to cur knowledge,
was never actuzlly carrield out by any students.

© Carcexr Information Centers were established in the pilst
schools, Tut thelr use was never intecrated iato the
skill Jevelczment zprocess for the reascns ouilined akcove.
For the same recascns, thore was never any rmeaninciul
interfacing ootween tThe pilat testing teachidc com-
Donent znd thoe pileot testinz cuidance Tponent of
the pilot testinc.

wonat, then, remaineld 2 the oilzt effort that could contriructe

uselul ovaluztive a2tz Tezring oo the chiectives of the pilot

{
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° Two occupational teachers received PROJECT CAREER data
for occupations in their instructional areas and these
data were used in their classrooms.

® The teams' academic teachers made conscientious and, -
in some cases, imaginative efforts to utilize PROJECT
CAREER data, when available, in order to complement the
instructional efforts of the occupational teacher.
When data were lacking, the academic teachers developed
their own materials that were faithful to the concept
or intent of the data use.
From this effort, it was possible to extract some minimal,
but useful, information as to the value of the data to the classroom
user. Other than second-hand fecedback from the teachers, no meaning-

ful data could be collected relative to the impact on students.

Springfield Pilot

A young clectronics teacher was the core teacher for the
pilot project at Springficld Trade High School. His team was
composed of a mathematics, physics, and English teacher. His
final project report, detailing his experiences during the 1973-74
school year, provides excellent insight intov how he and his team
experimented with the usc of PROJECT CAREER data. This report is
included in the Appendix, page A-2 .,

Computer printouts of several hundred clectronics BO's were
made available to the Springfield team. During the summer workshop,
July 1973, they worked on the development of some learning activity
packages (LAP's). These were to be implemented in the Fall. By

all accounts, the LAP's were a failure, and after the first half
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of the school year, further efforts in that direction were abandoned.
The teachers reported that the students did nct like the LAP's.

The math teacher beliered that the data for math=related LAP's -

was weak, in that it lacked higher mathematics concepts. The data
was mch better for physics, especially the pre-requisite skills

and concepts columns.

The evaluators inspected the LAP's developed after the summer
workshop and found them to be quite weak. The teachers reported
that the promised technical assistance was never forthcoming and
only the physics teacher was confident of his ability to write
good LAP's. In any case, LAP's were not developed beyond that r°
the summer workshop. Those that were developed by the English
tcacher showed good imagination and creative potential, but there
was no connection in any of these LAP's to PROJECT CAREER data.

Because of th: aforementioned scheduling problems and the
weaknesses in the available data, the piloting contributions of
Springfield's academic tcachers to the Project was limited. Again,
we must emphasize that this result was not due to any failure of
effort on the part of the academic teachers. Despite these problems
and limitations, both the math and physics teachers report that the
pre-requisite skills and concepts columns were a help in instruc-
tional planning. The physics teacher also found the component
tasks and environments columns hielpful. The gquality of the data
in these columns, however, was criticized especially by the math

DO
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teacher who found, for example, that he often did not agree with the
level of mathematics prescribed bv the four column writer for the
electronics skill given in the objective. He gave the following-
example: "I may have felt that scientific notation was necessary,
but the EBO may oﬁly have addition and subtraction as a prerequisite.
T felt this was very restrictive from m» point of view." Obviously,
this is a developriit problem, perfectliy resolvable, and the kind of
data development f{iodback which the Project needs to systematically
collect.

When we look at the data from the point of view of the elec-
tronics teacher, however, we got a different picture. We must keep
in mind that the data received by the pilot schools was "early data"
that had not been fully developed, and had not been subjected to the
later quality control procedures that purged the system of the worst
of the initially developed BO's. Thus, what was pilot tested may
be said to be of generally poor quality compared to what the Project
was producing during the last six months.

The electronics teacher was clearly enthusiastic about the
data, found some imaginative ways to utilize it, and declared that
the printouts had become his "lesson plans" and made his job
casier. 1In the judgment of the cvaluators, the unhappy experience
with the LAP's may have stemmed from the poor quality of the LAP's
and the lack of the Project's supporting technical assistance to

provide for their improvement. Eut this failure proved to open
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the door for some serendipitous experimentation that revealed
other possibilities for using the data in the classroom. We cite
two examples briefly from this teacher's electronics class. -

A four column BO was copied on the blackboard. Students
read the objective and accompanying four column information. The
objective was discussed to insure clarity of understanding. Students
were then directed to complete the learning necessary to perform the
taskvsuccessfully. They could learn by any means they chose, using
the class and equipment as a laboratory and the teacher as a resource.
When they were ready to be assessed on the objective, they requested
an evaluation from the teacher. 1In this approach, the objective
was shared with the students and they designed their own learning
activities and requested assessment when ready.

In another situation, the tcacher provided the students with
a radio needing repair. The students worked out the problem and
the repairs, on their own, using the resovurces of the laboratory.
After completing the task, they then were directed to the computer
printouts of BO's and asked to search for performances that cor-
responded to those they had completed in their work on the radio.
These were incorporated into written student reports. Thus, the
learning moved from expericnce back to the identification of tasks
learned. Organizing the learning expcrience was accomplished through

the availability of the objectives.
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NEESI's consultants feel that it is just such user experi-
mentation that will eventually enable the Project to both improve
the product and to develop user models that can be described and-
packaged for other users.

