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I.

GENE,2,71L INTRODUCTION

PROJECT CAREER/CAN (Career Analysis Network, OEG-73-3967)
was funded for a twelve mr-Ith period commencing in July, 1973 and
terminatinc June 30, 1974.

The goals of the project were focused

on the development c1 informa ion and delivery systems which would
cut

:ler:,

,

grade lines and provide career information to students
4

and teachers in grades K-14

.

The structure of this Project was

intendcd to enable further develol:ment of the behavioral objective
product to ::_nciude four columns of curricular inform.7tion and to

alarb t:Te ongoing Di 1t

r-.7t,:;_vitic.

that had Leen started under

PROJECT CAREE.
PROJECT CAREER (ComE:.uter i-issisted Research for Educational

Relevance) was funded for a three year period commencinc:: July 1,

and terminating juno 30,

1(:)7.1.

19i1,

The primary mission of this project

was "to develo.:4 test, and evaluate a process designed to facilitate,

at the secordary and post-seccn:lary school levels, the learning of
marketable knwlede, s'r:i11s, and attitudes -,4hich are needed to secure
employment in selected current :-,nd emergirs2 occupati3ns."

2

During

the first fiscal year of the Project, two additional grant :roposals
were written and funded.

PROJECT CAREER/GUIDANCE (0EG-0-72-4651)

was fundel from July 1, 1972 to November 30, 1973, with the tcrminatin

date for final reporting purposes extended to June 30, 1974.

PROJECT

CAREER/HANDICAPPEM (0EG-0-72-5173) was funded from July 1, 1972, to
June 30, 1974, with an extension for some final internal report

Ii

writing through September, 1974.

The above-mentioned ongoing pilot activity was to be implemented
by PROJECT CAREER/GUIDANCE and PROJECT CAREER/HANDICAPPED.

CAREER/

GUIDANCE had as its mission to take the knowledge bzse (a behavioral
objective product) and capabilities of the parent project (now
identified as PROJE(T CAREER/DEVELOPgENT) and "develop, test and
evaluate a new approach to .roviding students from levels K through
post-secondary with better knowledge about the spectrum of occupational
opportunities that really exist, information about the educational
requirements which relate to them, and objective data on their own
abilities and limitations in relation to the requirements of occupations of interest."

3

CAREER/HANDICAPPED also wa::: to draw on the data base developed

by PROJECT CAREER/DEVCLO=NT and had as its goal "meeting the
individual needs of persons with physical, emotional and other
disabilities, so that they can, insofar as they are able, have
educational and occupational opportunities equal to those of students
4

who are not handicappod."

When the Third Pa=ty Evaluator began

thc evaluaticn in January 1)73, thes.:, three components (CAREER/

DEVELOPnEt/T, CARELR/GUIDi.NCE, CARErR/HANDICAPPED) constituted the

totality of PROJECT CAREER and each component was dependent on
the product development for thr accomplishments of its goals in
the testing or piloting phase.

2

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 1De set in this overall
context.

Some overlapping in these reports is inevitable, but the

evaluators have made an effort to focus the final reports only on
those aspects of the component being treated in each report.
This repyrt is a summ3tive evaluation of PROJECT CAREL:A/CAN,

covering its one year funding period.

The rept will describP. 4ad

evaluate the development of the four column process whi-Al completes

the behavioral objective data base.

The pilot testit:g of this data

in some high school classrooms will also be evaluated On the
fo11owin9 pages.

3

II.

ABSTRACT

PROJECT CAREER/CAN was funded for the period of July 1, 1973
to November, 1974.

The major goal of this Project was to complete

the development of four column curricular information for each of
the PROJECT CAREER behavioral objectives, and to complete the pilot

tting of these 30's in secondary classrooms.

These objectives

were absorbed from another component of PROJECT CAREER and were
ut1lized by this Project after they had already been implemonted
for at least 12 months.
PERSONNEL

Personnel for implementing this Project were drawn from the

central staff of PROJECT CAREE.

The key person was the Curriculum

Administrator, Mr. Roger Ritch, who was responsible for the four
column development work.

To asLdst him in this worklhe had two

interns and appr=imately 40 sub-contracted personnel trained and
supervised in the writing of the four column material.

In connection

with the secondary school pilot testing, there were eight classroom
teachers involved in two high schools.
PROJECT
IMPLEMENTATION

Four column development was well organized with a recruitment
and training system that enabled the writing of the four columns to
keep pace with the supply of three part BO's coming from earlier
stages of the product development.

9
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Several manuals were developed

to aid in the writing of one of the four columns.

Ot!-ier manuals

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

The pilot test, aLthough 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 wsed for tcsting were incomplete
or inadequately packaged for use.

This Project did not put any

additional resources into pilotiny although piloting was part of the
original objectives of the Project.
FINDINGS
1.

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 trancportahle product.
2.

Full development of the process for producing the four
columns is not yet complete.

The models for develop-

ment of additional manuals and standards of quality
control are ready and will be developed.
3.

A data bank of completed four column objectives for 116
occupations js complete.

4.

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 component

It)
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tasks.
5.

The concepts column was the most fully developed.

Computer retrieval capability is now available for
several useful configurations of data.

Additional 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.
RECO!VENDAT IONS

In view of the above findings, the Third Party Evaluator
recommends the following:
1.

That the Project not release any more data for testing
until any batch to be released has been subjected to
additicnal ed it ing and any g aps in information have

been f
2.

I led .

That the Project give hiyh priority to completing the
final remaining development steps for the four columns,

namely the completion of the remaining manuals and
coding.
3.

That upon the completion of the remaining four column
manuals, the completed four colur.n objectives 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 pezsonnel conducting the

test, that regular follow-up contact be maintained to
monitor progress, and that adequate suppor4; personnel

be made available to consult on instructional design
development using the Project data.
7.

That additional 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 mece a major investment in developing
a few alternative ways of sequenciny and packaging
the data to maximize the value and usefulness to
potential users.

CONCLUSION
PROJECT CAREER/CAN was funded July 1, 1973, and in June, 1974,

was cw,luated on its three major objectives which weze to complete
the addition of four columns of information to the PROJECT CAREER
behavioral objective, to computerize these data for effective uscr
retrieval, aria to Pilot test the us-2 of the product in the classroom.

All of these objectives 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 toward the first two objectives, with the third objective

12
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allowed to continue on its awn from previous funding.

The evaluative

findings substantiate that the first two objectives were effectively
accomplished and the product at this point is about 90% complete.
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 too limited and ineffectively
monitored to provide mere than rudimentary data for further product
development.

III,

HISTORICAL HIGHLIGHTS

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

through with the implementation of objectives that were part of
earlier funded proposals.
PROJECT
OBJECTIVES

This Project had three basic objectives:

To develop the basic three part PROJECT CAREER behavioral
objectives, validated for occupations, into an educationally
relevant objective with four additional columns of
curricular information.
To expand the computer capabilities for providinc user
information based on these objectives.
To pilot test the capabilities .Df usino these object;ves
in curriculum develooment, instruction, and cuidance.

9

The baseline for these developments 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

personnel continued on their own with developments they had worked
on during the four week workshon of JulN, 1973.

This workshop was

a rajor event desianed to further the niloting objectives of CAREER/
CAN.

15
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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 development 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 tc.: attaining this as an ultimate
outcome.

Thus, the outcome or sum:native evaluation problem was

pr.i.marily limited to a study of the final product and the process

throuch which it was developed.

Part of the evaluation of that

product came from data supplied by potential users of the product as
they tested it out in its early form in the classroom.
Since the Pro 7i:ct. never had a systematic, carefully monitored
field testinc component with specific tarceted outcomes, the most
sy=tem=tic evaluation could come from monitor.inc the data development
o-,-ocess.

'vrni le this process 7.;:as itself subject to experimentation and

chnce, there was

t least a systematic, flow charted procedu.re

Vnereby the product was to be developed and produced.
final

Until the

of the Pro-zect, therefore, evaluation concentrated on

process and. was formative in nature.

e evaluation desicn

as

intended to Provide the Project with oncoino evaluative feedback
1

11

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 qualitative evaluati.
in the form of cumulative counts.

Quantitative outputs were
In their aesicn, the evaluators

strove for the most systematic collection of information possible
in a form that would be most useful for ongoing decision making
recordino the Project's airs.

qomc, of this information cathering

took the form of oncoinc consultation with members of the Project
Staff.

Eventually, the Evaluators developed a form of interim

reeortinc in which full reports and shorter memos were prepared on
specific aspects of the Project in order that this information would
reach the Project soon enouch to he of value.
In response to the formative recommendations that were made
in NEESI's cuarterlv and interim reportz, the ozeortunity for a
gr:2at deal of dialogue develooed between the Project Staff and

NEESI Censultantc.

This orocess, in turn, provided the source

of follew uo activities on t7-le tart of the evaluators as needed

chances and modifications were identHf;ed.

Information was continually

=ouc'-..t from the Project as to whether or not changes had been made

as well as for documentary evidenee that chances had taken olace.

17
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INFORMATION
GATHERING
TECHNIQUES
The following is a listing of various information gathering
techniques employed by the evaluators in implementing the general
evaluation plan described above.
Interviews with key Project personnel.
Interviews with LEA persennel.

Interviews with sub-contracted peronnel (e.g. converters, validators, coders, etc.)
Structured surveys or questionnaimcz of certain Project
personnel.
Inspection of documents, both internal, manacement
documents and products and activities produced by
the field testing.
Consultation with outside experts.
Product evaluaticn fc.11awing standards established
by instructional product design experts.

On-site observation of field testing activities,
workshons, conferences, and personnel training sessions.

WRITTEN
DOCUnENTATION
To 12rovide fDr consistent and systematic feedback of this

information to the Pro7ect, the Evaluators smitted the following
written documents:

Five written evaluation desicn nr^tsic.
Seven cu=rte,-ly rerert=.

Interim formative evaluation reports on the follo:wino
a) two reports on validaticn;
a=pects o÷- PROJECT CAREER1

13

b) two reports on four column development; c) one
report on general product development and packaging;
d) one report on pilot activities; e) one product
evaluation report.
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 monitoring all the Project's
available sources of information can be appreciated by the fact
that over the life of the Project, there were nearly 400 different
persons involved in some aspect of the Project.

