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ABSTRACT

Current training deviee evaluations performed in-plant do not adequately address instructional subsystem

issues.

Instead, these tests focus primarily on engineering topics.

Formative evaluation is a method

which allows training device designers and users to determine instructional subsystem problems before the

device is shipped.

It also provides opportunities to make improvements.

This paper defines training de-

vice formative evaluation, describes its purposes and techniques, and points out possible cbstacles to

its conduct.
Tank Institutional Conduct of Fire Trainer.

INTRODUCTION

The Need for Formative Evaluation

The military spends large amounts of its training
device budget on tests of various kinds. Engi-
neering and acceptance tests are performed both
before and after a device leaves the factory.
While these tests are very important from an
engineering standpoint, they give the developers
little fdea about the potential instructional
effectiveness of the device. This paper describes

a technique for improving instructional effective- -

ness while the device is still in the factory.
Such tests improve the probability that an effec~
tive total training system will be developed.
This "formative evaluation" 1is crucial if the de-
vice is to arrive at the school ready to train.

Formative evaluation should be viewed as only one
part of a total set of evaluations (instructional
and engineering) which should be conducted both
before and after the device arrives at the school.
These tests include Development Test and Evalua-
tion (DT&E} and Operational Test and Evaluation
(OT&E). The first test is designed specifically

The paper concludes with an example of formative evaluation which was performed on the Ml

Definition of Formatjive Evaluation

The concept of formarive evaluation has been recog-
nized as being valuable in the field of education
for a number of years (1,2). Dick (3) defines for-
mative evaluatiom as, "a process of systematically_
trying out Instructional materials with learmers in
order to gather information and data which will be
used to revise the materials™ (p. 311). The impli-~
cation of the term "formative™ is that the evalua-
tion process occurs while the materials are still
being developed.

In order to allow the formative evaluation process
to accomplish its goal, it is important to keep the
process relatively informal. The evaluators de-

-velops a test plan and methods, as would be the

as an engineering test with no concern for instruc= .

tional questions. The Operational Test and Eval-
uvation is designed to assess the operational
suitability and estimate the potential training
capability of the device in its operational envi-
ronment. Typically, these estimates are made using
instructeors but not trainees. The OT&E often does
not rigorously examine instructional issues and
materials. Rarely will these tests reveal instruc-
tional problems before the device leaves the
plant. Experience has shown that altering the
instructional courseware of a device after it has
been fielded is both difficult and inefficient.
Moreover, school staff and trainees become frus-
trated when the device performs poorly. The
negative attitudes thus generated may never be
overcome, even if the instructilonzl subsystem is
eventually "fixed".
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_ case for any kindé of test, but they are far more

willing to depart from that plan if more informa-—
tion about the instyuctional effectiveness of the ~
instructional subsystem can be gained.

Formative evaluation is not meant to be
generalizable in nature but rather to be
of direct and immediate assistance to -
those who have to make crucial decisions
in a given situation. Tormative evalua-
tion is not evaluation intended to deter—
mine for all time the worth or value of
the project being developed. The working
meaning of the term formative evaluation
may differ from setting to setting, from
user to user. Similarly, the strategies
and techniques used under the rubric
formative evaluation may vary widely, due
in some measure to differences in the
development process being used. (p. 7)

{4) : :

Some of the major goals of a formative evaluyation
are to examine the instructional subsystem in light
of:

Learner characteristics — Do the instruc-
tional strategies in the subsystem



accommodate the learner characteristics
of the target population?

Instructional goals and cobjectives ~ Are
the goals and objectives of the subsystenm
congruent with the goals prescribed by
the device's front-end analysis documents
(e.g., concept formulation, military
characteristics, etc.)? Are the goals
and objectives still valid and worth
achieving?

Knowledge and skills — Does the
instructional subsystem allow the
necessary knowledge and skills to
be taught?

Instructional strategy ~ Is the
instructional strategy used in the
subsystem sound and effective? Are
the instructional scenarios sound?

Instructor guidance — Does the subsystem
provide sufficent help and direction to
the instructor?

Other formative evaluation goals can be added as
needed and the method by which the goals are
achieved will vary depending upon the situation.