One final bit of reported feedback on the Springfield pilot
is worth noting. The English teacher had some of the electronics
students in one of her classes. She had developed some carcer
exploration materials and activities, including some field trips
to local industries. She found that, compared to the other students,
the students from the clectronics class made the best individual use
of her role as a carcer information resource, and she felt that
the linkage for this was duc to her involvement as part of the
tcaching team using the electronics BO's. She was familiar with
those BO's, and thercfore could rc¢l. ¢ to the students who were
worxing with them in electronics class. We view this as evidence
for the potential of the product in fostering interdisciplinary
teaching that is occupationally rclevant.

Milford Pilot

The Milford core teacher was a business teacher. He received
a few hundred BO's covering the following occupations: legal secretary,
secrectary, medical secretayr | stenographer, file clerk, clerk general,
clerk typist, bookkecper, cashiecr, payroll clerk, and receptionist.

On the team were teachers of physics, English, and social studies.

DY
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In addition to the schedulir_ problems which prevented the
business students from being in the academic teachers®' classes, there
was an additional handicap in testing these data. The importan£
concepts column from which academic teachers draw most of their
teaching relevance for the occupations was blank on nearly all the
BO's. 1In ecffect, there were no data for the academic teachers to
work with. As a result, they were forced to invent material that
might support the work of the business teacher. |

The role of the physics teacher was the most difficult since
the business students in the pilot test were only sophomores and
could not take physics even if scheduling could have been arranged.,
In addition, as pointed out, thcre were no concepts with which any
of the tcachers could work. Each of the academic tcachers, therefore,
brainstormed their own ideas and developed some LAP's that were
business related, but not rcally connccted to the BO's.

One experience, quite different for Milford than for §pring—
ficld, was the success of the LAP's. PROJECT CAREER helped these
teachers to “"discover" LAP's, and they continued to develop them for
their own classes. The physics teacher was quite active in this
approach and reported that his students were highly enthusiastic
over the physics LAP's. This can be regarded as a positive benefit
from the pilot expcrience, but not a test of the PROJECT CAREER
product.

»
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As with Springfield, the only real product test came from
the occupational teacher. Again there was unequivocal enthusiasm
for the BO's. Compiling the responses from the questirinaire completed
by the business teacher in Milford, we can provide the following
information:

This teacher made fairly extensive us~ of the BO's in his
Classroom. He estimated at least 50 hours of clzassrcom teaching
time involved the PROJECT CAREER data. He develcped several LAP's,
each of which covered appioximately seven BO's taken verbatim from
the PROJECT CAREER printouts. He found the BC's to be precise
enough to teach, and the performances relevant to in-school
lecarning. The BO's were not organized and he would have preferred
them in a sequence.

His selecticn oi the BO's to teach was based on his own
curriculum as weij on what he felt was relevant to his students.

He felt the BO's were “sore help" in designing his instructional

units. The pre-requisite skills column he found to be "a quide

in fulfilling the behavioral objective." The component task column

"broke down the task into helpful seguential tasks." The alternative

Ina

environments colunn provided information on vhe necessary tools

to perform the tasks." There were not enough complete concepts
colurmns to comment.

In general, this teacher commented that, "The BO's I used
worked hand in hand with the textbnok. I found the BO's very easy

LA
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to work with and also the students I feel enjoyed them much more

than the routine textbook version." His recommendations for improving
the product package included additional easily accessible suppogt
materials, and, for a full understanding of the program, an in-service
training program for faculty members.

Here is this teacher's entirc summary comment: "I feel that
my experience with tne BO's that PROJECT CAREER issued me werce
excellent and a dynamite cxpcuicence not only for myself but from the
students as well. I would, however, admit I did not receive enough
of them from PROJECT CAREER possibly duc to the lack of communication
at times. In my pavticular component I would have to say that
the business area being the core, scemed to work out the best. A
possible recason for this could have been the structured time slots
that the studcents were placed in, not allowing them the freedom
nceded to sce any of the four tcachers that they desired to secc on
any given day. The busincss acpect of the *‘team' worked out the
best because the husiness instructor wac present at all times to
discuss and work with the LAP's with the students. In general all
four disciplines worked cut relatively well and I would say that
the program was a successful program."

Throughout our {ficld interviews and surveys of all LEA
vilot componecnts connected t..th PROJECT CAREER, the Third Party
Evaluators have found this enthusiasm for the PROJECT CARECR product.

We believe this is a remarkable and encouraging finding since the
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data were late in coming, not complete, of generally po»: qu-lil-,
and the direction and support given to the LEA personne! .:
sporadic, sometimes inconsistent, and not reelly adequate t.: th?
tasks that were expected of these personnel. From that perspective,
there could be no more clear demonstration of the potential value
of this product for occupational education.

A final example of the "success in failure" experience that
scems to characterize the pilot testing of this Project comes fron
the Milford teachers. Since the pilot model required the cooperative
tecamworx of the three academic teachers with the businese teacher,

a nunbcer of discoveries were made. The business teacher,"discovered"
the physics laboratory and developed a familiarity with it that,

he said, enhanced his understanding of this part of the curriculum
as well as that of his students. The acadenic teachers, forced to
find (invent) ways of developing subject matter units of relevance
to the business cstudents (cven when they did not have them in
class) found thcmcelves stretched in interesting new ways. They
developed a “team sense" in working together and understanding each
other's inputs into the cducation of their students. They reported
that this had bcen an invaluable experience, ond they wanted to
continue it.