Besides the basic

full time Project staff based in the Randolph, MA. headquarters,

there was a large group of affiliated LEA personnel in over ten
djfferent schools, as well as hundreds of sub-contracted personnel
that performed the t asks of writina objectives, validating objectives,

coding objectives, and writing four columns for the objectives.
The evaluation team made an effort to have some contact, if only
throuah a survey form, with all of these persons.

19
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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, in three
main areas, the work of PROJECT CAREER:
Four column development of BO's.

Expansion of computer capabilities for information
retrieval
A feasibility test of the four column data for use
in K-12 classroom and career guidance programs.
In the following section of this report, we shall specify
each of the three Project objectives and give summative comments
on the status of those objectives after twelve months of Project
More detailed data will be provided in subsequent

activity.

sections of this report.

STATUS OF
OBJECTIVES
1.

GIVEN 50,000 VALIDATED BEHAVIORAL OBJECTIVES, DEVELOP IN RELATION

TO EACH, THE BASE DATA FOR INCLUSION =ER THE CATEGORIES CF
PRF-REQUI

E LEARNINO,S,

(T-0

(B) COY_PO= TASN, (C) ENVIRONMENT

(D) CONCEPTS.

The ficure of 50,000

av

'igure est=blished early in the

ectives was a tarceted
life of PROJECT CA7',77,7R.

This

figure, however, was never more than an estimate of wh,=,t the 7->ro.:ect

nicht

a^le to develop,

actuail

'-undd, the mr--re--

By the time PRJECT CAREE:VC-NI
ject had produced about :45n comPleted

four column objectives.
15

By June 30, 1974, the total number of four column objectives
completed was about 9500, covering all but a few of the 116 occupations 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 column.

The recruitment of four column writers as well as their
training of the writers was developed to the point where production
could he kept un to the availability of validated three part
nbjectives in any of the PROJECT CAREER occupations.
2.

GIVEN 50,000 VALIDATED I.-2.EHAVIORAL OBJECTIVES WITH RELATED

INFORMATION (A,B,C,D, IN =1), DEVELOP AN AUG=FD COMPUTER CAPA7
BILITY FOR STORAGE AND RETRIEVAL OF INFORMATION BY ELEMINTARY,

JUNIOR HIGH, SECONDARY AND POST SECONDARY COUNSELORS AND TEACHERS.
Computerizing the data as it was developed had already been
build into the PRO:ECT CAREER system.

The computer hardware was

augmented before this =esent Project was funded to allow for a
disc system with

storage c=pacity.

cer1'

iC

f '"e

computer needs of the Project during the twelve m.-.nths o' thic,

funding period were taken up with data development.

Exoept for one

or two isolted instances, no actual data retr;ev---.1 'or clar=r^-m
7.1

16

..teest

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 of data were programmed and
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 HIGH, SECONDARY

AND POST SECONDARY COUNSELORS AND TEACHERS IN THE PILOT DISTRICTS
IN THE UTILIZATION OF THE COMPUTERIZED RELATED INFORMATION DATA
DEVELOPED IN OBJECTIVE #1.
Bv mid-wav through the Project year, it was evident to both
the evaluators and the Project Staff that no further work after the
Sum7er Workshop had actually been carried out with the pilot LEA's.
At the urinc of the evaluatoi%;, the Project Directors revised the
objectives for the pilot testinc to focus on the role of the pilot

te=tng == it

cted on data develoPment.

Final summative evalu-

ation of cilot activities was therefore based on the revised obiective, and the details of this evaluation will he c'eovided 'n

=

=-1-zeuent section of the recort.

r7he 3cctivc

iieetc.

s.

it was written above, however, was never

No ccrcleted four column ob-',ectives w'th complete

computer retrieval cacabiliti,:_s were ever developed e=rly enouch to
,n a-'ee7u=te test o=

az,

=,=

Thus, all Pilotinc was extrerelv limited in the extent to which
it c-,uld serve as a test for the fully developed model originally

9)
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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 ob.:Iective.

The only budgeted costs

asso.:iated 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 objectives, the budgeting and
disbursement of funds assigned to this Project, and the actual
observed level of Project staff involvement in the pilot LPA's,
then we would conclude that this objective of CAREER/CAN was
actually never implemented.

In noint of fact, however, there was

pilot activity coin 9. on sustained by funds from other components

of PROJECT C.;;REER, and on which we shall report in subseguent

sections.

93
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VI.

ADMINISTRATION AND PERSONNEL

There were two categories of personnel involved with PROJECT
CAREER/CAN (excluding LEA personnel).
at Project headquarters in Randolph.

One was the full time staff

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 evaluation of administration and central staff will be similar for each
component of the Project.
OVERALL
ADMINISTRATION

The administrative structure of PROJECT CAREER is represented
in cart by the organizational chart on the fcllowing pace (Ficure 1).

Thic chart indicates tob titles that are associated with various
functions rez:uired to carry cut the overall onerations of the Protect.

Nearly all of the full ti=e professional staff were assigned to
d:ties recresented by at least two teb titles.

Written -iob descric-

tions were de%-e _ oced for each o= the-t,e no=;ti-n=.

The

titles and the written scecifications =d,==-telv
Lhe r=nze o= functions needed hv the Project to acccmclish

moz.t of it= ol-c,ctives

.

n'EESI'=

lartv Evaluators have 4,ome

auestion as to whether the Project was staffed with sufficient

2 t
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expertise in sophisticated research functions, and in curriculum
and instrilotional 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 must allow for some flexibility to account

for the market in available personnel, and the fact that many of the
capabilities needed for success in any of the Project tasks had to
be developed through experience.

In the ozinion of the Third Party

Evnluto-=, the P-o-ect staff were cenerallv competent, enthusiastic,
and dedicated.

They were able to implement most of the Project

objectives to a succ-1 o-nclusion.

tzut the Ilsroject staff did

not, in the final analysis, to---= all of the capabilities which
corld have been used.

r-11 e t

ar wkneses were noted above.

FISCAL

A part time aoccuntant was hired who installed a fiscal

maeet system that enabled the care:1:111 control and =cccuntinc of
the =u-dc ,1'.-,-=ted to the Project.
due to the 7-,ro4,e-t

The final decision to hire the

iriEtrts re1jzatj3n th,t

this was a most imnortant stet to take as .soon as he became the

overall

,d7'-'s---t^- 4* Novc7ber, 1973.
-;)6
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This system included a

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 2.,ne
item.

5.

Cuthulated dollars spent to date.

6.

Percentage of total line item budget spent 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.
records.

These vouchers were the basis for the fiscal

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
ADMINISTRATION
Effective project management includes a well
developed
structure for allocating personnel to tasks,
including recruiting
and training, and a sound fiscal management system.

In addition

to these tangible structures, there are the
intangible aspects of

27
22

establishing a good working environment, providing for effective
interpersonal coxmunications, establishing decision making proce.dures

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, providing the Project
with sound leadership and good public relations.
The information summarized above indicates that the Project
did develop reasonable, successful administrative and fiscal
In general, competent personnel were hired and assigned

structures.

to tasks that they wL.re capable of performing.

Quality control was

maintained to some degree at 'oast 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 reports, periodically prepared for
internal circulation.

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.

28
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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.

2I
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VII.

GENERAL FINDINGS

The summative details of our evaluative findings will be
provided in this section and will be keyed to each of the three
major Project objectives - four cnlumn development, 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 evaluation.

These were submitted as separate reports on December 27, 1973, and
March 15, 1974.

The model was examined, along with a sample of

completed data, by a leading expert in instructional design, Dr.

25

Leslie Briggs of Florida State University.

In considering this

model, its potential value for curriculum development and instructional design, and other possible alternatives for designing such

objectives, THE EVALUATOR, WITH THE SUPPORT OF DR. BRIGGS, CONCLUD1D
THAT Tim 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 manual (see Appendix, page A-23):
Leargings - Those skills, knowledges,
understandings and attitudes, which will not be
taught during the treatment, but which are necessary
for a student to possess in order to facilitate the
acquisition of the new behavior.

Component
necessary
when that
formed in

TasLs - The individual activities which are
for the completion of the listed behavior
behavior must have component tasks persequence.

Environment - The alternative environments which may be
utilized for acquisition Df the listed behavior, i.e. media, mode of instruction.
Concepts, - The abstract rules, principles, laws, and/or
generalizations 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 Strategy - The detailed objectives from the
original proposal called for the four columns to be
written by teams of writers combining occupational
expertise and educational 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 instructional area represented by the BO's assigned to the
writer.

3
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Ultimately, there will be manuals developed for each column

with coded entrieL

o that a writer can generally select the neces-

sary information from the manual, and enter it along with the code
on the grid sheets.

These manuals are not intended to be limiting,

however, and when a manual does not contain 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 mathematics, science, and business.

An inspection of these manuals

revealed them to be well organized and extensive.

The concepts

were a1phaL,2tically by categories.

The first of several planned manuals for the pre-requisite
skills column was completed for math skills.

Additional nanuals

are planned for science skills, communication skills, and occupational skills.

An alternative environments 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 value of the manual, since potential users can
consider a number of alternative learning environments (which
includes tools and equipment) for the different occupational
clusters.

No work has been done, as yet, on a manual for the
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component 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, for it will enable the relating
of data to learning hierarchies.
Four Column Writers

Written lob 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 experience.

3.

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

4.

A knowledge of minimal related arca requiren.ents for
successfully performing job skills.

5.

A knowledge of developing curriculum materials for
instructional use.

6.

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

7.

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

Mr. Roger Ritch, the Project's Curriculum Administrator,
developed a detailed recruiting and training plan.

Writers were

successfully recruited from newspaper advertisements and through
extensive contacts with the regional vocational-technical schools.
A one page personal data sheet was collected for each 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,
qualification #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

area of inhalation therapist was listed as a respiratory therapist
with 7 years experience; a writer for auto and diesel mechanics
was an automotive teacher with 15 years experience; a writer for
nursing, nursing assistant, and medical laboratory technician was
a registered nurse with 14 yearn experience, including the teaching
of licensed practical nurses.

As of June 1974, there were 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

areas covered by these writers included about 60 of the 116 occupations.

Productivity
Productivity ov:21

f"

.

about 300 BC's per week 10.i

six months of the Project averaged
were sufficient validated three

3 i
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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 manpower to keep up with the production pace of validated 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, electronics and business.

There are a few comments that can be made about the quality
issue.

