.

[

DOCUMENT RESUME

ED 070 929 . ' AC 018 076

AUTHOR Weingarten, Kenneth; And Others .

TITLE . Development and ‘Implementation of a Quality-Assured,
Peer-Instrictional Model.

INSTITUTION Human Resources. Research Organization, Alexandria,
Va.

SPONS AGENCY Office of the Chief of Research and Development
(Army) , Washington, D.C.

REPORT NO HumRRO-TR-72-35

PUB DATE Nov 72

NOTE ° 79p.; Work Unit APSTRAT

EDRS PRICE MF-$0.65 HC-$3.29 . ,
DESCRIPTORS Enlisted Men; *individualized Instruction;

*Instructional Technology; #*Job Skills; *Military
. Personnel; Military Training; *peer Teaching;

; Performance Tests; Student Attitudes; Teaching
- - Models; Technical Reports; Training Techniques;
"Transfer of Training N
ABSTRACT oo , :
. . | This report describes the development and pilot
testing of a'low-cost, generalizable, quality-assureq,
peer-instructional model suitable to the training needs of men of
Varying measured aptitude. The report presents a brief overview of
the project, followed by a detailed description of the APSTRAT model
and the considerations that led to its development. The' model is
discussed in terms of the instructional pPrinciples incorporated and
the practical constraints accommodated. The data comparing the
performance profjciency, academic attriticn and recycles, and costs
of the conventional and APSTRAT systems indicate that APSTRAT
students achieve greater proficiency with a reduction in the rate of
academ;c attrition and a considerable savings in cost. (Author)

..




Report
72-35

H m\f"fi(g TR /235

Technical 1 | 6 s Humnna

oy i

N

Oy : ~ ‘

Q u . . -

i * Development and Implementation of a

2 N Quality-Assured, Peer-Instructional Model
Kenneth Weingarten, Jackiyn E Hyngerland, and
Mark F Brennan

HUMAN RESOURCES RESEARCH ORGANIZATION
300 North Washington Street o Alexandna, Virgimia 222314

a

dostab o antomen November 1972

Approvesd for publb o el g

Prepared for

Office of the Chief of Resedrch and Development
Department of the Army
Washington, D C 20310

-

N\
N
NN
.\\‘
«
~t
.
~
g
™




IEl{fC \

Destraoy this report when 1t 4 no wonger needed

Do nout return it to the ongiaatos

P




HumRRO
Technical
Report
72-35

ED 070979

e

;vl

£ Approved for

public release,

distiibution
untimited

ST W LTI i A VTS L et

AT

TN

TR

X
“
=
#

T S R T AW 55 e TR
. ' / )

Development and Implementation of a
Quality-Assured,. Peer-Instructional Model

| t
Kenneth Weingarten, Jacklyn *E. Hungerland, and
Mark F. Brennan
HumRROfDivision No. 3 )
Presidio of Monterey, California
HUMAN RESOU;?CES RESEARCH OR..GANIZATION -
Work Unit APSTRAT ’ November 1972

i
.

Prepared for £

Office of the Chief of Research and Development
Department of the Army
Washington, D.C 20310 .



Q

PAFullToxt Provided by ERIC

a

.

The Human Resources Research Organization (HumRRO) s a nonprofit
corporation established in 1969 to conduct research in the field of training
and education. It is a continuation &f The George Washington University
Human Resources Research Office. HumRRO's general purpose u to improve
human performance, particularly in orgamzational ‘settings, through behaviora!
and social science research, development, and consultation. HumRRO's mission
in work performed under contract with the Department of the Army is to -
conduct research in the fields of training, motivation, and leadership.
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The findings in this report are not to be construed as an official Department
of the Arqy position. unless so designated by other authorized documents.
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FOREWORD

This publication summanzes and brings to a conclusion Work Uit APS] RAT,
Traming Strategies and Incentives Appropriate to Different Aptitude Levbls for Selected
Army Traiming Courses. The purpose of the project was to develop and test an mterated,
fowcost, generalizable instructional model appropriate for training men of w idelv varving,
measured learning aptitude.

The project, begun in July 1968. was performed at HumRRO Division No o 3,
Presidio 6f Monterey. California. Dr. Howard H. McFann s Division Director COL Ulrih
Hermann, Chief of the U'S. Army Tramning Center Human Research Unit, colo ated w,th
HumRRO Dwision No. 3. provided valuable assistance 1 coordmating and obtamme
support for the project.