We £ind this kind of report to be salutary. TFor the Prejoct,
it substantiates the value of the academic/occupational team, not
central to the pilot test at this stage of the Project, but still

s.gnificant. It 1s the judgment of the evaluators that a great
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<2¢.r of credit Zor these results belongs to the LEA personnel
who accomplished them. The Project did, indeed, catalyze the
experience, fund a summer workshop, and provide funds to the
LEA's to carry out t'e pilot, Lt it offered much less than was
promised,

SUMMARY OF
FINDINGS

The evalnator: leliecve that the following summary statements
reprecent the most calient aspects of our summative evaluative
findings relat:1y to the c¢bjectives of PROJECT CAREER/CAN.

1. The PROJECT CAREER bechavioral objective, with the
acditional four colurns of curricular information added
tc the three part Mager objective, represents a signifi-
cant and innovative advance for occupational education.
The four columns have demonstrable instructional value,
and they are readily transportable anywhere in the
couvntry.

2. As of the termination of this Project, the four colunmn
writing is not yet fully developed. Standards of
quality control are still being developed. additional
manuals with important coding for full computer utili-
zation remain to be developed. IHowever, the production
model, the training of writers, and the plans for

developing the remainiiw manuals are completr.

)
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3. As of June 30, 1974, a data bank of four column
objectives for the 116 occupations in the PROJECT
CAREER list is about 90% complete,

4. A sampie data package for BO's in automobile mechanics
indicates considerable variability in the extent and
quality of information in the four columns. The two

most variable columns were preo-requisite skills and

compcuent tasks. This findinag is supported by the

editors who report that these are the two most difficult
columns tc write. Completed manuals for thesc columns
are also unavailable at this time.

S>. Computer retricval capability is now available for several
useful configurations of data. The lack of coded
information for three of the four columns still limits
retrieval capability at this time, but that is not a
limitation of the computer. Most users will be able
to request data in some useful format and receive it
within two wecks. Some standard "on shelf" items will
be maintained.

6. A limited pilct test of the product in two LEA class-
rooms, with supporting help from academic teachers,
indicated that the data has high positive impact on

uscrs. This finding emerged despite obvious weaknesses

G5
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in the data at were available for testing, as well as

a host of other problems associated with the pilot
testing. Fecedback from the teachers indicates that

the use of the data in classrooms alsc has gcod potential
impact on students. The pilots, as conducted, did not
provide for an adequate test of student impact.

To summarize gcnerally, the Third Party Evaluators find
that the Project has established the fcasibility of this product
being useful for classroom instruction and curriculum development
in occupational education and supporting academic areas. As the
product was developed through June 30, 1974, it is not ready for full
scale use ond dissemination. 1In its current “raw" formr, the product
has been improved in quality considerably over the Project's develop-
menc life, but, as yet, there has been insufficient packaging
developinent for uscers. Sequencing problems have not been dealt
with, to cite a major remaining area of needed development. The
four column informotion nceds further refinement, quality control,
and the completion - the remaining manuals which will contribute
to the aforemcntioned needs.

With the improvements and further developments summarized
above, the Third Party Evaluators fecel that their findings wnould
justify the conclusion that this BO product has the potential for
high impact on users and student consumers of occupational education
and that it will be fully transportable when further tested and

developed. 61
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VIITI. RECOMMENDATIONS

———

The recommendations that will be listed here are bri sf ang

are inherent in the findings discussed above. '

NEESI rccommends:

1. That the Project not release any more data for testing
until any batch to be released has been suptiected to
additional editing and any gaps in information
have been filled,

2. That the Projcct give high priority to completing the
final reraining development steps for the four columns,
namely the completion of the remaining manuals and
coding.

3. That upon the completior of the remaining four column
manuals, the completed four column objectives be re-edited
and coding added where missing.

4. That additional pilot testine be backed up with careful
in-service training for the percsanel conducting the
test, that regular follow-up contact be maintained to
mornitor progress, and that adequate support personnel
be made available to consult on instructiocnal design
development using the Project dsta.

5. That additional pPrograms and confiqurations of data
retrieval be limited until the initial retrieval programs
can be tested for their fcasibility and potential user

demand.
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5. That the Project made a majior investment in develop:ng

a few alternative ways of sejuencing and packaging the

data in order to maximize the value and usefulness to

potential users.

03
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IX. COST EFFECTIVENESS

Cost effectivensss considerations may be encompassed by three

basic questions:

1. What proportion of the resources were actually used
to accomplish the objectives?

2. What were the coverall finite costs in relation to the
objectives accomplished (outputs)?

3. Were there alternative wavc to accomplish the objectives
that would have been more cost effective?

In order for evaluators to provide meaningful answers to
any of these guestions, at least two kinds of information are
necessary:

® A program budcet containing dollar amounts related to
specific Project objectives.

] Accurate and complete fiscal information relating
disbursements to objectives as well as line items.

Neither oI these conditions was met by any component of PROJECT
CAREER, with the exception oI PROJECT CAREER/CAN which had a program
budaet.