First, the quality of the final product depen0s, to some

extent, perhaps a large eNtent, on the quality of the three part
BO.

A check of a final batch of completed BO's for automobile

mechanics, supplied by the Project for purposes of evaluating a
sample of the final product, indicated that there is still wide
variation in the quality of the three part BO.
Feedback from the four column editors, based on their editing
of the columns and their training and follow-up contacts with the
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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 "use 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 reading."
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 the pre-requisite skill column and again in the concept
column.

Component task columns covered z. wide range of detail.

Some simply repeated the task statement.
automobile instruction manual be followed.

Some specified that the
And some were detailed

task breakdowns of the more complex task statement in the three
part BO.
C

Ju
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Obviously, the only effective evaluation of the quality of
this four column information can come from the occupational eductz:r
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 proccss is still not yet
fully developed.

In 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
more tolerable level.

a

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 teachers presently have available, and would
undoubtedly be welcome support in any occupational teacher's
instructional planning.

COMPUTER
RETRIEVAL
The second of the three major objectives of CAREER/CAN
carries the following specifications from the original proposal:
1.

Retrieval of pre-requisite learnings for a single
behavior or clusters of behaviors.

2.

Retrieval of concepts for a single behavior or a
cluster of behaviors.
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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 retrieved from the computer.

As the Project

stands at the conclusion of twelve months, the lack of coded prerecluisite column material (with the exception of math skills) makes

it impossible to implement the above objectives which pre-suppose
such codi-...4.

Such coded information is available for the concepts

7Jaumn 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 been 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 each of the four
columns.

Except for the concepts column, this represents several

mclre months of development.
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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 "use 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 reading."
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 the pre-requisite skill column and again in the concept
column.

Component task columns covered z. wide range of detail.

Some simply repeated the task statement.
automobile instruction manual be followed.

Some specified that the
And some were detailed

task breakdowns of the more complex task statement in the three
part BO.
C

Ju
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Obviously, the only effective evaluation of the quality of
this four column information can come from the occupational eductz:r
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 proccss is still not yet
fully developed.

In 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
more tolerable level.

a

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 teachers presently have available, and would
undoubtedly be welcome support in any occupational teacher's
instructional planning.

COMPUTER
RETRIEVAL
The second of the three major objectives of CAREER/CAN
carries the following specifications from the original proposal:
1.

Retrieval of pre-requisite learnings for a single
behavior or clusters of behaviors.

2.

Retrieval of concepts for a single behavior or a
cluster of behaviors.
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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 retrieved from the computer.

As the Project

stands at the conclusion of twelve months, the lack of coded prerecluisite column material (with the exception of math skills) makes

it impossible to implement the above objectives which pre-suppose
such codi-...4.

Such coded information is available for the concepts

7Jaumn 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 been 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 each of the four
columns.

Except for the concepts column, this represents several

mclre months of development.
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COMPUTER
FACILITIES
This section of the report, from page 24 to 44

reviews the

present status of PROJECT CAREER and PROJECT CAREER/CAN data processing
activities together with planned future activities.

The report was

written by Mr. Larry English, the computer specialist hired by NEES1.
Comments are provided on the feasibility of proposed activities as
well as the progress made to date in the data processing area.

The

report provides a brief summary of information presented in previous
reports on this subject, dated June 14, 1973 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 C3o< and William Shaw, conducted during
July, 1974 and on documents provided by Peter Cook.
The observations and rccom:nendations contained in this

section are listed in full on pages 42-44 and the text r:ovides
background information relative to the observations and recommendations.

These observations and recommendations can be summarized

as follows:

Productivity from the computer operation has greatly
increased, and the data processing operation now supperts project requirements fully.
Some projected futurP project activities requi.
however, development of some related data processing
facilities which do not now exist.

:3 9
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Although there are minor gaps as noted above, future
plans for data dissemination and testing are generally
soundly based on the presently available computer
hardware and software.
PRESENT STATUS OF
CAREER/CAN DATA
PROCESSING
In this section, we will review the present status of ,r_zp4ter

operations for PROJECT CAREER and PROJECT CAREER/CAN and prescet

some comen

about the evolution of the computer operation.
Present Activity

PROJECT (.7.1.x% and PROJECT CAREER/CAN arc concerned with

establishing e eata base of approxirately 20,000 behavioral objectives which liave been "validated" in the sense that t:heir relevance

to one or rre of a group of occupations has been established.
Validation of objectivec originally involved a several tier screening
procens.

The validation process WLIS an extensive and cumbersome

ona thaL re::juircJ co:uputer support to make it even partially
mz..nagerible.

Initially, behavioral objectives were first written by persons
in various educational areas.

The original "yield" in terms of

libated objectives from the raw data WQS relatively low.

In

additin, the project, in its initial stage, was plagued by large
bac::lo,:s in the data processing activity and seeming communication

difficulties between data processing personnel and other project
staff members.
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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 thea-:- files were sorted by instructional area

subgroups according to the U.S. Office of Education instructional
coding system.

"ID" numbers were also assigned to the objectives.

After this initial computer processing, reviewers for each
of fifteen occupational clusters determined whether the objectives
were relevant to their clusters.

A computer file of the ID numbers

of objectives assigned to each cluster was then produced.

This file

was then Passed acain.7t the initial "batch" of objectives, and

questionnaires were produced for a second level of screening.
Objectives which oassed through both levels of screening were
consider-ed validated.

Once objectives were validated, they were annotated and also
c17,ssified

cccding to zhe .biIitv of handicaooed persons to Perform

Ficure 3 illustrtes the initial data cencration procedure.

nrecent, ob-2t4ves are ±nitav escribed bv ne,-on=
workin=. in the various ocol:.octions of interest to the r=roject.

irn-oved

at

in validated .:--bjectives.

This

unlitv, at least in terms of the "vieldn
Last year, after two years of wor;:, the

Project had only 500 validated oh4 ctives.

Now, after three years

of effort, there are 10,000 validated ob-r,ectives.
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Objective

1

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 handicapped persons can all be done at essentially the same time wlthout
first waiting for comoletion of the validato.. prooess.
HARDWARE FACILITIES

AND PROGRAS
The data generation system presently runs on a Honeywell 240-A
computer with a 9S,000 character mcmorv, four tape drives operating
a- 66,CJO character :Der second transfer rates and a censi,v of
500 bits

er inch, and 55.2 million characters of on-line disk

storaoc on three removable t-,ck drives.
The data c-encration svste:-:. involves approxim:,tely =ifteen

freouentiv used o-rocrams o',:t of a library of aporoximatelv 40 orogr=mc

..ni-h are u=ea froa timc to time --"

--o--ams which w,re w-itten =or

a

inl

roxfm.atelu
_

nine

urzposes
and are rarely
_

uced or 1=e bean used ^nlv
ar,

an' 4-11-

Some 7et-o_7-amnino

-owould, of courc.,-!,

b-e 4nvcl\-ed in slach trancfors.

documr=nttion is
creen, tim=,.

Sone pr--grari

e=r12cr 2n tha 2nit'al

in good form at the

cumnta

on zrtlems had eNisted

o= th," =r--,ject, b t

4

now

up to a standard that would support operation of the data generation
programs by programmers and computer operators with no previous
knowledge of the development of the programs.

GENERAL
OBSERVATION
The software used for creating th.2 file of validated objectives

has stabilized and reached a level of quality such that it adequately
supports project objectives wlth respect to data processing for
data generation purposes.

File structures and objective coding

scilemos have been simplified and improved as the project has pro-

gressed.

The administration of the comouter activity has also improved

greatly so that coals arwa oriorities for the computer oersonnel are

now clearly established.

A previous tendency to over use the computer for work best
reriormed

n-ccmmuterfzed

rinting
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rczroducticn

evices

*--.as also 1-_-een eliminated with reaultinc imorevemens in data processing

efficiency.
PROJ:-'7ED

ACTIVITY
In this section we will

C;REER and C=17.3JCAN data

c,-ocecs4nc
ol=ns as the-: relate to data dissemination,
_

evaluation

of data effectiveness, and mainten=nce of the In=-=te,- data f47e.

Data Dissc,minntion

During the current fiscal year, the project plans to distribute
data to the approximately 350 school districts in the state.

Twenty-four of these districts will be selected for special pilot
evaluation of data effectiveness.

To do this, the project's data processing group will carry
out two kinds of activities:

Data will be compiled in "off the shelf" catalogs
in nultiple formats as by job title, by instructional procram, by common skill element, or by handicapped grouping.
Lata will also be compiled in special catalogs so long
as the reguest= for comn;laticns of this sort can be
supported hy existinc 17roorams or easily developed
new programs.

So far th-re has bean only liite
project

a,
e.1

that t 1-.e forats
rn
and

c._-

user experience with

:-:tnt for the "o'

shelf" catalogs have been largely delermir,cf: by the mroject staff.
It is contemnlatef. that n-e-srirted data catal-z--: c--'c be

-,-----;--

-cc

Rec-uests for snecial

co=oilations will 17,e hon=d in r-u.7,1-ly one
to =-,r7,-),--t the cc7:,7-77at'on cx4ts -,nd in

ont'n ic

a 1:ncer pe,-4od oc tinc

Plans for evalu -ion are ins-)mp7cte,

Of user
of the e7=2.4--ion ci=t-ict=- will

-4--

cuac-.4.1-1e-

r'n= 1-alc
I:-.:17,1at;.-=

7,71:

one half will be drawn from populations with normal needs.
The primary inteE:tion of the evaluation process is to determine

whether or not access to PROJECT CAREER data xesults in curriculum
improvement.

A secondary intention in evaluation will be the

beginnings of a process to refine and improve the master data file.
Project personnel contemplate some use of data processing

techniques in the evaluation process, but no specific plans have

been xde.

Such planning will be undertaken after some initial user

re-zo^n=,-,-- have been obtained.

Maintenance
Plans fcr maintaininc: the project data base are ,nresentiv
inoc.7oletr-,.

It is assu.e

user

tnaz

also =er-i' c3ntt

ovent ^"lae

data e1tri

is quite limited.

7o7=_nt
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irrh,
*%_

a

ta devel-oment will continue, and

be

but nc cther
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few as ten percent of the objectives initially d.2fined were actually

validated, yields ot approximately ninety-eight percent are now
being experienced.