Members of the HumRRO research staff were Mr Kenneth Wemgarten, principal
researcher. Mrs. Jacklyn E. Hungerland. and COL Mark F Brennan (USA, Ret + Muyjor
contributions to the development of the APSTRAT model were made by the following
members of the miltary staff SP5 R. Brent Allred, SGI' Lee Knox. and SP5 Martips
Follyea. 1LT Dennis Mar-of the Army Human Research UnR had & muaor role m
prepanng the Implementation Manuat included in thas report as Appendin .\, .

Other members of the military staff assgned to Work Unit APSTRAT. all of whom
share the responsibiity for the successful completion of the project, were. SP5 Roger

‘Lyons. SSG Raymond Tosti. 435G Joseph Asbury, SSG Heberer, SGT Roy Revnolds, SGi1

Henry Cox, SGT Billy Hood. PFC Gerald Annen. PFC Alien Collier, PFC Abel Figueroa.
PFC Roger Hickman, PFC Denmis Lynch. PFC Alvin Penry, and PFC Lawrence Zendle

The cooperation of the officers and men of the Field Wireman Course at Fort Ord.
Calhforma, where the piot study was carried out. 1s gratefully acknow ledged

The APSTRAT model, first piloted n the Field Wireman Cour.e at Fort Ord, 1 now
fully nstalled in the four other Traming Centers where the course 1s offered. Acknowl-
edgement 1s made of the role played by Mr, Paui Crick of the Southeastern Signal Schonl
(SESS) and SFC Robert Andersen of the Field Wireman Course at Fort Ord 1n faethtating
this implementation.

Special recogmuon s due Dr Ralph Canter. %ho. a« Director of Research of the
Office of the Assistant Secretary of Defense for Manpower and Reserve Affairs {OAS])M
& R). provided encouragement. direction. and support for this project

‘HumRRO research for the Deparfment of the Army 1~ conducted under Contract
DAHC 19.73.C.00041. Army  Trainng  Research s conducted  under Army  Project
2Q062107A745.

. Meredith P Crawford
z ’ President
Human Resources Research Organization




PROBLEM

Wide vanaticns in measured aptitude among students in Army Training Courses pose
a difficult problem for mstructional technology. The traditional lecture-demonstration-
practice paradigm that characterizes conventional traiming programs cannot cope with this
problem. A new approach to training is needed. Work Unit APSTRAT was imitiated to
develop a new low-ost, generalizable instructional model that would be capable of
providing-effective training for men across the aptitude spectrum.

APPBOACH -

The model developed 1s a quality-assured, peer-instructional system incorporating six
principles essential to effective instruction, and accommodating severe practical con-
straints having to do with cost and the ease of implementation. The principles, derived
from previous research by HumRRO and others, are as follows:

(1) Performance orientation

(2) Learning h a functional context

(3) Individuahzed instruction -
(4) Absolute criterion

{5) Feedback to student and instructional manager

(6) Quality control

In the model, peer instruction 1s the sole instructional medium, and eviry student
performs the roles of both learner and nstructor. Cadre are*mainly concerned with the
maintenance of quahty through ngorous, pass-fail performance testing at the 100%
criterion. The model was tested in the Field Wireman Course (MOS 36K20) at Fort Ord,
California.

RESULTS

Data comparing the conventional and APSTRAT systems were collected in the
course of the pilot study at Fort Ord.

Performance Proficiency

The cntenon for graduation in the new model 1s the attainment of 1004 scores on
all performance tests n the course.”As a result. graduates of the APSTRAT system are
markedly more competent in terms of Job profwiency than were the graduates of the
conventional system In the three instructional blocks in the Field Wireman ccurse (field
wire techniques, switchboard installation. and document distribution and radio moritor-
Ing) gains m the proficiency of graduates resulting from th&mstallatmn of the new model

were (a) field wire technique, 247%. (b) switchboard \3°; and *(¢) document distribution

and radio momtonng. 74% Proficiency was tested on the master¥ tests developed as part
of Work Umi. APSTRAT
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Acadermic Attrition and Recycles .

Despite the model’s demand for 1007 mastery, the changeover from the comen-
tional system to the APSTRAT system resulted i a reduction in academu attrition from
19 to 12 5% and n academic recycles from 307 to zero

Cost

.

The new model also results m a considerable ¢ost savings. It costs the APSTRAT
system about $262 less than the consentional system for each graduate The basis for cost
saving results mainly from decreases in traiming time and trainee attnition

" CONCLUSIONS AND IMPLICATIONS

4

The data gathered in the pilot study indicate that the primary objectives of the
project were attained —substantial gain in proficiency for men of all aptitudes. and
reduction in academic attntion and recycles with considerable cost savings.

The success of the pilot study led the U.S. Continental Army Cqommand (CONARC)
to direct that the model be implemented in the four remaining Field Wireman courses
(FWC) across the country. These implementations are now completed and are operating
successfully. A number of other Army courses are engaged . the preliminary stages of
converting to the new model.