Tormative evaluation is not summative evaluation.
Summative evaluation uses empirical data from
fielded devices to compare the merits of two or
more alternative imnstructional products or sys—
tems. An example of a summative evaluation is a
Training Effectiveness Evaluation (TEE), which
empirically compares two or more different
training approaches for azccomplishing the same
goal (e.g., a full mission simulator versus a
part-task trainer). One result of the TEE is
usually a value judgement about which tralning
device is most effective. .
Formative evaluation is also not a form of human
factors evaluation. To begin troubleshooting the
instructional subsystem, the evaluator does not
need mock-ups of the equipment as would be the
case in a human factors evaluation. The main pur-
pose is to find imstructional. not ergonomics,
probhlems. Although the main purpose is not human
factors evaluation, one can expect the formative .
evaluation to turn up problems of a human factors
nature. This occurs because the latter stages of
formative evaluation will require trainee and
instructor interaction with the instructional
subsystem as it Is delivered by the hardware/
software subsystems., In faet, it 1s quite pos-—
sible that 8 formative evaluation will reveal
human factors problems which even a formal human
factors evaluation may mot discover.

METHODOLOGICAL CONSIDERATIONS

Traditional formative evaluation performed with
paper and pencil instruction in the classrcom
congists of three phases: one-on-one individual
trials, small group trials and a field test (3).
Tn the Department of Defense literature on
Instructional Systems Development (LSD), these
activities are classed under the title of
Validate Instruction Block TIT. 5(6). The methods
suggested here are a modification of this appreoach
to conform to special conditions presented by

development of automated instructiomal subsystems
in training devices.

The trainees must be made te understand that it is
they who are evaluating the instruction.
not the objects of the evaluation.

Individual Trials '

In individual trials, the instructional designer
exposes the Imstructional materials to two or =~
three representative trainees {or trainee teams,
if the team is the unit being trained) for the
first time. The purpose is to identify any mafor
flaws in the. instructional approach or materizals.

Rough drafts of the instructional materials are
uvsed.  In thé case of instructional subsystems in ~
major trainers, this must be done well before the’

hardware and software delivery systems are devel-

oped. Tutorials with instructional frames and
defined responmses can be modeled on paper. For
dynamic scenarips, the development of Tough drafts
of instructional materials is more difficult.

They are’f:;;

Storybeards, flowcharts, sequential illustrations, -

" writtem seripts, or simplified table-top computer
“versions might be useful.

A specizl problem is

presented by individual trials evaluation of téam

training. COCperational sequence diagrams may be
helpful in representing the Instruction to

- trainees (7).

Typically, it is recommended that as a minimum, an
average, above average, and below average trainee -
be studied to determine the differential impact of
the materials by ability. During the individual =
trials, the instructional designer guides the
trainee through the instructional materials and
simsltaneously interviews_the trainee. The purpose
is to detect any points in the instruction where
the trainee has difficulty performing as expected.
The most valuable information may come from noting
errors in trainees' responses and seeking the
trainees' comments. Questions which help to Stl—
mulate this type of critique are:

— 1. What was your reasoning that led you to the
(erroneous) response you made?

2. Do you notice anything zbout this matexial
that is confusing or difficult to understand?

3. Can you make any suggestions about how to
clear up the Problem? i

4 What parts of th15 1nstruction work well
for you? Why? - A

In addition to trainee responses to probe ques= -
tions, spontaneocus comments of the trainee and the
observations of the instructicndl designer can
identify instructional problems. '

The ISD process calls for the evalpation of learn-
ing with pre- and post-tests during this stage.

 Because of difficulties im rough reépresentation ol

dynamic materials without an advanced stage of
hardware and software development, the level of
learning expected may not be as gréat as from the
final system. When performance tésting is embedded
in the trainer, automatic measurements may not be
available for the evaluation. The performance
measurement System of the final instructional
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subsystem can be mocked up for FE. In tactical
scenarios and precedures training, talking
through a trainee's response to a static stimulus
material may be useful as a first attempt to
measure learning.

Small Group Evaluation

After revisions to the instructional plan have
been made, following individual trials, the
instructional materials should be prepared in a
more finished form and exposed to a representative.
group of trainees. This will probably occcur
fairly late in system development, since it is
desirable at this time to have at least a rough
version of the instructional subsystem mounted in
prototype hardware. The delivery of instruction
may be done by either experienced comtract person-
nel who are familiar with the system, or by
instructors typical of those who will actually use
the deviece at its future site. Use of typical
instructors is highly preferred. If Department

of Defense instructors are used to deliver train- -

ing, valuable information can be gained regarding
the functionality of the device from the point of ..
view of the instructor. Training sites will also
be primed to consider how this device will fit

into existing instruction, and begin medifications
for integration of the device before its arrival.
It is ecrueial that the Subject Matter Experts
(i.e., instructors) be brought into the plant for
this ewvaluation, if at all possible.