Processing backlogs are largely eliminated, with

Iceypunching being, possibly, the only remaining bottleneck in data
flow.
2.

HARDW.11RE AND SC1-11..ARE FACILITIES ARE Ef:TIRELY ADEQUATE FOR

PRFSENT AND PROJECTED DATA PROCESS=G OPERATIONS.
The present work load and the work projected for the next
fiscal year are easily supported by the present Honeywell configuration.

-'x4t.inq crogrars 7,nd program documentation are also

adeouate fr. thec, oocr,,t4ons.
3.

ALTHC= I-,LANNIN:.: FOR DATA DISSE:-IINATICN IS RELATIVELY =LETE,
Pac.c=1
RELATED 1_,A=N2 roa =7:NAI:cE
THE DATA AND

L.r. EXPERIENCE REQ=RES AT7=7C-:.
As notez'., on

t is -4umed

,

1-0 r::c £c,r ev,.7unt'on and is krlown t- be needed fo- dat,=,
o"he=c aot--;y4t4.

"- 1

-z

-7

arc .oro-',eoted as occurrinf,7

year, but olanning, even to the 7evel o=

-

;

:as --een

;

,

tr,

Th.
:2- the rre-:-.ent

nz-.1

_

o__ a_

Inherent ;7:

co:::_"lat:Ions of dat7 arc lnroced=s for evaluatin
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such requests for both technical (programming) feasibility and
intrinsic worth.

This approach will limit the workload for special

compilations to a manageable level while still insuring that realizable
and worthwhile requestls for such compilations are honored.

The

concentration of data distribution in a single center is also wise,
since it permits, in this initial pilot phase of usage, proper
control over the cuality of the data base and prevents any possible
"drifting apart" of the content of multiple copies of the data base.

This later problem would be a serious one if the project master
=ile

t-)

11,e ma4ntained simu1t7,neousiv at several comtuter

faci:itics.
5.

EETTER CC:17=R 1-Rocaln FACILITIES FOR DATA EDTTIs;G SFOULD

EV---NT"--ALLY

The 4--a=k o

inta4ninc oro4,fnct data can Ipe met for the time

the ex4=t± n:2. lm;ted fao41t.;c= =c- ,-e-o-d deletion and
4ncze,-tion

c crbcc. in Seotion IV.

Eventually, however, data

veent facilitiez must ho develored so th7-t reoo7-d=
in-=47-;'11a7'y c-=ect---:'
*-^rr,,--ct:on= or

-1/2 a SE ,

tjs

n

can 1-,e

'run nnd so thnt co7--non
re:20-d,:

77.
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PILOT

TESTING
The original objectives of the pilot test, as written in the
PROJECT CAREER/CAN proposal, emphasized activities that were guid7Ince
oriented and directly related to those objectives already imple'nented

and funded by the CAREER/GUIDANCE component of PROJECT CAREER.
Because the CAREER/CAN budget never funded thes

_Jbjectives, and

because they were fully evaluated in the report on the 1-roject

which did fund them, there will be no reference in this report to
those pilot activities.
7lowever, 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 four column development of the BO's for

instructional use. Ths pilot test was "inherited° from PROJECT
CAREER/DEVELOPMENT, but is best evalted and reported on in the
contxt of CAREER/CAN, desPite the lack of direct fundinc support
fr-m thi= Project.
The pilot test relevance to the -;==4-n of CAR=ER/CA',71 was

made explicit in Dce-1--- 13'"

-re-red
idctifi Ca

=et

the

co7--ment.

-----=e of the pilot test as a means "t.-

,:at_

determine whether PROJECT CAREEa data is a
- 4-"

These new ol--'ec-4-e=

4--

xate =-r the

cl===r^m°

The specific ch-iectives drawn tr for this Pilot test, which
were then communicated to the LEA ^.----=-nnel involvet:--; were the

following:
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1.

Determine if the overall format of PROJECT CAREER data
is useful as a basis for curriculum development.

2.

Analyze ways in which occupational teachers use eachof the parts of the PROJECT CAREER behavioral objective
format, i.e. Condition, Performance, Extent, Prerequisite Learning, Component Tasks, Alternative
Environments, and Related Concepts.

3.

Analyze ways in which interdisciplinary team members
use Condition, Performance, Extent, Pre-requisite
Learning, Component Tasks, Alternative Environments,
Related Concepts.
Identify potential problems in converting raw data intn
learnino packages.

5.

Develop processes to convert raw data (PROJECT CAREER
format) into individualized learning packages.

6.

Test the use of PROJECT CAREER data based lesson plans
in different kinds of classroom modes, i.e. small group,
Throe group, individual instruction, etc.

-

Identify oroblems with implementimc: PROJECT CAREER data
based lessons in the classroom.

6.

Determine teacher reaction to usinc lecsons developed
from PROJECT CAREER data.

9.

Determine student reaction to workino with instructional
materials based on PROJECT CAREER data.

The 1-7-=,ic

testin: the above set of objectives was extremely

limited, =s will be seen from det=ils on the oilot oiven below.
Third Party Evaluators developed = ,-.7-ue=ti-,nn=~

'71-se

(See Aopendix, oace A-7)

th=t w=s desicned to elicit as much information as oossible bearino
on

.-7_7ecL4ye=.

Howeve-r, the in==t'on on

soecifios is very spotty for reasons we sha'l m=ke c7e=,-.
unezuivocal,

i
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and directed pilot 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 system,
and a regional vocational-technical school system.

In the Spring

of 1972, the three LEA's were selected, with Springfield, Milford,

and Blue Hills Regional Vocational-Technical School representing
the three specified settings.

From the outset of the involvement with the LEA's, there were
problems that affected the data development wprk of PROJECT CAREER
and created poor relationships with the LEA Personnel.

By the time

CAREER/CAN was funded, the pattern of the pilot tests uas already

e=tabli=h=d and the d.;'--lties were part of the total history of
PROJECT CAREER.

The=.= problem= h=ve all been evaluated in previous

Third Party

i'=-orts, including one interim formative

report on piloting that_ was =art of the ongoing evaluation of 4Cnis
Pro=ect.

Ac a result

th==..= tang7ed re1atzonsh4n=, tee w.=re ^nly

two pilot teams ope,-ative at the Secondary level, one in qp"-inc=ield

and one in Yilford, by July I. when CAREER/CAN began, and when a
ma.7or sunmer workshop was held to being developing c-rric-1-7:
mAat-erials..

Survey d7,ta were collected from a curricu7= coo-din=tor

ar:77. a teacher in Rand-l-h =igh

(a "feeder'' school for the

Blue Hills Region).

No actual pilot use of these data, however,

was ever made in that school, and the information available from
the surveys does not contribute anything to the evaluative data
collected from Springfield and Milford.

we shall therefore limit'

our reporting to those two systems.
Pilot Plan

The original pilot plan called for an interdisciplinary team
approach in which the tt,am leader or core teacher would be the

occuoationl teacher and -_he other members of the team would he

from aca'4ic dizoinlines.

The occutational teacher would receive

BO's for his occuoational instruotional area and the academic

teachcrs would make their instructionl inouts primarily from the
pre-re:luisite skills and concepts columns.
The =Ian envisacec an
±ntzct t.roup of students stuovino under

thc, occun=ti^nal teacher who would move as a croup to the academic

teaccrs on the te==.

This tl=n would en=ble the ac=demic teachers

to m=Ninize the -elev=nce o4-- their sub-"cct m=tter -For thee
-

ince te=chino wou7d be h--ed on the concept =nd skill 1,==7-n'Ino

d4-P-roctiv tied to beh=v'-r=1 objectives beino used by the occupational

teacher.

The rnce of ths learnino for career decision ma-44-.ino

would be further enhanced bv a clan to rel=te.the =ctivtv t

t1-.=

cu4d=rce c-moon=nt throuch the use of =t-,dent inven+-orv

These files wou'd
occl-pation=1

=necific
(fcb tasks$ le=rned bv the .---tu'ent.
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Th's Skill

fleesi

inventory would be computerized and serve as a basis for searching
the data bank for all 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 number of missing elLments made it impossible to test and, from
that point of view, insured the failure of the piloting.
Complete four column objectives were never available
at the outset of the pilot so that the teaching teams
never had fully developed data with which to work.
The olan to have the same students in both the occupational class and the academic classes could not be
implemented in the pilot schools because of schedule
difficulties. Therefore, the teamwork anticipated by
the model could only be implemented in piecemeal fashion
with only some of the students. No real impact of the
interdisciolinarv aporoach was possible to assess.

to

Student inventory file forms were actually developed
but they were never computerized. Because complete and
systematic data were lackinc and only implemented in the
classroom on a spotty basis, the student inventory of
skill development was meaningless and, to cur knowledoe,
was never actually carried out by anv students.
Career information Centers were established in the pilot
schools, hut their use was never inteorated into the
skill development process for the zeascns outlined alcove.
For the same reasons, there was never any meanincful
interfacino beten the Pilot testino teachinc comoonent and the pilot testinc o,uidance component of
the pilot testinz,.

3= the

=t,
useful lov-=lutiv---

te=tino:

at

that co-'d cor4"-4^-te

.,,aring on the cb-iecti-.-es of the pilot

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 availableoin 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 feedback from the teachers,
no meaning-

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

A young electronics teacher was the core teacher for the
pilot project at Springfield Trado 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 int,...)
how he and his team

experimented with the use of PROJECT CAREER data.
included in the Appendix, page A-2

This report is

.

Computer printouts of several hundred electronics BO's wore

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 nc;t like the LAP's.
The math teacher belie,.ed that the data for math--related LAP's

was weak, in that it lacked higher mathematics concepts.

The data

was mulch better fur physics, es-e,:ially 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 assistanc( 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

the summer workshop.

r.

Those that were developed by the English

teacher showed good imagination and creative potential, but there
was no connection in any of these LAF's to PROJECT CAREER data.
Because of th--2 aforementioned scheduling problems and the

weaknesses in the available data, the piloting contributions of
Sprin-;;field's academic teachers 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 tt:achers.

Despite these problems

and limitations, both the math and physics teachers report that the
pre-requisite skills and concepts columns were a help in instructional planning.

The physics teacher also found the component

tasks and environments columns helpful.
in these columns, however, was criticized

The quality of the data
especially by the math

teacher who found, for example, that he often did not agree with the
level of mathematics prescribed by the four column writer for the
electronics skill given in the objective.
example:

He gave the following-

"I may have felt that scientific notation was necessary,

but the BO may only have addition and subtraction as a prerequisite.
I felt this was very restrictive from 111... point of view."