There was an eZfort made during the last months 27 the CAREER/
GUIDAXCE croject to institute budgeting by objectives for expen-
ditures in each of the pilst LEA's. These budgets and related
objectives were developed by the LEA's and sukmitted to the Project
Administrztor for aporoval. Dishursements were made based on the

attzinment of or contrikitiocn to the attain-ent of the local cojec-

tives. However, this consti
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rather small proportion of the total funds expended by PROJECT
CAREER. Moreover, the records necessary to monitor these disburse-
ments were not summarized and would have required a "mini-audit"-of
requisition forms. Ia any case, the Third Party Evaluators want to
commend the Project Administrator for this effort at instituting a
more cost effective system.

Another difficulty with determining cost effectiveness for
any specific component of PROJECT CAREER is the obvious fact that
resources were iuterdependent such that it was impossible to
separate out the effect of funding from one source from the effect
on the same objective from another source. Central staff personnel
seldon had single assignren that focused 1005 of their time on
cne objective for one Project comgonent. Two examples will illustrate

this fact.

The administrator of CARESR/EANDICAPEED devoted half or
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CAREER/DEVELOTMENT, wvet his total salarv was funded by CAREER/

EANDICAFPED. The Curriculum Administrator for PROJECT CARESER was
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These problems of allocating resources to specific Projects
with particularized objectives become even more complicated when we
consider resources going into supplies, equipment rental, adminis-
crative costs, etc. As we pointed out, neither the fiscal records
T the budgets enabled any meaningful distinctions to be made in
allocating resources.

Such data on expenditures as was available to the evaluators
in summary form (apart from actual vouchers and requisitions) con-

sisted of two categories:

1. An auditor's report on expenditures for all components
of PROJECT CAREER from duly 1, 1671 through March 19,

1973.

2. Bi-weekly fiscal reports from the accountant for all
components based on a fiscal 197z budgzt. The latest
of these reports, dated June 18, 19274 formed the basis
for final figures on Froject expenditures.

we reported elsewhere on the fiscal Tmanagemen® difficulties

"At the Project oiffice, internzl control oI expenditures, precper
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and over $600,000 had already been spent. Thus, tracing the effect

of money spent during the first two fiscal years of PROJECT CAREER

became almost impossible. An illustration of this problem can

be made for CAREER/GUIDANCE.

According to the June 1973 auditor's report, $112,003 was
expended from the CAREER/GUIDANCE budget through March 19, 1973.
However, wnen the new line item kudget for fiscal 1974 was drawn up
and bi-weexly reports begun, the CAREER/GUIDANCE budget was drawn
on the basis of the total funding for this Froject from its incep-

tion in July, 1972. Expenditures from the months preceding fiscal

-

/

1974 were reallocated, apparently, to take account of the fact that

this budcet had been tapped for funds needed by other components,

but which had not been available to> PROJECT CAREER when expenditures

were cue. Thus, ¢t zlmost $66,000 expended for per-

onnel at the Central StaZif level, kut the final CAREER/GUIDANC

budget accounts Ior oaly $3£,000 to Central StaZi personnel.
Thus, any spending prior to the lsst fiscal vear of this Project
cannst be accurately accounted Zor In relation to procress on
attaininc the objectives of this Froject.
In the opinion oI the Third Party Evaluators, the funding
acencies axe as wucth t. Blzme for this state oI affairs as is the
Project admiIniscrztion. Ior soxme reasosn, the funding acencies &icd
not insist on a procram bulcet at the time the propesals were nzde
Lo
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or as a condition for the release of funds. (The exception to this

was PROJECT CAREER/CAN).

This leaves only the possibility of the most gross estimates

of cost effectiveness.

For this purpose we have combined information

on expenditures for 3ll components of PROJECT CAREER into one
chart, Figure 2. We have, in turn, lumped all objectives into two
categories, 1) data development and 2) pilot activity. We have

further arbitrarily assicned all expenditures for personnel, supplies,

etc., that were essentizlly made at the Central Staff level to the
objective of data development. Under data development we include

the completion of 8-part cbjectives (condition, performance, extent,

prereguisite skills, cormpcnent tasks, alternative environments,
concepts, handicapped coce) Zor 116 occupations and all necessary
computer time, programminc, and output. This arrangement also

assumss that 103: of

)]

tafif was ¢coing into data

cevelop~

n
e
-

ment, an assu viously not true. We then identified
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all the Iunds that were expenied directly to or for LT3 personnel

and their travel money we assumad represented t

contribution
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As can be seen from the chart, the bulk of funding for data
development came from PROJECT CAREER/DEVELOPMENT and PROJECZ: CAREER/
<&, Major funding for piloting came from PROJECT CAREER/HANDICAPPED
and PROJECT CAREER/GUIDANCE. Of the total $1,123,542 expended by
the Project through June 18, 1974, nearly $923,000 went to data
development and a little more than $200,000 went to piloting.