Frequently only one prototype device is availahble = -

for the group trials. In addition, the time frame
In the production schedule during which signifi-
cant changes in the imstructional subsystem can be
made is typically very short. This means that it
may be practicable to expose only a few learners
to the device during small group trials, thus
allowing no statistical evaluations of achievement
of .learning objectives. Nevertheless, this step
igs probably one of the mast important in success— -
ful development of an instructional subsystem.
Even a few trainees and instructors can demon-~
strate typical difficulties which will be experi-—
enced in using the system. They can identify

serious problems in design of the delivery system,___

needs for concurrent or complementary instruction
and other important deficiencies of the propesed
system.

At this stage, behavioral observations by trained
observers may be substituted for the "talk-
through" of the individual trials te gain infor-
mation about how uninterrupted instruction flows.
In addition, automated performance measures c¢an
be tried ocut. As a supplement, however, it is
s5til} worthwhile to conduct interviews with users
after participation to get observations and
comments on the functioning of the device and
errors demonstrated by trainees and instructors.
At this point, collection of measures of user
satisfaction are relevant. Finally, simple
questions which plague developers without hands-on
information can be answerad, a prime example of
such a question is "How long does it take for a
typical trainee to complete the imstruction?™

A special form of small group trials is the
formative evaluation of team training.
be expected that majer difficulties in team

training may not appear until small group trials,
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It ig to __

even though individual trials were conducted.

This is related to the fact that two sets of dyna-
mic interactions are reguired - individual with
training device and individual with team. Although
rough mock—ups can identify some types of instruc—
tional problems, others are likely to appear in
this phase of formative evaluation.

At the conclusion of small group trials, and
revision of the instructional subsystem according

to ocutcomes of this stage of evaluation, the sys- =

tem should be functioning well. The final stage
of evaluation, field trials, is a last chance to
fine tune the device.

Field Evaluation

The purpose of the formative evaluation field
trial is to demonstrate that the "fixes"
-earlier. are effective, and that the system can be
used as intended by instructional persomnel inm the
final training setting. The field trial can best
be addressed after the device is fielded via the
Operational Test and Evaluation.

The field evaluation should be performed in the
setting in which the device is to be used with
typical trainees and instructors.
is to administer the training to 30 trainees or
teams (3). System designers should have a minimal
role in conduct of the imstruction. Instructors

- should be able to turn to wmanuals or other resour-—

ces which will be continnally available and should
be able to address learner needs adequately with
the system &s it stands.

Use in the field will demonstrate whether the
system is functioning independently without further
contractor support, or whether additional training
of instructors, manuals, or other add-ons are
Tequired. Integration of the system into the
existing curriculum can he examined. Administra-
tion of use of the device and records can also, be
evaluated. Some estimate of normative performance
of tralnees can be obtained through automated per-—
formance measures records, if any can be developed.

Additional attitude questiomnaires can be adminis-— )

tered. This formative field evaluation should be

-performed while development of the device is still

under coutract, so that any additional problems
identified can be addressed.

POSSIBLE OBSTACLES TO INSTRUCTIONAL
SUBSYSTEM FORMATIVE EVALUATION

There are at least four obstacles to training
device formative evaluation:

1. Tt takes additional time in the device
development cycle to perform formative evaluation.

In development schedules, which are already tight,

team members may be tempted to skip the formative
evaluation. This can happen even if all were
agreed at project start to perform the evaluation.
The real problem comes when a fofmative evaluation
reveals instructional system problems which can
held up the project while the problems are resol-
ved. This obstacle can only be overcome by con-—
tract requirements which clearly call for the
formative evaluation. It usually cannot be done
successfully if it is an add-on after the project
has started. Therefore, additional funds and

A rule of thumb

1dentified B



schedule time should be set aside for evaluation
in project estimates. Alsc, the ultimate user
should agree to the evaluation since the Ready for
Training date may have to be slipped if signifi-
cant instructional problems are revealed.