Obviously,

this is a developt problem, perfectly resolvable, and the kind of
data development f.:...2dback which the Project needs to systematically

collect.

When we look at the data from the point of view of the electronics teacher, however, we g,EA: 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
easier.

In the judgment of the evaluators, 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.

But 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.
objective was discussed to insure clarity of understanding.

The
Students

were then directed to complete the learning necessary to perform the
task successfully.

They could learn by any means they chcseousing

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.

In 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 teacher provided the students with
a radio needing repair.

The students worked out the problem and

the repairs, on their own, using the resources 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 corresponded to those they had completed in their work on the radio.
These were incorporated into written student reports.

Thus, the

learning moved from experience back to the identification of tasks
learned.

Organizing the learning experience was accomplished through

the availability of the objectives.
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NEESI's consultants feel that it is just such user experimentation that will eventually enable the Project to both improve
the product and to develop user models that can be described andpackaged 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 career

exploration materials and activities, including some field trips
to local industries.

She found that, compared to the other students,

the students from the electronics class made the best individual use
of her role as a career information resource, and she felt that
the linkage for this was due to her involvement as part of the

teaching team using the electronics BO's.
those BO's, and therefore could re),

She was familiar with

u to the students who were

working with them in electronics class.

We view this as evidence

for the potential of the product in fostering interdisciplinary
teaching that is occupationally relevant.
Milford Pilot

The Milford core teacher was a business teacher.

He received

a few hundred BO's covering the following occupations: legal secretary,
secretary, medical secretax

stenographer, file clerk, clerk general,

clerk typist, bookkeeper, cashier, payroll clerk, and receptionist.
On the team were teachers of physics, English, and social studies.
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In addition to the schedulin-,; problems which prevented the

business students from being in the academic teachers' classes, there
was an additional handicap in testing these data.

The important

concepts column from which academic teachers draw most of their
teaching relevance for the occupations was blank on nearly all the
BO's.

In effect, 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, thee were no concepts with which any
of the teachers could work.

Each of the academic teachers, therefore,

brainstormed their own ideas and developed some LAP's that were
business related, but not really connected to the BO's.
One experience, quite different for Milford than for Springfield, was the success of thc 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 experience, but not a test of the PROJECT CAREER
product.
*

As with Springfield, the only real product test came from
the occupational teacher.
for the BO's.

Again there was unequivocal enthusiasm

Compiling the responses from the questinnaire
completed

by the business teacher in Milford, we
can provide the fC11owing
information:

This teacher made fairly extensive use of the BO's in his
classroom.

He estimated at least 50 hours of classroom
teaching

time involved the PROJECT CAREER data.

He developed several LAP's,

each of which covered appz.oximately seven BO's
taken verbatim from

the PROJECT CAREER printouts.

He found the BC's to be precise

enough to teach, and the pe:rformances
relevant to in-school
learning.

The BO's were not organized and he would
have preferred

them in a sequence.

His selection oi the BO's to teach was based on his
own
curriculum as well

A-17It he felt was relevant to his students.

He felt the Bo's were 'some help" in designing
his instructional
units.

The prf-requisite slzills column

he found to be "a guide

in fulfilling the behavioral objective."

The component task column

"broke down the task into helpful sequential tasks."

The alternative

environments column provided information on "the
necessary tools
to perform the tasks."

There were not enough complete concepts

columns to comment..

In general, this teacher commented that, mlhe
BO's I used

worked hand in hand with the textbook.
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I found the BO's very easy

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 support
materials, and, for a full understanding of the program, an in-service
training program for faculty members.
Here is this teacher's entire summary comment:

"I feel that

my experience with t;he BO's that PROJECT CAREER issued me were
excellent and a dynamite expe,:ience 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 due to the lack of communication
at times.

In my pazticular component I would have to say that

thc business arca being the core, seemed to work out the best.

A

possible reason for this could have been the structured time slots
that the students were placed in, not allowing them the freedom
needed to see any of the four teachers that they desired to see on
any given day.

The business aspect of the 'team' worked out the

best because the business instructor was present at all times to
discuss and work with the LAP's with the students.

In general all

four disciplines worked out relatively well and I would say that
the i-,rogram was a successful program."

Throughout our field interviews and surveys of all LEA
pilot components connected e:.th PROJECT CAREER, the Third Party

Evaluators have found this enthusiasm for the PROJECT CAREER 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 paDi
and the direction and support given to the LEA personnel

sporadic, sometimes inconsistent, and not really adequate t
tasks that were expected of these personnel.

th

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
seems to charaeterize the pilot testing of this Project comes from
the Milford teachers.

Since the pilot model required the cooperative

teamwork of the three academic teachers with the business teacher,
The business teacher,"discovered"

a number of discoveries were made.

the physics laboratory and developed a familiarity with it that,
he said, enhanced his understanding of this part of the curriculum
The academic teachers, forced to

as well as that of his students.

find (invent) ways of developing subject matter units of relevance
to the business students (even when they did not have them in
class) found themselves stretched in interesting new ways.

They

developcod a "team sense" in working together and understanding each

other's inputs into the education of their students.

They report&i

that this had been an invaluable experience, and they wanted to
continue it.

We find this kind of report to be salutary.

For the Projt,

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 is the judgment of the evaluators that a great
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of credit for these results belongs to the LEA personnel
who accomplishei 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, Irit it offered much less than was
promised.

SUMNARY OF
FINDINGS
The evaluator:-. 11ieve that the following summary statements

repreLent the most calient aspects of our summative evaluative
findings relati A to the objectives of PROJECT CAREER/CAN.
1.

The PROJECT CAREER behavioral objective, with the
arditional four columns of curricular information added
tc the three part Mager objective, represents a significant and innovative advance for occupational education.

The four columns have demonstrable instructional value,
and they arc readily transportable anywhere in the
covntry.
2.

As of the termination of this Project, the four coluil

writing is not yet fully developed.

Standards of

quality control are still being developed.

Additional

manuals with important coding for full computer utilization remain to be developed.

However, the production

model, the training of writers, and the plans for
developing the remainia:j manuals arc complete!.
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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 sample data package for BO's in automobile mechanics
indicates considerable variability in the extent and
quality of information in tLe four columns.

The two

most variable columns were 11c-requisite skills and
cormanent tasks.

This finding is supported by the

editors who report that these are the two most difficult
columns to write.

Completed manuals for these columns

are also unavailable at this time.
5.

Computer retrieval 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
limitation of the cemputer.

a

Most users will be able

to request data in some useful format and receive it
within two weeks.

Some standard "on shelf" items will

be maintained.
6.

A limited pilot test of the product in two LEA classrooms, with supporting help from academic teachers,

indicated that the data has high positive impact on
users.

This finding emerged despite obvious weaknesses
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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.

Feedback from the teachers indicates that

the use uf the data in classrooms also has gcod potential
impact on students.

Th ,? pilots, as conducted, did not

provide for an adequate test of student impact.

To summarize generally, the Third Party Evaluators find
that the Project has established the feasibility of this product
being us2ful 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 and dissemination.

In its current "raw" form. the product

has been improved in quality considerably over the Project's development life, but, as yet, there has been insufficient packaging
development for users.

Sequencing problems have not been dealt

with, to cite a major remining area of needed development.

The

four column informotion needs further refinement, quality control,

and the completion

the remaining manuals which will contribute

to the aforementioned needs.

With the improvements and further developments summarized
above, the Third Party Evaluators feel that their findings would
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.
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VIII.
The recommendations

RECOMMENDATIONS

that will be listed

here are bri....1,f and

are inherent in the findings discussed above.
NEESI recommends:
1.

That the Project not release any more data for testing
until any batch to be released has bePn suo'lected to
additional editing and any gaps in information
have been filled.

2.

That the Project give high priority to seompleting the
final remaining development steps for the four columns,
namely the corslpletion of the remaining manuals and
coding.

3.

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

4.

That additional pilot testina 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 support personnel
be made available to consult on instructi.onal design
development using the Project data.
5.

That additional programs and configurations of data

retrieval be limited until the initial retrieval programs
can be tested for their feasibility and potential user
demand.
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6.

That the Project made a major investment in develop.ing

a few alternative ways of sequencing and packaging the
data in order to maximize the value and usefulness to
potential users.

(i8
6 3

rx.

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 overall finite costs in relation to the
objectives accomplished (outputs)?

3.

Were there alternative wavc to ccomplish the objectives
that would have been more cost effective?

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

A program budoet containing dollar amounts related to
specific Project objectives.
Accurate and complete fiscal information relating
disbursements to objectives as well as line items.
Neither of these conditions was met by any component of PROJECT

CAREER, with the exception of PROJECT CAREER/CAN which had a program
budget.
There was an effort =ade durin:3 the last months ..:f the CAREER/

GUIDANCE project to institute budgeting by objectives for expenditures in each of the oilot LEA's.

These budoets and related

objectives were develoocd bv the LEA's and silbmitted to the Project

Administrator for anoroval.

Disbursements were made based on the

attainment of or contribution to the attain-,ent of the local objectives.

However, this constituted only a local arrangement with a

6;J
,a2t

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 Literdependent 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.
seldom had single assignmen

Central staff personnel

that focused 100% of their tine on

one objective for one Project comoonent.

Two examPles will illustrate

this fact.

The administrator of CAREER/HANDICAPPED devoted half or
more of his time (variable

different stags7s of the Project) to

act4vities th,--t were rel.,,ted to the data deyelopent objectives of

CAR7FR/DEVELOP=T, vet his total salar,..- was funded by CAREER/
HANDICAPPED.

The Curriculum Administrator for PROJECT CAREER was

paid from CAREER/DEVELOP= funds, vet a ma-9 or portion of his time
was devoted to administering and directinc the pilot activities
associated with CAREE::2_/G=ANCE, and most of the last veal- of 1,.c

work on data development was devoted to four column writino which
w=s a funded ob4,ective under CAREER/CAN.
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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'erative costs, etc.

As we pointed out, neither the fiscal records

nor the budgets enabled any meaningful distinctions
to be made in
allocating resourcf:s.

Such data on expenditures as was available to the
evaluators
in summary form (apart from actual vouchers
and requisitions) consisted of two categories:
1.