Tne model has been successfully used by HumRRO in an exploratory study in a
Public School n Carmel. Califorma. It 15 also being used, n modified form, in a
HumRRO project on office education in a Pacific Grove, Calffornia, high school

Informal observation suggests that the system has a marked effect on the attitudes
of trainees n terms of increased motwation, self-rehance, self-confidence, and group
morale. This feature of the model, together with its low cost, ease of implementation,
and high performance gam are im‘ponant reasons for consideration of its use 1n a large
variety of traming and educational settifgs —both military and cwihan. It also may
account for the widespread nterest in the model expressed by many indwiduals and
organizations concerned with educational technology.

-
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Thve training system in .th\g Army poses an pnusual challenge for educat:onal tech.
nology. Each week, Army courses are confronted with incoming ®asses th must be
taught a considerable amount of information in 4 short and relatively .fixed period of
time. Men who arrive for trating are likely. to form an extremely hetercgeneous group
with respect to educational background and learning .aptitude. In & typical class, ene can-
find functional illiterates and college graduates, men scoring near the lower limit of the
Armed Forces Qualjfication Test and men sconng at or near the upper limit. .

The conventional lecture-centered instructional, method, which has,charactenzed
much Army training, is effective, at best, for a relatively narrow band within’the larger
educational and aptitudinal spectrum. The band to which lectures are griented ‘can be-

_.shifte(ni to some degree by allocating more or less lecture time or by proceeding v smaller

or larger steps. It cananot be substantially "broadened, however, even ‘if the training
population is slbdivided into several more or less homogeneous classes and-lectures are
prepared for each class. A multiple mecking approach of this kind would require
complicated administrative arrangements, many additional nstructors, and a farger
physical plant. In addition, it would -fisk a “decline in morale because of trainee
placement. .

Moreover, this approach cannot furnish a solution to the underlying problem. The
lecture method is a compromise based upon unfavorable teacher-student ratios and-js not
an optimal training method for any educational or aptitudinal subgroup. Even with
audiovisual training aids, the method is often inclined toward abstractness. It introduces

.an undesirable temporal separation between tHe presentatiop of information and the

opportunity to-practice what 1s learned; it is insesitive to the Mdividual differences to be
found even in the most homogeneous groups. While these deficiencies render the lecture
method merely less than optumal for the better educated and brighter students, they
become a formidable obstacle.in learning toward the other end of the trainee conttnuum.

- Screening devices are not likely to supply the needed solytion. The attempt to
screen out men of lower measured aptitude may ‘prove to be both practically unworkable
and socially undesirable, With the advent of improved trahung methods, it may prove
unnecessary as well. In"order to provide adequate instruction for- all segments of a
heterogeneous training population, new instructional strategies are needed. Work Unit

APSTRAT was initiated in July 1968 to address this task.

The purpose of Work Unit APSTRAT (the code name derived, from the terms
“aptitud.e” and “strategies”) was three-fold: (a) to identify or devise a set of instructional
principles, methods, and techniques—or strategies—that would meet the diverse needs of
hetero-aptitudinal training populations; (b) to combine these strategies in a complete
training system; and (c)to test a prototype of this system within the *‘real world”
constraints of a typical Army training course. .

This report first presents a brief overview of APSTRAT, then a review, in several

sections, of the history of the project, highlighting the consderations that led to the °

development of a quality-assured peer-instructional system. The system will be described
and comparisons will be made between the effectiveness and cost of the conventional and
the APSTRAT systems. The report will conclude with a brief summary of the aftermath
of the project concerning the utilication of the APSTRAT system and implications for

- further researth and development.

.
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OVERVIEW OF THE PROJECT
APPROLCH
AL the oulet of the project, the AP « adopted the multiple media or
pHrerative medaa strategy The reasaoning u woihis decision s straghtforward. Men

hgh on the aptitude and sducational scales are used to fearoming from fectures and written
maleral, men st the opposite end of ‘the scales those ranking in mental categon
IV aannat dearn well from dectures, and find reading difficult On the basis of this
utiderstandurg we decided to desgn instructional packages covering the full curniculum of
4 wvprical Combist Support Tramung (CSTY coune

Al parts of the cumculum would be presented in at least two types of media
tay wntlen peogrammed manuals and wstructional booklets for men who could learn and
preferred o learn by reading, (b)Y programmed audio or video tapes, tape-shde presenta.
ona, movies, picture books, and games for men who preferred to learn or could learn
anly through the uw of one or another of these alternative media. Each student would
work at a rate that he found comfortable

The staff felt that, with  nough effort, alternative packages ¢ ould be developed that
would be suitable to the nerds and preferences of the great majonty of students. This
wa: the wibial gpproach to providing effective traiming for men of all aptitudes.