2. A formative evaluation will add up—-front
cost to the device development. Extra hours for
preparation and conduct of the evaluation can be
reasonably estimated at the time of the project
proposal. BSo too can the resources needed for
trainee and instructor time. However, it is very
difficult to tell beforehand what extra cost will
be added as a result of the revisions which must
occur based upon the evaluation findings. An
extra amount of project funds should be kept in
reserve for such revisions. Although the evalua- -
tion will add up-front cost, the averall life-
eyele cost should be reduced. The basic premise
is that instructional preoblems discovered and
resolved early cost less than those discovered
and resolved after the device has been delivered
to the school.

3. The project team and management may have
concerns about their role in the formative evalua-
tion beyond those discussed above. These concerns
are described briefly below along with possible
methods for countering them.

a. Formative evaluation could cause the
project team extra work.
greater, but the total work over the trainmer life—-
cyele,. should be less. The delivery of a more
effective trainer to the school will eliminate
much revision that might be necessary otherwise.
Convincing a project team and management to make
the job more complex at the start for better
results later may be difficult. It is advisable
to have both contractor and Government personnel
design and conduct the evaluation and interpret
the findings.

b. The development team and management
could oppose the evaluation for fear that they
could be criticized if design problems are identi-
fied. The formative evaluation and resultant
refinements to the system should be viewed as a
natural part of development. The team should
realize that the complex mature of instructional
subsystem development produces design problems
that can only be found through try-out. Managers,
sponsors, and users can foster a positive team
attitude toward formative evaluation by assuring
the team that theilr performance evalmations will
not be negatively affected if design problems are
revealed, In fact, the team should be positively
reinforced to the extent that a more effective
training device is delivered as a result of the
evaluation.

4. The school managers may have fears that
formative evaluation will place too great a burden
on school resources. After all, it is the school.
that may be asked to provide instructors and/or
trainees for the In-plant evaluations. The school
personmnel must develop an ownership in the forma-
tive evaluation concept before they will commit
the rescurces required and accept the possible
delivery delays which might result from the eval- .-
uvation. These persomnel must receive briefings
on the evaluation process and its benefits very
early in the device development process.

The up-front work may be

_Army Armor School at Ft. Knox, Kentucky.
hardware/software integration tests and the Proto-

~ S5choel.

~with a2 tank.

AN EXAMPLE OF FORMATIVE EVALUATTION
IN INSTRUCTIONAL SUBSYSTEMS

This example describes a formative evalnation per—
formed on the M1 Tank Institutiomal Conduct of
Fire Trainer (ICOFT). The evaluation was request—
ed, and funded, by the Army's Project Manager for
Training Devices. The example is wmeant mainly to
illustrate some of the methods, problems and
advantages of device based formative evaluationm.
While the evaluation was called an "Individwal _ _
Trials Evaluatlon » it actually ceontained elements

_of both Inleldual Trials and Small Group evalua--

tions. This combination was necessary since an
Individual Trial had not been performed early in
the instructional subsystem design. The first

- time the instructional subsystem was exposed to

trainee-like subjects was during the evaluation.

Institutional Conduet of Fire Trainer (ICOFT) for -
the M1 Tank ) S S

" Oné ICOFT {see_Figure 1) comsists of four ML

trainee stations and four Iastructor-Operator
Stations. Trainee stations simulate Ml gunner and
commander positions. Either orne or both crewman
are presented instruction on procedural and gunnery
tagks. The training subsystem provides the cues
and responses, monitors/evaluates perfermance, and
manages the trainees'® progress through the training
program. When only one crewman is undergoing
training, a synthetic crewman provides the missing
member’s actions, voice commands and responses.
Instruction, demonstrations, and feedback are— -~ -
provided by a Voice Generating System that leads
the trainee through a tutorial, demonstration ané
practice exercises. Depending on the trainee's
progress, he may get a remedial exercise, be ’
advanced, or repeat the present exercise. TFor a
detailed description of the COFT, see (8):

Goals and Objectives of the Formative Evaluation

The purpose of the evaluation was to assess the
training effects of the ICOFT training system on a
small population of students representing traineses
at the Armor Officer Basic (AOB) course and the Cme
Station Unit Training (0SUT) course at the U.S.
While

type Qualification Test were conducted prior te . _
the On=-Site User Test (tests of all systems
requirements), there was no_prowvision for a
preliminary look at the training aspects of the .
system. All other testing did not answer "does

the instruction work?” "Can a representative

target audience achieve the learning objective?”
Another objective/goal was to identify changes
required prior to going into full scale productlon.“