ST EFTECTIVENESS
E 5

¥ _epzovortion of PROSECT CAREER resources were used to

accoroli h the obicctives of all Project comoonents? In studying

all th. .>rts on expended funds that were available tw us, we
must conclucde that there is no evidence to suggest that anv part of
the resources cof t.. 3 irzaject wiore snent for other than the attain-

roject orzectives. The Izilure to budgzet by chjectives
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completion over the three year period was funded to the extent of
$577,875. Over $400,000 had been spent on date developnent from all
funding sources by the end of fiscal 1973 (two years intc the three
year funding period). At that time the data bank incl..ed =bout

550 completed objectives. There were also several thousand objectives
at various other stages of the data development system. Also at

this time the Project was working with the explicit target of 50,000
objectives in the data kank. 1In the opinion of the evaluators this
was never a realistic figure and should be essentially discounted

in leoking at the accemplishments of the Project and the issue

of cost elfectiveness. 3But, from the point of view of the stated
objectives of the Project, the figure was there and certainly created

an ensormous ¢ap between croduction znd tarcet.
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Was PRCJECT CAREER cost effective in producing this data

bank of completed behavioral objectives? The answer is probably

"yes and no." We can say that the data bank was completed as )
promised in three years and that it cost approximately $923,000 of
a total budcet from all sources of $1,400,915. That is probably
acceptakle Ior a research and development project kreaking new
curricular territory to develop a product that will be nationally
transportable with high potential impact on users and student
consumers.

On the her hand, thc proposzl to develop this product

-

three year period and some of those
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Our gross figures indicate that about $200,000 was spent
over a two year period to pilot test the usefulness of the data.
Were the data ever pilot tested? The answer to this question is_
essentially no. Classroom use of the data was limited to two
occupational classrooms using incomplete data for two occupational
clusters (electronics and business). No data bank with any of the
computer retrieval possibilities was ever available for piloting.
Data was never available in the form and qguantity needed to effectively
test its use in guidance. Coded data for hardicapped populations

was never availazle in the cuantity and guality needed for an

three LEx's and the enthusizsm Zor the ootentizl of the product
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We do know that the funding sources that produced money for the
pilot test also addec resources available for data development.
Were the exigencies of proposal writing and tne requirements of
the funding agencies such that to get more money for data develo;~
ment pilcting had to be includecd? The answer to this question is
probably vyes. .

In closing we want to emphasize that the start up cests of
a project of this rnagnitude are bound to re high. In our judgment,
the costs ol this Project were fully warranted in relation to the
innovations developed. By concentrating these funds on one project,

a process and a product have been cdeveloped that can now ke duplicated
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X, CONCLUSION

PROJECT CAREER/CAN was funded July 1, 1973, and in June, 1974,
was evaluated on its three major objectives which were to complete
the addition cf four columns of information to the PROJECT CAREER
behavioral objective, to computerize these data for effective user
retrieval, and to pilot test the use of the product in the classroom.
All of these objectives were inherited from ongoing components of
PROJECT CAREZR that lkegan twelve to eichteen ronths before this
Project was funded. TLe funding from this Project was entirely

b

irst two orjectives, with the third obiective
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allowed to continue on its own Zrom crevious funding. The evaluative

Zindings substzantizte that the Iirst two ckjectives were effectively
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PROJECT CAREER/CAN FOOTNOTES

PROJECT CAREER in Mction Addendum
June, 1973

PROJECT CAREER Comprehensive Project Plan
September 1, 1972, page 1
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Allan Epstcin
iay 16, 1974

PROJECT CAREER REPORT
SPRINGFIELD SECONDARY PILOT

Beginning in September of 1973, the teachers involved in the
PROJECT CAREER Program began to use the Learning Activity Packages
that had been developed the previous summer.

Tne bulk of the information provided on the data shecets was
weli ¢ «.ized and relevant to the objectives of the program. ..
wal vith the method of imparting the information that we ran inte
difficulty.

For the first five months we used the learning activit
method. There were various problems that arcuse specificall' -rom
this format.

From the very beginning, there was a pProblem rotating the
other three teachers into the electronijcs class. Therefore, the
main aim of relating ~ertain aspects of the four columns with elec-
tronics became very difficult. The needed reinforcement of any
relationships became ineffective.,

Perhaps the original Plan to coordinate the classes would
have been more effective. However, this alternative method of
having rotating teachers on an irregular basis (in the electronics
class) along with the regular science, math, and english classes
was viewed by the students as an unfair overloading of their

schedules.




From a teaching pnint of view, I found the L.A.P. method
left little room for variation and I became bored with the routine.
Close contact with the students became difficult as most material
was self-taught. The close contact with the student was threatened.

Lastly, the time involved in preparing the L.A.P.'s and the
execution of the lesson by the students wars too long for the amount
of material covered.

Upon discussion with the other group members, it was decided
that although the bchavicral objectives were valuable, the methods
suggested were proving unsuccessful with these students. The format
that we adopted is what follows,

A behavioral objective from the data given us was placed on
the board and discussed. Classwork was taken from school workbooks
and textbooks. That helped to develop the particular objective.

If it bccamc.apparcnt that a student was having difficulty with a
certain algarilhym, the subject teacher was notificd and the student
was given help. 1In this way the science, math, and english teachers
became resource teachers and they were able to work on an individual
basis with the students. The students secmed to respond better to
more teacher involvemen., rather than the irpersonal method of self-
tecaching.

Guest speakers and field trips were used to reiterate the
relationships mentioned in class. Soume of the guest speakers werc

I.B.M., Digital, and Hamilton Standard.




As a further step we began to use the textbooks only as a
reference book along with instruction manuals ané schematics. The
class was broken into subgroups. In each subgroup I arbitrarily’
assigned a foreman with whom the others learned to cooperzte.