It was necessary to gelect a coure i which to vanty out a pldot study? The course
had tospan a widewsasiay of <kills and a full spectrum of aptitude in the student mnput
The Freld Waeman course (FWC satisfied these onitena, and the course given at Fort Ord
was chnsen . )

The first step i carrying out the plan was to analyze the cummculum of the Field
Waeman course s detal in order to determine what the istructional packages would
vontam This was ulimately accomplished with the assistance of two FWC cadre who
were assigned to the project to prepare behaviorally staled objectives for every task in the
Ly .

The next step was to design instructional packages in alternative forms This was a
Aeffeult and lengthy process, but after several months, several prototypes dealing with
tetephene nstallation had been developed to the point where they were ready for tryout
s the laboratory Sampls of men who had just completed Rasic Training and who, more
ot fess, matched the input into the PWC were selected to sene as tramees. Although the
brghter and better educated men isarned fairly well regardless of the medium used, many
of the men at the opposite end of these continua did not learn well even with those
meddus thaught to be particularly well suted to their needs The prototypes that were
Gevrluped for other parts of the cumculum produced about the same results.

These results were not pleasing but they were not altugether unexpected, because
mutenialk of the Kind desred require, by their very nature, repeated tryout and revision.
the APSTRAT staff became ancreasingly concerned with the amount of time and
manpuwer that thu process of revision required, since several packages per curnculum
-omponentl would have to be revised While this expense might be tolerable n a pilot

(3

CMes o omes L catkgory IV had mecened a oscore of 10 30 on the Armed Forces Quabification
Trar - AFQi ¥
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study, it was feared that the alternative media approach, however successtul, might be
too expensive for practical usefulness,

At about the same time, another medium was tested that ultimately allowed the
staff to reach their objective of providing effective training for men of all aptitlides in a
much more economical way: While the materials on *telephone installation were being
revised, another method of instruction was proposed. A number of very able cadre had
been assigned to HumRRO, as content experts, to help in designing instructional
matenials. One cadreman was to train two men so that they could pass a strict perform-
ance test for phone instalation. When they had passed this test, each man would tramn
two more men. If these four subjects could pass the test, they, in tum, would teach thr -
task to eight more trainees, and so on, -

The research staff carried out the experiment for four generations, or to the point
where 28 #rainees (had been trained by other subjects. Every trainee, regardless of °
aptitude, passed the test, and--what is more startling—the time required for a man to
learn the task declined from generation to generation. The training of one student by
another—or peer instruction—not only was just as effective as cadre instruction, but was
also more efficient 1n terms of time.

The success of this expeniment did not, at once, lead the staff to abandon alterna-
tive media in favor of the single medium of peer nstruction. Qur commitment to the
former approach led us, instegd, to conceive of peer instruction as an additional alterna-
tive medium. The recognition of the full potential of peer instruction requirred the
catalysis of the further clarification of cost constraints and two unexpected findings in
the Phase I experimental run.

PHASE | EXPERIMENTAL RUN

The overall strategy at that time called for the development of a model composed of
three integrated components: a skill center where the curriculum elements to which the
instructional packages were oriented were to be learned; an operational system in which
individual skills would be realistically combined in interrelated job tasks; and a control
center, which would manage traffic within and between the other two system
components.

The Phase I expenmental run was to test the first of three gradual approximations
of this model. The skill center was to be established first in order to evaluate the
Instructional packages. When the pertinent information had been gathered, the skill center
was to be closed and the operational system established. The principles and procedures of
the control center (which was not to be formally mnstituted until the Phase II experi-
mental run—the second-order approximation of the model) were to be determined on the
basis of staff experience in managing the prototype skill center and operational system.
The next step was to try out the alternative media approach under conditions more
closely approximating those present in a regular course. .

The run was conducted in October and November 1969, with facilities at Fort Ord.
Twe  y-five students, drawn from she regular input of the Field Wireman course, were
assigned for training. The materials covered about half the full curriculum.

Two findings, during the run led to a radical revision in strategy. Students invariably
preferred direct “*hands on” experience with actual equipment to learning via mock-ups
and other “sophisticated” media. In addition, students reported a great deal of informal,
unplanned peer instruction and stressed the value of peer instruction in their learning.
These two findings. together with the experience with peer instruction in the laboratory
and a set of considerations to he discussed 1n the next section, led the APSTRAT staff to




abandon its previous strategy and to design, instead, a job-performance-oriented, peer-
instructional model.

A third general finding in the Phase I experimental run suggested that this was no
easy matter. The operational system had proved very difficult to manage, and since the
new strategy placed even greater stress on the operational system (there was no longer to
be a skill center), the formidable problem of how such a system was to be organized and
.managed had to be addressed in preparation for the Phase II experimental run.