Evaluation Personnel

Sixteen trainees and ten instructors were used to

conduct_the evaluation over a two week period. It _
was not possible teo cbtain students from the Armor
Therefore, a group of subjects was hired
who had characteristics similar to those of the
actual trainees. For AOBC, the subjeects had at
least two years of college and a number wer¥e about
to join the Army. TFor OSUT, all were high school
graduates, many of whom would scon be joining the
Army. Nome of the subjects had prior experience
The Imstructors/Operators (1/0s) were
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noncoms who attended a two-week Instructor/
Operator course immediately prior to the trials.
Only one had any experience with COFT. Both
government and contractor persomnel acted as
evaluvators. They received training on the pur-
puse of the trials, data collection forms,
scheduling, and responsibilities. Some evaluators
also attended the 1/0 course.

Data Collection

The data collection effort basically utilized the
following sources:

o Event sequence data.

o Hard copy printouts on the sequence and
occurrence of trainee remediation, If0
intervention, and use of special instrue—-
tional features for trainee remediation
and critique.

o All ICOFT printouts of trainee performance.
The printouts showed exercise Performance
Analysis Records, Shot Pattern data (where
available), Session Summaries and Student
Records.

o. Interviews and questionnaire: Prior to
the start of the trials, a Personal
History Questiommaire was administered to
each trainee and I/0 to identify entry
level aptitude for the former and level of
proficiency for the latter. - Interviews
wvere conducted with both the trainee and
the L/0 at the end of each training ses-
sion to address any problems encountered,
as well as clarity and pace of the Voice
Generation System, difficulty and structure
of the exercises, training results achieved
and the effectiveness of system remedia-
tion. Post test surveys were also con-
ducted for both the I/0s and trainees
related to the overall system effective—
ness, training results achieved and
suggestions for improvement.

o System logs and equipment performance
reports were collected.

© A detalled log of all system activity was
maintained by the Government Evaluator and
the Instructor at each training station.
ALl incidents encountered were recorded in
the system logs and those considered of
sufficient significance to require con—
tractor corrective action were converted
to Eguipment Performance Reports (EPRs).
A total of 407 EFRs were generated during
the course of these trials. As mentioned
previously, had an Individual Trials
evaluation been performed on the instruc—
tional subsystem as it was beingdeveloped,
the number of EPRs discovered in this
evaluation phase would have been consider-
ably reduced. e

Results of ICOFT Formative Evaluation

The formative evaluation revealed the following

problems with the ICOFT instructional subsystem.
4ll of these problems represented refinements to
the basic training concept and were largely
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_to complete a given exercise.

remedied before the device was approved for
production.

o All exercises took much longer to complete .

than planned.

o Tutorials were too general in nature and
did not address specific student needs.
They lasted toc long without practice
intervals.

¢ Scoring, remediation and feedback was not
consistent. Feedback did not agree with
performance measurements. Students were
mediated when no remediation was required.
Other times errors were noted by the I/0,
but were not detected by the scoring
system.

o The instruction given by the voice genera-
tion system was toe long, slow and
repetitive.

On the basis of the formative evaluation, it was
recommended that all deficiencies moted, which did
not meet the design gpecification of the contract,
be corrected prior to the On-Site User Test. It

was suggested that deficiencies/recommendations for

improvement beyond the scope of the existing con-—
tract be evaluated and categorized as to critical-
ity by the user and then a joint determination be
made between the user and developer as to which
improvement should be incorporated into the system
given time and momey considerations. It was also

_recommended that the I/0 course be restructuréd

and validated, and that the instructor's Utiliza-
tion Handbock be updated prior to the On-8ite
User Test at Ft. Knox.

Formative Evaluation Lessons Learved from the
ICOFT Experience

This formative evaluation, to ocur knowledge, is
the first formally attempted on a training device.
Since the evaludtion design was adapted from
methods which have proven ugseful with more tradi--
tional instructional delivery techniques, (e.g.,
slide-tapes, computer—assisted instructiomn, ete.}
we knew that there would be some difficulties.
That proved to be the case. This section will
describe major problems encountered and present
suggestions for future device-based formative
avaluations.