These groups were then assigned projects which involved not one but
many behavioral objectives. The projects were formed by grouping
various objectives from the data shecets to form one task. Some of
the tasks included building a transistor radio, building a tuke
radio, setting up a television antcnna with a rotor, building an
clectronic calculator, or changing a color television picture tube.
Each of these projects can be viewed by the student as being essen-
tial to anyone going into the electronics field. At the same time,
the instructor can feel that necessary objectives have been met,
Let us take two examples.

In building a tube or transistor radio, the following
objectives from the data sheet can be applicd:' 004913, 004914,
004915,004918, 004917, 004924, 005174, 003115, 003114, and 1983.

In changing and aligning the tube of a color television
and checking the circuiis, tho following objectives could be
applied: 003115, 001982 001981, 001973, 001970.

When each task was completed, a technical report was wriiten
by each student in the giovup. All applicable bechavioral objcctives
were listed and discusced, and the outcome of the project was

delincated. Some of tlose reports are included.
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The students became enthusiastic about learning while
doing. They were tired of learning theory. Now they could see why
theory was important, first hand. Often, after completing a proiect,
the group would 1look through the scan sheets and pick out objectives
that they had mastered. They had to know the thecory to use the
equipment and to put the picces of a project together. This was
far morec realistic to them than learning theory to pass a test.
Their interest in going back to the scan sheets to dissect what they
had and to try and further understand the procc.s involved rein-
forced my belief that this method was valuable.

There is no doubt that some of the drawbacks I have mertiodaed
reflect to some degrce my own inadequacy. The procedure origianally
decided upon could have been more effective if a more experienced
tcacher had written the L.A.P.'s. Some of my L.A.P.'s were, indeed,
boring.

To come extent, my lack of experience reflected in my ability
to organize the other teachers involved into on cffective unit.

My inecxperience, along with other drawbacks, could have been
minimized if there had been more dircection from the PRCJECT CAREER
Program. Field trips which were tc be planned to afford us the
oprportunity to obscrve other cchools engaged in this program never
materialized.

Most of the time we were left on our own to make decisions
and to criticize our own programs. We werec not obscrved by anyene
o

A-5 Q\—jé--/




who could give any constructive criticism to our methods, or rrovide
another view of which we were not aware.

I feel the program has invaluable material to work with. -
Having dealt with it all for a year, I am in a better position to
arrange a program for next year. It would be a shame to disband aow
when we have gathered much of the missing ingredients, the e.:pcrience,

and wisdom to use the very valuable material that has been compiled.
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4. If you actually had the expericnce of teaching one or more of
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Editors' Manual
4-Column Development
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4-COLUMN EDITORS' MANUAL -

«t is the responsibility of the editor to be sure that all 4-column sheets
reflect proper guicdelines before being submitted for computerization.

Part ]

Guidelines relative to all 4-Columns.

1.

Check that the proper 1.D. No. iz on each sheet.

Be sure that only one letter or character (including punctuation)
is entered in each Liock, except for the fraction § which may be
placed entirely in one block. The editor must also check to see
that one blank box is left between each word or number.

Example:

RSB EIERBRIDRIRYDE

When more than one line is needed for a statement, the editor
should check that each line after the first is indented one space.

Example:

oy

NIDILIN{TI Ol NTET s plAaTcle] win] g N] K[S]-
NGl AN O[T R ROLIINE | | T

The editor should be sure that all words which must be continued
to another line are separated by a hyphen.

The editor must determine that both proper grammar and punctuation
are used by the writer in all 4-columns.

The editor must check for spelling errors.
The aditor must be sure that any ablreviations used are either

trade abbreviations or are universally accepted. (Writers are
encouraged not to use abbreviations when at all possible.)



Content Problems -

Content problems are not the job of the cditor torsolve. .However,
when editing the 4-columns, continuity or consistency problems do
arise. For example, the pre-requisite learning column might have
"ability to use a drill", yet, no indication of using a drill is men-
tioned in the compenent task and/or the performance. Changes
should rot be made without first consulting the original 4-column
writer.

Part 11

Guidclincs Relative to Each Individual Column

Pre-2equisite Learnings Column:
i

1. The cditor must make sure that cach 4-columnn writer has put
"ability to", "use of", or "knowledge of" before cach statement.

2. if a pre-requisite math skill is teken from the Math Skill Inventory,
the editor must be sure that the proper code number has been
inserted in the spares provided on the computer grid sheet.

3. The editer must check for prerequisites covering occupational,

mathematical, scientific and cummunication skill competencies
Component Tasks Column:

1. The editor must check to sec that each component statement begins
with an action verb and is written in a concisc statemer t rather than
a narrative form.

2. Component tasks should be checked to sce if the steps have been
properly scquenced.

Environ.i-nt Column:

1. The editor must check to be sutre that commercial names are not
used.
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2. Each tool or picce of equipment should be listed individually on a
scparate line and checked to see that it is in accord with the condi~
t:or, performance, and component tasks.

3. One lise should be skipped to distingaish environment and alternate
environyi.at sections.

Concepts Column:

The caitor should check to ensure that the proper code number is
being used with the given concept and that the code number is cerrectly
inscrted in the spaces provided on the i-column computer grid sheet.

Part 11]

Guidclines For 4-Column Editorial Follow-Up

Purpose:

The purpose of the d-column editorial follow-up is t¢ maintain a tight
quality control over the work of the $-column writer. By contacting
each writer, whether it be by telephone or t rough the "3-Column
Editorial Cumment Form", the mistakes arc held to a minimum.  This
will ultimatcly make the writers Job easier, as well as increase the
producticn rate of the cempleted 3-Columns.