An auditor's report on expenditures for all
components
of PROJECT CAREER from July 1, 1971
through March 19,
1973.

2.

Bi-weeklv fiscal reports from the accountant for all
components based on a fiscal 1974 budget. The latest
of these reports, dated June 1S, 1974 formed the
basis
for final figures on Project expenditures.

We reported elsewhere on the fiscal manacement
difficulties
that beset the Protect during its first two years.

The auditor's

report, dated June 22, 1973, contains the following
statement:
"At the Project office,

internal control of expenditures, proper

classification of charges, communication of financial
data to

Recional School business office, and audit trail
of financial
transactions to the accountinc records was inadecuate
in many
respects.

These deficiencies are noted below throuch
recommen-

dations for improvement o= the

unting system."

The improvements wcre implemented by late
April, 1973, but

there was still a lack of bu

-^'
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1-1, objectives

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, when the new line item budget for fiscal 1974 was drawn up
and bi-weekly reports begun, the CAREER/GUIDANCE budget was drawn
on the basis of the total funding for this Project from its inception in July, 1972.

Expenditures from the months preceding fiscal

1974 were reallocated, aoparently, to take account of the fact that
this budoet had been tapped for funds needed bv other components,
but which had not been available to PROJECT CAREER when expenditures
were due.

Thus, the audit shows almost $66,000 expended for per-

sonnel at the Central Staff level, but the final CAREER/GUIDANCE
budget accounts for only $34,000 to Central Staff personnel.

Thus, any spending prior to the last fiscal year of this Project
cannot be accurately accounted for in relation to progress- on

attaininc the objectivcs of this Project.
In the opin4on of the Third 'Party Evaluators, the funding

aoencies are as 7uch t, b1a7e for this state of affairs as is the
Project ad=inistr=tion.

7.or some reason, the funding aoencies did

not insist on a zroora= budoet at the ti=e the proposals were m=de
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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 all 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 essentially made at the Central Staff level to the
objective of data development.

Under data development we include

the completion of 8-part objectives (condition, performance, extent,
prerecTuisite skills, component tasks, alternative environments,

concepts, handicapped code) for 116 occupations and all necessary
computer time, programminc, and output.

This arrangement also

assumes that 10:F; of the time of stz,ff was coinc into data develop-

merit, an assumption that is obviously not true.

We then ident4fied

all the funds that were expended directly to or for LEA personnel
and their travel expenses.

This money we assured represented the

contribution cf resources to the pilot activity.

This asumption

is aisc not true since a ccrtion of su=plies, ec7uilpment rental,

admin4=trative costs, etc. can ceinly he assigned to pilotfng.

In te ae of any other basis for sorting out these costs,
however,

have :7.ade this gross ollocation.
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As can be seen from the chart, the bulk of funding for data

development came from PROJECT CAREER/DEVELOPMENT and PROJEZ2 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.

COST EFFECTI-VrNS
QUESTIONS

prorortion of PROjE'T CAREER resources were used to
accompli

all th-

the objectives of all Pro-iect components?

In studvinq

-rts on expended funds that uere available tYl., us, we

must concle that t:lere is no evidence to suggest that anv part of
the resources of t. s ;.!.oject

re spent for other than the attain-

The filure t

ment of Froject objectli.es.
makes it 1mn-,,--is4ble

conclusion 7

budzet by objectives

c- to whmt extent this
hr..: true.

how=iyer, 4-nat 1jt

There is other evdence discussed
A =11 thr-

1t tet

xces

went into tnsm so-c'fiu o'ciectiye of testinc the data.

ct

Whmt
-ectivc

outcut:

or

vr Sc..2.r"

t-

e a^ou

We can say

Lr j-ly,

4n which thc develocolont

rom cur cross ficures

to devict7 a data br_k th=t we estimm-ze

or;cinv

c-71--let:: in th--

p!--,=ect wa. fuze

1tir to Pr--iect

1:-,71.

1-7---.en the

The or4cin=1 fundinc crocosair

ihis data baak was r_roposed for

-

completion over the three year period was funded to the extent of
$577,875.

Over $400,000 had been spent on datz development from all

funding sources by the end of fiscal 1973 (two years into the three
year funding period). At that tine the data bank inciA':.ea 7,Jpout

550 completed objectives.

There were also several thousand objectives

at various other staces of the data development system.

Also at

this time the Project was working with the explicit target of 50,000
objectives in the data Lank.

In the opinion of the evaluators this

was never a realistic figure and should be essentially discounted

in looking at the accomplishents of the Project and the issue
of cost effectiveness.

gut, from the point of view of the stated

objectives of the Project, the figure was there and certainly created
an enormous cap between troduction and target.
During the 1=st twelve :months of the Project, about $150,300

in new devel3p7ent money was sptt from PROJECT CAREERN. This
was added to about S2',.007.: of remzininc data developrnent in CAREE-R./

DE7---T=EV7 7.nd anoth-",/- S70,030 drawn from CAREER/HANDICAPPED an=
CAREER/G--7:2ANCE.

So, ^-

r cress

ures, about another .i:430,2O3

went inio data de-,:elot7ent durin= the last fiscal year o
1"olect.

The results were the addt4on o=

completea SO's fcr the data

thouand

the

zct P,:),C;) rre

ank =nd an =ddt:-n=l tee to

fur

thc, svc=ter:-. nc,,eded to co=let-, 771 11,= pooul:aton=.

(r.
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Was PROJECT CAREER cost effective in producing this data
bank of completed behavioral objectives?
"yes and no."

The answer is probably

We can say that the data bank was completed as

promised in three years and that it cost approximately $923,000 of
a total budoet from all sources of $1,400,915.

That is probably

acceptable for a research and development project breakiag new
curricular territory to develop a product that will be nationally
transportable with high potential impact on users and student
consumers.
On the
w=s funded -Thr

her har.d, the promosal to develop this product
77, 875 f.-)r a three year period and some of those

resourcs had to be used to secure nearly $400,000 more dollars in
order to complete the data.

It did, in fact, re:ouire two years and

;74D0,::3 to learn how to produce a product that would have reasonable

cualitv and he useful for instruction.

A similar amount of money

($453,C0C) and one more year, was then recuired to complete the data
1-.=rk co- about all 116 occupat4ons on the PROJECT CAREER list.

For any reasonably definitive answer to t:e cost effectiveness

th4s Pro'ect we must turn to our final .7.-uestion.

letter ways: to =occmp7;=h thc,
c^=t .=,"ect:y=,?
is

To th4=

nc.

Were there

th=t would 1"..=ve

'le evaluators believe the answer

7n th:= context -A-- muct look :=t the se--nd 3= t'ne

two m=-or objectives, ,..ne pilot tesi-nof i_ne product.

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?
essentially no.

The answer to this question is

Classroom use of the data was limited to two

occuoational 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 quantity needed to efft_._-tively

test its use in guidance.

Coded data for handicapped populations

was never available in the cuantity and quality needed for an
adecuate test.

The undenied acco==lishEnts of the pilot orccrams in the
three LEA's and the enthusiasm for the ootential of the product
of which was certainly tested), cannot obscl_7ro

the f,=ct that the data were never addcuatel

t:t wa

to take place.

-ono 'nt- the .7i1ot

ready for the testinc

We can sav, then, that =ost

the resources

wcr,2 not focused on thr essential

obcct4ve o'

'or
'-r

n,ed-= 1DoLulation.

wa.z extended to the data develoo:nent

on some basis.
We h,..ye no way of knoW'inc, however, to what extent data develomm.ent

ry te zcr tr±c

_ -ne o-47ot

We do know that the funding sources that produced money for the
pilot test also added resources available for data development.
Were the exigencies of proposal writing and the requirements of
the funding agencies such that to get more money for data development piloting had to be included?

The answer to this question is

probably yes.

In closing we want to emphasize that the start up ccsts of
a project of this magnitude are bound to 17e. high.

In our judgment,

the costs of this Project were fully warranted in relation to the
innovations develoned.

By concentratinc these funds on one project,

a process and a product have been developed that can now be duplicated
by local school systems throughout the country at a small fraction
of these orioinal development costs.

)

X,

CONCLUSION

PROJECT CAREER/CAN was funded July 1, 1973, and in June, 1S-74,

was evaluated on its three majo

objectives which were to complete

the addition of four columns of information to the PROJECT CAREER
behavioral objective, to computerize these dattEu for effective user

retrieval, and to pilot test the use of the product in the classroom.
All of these objectives were inherited from oncoing components of
PROJECT CAREER that be:Ian twelve to eici:hteen months before this

Project was funded.

The fundino from this Project was entirely

directed toward the first two objectives, with the third objective
alLowed to continue on its own from previous funding.

The evaluative

findings substantiate that the first two oh-iectives were effectively
accomPlished and the Product at this point is ab^-,t 9-c:. complete.
A sufficient data bcn;: h=s been tostabl4shed tc

testi

The pilot test established the feasibil'tv of usino this

product in the

,-ut was too limited =.nd in.=,"ectvely

monitored to p nyde m:)re than rudimentary data f

_

further Product

deveL

I

PROJECT CAREER/CAN FOOTNOTES

1.

PROJECT CAREER in Motion Addendum
June, 1973

2.

PROJECT CAREER Comprehensive Project Plan
Sezterher 1, 1972, page 1

3.

Ibid, Pages 1-2

4.

Pace 2

Al3an Epstein
May 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.

weli

c

The bulk of the information provided
on the data sheets was
dzed and relevant to the objectives
of the program.

-4ith tht, method of imparting
the information that we ran intc

difficulty.

For the first five months we used the
learning activit,
method.

There were various problems that
aruse specificall:
this format.

:rom

From the very beginning, there was a problem
rotating the
other three teachers into the electroncs
class. Therefore, the
main aim of relating certain aspects of
the four columns with electronics became very difficult. The needed
reinforcement of any
relationships became ineffective.
Perhaps the original plan to coordinate
the classes would
havc been more effective.
However, this alternative method of
having rotating teacherb 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.

A-2

From a teaching point 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 difticult 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 war too long for the amount
of material covered.

Upon discussion with the other group members, it was decided
that altho.;yh the behavioral 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.
and textbooks.

Classwork was taken from school workbooks

That helped to develop the particular objective.

If it became apparent that a student was having difficulty with a
certain algari:-hym, the subject teacher was notifiod and the student

was given help.