The need for thorough and rigorous performance testing became critical. Unless a
map has complete mastery of the skills his MOS calls for. he cannot reasohdbly be
expected to teach them to someone elte. The viability of a peer-instructional system thus
rests, by definition, on the maintenance of hgh uniform standards of proficiency.
Therefore, the cadre who had been assigned to the- project were asked to assist in
designing a full set of performance tests, including nothing unessential and leaving out
nothing essential, that would define exactly what a man should be able to do in order to
perform his job competently. -

The curriculum had to be restructured, emphasizing groups of functional tasks rather
than subject matter. This led to the delineatioR of three distinct subjobs or modules’
field wire techniques, switchboard installation and operation, and message center. The
necessary equipment and supervisory personnel then had to be allocated to each module,

The most -difficult task was desicning a manageable trainihg sequence for each
module, with sufficient time allowed for the slower learners to master the tasks. without
exceeding the overall time limit for all-the modules taken together.

.

PHASE || EXPERIMENTAL RUN

The Phase II experimental run was scheduled as soon as these tasks had been
accomplished and the staff had a performance-oriented, peer-instructional model ready
for a preliminary test. The run began on 9 March 1970 and terminated on 30 June 1970.
A total of 160 students drawn from the regular FWC input were assigned to the
experimental course for all or part of their training. The run was genesally successful. It
provided insight into the need to maintain tight quality control, and indicated how this
might be done. ’

PHASE (Il EXPERIMENTAL RUN

The Phase III experimental run was conducted in the FWC itself, and was manned
by course personnel under the supervision of its proponent agency, the Southeastern
Signal School. The APSTRAT staff served -in an advisory capacity and in data analysis.
This restricted role for the APSTRAT staff was adopfed in order to assure that the
results of the run would reflect normal course conditions. The goal was not merely to
develop a new method of instruction, but to design a full and integrated system capable
of coping with all contingencies—academic and administrative—that would have to be
faced when the model was implemented in an ongoing course. The staff members wanted
to know whether the model could “fly” without their intervention. By observing this
process of implementation, they could gather information on the difficulties encountered
and overcome. This information would be used in designing an implementation manual to
serve as a guide for installing the model 1n a variety of courses. ,

The focus on task orientation, an essential component in the peer-instructional
system, necessitated relief from the requirement to adhere to the Army Subject Schedule,
since it is sharply oriented to lecture approaches. Immediately after the conclusion of

-




Phase II, an exception was requested from and granted by the U.S. Continental Army
Command (CONARC).

Representatives of the Southeastern Signal School and the Field Wireman course at
Fort Ord then met with the APSTRAT staff in July 1970 to begin the reformulation of
course objeclives, tasks, learning elements, and standards, and to establsh a procedure for
developing a full set of performance tests to measure proficiency.

The first use to which the tests were put was to gauge the performance proficiency
of the output of the corventional course. This gatherinr of baseline data was ‘begun 1n
November 1970 and was completed in February 1971. _oncurrent with the collection of
baseline Jata, the gradual changeover to the peer-instructional system was also begun mn
November 1970 and cdmpleted in February 1971. Information on the results of the new
system was collected from January to the spring of 1971,

The Phase I'l evperimental run in the T'WC 1s now complete. As a result of the pjlot
study, CONARC diiecteq, i June 1971, that the model be implemented in th. Field
Wireman courses at all four of the remaining centers. The model is now fully - installed
and operating successfully in the five training centers.




THE DEVELOPMENT JF THE APSTRAT INSTRUCTIONAL MODEL

4
The previous section provided a brief overview of the history of APSTRAT The
present section will recapitulate the earlier part of that history in somewhat greater
dewail, with emphasis on the experience and considerations that led to the development
of a quality-assured peer-instructional model A description and discussion of the model
itself will be presented in the next section.

N

CONSIDERATIONS: PRINCIPLES AND CONSTRAINTS - .