Mechanical Editing Procedure:

When using the "4-Column Fditorial Comment Form", the editor wiil
tbide by the following procedures:

1. Insert the writers name in the ¢pace provided on ilie sheet
t I

2. Indicate the problem location by checking one or wve of the boxes

labcied:  Form, Column [, Collumn II, Column i1, or Column IV.

3. Indicate the specific problems in the area labeled "Editors Comments™.

a

Number each individual problem if more than one problem exists.

5. Place his/her signature and date in the space provided.

")
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6. Copy the completed "4-Column Editorial Comment Form" so both
the editor and writer have copies.

One to One Foilow-Up with Technical Writers:

After a problem in the writer's work has been discovered and properly
recorded, thc editor should do the following:

1. Make en appointment tc meet with the writer.

e

Supply the writer with a copy of the 4-column cditorial comment form.

3. Discuss the various problems with the writer, so that he can fully
implement your sagaestions in his future work.

4. Fill in the date on which the writer ras been contacted.
5. Make any additional notes which are deemed necessary.

6. File the original copy in the writer's folder for future use.

Sample 4-Column Products Attached:
1. A completed 8-part Project CARRER Performance Objective
2. Four completed grid sheets.

3. A §4-Column Editorial Counment Form.

95y
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¢COLUKX EDITOAIAL CCMMENT FORM

Nams (of ¥Writsr): John Doe

Coamant ca: (% Form {7 Column 1 {7 Celumn II
' {7 coluzn m {7 Caluzn v

Bditors Conmernis: 1. Plrace yjca par y ' /

when vou continus a word from one lina to ths next. 3. All fractions,

[

_except for 4 must be writtan (ke this: [V1/] § 2["] ' :

Namoe (of BEdisor): Bob Tyrrell

O.Q"...O.QQ‘OQ.Q‘-.‘QQQ.‘QQ.‘QQQ..‘Q...‘

Today's Dato:  &/20/70

Writer Contactsd cn (Dzts): i

Notes:

TP
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PRQJECT CAKEER
301 North Main Street
Randeolph, Massachusetts

General Instructions
"4~Column Development"

Commonwealth of Massachusetts
Department of Education
Division of Occupational Education

10/18/73
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PRE-REQUISITE LEARNINGS

In order to keep the scope ui Bra-reguisite learnings under contro!, the
followiny scheme should bz -cnered to by the develop ot teams:

1. Limit the pre-requisile ‘carninys to the areas of math and/or science:
communications (Reading/Erglish); and the occupational specialty.

2. The pre-requisite learnings listed should be those which cumulatively
relate the highest levei pre-requisite in 3 given area needad for the
performance of the behavior.

Example:
Conditions: Civen a radial arm saw and a plece of 1" x 8" x 48" stock
Performance: Cut a compound miter of 25 degrees of angie and 15
degrees of bevel
Extent: Within ten minutes

Pre-Requisite Learninas

Identification 2nd measurement of angies
. Use of protractor

Use of sliding "T" bevel

. Use of radia! arm saw

. Abllity to measure accurately + 1/8"

N5 Wi -
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COMPONENT TASKS

Ccomponent tasks are ordered according to performance sequence. Each column
becomes an orcered task analysis of the iisted behavior and as such should

reflect *he activities which are imperative for the successful completion of the
listed behavior

For the sample objective listed above, the follow:rg may represent the sequence
of tasks tc ke done pursuant to its completion:

Comnorent Tasks

—

1. Sct "T" hevel

2. Alrrk stock

3. Sclect pruper blade

4. AZjust arm of saw tn 25 degrees

5. Adjust roter reading to 15 degrees

. Position stock 0 saw

7. Don safetv glas<es

8. Take trial nick and confirm a2ccurac
Where

posaible, Cluster items in the component tesks column in order that we
might save time.  {Ex:mples  if for the above list of tasks. #6 can be asstumed

to be a toch which renuites Juing teeh #1 - #5, theo we need only put down
45 - Postlicn stock on s3aw) .

The "Compenant Tasks" column < devetoped bwv the tea
the occupation which riiz'cs to the listed behavior,
vnomt, thog

m member representing

it would appear, at this
other team acrbaers would have minimadi input,

If there should exict, for 2 given behavier, more than one sequence for

coirpleting the Letavior, the sequence which most closelv relates to current
practice <hegld be inciuded.

105
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ENVIROQINMINT

The "environment" column represents a histing of needed tools and media as wel
as adlternative gevices and setiings which may be more conducive in enhancing
the lecarnirng of 3 particular stucest. As such, the column should have the inpu
of all members of the deveiopmenrt team, but especizlly the occupational instructc
who krows the required materials, etc., and a media specialist who can assist t
team in the development of alternative environments.

The "envirorment” listed for the above examples is:
Envirocnment
RALALACARLLALIALY

Stock
Protractor

"T" bevel
Radial arm saw
Sifety glasces
Penczil

Cross cut blade

NGV D W N -

Alternativa anviroaments might wel! be added to the list, such as cooperative
education; & spocific

srogrammed Lozl carialn multi-media presentations;
simulation; etc. Therefere, we r ght add:

8. Use of assembly line environment
9. Film on mass proZuction

O
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CONCEPTS

The "concepts" column represents the efforts of the develooment team to provide
those abstract rules. laws, generalizations and principles which are retated to
behavior. They will alsn facilitate the transfer of iearning and an interdisciplinar
approzch to instruction. It is designed to take a stucent from the concrete to the
abstract relative to a given behavior.