Each subject was given a number of days of class-
room training prior te, and during, the evaluation.
This "complementary" training was intended to
parallel, in brief form, the training they would
have received at the schoel. The subjects would
thus receilve the necessary prerequisite skills
and knowledge- Unfortunately, not encugh time
was zllowed for this training period and conse-—
quently many of the subjects lacked the necessary
prerequisites for some of the exercises in the
ICOFT. This caused the instructors to spend more.
time in remediation activities than they might ,
have normally, and also extended the time requlred

Ideally, the formative evaluation should use sub—
jects who have all of the necessary prerequisites .
prior to the evaluation. Subjects who come .
directly from the school would be best suited for



that purpose. If these trainees camnot be obtain-
ed, it is erucial that the prerequisite skills and
knowledge be clearly identified so that appropriate
complimentary training can be designed. Once this
training has been developed, the proper zmount of
training can be alloted prior to the formative
evaluation.

Training and utilization of the imstructors

proved to be problematic. The brief Tustructor/
Operator (IL/0) course, constructed for the evalua-
tion, did not provide the instructors with a
complete understanding of how the device was to

be operated. Wor did it give them the proper
guidance in how to interface with the trainees.

In other words, they were allowed to pursue their
own instructionmal strategies. The consequences of
these problems were that the instructors had to
continually ask contractor personmel for help

in device operations and they spent wmore time on
each exercise than they would normally spend in
the school.
ed to work under a difficult schedule. Working
on—and-off from early morming till late at night
(5:30 a.m. to midnight} was not unusual.

It is crucial that Instructor/Operators who -
participate in formative evaluations be given as
mich training as possible on the device, the
instructional subsystem and fts instructional
strategy. It is useful, to an extent, to test

out the future I/0 course during the formative
evaluation, but only to the degree that the
trainee interaction with the Instructional subsys-—.
tem is not hampered. Wherever possible, experi-
enced instructors should be used. Otherwise,

the evaluators will have difficulty in determining
whether instructional problems are inherent In the
subsystem or are caused by undertralned imstruc-—
tors.

It appears in retreospect that more instructors

and trainee-like subjects were used than were .
needed. As a consequence, there were an excessive
amount of data collected. This not only increased
the cost of the evaluation but alsc made data
analysis difficult because there were more data to
interpret.

The formative evaluator must use careful judgment
in deciding how many people to use in an evalua—.
tion. As a rule, only as much data as is
absolutely necessary should be collected.
vidual trials should use no more than four or
five trainees. Small group evaluations should .
probably restrict trainees to 10-12 and instrue-—
tors to two or three. Remember, the formative
avaluation is not striving to meet scientific
standards of acecuvacy, validity or reliability.
Large sample sizes are not required to point up
problems with an instructional subsystem. If
properly designed, a minimum zmount of evaluation
data can lead to major improvements in the
subsystem.

ICOFT Conclusion

The Tndividusl Trials Assessment provided much
needed insight into how the system would perform
its training mission with a representative target
audience. It identified a large number of pro-
blem areas which have been corrected prior to

the On-Site Unit Test at Ft. Knox. Many of the
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Finally, the instructors were requir= -

Indi- _ _

_easily corrected.

which has already been completed.

J

problems would not have been discovered had the
formative evaluation not been conducted. Finally,
the evaluation confirmed that the ICOFT is a viable

_ training system given updated and mature software.

SUMMARY

Formative evaluation of instructional subsystems
in major training devices is essential in achiev-
ing effective training. Errors in development of
instructional subsystems which ipvalidate the use
of a major training device can be extremely costly.
Unless deficiencies in the instructional subsystem
are identified during development, they cannct be
The instructional subsystem will
no doubt be constructed to interface with other
important components of the device, and late
changes will tequire unraveling of other work

In addition,

a poorly functioning system delivered to the field

will develop a poor reputation which may not be
remedied by later fixes. Finally, development of

effective and usable Instructional subsystems is a

_specialty which is not found or expected in most

instructor personnel.
along with inferior training approaches because of

Many have no doubt limped

lack of expertise in identifying deficiencies and

recommending correctioms to inmstructiomal
subsystems.

Tor a number of reasons, formative evalupations are . .

unlikely to be performed unless yequired contrac-
tually, with funds earmarked for that purpose and
eritical time periods specified for these evalua-
tions. Institutiomalization of this practice ’
through publication of formal procedures, develop-

_ment of standard contract clauses and identifica—

1.
_In P.C. Lange (Ed.), Programmed Instruction.

2.

tion of responsible agencies is required.
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