Previous research and the current state of the art can provide guidelines in the form
of instructional principles that the designers of mstructional models will sgek to incor-
porate as therr working strategy. This strategy is one of the two majcr favtors that will
shape the structure of the model; the second factor & the sot of constrainfsthat restrict
design options. While designers normally begin with an mstructional strategy and have
some notion of the constraints they wish the model to accommodate, expenence during
the process of development often serves to clarify these considerations and to establish
new emphases and tighter integration among them. The principles and constraints were
not fully formulated at the outset of the project. but were clanfied. extended, and
integrated in the process of development. This gradual clarification. which was particu-
larly true of the constraints, resulted from encountering the particulars of practical
reality, about which educational technology —at this pomt 1n its development—has rela-
tively little to say. -

Principles ) . v

For several decades, HumRRO and other research agencies have been investigating
human learning with the object of improving the technology of nstruction. HumRRO
also has focused its attention an the instructional principles appropnate for trainees at
the lower end of the educational and aptitude spectrum. Many of these principles are
suitable for all segments of the training population without respect to education or
aptitude. However, while brighter and better educated students can learn a substantial
amount even when these pninciples are violated, the less bright and less educated can
learn relatively little. For the upper end of the continuum, then, the development of
training methods that incorporate these principles would be desirable; for the lower end
of the continuum, their development 1s urgent. ‘

Performance Orientation. A clear specification of what the tramee 1s expected to
" learn, if he is to perform his job adequately, is the keynote of sigmificant improvement in
job traiming. The training process must focus on these job-perfofmance objectives. The
traince must actively participate in the process, performing tasks rather than hearing or
reading about them. The evaluation of proficiency must focus on the student’s abihity to
perform the various tasks that make up the job rather than on his ability to answer
-questions about these tasks. | ' .

Learning in. a Functional Context. In learning skills to be apphed in partreular
circumstances, trainees will, in general, learn better and faster if those circumstances are
present in the learming situation. Learning to operate a switchboard, for example, can be
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accomplished best 1if information about switchboard operation 15 presented while the
tramee 1s actually operating a switchboard This would avoid an undesirable temporal
separation of receiving information and putting the spformation into practice.

Individualized Instruction. For various reasons, including differences n aptitude,
some people are capable of learning faster than others. Instructional methods, such as the
lecture, that fix the pace at which learning must take place, leave some students behind
and hore others, Although the need for self-pacing 1s less urgent for homogeneous groups
(especially those composed of students who rank high on the educational and aptitudinal
scales); no group of men s ever perfectly homogeneous Consequenyly, self-pacing 1s
desirable in any instructional system. .

Absolute Criterion. The weakness of fixed-pace training methods 1s ctearly evidenced
by the frequency with which large numbers of students fail to master the skills they are
being taught. Low levels of achievement are an inewitable result of attempts to force
people to learn at a rate faster than their capabilities permit. Generally, this weakness of
mnstructional method is projected onto théastudents by grades that symbolize a position
I\ @ normative distribution: a passing standard then is estabhished well below the 1007
level {e.g., 70%). Studeris who barely pass this standafd can graduate from a course even
though their level of proficiency 1s closer te those who have failed than to those who are

fully proficient. .

v Without individualizing instruction, giving “slower IeaLners the opportumty to
reach complete tompetence in what they are learning, programs will continue to turn out
large numbers of graduates with only marginal competence. One feature of the APSTRAT
model .was a passing standard of 100% for all necessary job, skills. This standard s
referred to as an absolute cnitenion, since, by definition, there can be no spread of scores
among graduates, :

Feedback to the Student and the Instructioral Manager. Training methods that
permit only delayed feedback to trainees (e.g., end-of-cycle exams) compound mislearn-
ing. and often produce negative effect on motivation. [t is always preferable for trainees
to experience a sense of security in what they have already learned, before they proceed
to learn something else. This implies that accurate feedback should be presented to
trainees at the earliest possihle moment at each cnitical step of the learning process.
Feedback, therefore, should be both rapid and detailed.

Detailed feedback to the training managers about the degree to which tramees
are learming what they are supposed to be learning 1s essential for optimum effectiveness
and efficiency in the training program In live instruction, immediate feedback will allow
on-the-spot modifications of instructan that can prevent misunderstanding and nuslearn-
ing. and the waste of time and IQSS 3[ motivation that these produce. The enhancement
of the feedback process fs the major reason f{or the desirability ‘of low student-teacher
ratios. A training system cag rationally achieve its pnime function when there 1s accoss to
detailed, rapid, and accurate information about how well learning 1s occurring.

Quahty Control. Quahity control, the. set of procedures by which a system polices
itself, 1s a mechanism for assuring that the stipulated objectives of a system are being
attamed. Regardless of the other properties of an instructional system, lax quahty control
leads to the lowering of standards and the cegradation of the mstructional product
During the project, the APSTRAT staff became ncreasingly concerned with establishing a
method of rigerous qualty control as an intrinsic part of the APSTRAT model.