The column wilt represent the iNpuls of the science and/or m3th team menbers
workirg closely with the occupclional specialisi.

In develoning tie crncepts, the team should inzlude only tho.a concepts which
are directly reiates to the listed . behavior . :

A. While we are primarily involved with concepts in the areas of math and/or

science, you may, wrere approzriate, mncivde cencepts relating to law,
econcmics, etc.

For the pertformance ctvctive being used as an example, the concepts
column would contain the follow~g:

gioncepts

1. Friction
2. Ttermal Condu~ntivity

For 3 bebgvier in office occuratians dealing with the lyping of 2 will,
the concepts celumn miabt inziude:

1. Prokate
2. Wil and Tecstamen®

B. Concepts shouls meet one or more of the fallowing definiiions.

Law: A rule derived from cor a generalization of obscrved phenomera
and exparimentzl facts (Law or Conservation of Erergy)

Princig ‘. A scentific theory, fact, or law of wice apptlication
(Archinedes Frinciple)

Gencralizaticn:  The result n* generalizing:  a notion, rule or law derived
by analysis of individual examples or instances. a general inference
an induction. (Cas Pressure) or (Classification)

107
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Rule. A stitzment which beiongs to the ordinery course of events or
cenctitiun of a tring.  That which may te expected, in the
majority of instances. (Brownmian Motiorn) or {(Eguitibrium)

Idea: Any object cf trhe mind existing in thought, a ccncept, notion or
mertal imprescicr:; 3 formulated thought.,  (Colns Filtration) or
{(Speed)

If these cefinitions do not apply o your corceptua! stalemunt, your statement
cors not beleng on vour hst. {f vour statement does meet any of the above
recurrernants, test it Ly answer.g rhe following questions:

(1) Is yeur statement of 3 concest <l2ar enosugh ‘or instructers in different
(instructionat/technica!) subicct creas o uncarstand?  Would your
statement bo misundersineg or misinterpreted?  Is the idea ciear?
Kewrite staterment 1f neleisary.

As arn exainple, a statemcnt —uca as - "Brace fluid helps transmit motion
of trake pedal to Sroke shne" - has mearing 1o cutemoinve specialists.

If it were expressed a5 "non-compressibtiity of tHuids” it nas cerceptual
meamng in other instructonal arces,

(2) Are therc any other related idecs or concepts that mcan tha same thing
in this case? If you find a terter stitement, use 12,

Cxample: We notice that in cutting our heard, heat is generated.
Many st:tomente can describe thin:  heat, heat energy,
friction, kest trarnuter, st law of thermadynamics, conser-
vetinn ¢f erargy. Cf these, the word "friction” is more
specific and thie weu'd be e,

(3) CoulZ yeou candense your statemcrt into one ar two words?  If so, do so.

Exarote: rrictionss hest bacomes Friction and
Coniucticn of Heot Energy becenws Thermal Concucitivity.

(&) Refer to o Science/Math dictionary.. Ocec your concep! mear v.hat you
think it nicans?

Example: Conductivity alune means other things (i.e. electricity}, but
by defining 1t < thermal concucitivity any ambiguity is
eliminated.
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DATA FORMAT INSTRUCTIONS

Write in the 1.D. number of the behaviora! objective with which you are working.
This is the 6-digit number to the left of the behavioral objective.
Example: 1D-NO ¥

oloj2i7:9]2

Indicate in the space assigned, that column which you are writing, using the
following codes:

1 = Pre-requisite Learnings

2 = Compcnent Skills

[¥8]
1}

Environmer:
4 = Concepts

Example: {if you are wvorking with "Environment")
P b 3

Coiumnt 3 i

L ]

Write .only to the RICHT OF THEZ DOUBLE LINE. LlLeave spaces belween words;
start each rew itagm on @ nsw line, and indent by one space if and when you
need 2 secongd linz for an item.

Piease make every efforl to bz legible. as the work you do wiil be read directly
intc 2 comouter.

NOTE: On thes compuiler printout, mark o the ri

[\]

ght of th
specific Donavior the number{s) of column{s) com-

ated for the behawvicrsl cb)cctive.

Use no more *haa cne shest par coluDn.
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DEFINITIONS -

——— e e = ——

Pre-Requisite Learnings:

Those skills, knowiecges. undersiandings and atitudes which are necessary
for a studant to cossess in arder 10 facilitste the acquisition of the new
behavior and whicn will mot be taught Curing the treztment.

-

Corponent Task

0

The individual activities which are nacessary for the camgpielion of the listed
behavior when tnat behavior must have component tasks performed in sequence.

Ervireonmant:

The aiternztive envircamants which may te ulihized or acquisiton ¢f the listed

behavior, i.c. - media, mods of instruction.

Concegt:

The abstract riiizs, prinzinies, laws,. and/or gemeralizations which are related
to the parfarmarce of tha 'isted Liahavier. These are listad for purposes of

provicing for the transier of learning and an inter-cdiscipiinary e2pproach to

instruction,
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