In 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 seemed to respond better to

more teacher involvemen--, rather than the impersonal method of selfteaching.

Guest speakers and field trips were used to reiterate the
relationships mentioned in class.

SJMe of the guest speakers were

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

A-3

8

As a further step we began to use the textbooks only as a
reference book along with instruction manuals and schematics.
class was broken into subgroups.

The

In each subgroup I arbitrarily-

assigned a foreman with whom the others learned to cooperate.

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 sheets to form one task.

Some of

the tasks included building a trr.nsistor radio, building a tube

radio, setting up a television antenna with a rotor, building an
electronic calculator, or changing a color television picture tube.
Each of these projects can be viewed by the student as being essential 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 applied:

004913, 004914,

004915,004918, 004917, 004924, 005174, 003115, 003114, and 1983.
In changing and ali,jnig the tube of a color television
and checking the circuits, the following objectives could be
applied:

003115, 001982

001981, 001973, 001970.

When each task was completed, a technical report was written
by each student in the gL:)up.

All applicable behavioral objectives

were listed and discus.7ed, and the outcome of the project was
delineated.

Some of tl:n3e reports are included.

A-4

8:3

The students became enthusiastic about learning while
They were tired of learning theory.

doing.

theory was important, first hand.

Now they could see why

Often, after completing a project,

the group would look through the scan sheets and pick out objectives
that they had mastered.

They had to know the theory to use the

equipment and to put the pieces of a project together.

This was

far more 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 reinforced my belief that this method was valuable.

There is no doubt that some of the drawbacks I have mentioned
reflect to some degree my own inadequacy.

The procedure originally

decided upon could Lave been :nore effective if a more experienced

teacher had written the L.A.P.'s.

Some of my L.A.P.'s were, indeed,

boring.

To some extent, my lack of experience reflected in my ability
to organize the other teachers involved into Dr:effective unit.

Mv inmprience, along with other drawbacks, could have been
minimized if there had been more direction from the PROJECT CAREER
Program.

Yield trips which were tc be planned to afford us the

opportunity to observe other schools 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.

A-5

We were not observed by anyone

who could give any constructive criticism to our methods, or p'-ovide

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.:perience,

and wisdom to use the very valuable material that has been compiled.
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Subject Area
SECONDARY TFACHERS SURVEY

The general objective of
Project CAREER, is to produce
based occupationally
d<ill
oriented behavioral objectives for
curriculum and instruction in
use ir
tne school. This is
objective and there are
a simplified
other
related
of this evaluation that
objectives, but for purposes
will suffice.
In order to

Jeterminy
to inr.truction and curriculumwhether this BO product is of valua
development, the product was to brtested
several sL..hools

Preliminaiy evaluation has using interdisciplinary teams of *t..2aehers.
with this ,raluatioa, that mado it clear, and Project CAREER. agrecli
the product that has been
schools for piloting
sent to the
was not completely
adequate. This evaluation
tal:es into
consid.:!s:aticm this fact.

Basically, what we are primarily
on this survey i
interested in finding out
the ,Ntent to which
you were able to make direct.
use of the p..,:oduct
you rc:ceived, and what
problems and successes
(->:1.rien::ed in tryin,:.1 to
ue the product for curriculum
nient and/or instruction
developduring the 1973-1974 school
year.
We feel thz,t you can respond
more completely if we give you
r)pen ended :7uestion..;,
ev,=-n though this will be
We hope that yr.)Ar incru.:7t
more .timo consuminr
in and comItitm..?nt to thv_.
Project will be r7.ufficier-C,
succes:3 of th.
mo-..ivation to anwer these
frankly and 1,!llv as you can.
questions as
1.

Descri..c the e:.;Lent to wnir.-h
you were direetlY
L-D's (on

involved with

cputer printoul 1 for d.welopin(
in7truction planr; or (1,2voloping
an ovral1 cl:rriculum
unit for o
r marc.

at:oaf:.
You might roghly
estim,Ite thL proportion of
your
total
!chool
this year that you dc.,-)ted
teaching time
tc :2ither th,volopinrj
or directly
teaching fror,1 PC devc,looed
PO's.
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(over)
(0-)

e)

If they %,.c;:e
org;-ir':,:ed, did you attept to secauence
thc;:?
Wnat Izircl of systcl, dici. you uL:e for sequencing them,

if at z111;

f)

Dj

n;:eived all have the fou:c c:.)1upins of infor-

tIv'J

n-Ition

g)

i.e you 5-!,y

if yo1.! had

t1-!;-1.

ou',: to dr=':-.?:(7n
4...1.t

.!

jJb

..0'1; as you

you could
cie alAe

to f,:o

3.

If. you re-ci\:ed a 1)..,ch of n's

to thLyc
the
)

In y...)Lr

coin
help
Explain how y:Ja
in yc-ar p]annin:i.

hnd

colui,md

recdhg y:7)cr

uf cr:-.h of the four eol;n;;.
planni!,(2

the .1.2171--rr2111'71

of no u-fulnos
nde uc of the pr(--recic.isite

(circle one)

column

4.

If you actually had the experience of
teaching one or more of
the PC
h:it suceccf3 or difficulty you had.
Wnat
specific ir-,Yrover4tLi in your intrdction, if
ziny, resulted
from havicl the Bic".?

5.

What
cci. L i
r,7com:7v.-n'iation5
huve
imi)rove tbcir
it
c'xiL:tL;
slf would not:
it c): t7;nat:
enthuF;i3tio aL.out
tion-1
z.17:

a few

for y)u, to

Projcct Career to
youz-

th.;t

IyAL would hc
in-Lo yOur inctruc-

%;iittun
in-

to L.1::(' th: :Titcrialr:;

etc.

6.

WooiLi you

who

p1-1:)!,cr

licv, in" th,7

for
or fec!iln

LI Lour

If

vhat ±

y:-)ur p;):-;itiL.)11

Cle

:ovcr,)

Me Comm3nc2kth
of :5.3sslct..tisetts
Dtwfv....nt of tev,at!on

!ft,
;

b

'

etc.

:

;
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Editors' Manual
4-Column Development
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Gary Tirone
Bob Tyrrell
Peter Pettengill
June, 1974

Project CAREER

Vincent P. Lamo, Director
301 North Main Street
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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 guidelines before being submitted for computerization .
Part I
Guidelines relat'_ve to all 4-Columns .
1.

Check that the proper I .D. No . is on each sheet.

2.

Be sure that only one letter or character (including punctuation)
is entered in each Liock except for the fraction j 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:

E 111111111g111MIIIIM

3.

/

1

4

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:
I 1 NE D [1: NI Ti 1-01:qi El 1- S! P FATC-1 E
1

1 IN IG

s

'IV?' HIEN] tt_.7

LJNOtT{H1E1R!FLI1INEi

I

1

i

1

4.

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

5.

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

6.

The editor must check for spelling errors

7.

The editor 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 editor VEsolve. .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 mentioned in the component task and/or the performance. Changes
should not. be made without first consulting the original 4-column
writer.
Part II
Guidelines Relative to Each Individual Column
Pre-Requisite Learnings Column:
1 .

The editor must make sure that each 4-column writer has put
"ability to", "use of", or "knowledge of" before each statement.

2.

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

3.

The editor must check for prerequisites covering occupational,
mathematical, scientific and communication skill competencies

Component Tasks Column:
1 .

2.

The editor must check to see that each componnt statement begins
with an action verb and is written in a concise statemei t rather than
a narrative form.
Component tasks should be checked to see if the steps have been
properly sequenced.

Environ.w.nt Column:

I. The editor must check to be sure that commercial names are not
used.

2.

Each tool or piece of equipment should be listed individually on a
separate line and checked to see that it is in accord with the condition, performance, and component tasks.

3.

One

should be skipped to distinguish environment and alternate

environTc..nt sections.
Concepts Column:

The eolt,:ir should check to ensure that the proper code number is
being used with the riven cricept and that the cude number is correctly
inserted in the spaces provided on the 4-column computer grid sheet.
Part III
Guidelines For 4-Column Edir.,rial
Purp:.)se:

The purpose of the 4-column editorial follow-nr, is to maintain a tight
quality control over e,( work of the 4-column writer. By contacting
each writ,..r, whether it be by telephone or r-rough the "1-Co1umn
Editorial Cs-,nrment Form", the mistakes are held to a minimum. This
will ultimately make the writers job easier, as well as increase the
production rate of the completed 4-Columns.
Mechanical Ethting Procedure:
When using the "4-Column r-s.ditorial Comment Form", the editor will
zJ)ide by the following procedures:
1.

Insert th,' writers name in the ipace provided on 1.11e sheet.

2.

Indkate the problem location by checking one or tr..,o-f- of the boxes
laheled: Form, Column I, Collumn II, Column
or Column IV .
J

3.

4.
5.

Indicate the specific problems in the area labeled "Editors Comments".
Number each individval problcm if mor o. than one problorn ex:sts.

Plac.e his/her signature and date in the space provided_

6.

Copy the completed "4-Column Editorial Comment Form" so both

the editor ahd writer have copies.

One to One Follow-Up with Technical Writers:

After a problem in the writer's work has been discovered and properly
recorded, the editor should do the following:
1.

Make an appointment to meet with the writer.

2.

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

3.

Dscuss the various problems with the writer, so that he can fully
implement your saggestions in his future work.

4.

Fill in the date on which the writer 1%as been contacted.

5.

Make any additionrl notes which are deemed necessary.

6.

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

Sample 4-Column Pr)ducts Attached:
1.

A compkted 8-part Project CARPER Performance Objective

2.

Four completed grid sheets.

3.

A 4-Column Editorial C,:nment Form.

A-16

°MR

*

3

Duty No.

Rundate:

PAP

Domain:

Handicap = Yes
4-Column = 1234

INE

Automobiles with a noise in the muffler, new muffler, clamps, kit of tools and instructions

Major Responsibility:

Tmr
()

()

()

*Pt-St Bilnd
()

1-leg 1-arm hemi. para. quad.* Mod.
( )
()
()
()
()
()

()

Sev.

Ernot. Disturbed *

*

*

*

Knowledge of corrosion

*Lower car
*Run car
*Inspect for leaks and
* noises
*

* hangers, and new
* hardware

*Remove muffler from

* Torque

Seal

Alignment

CONCEPT

*
*

*

*
*

.