Constraints N ,

The mcreasingly prominent role played n the planning by practical constramnts was
the result of two considerations: first, the general utility of the model to be developed
would be considerably lessened if it,violated certain common sense ground rules; wecond,
the staff believed that the mussion of traiming technology 15 to CONserve resources—in




Buckmmster Fuller's phrase, to do more with less For these reasons the following
constraints were used as fundamental parameters in designing the APSTRAT madel,

1. Cost. The cost of mplementing and operating a tramnirg model 15 of ontical
concern This coneern is greater when there is interest in its wide appiication (as m the
case of a pilot studyj. Even moderate mcreases in the cost of a single course ac cumulate
to a substantial sum when many courses are mvolved  Design decisions had 1o be
exammed very carefully with regard to the imphcations for the allocation of personnel,
time, and equipment and the use of special mstructional hardware and software

a. Persounei. Many traintg courses are already undermanned 1f the APSTRAT

model were to require a agnificant increase 1 personnel, its general utility would be
considerably reduced. The model was to require no personnel increase, but was to make
more effective_use of those giready in the course.
. b. Time ‘The proficiency gamed as a result of training can be improved
somewhat by lengtheming the tran ing period, but the model was to require no additional
fime. . . .
c. Equipment. Many courses nvolve traming m the operatien cf various types
of equipment. These courses are 1ssued such equipment in himited quartities To be
capable of wide apphication, the traming model should not make excessive demands for
equipment., | B T

d. Instructional hardware. Many mstéuctional mnovations require the user of
very costly hardware-compiiters. television, film, and other audio-viual recording and
display eqiupment. The proper use of such equipment can enhance lvarmn;}.: However, the
APSIRAT model was planned under the assumption that such equip.aent. would not be
generally avaidable and. therefore -should not be required. ; - .

e., Instructional software. The production of educational softwire 1y extremely
ume-consuming and costly. Alterations in trammng objectives (e.g.. those resulting from
changes i equipment) Tequire.-modifications of nstructional materials that are alo
time-consuming and costly. A model relying heavily on instructional software. even if
claborate hardware were not required for its presentation. would have less general utihity
than one that could avoid this rehance.

2. Ease of Implsmentation. To the constramts of cost must be added those having
to do with the process of implementation.

" a. Training and onentation of course personnel. The mtroduction and effective
operation of the model was not to require extensive retraiming or reonentation of course
personnel o

b. Ease of changeover. The difficulty normally encountered n meorporating a
new model i an ongomng course can be reduced somewhat if the changeover can be
accomphished gradually, without shutting down the conventonal system. Adjustments
then can be made 1n a revised scgment of the course while normal output js mamtamned.
There are substantial advantages to a model in which no segment n the conventional
course 15 phased out unul the correspending ‘segment 1n the revised ¢ .urse s o erating
sutisfactonly,

Troubleshooting one segment ati a time 1§ generally more efficient than
troubleshooting the whole system at once, and What s learned usually will p\mdv more
realistic guidehnes for setting up additional segments. The tendency toward skepticism
regarding the feasibilty of training innovations can be alleviated by showing that the new
model works in a succession of segments of the course. . ‘

¢. Amenability of the model to improvement. Since a newly installed traming
system will almost always require modifications, a model thit could avoid “locking in"
its imtial procedures would have a great advantage over one that could not

d. Trainee output. When a new model 1s phased mttb an orgomng course, there
15 often a temporary reduction in output quantity and/or quality. The model to be
devised should not require and/or permit such a reduction
\
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e. Accommodation of extraanstructional duties Many  housckeeping ta-k« i
training centers are performed by tramees These assignments have not alvians heen wel
coordinated with rraming, and the quahity of triaming has suffered a~ a result simce KP
and other detals cannot be avoided. the model had to accommodate these additional
duties without aillowing them to mterfere with traiming -

QUALITY, NUMBER, AND COST OF TRAINING QUTPUT

Bacause there 1s no agreed-upon way o compare the quality with the qaantity of
traming output. 1t is a matter of opmion as to how much of one should be sacnficed to
produce an ncrement in the other The prime goal was to mprove qualitn without a
significant increase - academice attrition., preferably . academiuc attvtion could be held
constant or reduced .

A second question of trade-ff 1+ that l)v,mwn quabty and number of traming
output and cost A system that nught prove more effective 1 terms of the - trasung
produc: might also be more costly than a less effective system. When quaity and cost

“cannot be rendered commensurate 1n any compelling wav. it 1 a matter of opmion

whether any given improvement 1s worth the added expense It would be preferable if the
improvements could be brought abo: t without a sigmificant meredase mocost Furthermore
if these could be achieved while costs are held constant or reduced. mansy of the vagaries
of cost-effectiveness e\'al'ualmn could be avoided almost entirely.

~

SELECTION OF A REPRESENTATIVE CST COURSE R

Since the purpose of Work Un:t APSTRAT v s to develop a model capable of wide
application and not restricted to the- course 1 which the model was first tested. the
course selbcted for the pilot-study had to meet two cnteria. It had to (a) utihize a wide
variety of skills, both motor and cognitive. in the cumculum, and (b) have g wide
spectrum of measured aptituder among the students, To satisfy these entenia, the research
staff selected the Field Wireman course (FWC) at Fort Ord.