*
*
*
*

muffler training program*

_

,

*

*
*
*

* Czwrosion
* Oxidation/reduction *
*Lift
*Car (student's if possible )* rexibility
*
*
*Equipment manufacturer's

* pipes together
*Impact hammer
A.Use impact hammer to *ILew hardware

ENVIRONMENT

Lift car
*Wrenches
*Unfasten bolt fastening *Portable stand

CUMPONENT TASK

Ability to read and ..
understand inAructions free. ru sted joints

Use of wrenches
Use of impact hammer

* Use of iift

*PRE-REQUIS1TE LEARNING

**********k*************************************************************t*********************************

*HD-HG Deaf * Emr
()
()
()

4

*Hearing imp.* Mentally Retd.* Visually imp. Speeth imp.* Physially Impaired

**********-*fr********Ir****k****9******************************fr***************************t****************

Objectives are coded *Attainable as Stated* by - (A), °Attainable with Modification° by - (M).

************************************************************************************************************

EXTENT: within one hour without objective noise from the muffler

PERFORMANCE: remove and replace the muffler and clamps

CCND1TION:

Objective:

Auto Service Mechanic

11111116AtleK.AMPFk UP/ SeliNtiliceM

Batch = 0011
DOT= 620381
1.0. 00271,1
Automobile
Mechanics
170302
Inst:Prog.

Division of Occupational Education
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4-COLULN EDITORIAL COMMENT FORM

Name (of Writar):_s

John Doe

Comment on:

171/ Porm

Cf

El Column III
Editors

C:4*.tracnts:

Li Column Il

Column I

C/ Column IV

J.

whf-n vo.,1 ccntlnuf.) a word from one lln, to the next.

xce t for

I

3.

All lustionsj____.

312 [It

=1.
...MM=MMINV

NUM (Of Belt:if):

tic:, Tyrrell

**

0

Today. 's Date:

0

Laii.ym

Writer Contacted en (Dets):
Notes:

.411 1111111
IMF MIME.,
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PROJECT CAhEER

301 North Main Street
Randolph, 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 1..3.= 17-3-redulsite learnings under control, the
it teamsfollowiny scheme should 1.7,tf --..f_hered to by the develop
1.

Limit the pre-requisit i.arnirs to the areas of math and/or science:
communications (Readino/Ftglish); and the occupational specialty.

2.

The pre-requilke !earnings listed should be those which cumulatively
relate the highest level pre-requisite in a given area needed for the
performance of the behavior.

Example:

Conditions:

Given a radial arm saw and a piece of 1" x 8" x L48" stock

Performance:

Cut a comround miter of 25 devees of angle and 15
degrees of bevel

Extent:

Within ten minutes

Pre-Requisite Learnings
1.

2.
3.
Li.

5.

Identification end measurement of angles
Use of protractor

Use of sliding "T" bevel
Use of radial 3 rm
Ability to measure accurately

A-24

1/8"

COMPONENT TASKS

Component tasks are ordered according to perfotmance sequence. Each column
becomes an ordered task analysis of the listed behavior and as such should
reflect the activities which are imperative for the successful completion of the
fisted behavior

For the sample ob)ective listed above, the following may represent the sequence
uf tasks to be done pursuant to its completion:

Corrf)rent Tasks
1.

2.
3.

Set "T'' bevel

hi:,rk tck
Select proper kilade

5.

of saw to 25 degrees
Adjust rotor reading to 15 degrees
Position stock on saw

7.
g.

Don safety glates
Take trial nick arid confirm accuracj

.7irrn

Where

:terns in the component tasks column in order that we
if fru- the above list of tasks. 06 can be assumed
to be a to,71; which rv,T.ii-es 1tn
- 05, then we need only put down
Position stock on

inipt save tune.

..::x,;r:,ple

1

The "Component Tasks" column ;!- devLOoped t.;., the team member representing
the occupation which rclatcs to the fisted beh;ivior, It would appear, at this
pc)int, tl-co other tim ri.;_trbers would have rninimai input,

If there shculd exiot. for a given behavior, more than. one sequence for

completing thie Lohav,or, the senuence which most closely relates to current
L-2 included.

105
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ENV1RONM:NT

The "environment" column represents a listing of needed tools and media as wel
as alternative devices and settings which may be more conducive in enhancing
the learning of a particular stude.st. As such, the column should have the inpu
of all members of the deveiopment team, but especially the occupational
instructc
who knows the required materials, etc., and a media specialist who
can assist t
team in the development of alternative environments.

The "environment" listed for the e,.bove examples is:
Environment
1.

Stock

2.
3.
it.
5.
6.

Protractor

Radial arm szw

7.

Cross cut blade

"T" bevel
Safety glasse:-,
Pencil

Alternativ..-

rni,.7ht 'API!

bf-i added to the list, such as cooperative

t-prcific prrernmcd tz. cer:aln multi-media presentations;
sirouletion; etc.
educatio--.;

z

Therefere,

8.
9.

e r-Ight add:

Use of 05.5(2mhly line environment

Film on m7.=ss proction

I.

10o
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CONCEPTS

The "concepts" column represents the efforts of the development team to provide
those abstract rules, laws, generalizations and principles which are related to
behavior. They will also Cie;lilate the transfer of :earning and
an interdiscipiinar
approach to instruction, It is desivied to take a itudent from the
concrete to the
abstract relative to a given behavior.

The column wih represent the inputs of the sdence
and1or math team members
working closely with the oceijpati9nal speeiatk.
In developing ti-.e or.ncepts, the team should include only thc, e. concepts which
are directly reiate.,..; to the listed-behavior,
A.

While

,e are primarily involved with concepts in thr areas of math
and/on
scienc,.. you may, vinere ap;Dropriate, include concepts
relating to law,

economics, etc.

For the performance ol_.;i-xtive b,,,ing used
as an example, the concepts
column would conta.in the fol:owng:
Concepts
1.

2.

Friction
Thor mal Condur:t.vity

For a behavior in office oLcunations dcalino whh the typing of
the concepts column frioht inciude:
1.
2.

B.

Probate

Will and TestameW

Concepts should meet ;AP or more of the following definitions.
Law:

A rule derived from or a generalization of
observed phenomena
and explrimentel facts (Law or Conservation of Energy)

pLiaife: A scientific theory, fact, or law of wice application
(Archin.ek!.es Principle)

Generalization:

The result o' gzneralizing: a notion, rule or law
derived
by analysis of individual example.s cr instances,
a
genera
I
inference,
an induction. (Gas Pressure) or (Classification)

107
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Rule

A statensent which belongs to the ordinary course of events or
cenditiun of a tning. That which moy te expected, in the
majority of Instances. (Brownian i',,,otion) or (Eir.iilihrium)

Idea:

Any object cf the niind existing in thought, a concept, notion or
mental impres,Lion; 3 fornulated thought. lColo: Filtration) or
(Speed)

If these definittons do not apply to your conceptual sti:Ze-ncnt, your statement
does not belong on your list. If ,our stAterrient does meet any of the above
tiist it by ;;n5werir:o Y. he followint; Cljcst:ons:
of a concept
enough for instructers in different
(InstrJetionzt/tachnical stitioct areas to ustand! Would your
statement bQ misunders!oi,k; or mnterpretee.7 Is the idea dear?
Rewrite `it3trment
n,is-acc.sary.

(1) Is your stMamen t.

I

As an example, a staterren!
as
'Tra,ice fluid helps transmit motion
of brake pedal !.0 i2reke shne"
h.as mranin3 to cutornotive specialists.
If it were expressed as "noti-compressibility of fluids' it nas cericeptual
meaning in other

(2) Are there ariy other related ideos or concepts that mean the same thing
in tt..is ca-;r?

Example:

If you fird a Leter st.ltement. ue it.

We notice that in cutUno our hoard, heat is generated.
Many stat7:1-int.r. con Oe7;cri,je this: hcat, heat energy.
fr;ction, heN
law of t,termodynamics, conser-

vetion cf er-!ry.
specific an,.

cnodense your

(3)

Exrir.ote:

Cf these,

word "friction' is more

r.iie,nort into one or two words?

If so, do so.

Triction:.;
1:-^::`711,75 rr idion and
CoiIctico of lic,A Encrgy LeC.C'fIT's Thermal Conclucitivity.

(to Refer to a Science/Math dictionary..
think it mk:ails?
Example:

t.1

v..Pu!d be 1.1`.(!rf .

Doe s. your concept mean what you

Conductivity art re(ians other things (i.e. electricity), but
by defining it as thermal conoucitivity any ambiguity is
eliminated.

1 )d
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DATA FORMAT INSTRUCTIONS

Write in the I.D. number of the behavioral objective with which you are working.
This is the 6-digit number to the left of the behavioral objective.
ID-NO

Example:

01(342;7:912

indicate in the space assioned, that column which you are writing, using the
following codes:
1

=

Component Skills

2

Example:

Pre-requisite Learnings

3

=

Envirorrnerlt

4

=

Concepts

(If you are v.orking with "Environment")
Ceitriln

Write -only to tc R:CHT OF TE DOL.BLE UNE. Leave spaces between words;
v-tart each new item en a nsvi !ins, and indent by one space if and when you
nred a second lino for an item.
Please make every effor t. to be leoibie, as te work you do wiil be read directly

into e computer,

NOTE: On the computz..r orntotit, mark to th e. rioht of the
specific :.>cnavior the nu7rber[s) of cciumn(s) completed for th e. behavioral ebi-ective.
1.7.qe no morP tta.1 one sheet .-oar

10 d
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Pre-Requisite Learnings:

Those skiIis. knowlednes. understandings and attitudes which are necessary
for a stud2nt to
cs in 0:-dcr to facilitate the acquisition of the new
behavior and which will not be taught during the trenment.
CoTponrnt Tasks:

The individual activities which are necessary for th2 c.-roiction of the listed

behavior 1.1.Ein that behavior filust haNe component tasks performed in sequence.

Envircnrrent:

The altern::tive environments wh:ch may be uzilized for acquisiton of the listed
behavior. LC. - credia, modt: of instruction.
Concept:

The abstract rt!os,
to t?-:- p--irf-irmaroe c

th

taw-c, and/or deneraNzations which are related

iJ t:ohavior. These are i:sted for purposes of

providir-- for the transfer ot learning and an inter-disciplinary approach to
instructipl.