+ The curniculum ¢ontent of the course. as represented m the Army Subject Schedule,
was reasonably diverse. and mvolved a full variety of <kills and tasks. including cogmtve,
manual, and gross-motor elements and. in the case of pole chimbing, a fear-inducing task.

The proportion of tramees entering the FWC 1n the lower part of the spectrum of
measured aptitude (Mental Category V) 15 substantial- 24 1n FY 67-68.© 287 mFY 71,
and 40% n FY 72.

ANALYSIS OF CURRICULUM

Although the Work Umit was not concerned directly with curriculum content. 1t
seemed reasonable to begin with the tasks actually performed on the job. in the field
Because a full systems analyss of the Field Wireman MOS was beyond, the scope of the
project. the APSTRAT staff accept d' the course content, with the exception of the
traming block on cryptography which was scheduled for official ehmmation from the
course

i

N .
‘Ernest K Montague and Morns Showel ¢ Review of Combat Support Traimng, HuimRRO Tech

nical Report 69-19, December 1969
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The staff requested and recened the assistance of two FWC cadre in preparing
behaviorally stated objectives for every task in the (ourse The objectives were then
ordered 1nto a descending higrarchy - job—duty position—job duties enabling <kills Train-
g materials were to be oriented to the enabhng skills The remainder of the hierar hy
was to be associated with the detelopment of an operational svstem that weuld bring
together the individual skalls in a functional simulated job context s '

DEVELOPMENT AND TESTING OF ALTERNATIVE MEDIA

Upon completion of the cumculum analysis, several sets of alternative media
(programmed manuals. tape-shde presentations, workbooks. games, simulators, ¢*= ) were
developed In addition. a series of studies was cofiducted at the HumRRO laboratory in
order to determine the relative.merits of the vanous media in terms of ume requirements,
proficiency levels attained. and retention. and to guide the process of revision

Trainees representing the fuli span of aptitude were selected from amonmg gradiates
of Basic Trairing. One general finding was cntical in reshaping strategy: men of lower
measured aptitude were often unable to learn well from self-insttuctional medis. even
when these media required no reading or writing When peer instruction was tested, the
resuits were quite different. Three results were particularly striking

(1) Men of ali aptitudes were capable of mastering the task.
(2) There was no degradation of proficiency from generation to generauon.
’ (3) There was a’ decded decrease I time-to-mastery from geners:.on to
generation )

Although successive generations of peers took less time to teach their stude..:s, their
students performed the task: as well as did the students who had been tatzht by
experienced cadre or earlier generations of peer instructérs. This was probably due to the
improved signal-to-noise ratio in nstruction resulting from a Ratural erosion of extraneous
information 1n transmission These findings with respect to peer instruction were  ritical
i determining the ultimate diwection of the project, but the full potenttal  f thi
effeclive, efficient. and mexpensive medium was not fully grisped until the Phase |
experimental run .

PHASE | EXPERIMENTAL RUN

Since the Phase I experimental run was purely developmental n fune tion, ondy a
brief summary of its purposes, procedures, and findirgs will be presented

The strategy at the time was to assemble the alternative media n a ~Kill center and
to provide a functional context for indwidual skills it an integrated operational s, stem.,
eventually these two segments of the model were to operate concurrentty  The curry. u
lum was to be divided into a number of independent modules i

The students would have random access to these modules Their progress = rough
any module would begin with observing the tusks of that modude performed i the .
offerational system; they then would move into the skill eenter to acquire the task- «
relevant skills and report hack to the operational system to “perform the job ™ T1ne
student woulid repeat this procedure with additional modules until he had «ompleted the
full curniculum, The operational system was to provide an mitial and termina! fu. . Gonal

'The rationale of the Phase | experimental run as discussed in greater detail in Functional ¢ ontot
Training in an Operational System, by Kenneth Weingarten, Jacklyn Hungerland: Mark Brennan, Brent
Alired, and Martin Pollyea. HumRRO Professional Paper 570, March 1970




context for the skills to be leamed. the output of the <Kill center was to provide the
manpower for running the operational system. - N ,
In order to dwrect affic n s complicated model. 4 control center was to be
established. The full integration.of “-ese three segments of the model skl eenter. opera-
tional system. and control center -w s to be approached through gradual approsimation. in T3
three phases Phase 1. the first approximation, was concerved as a developmental effort
The run was divided Nl wo sequential subphases. Phase 1-A was 4 test of the
mstructional contents of the skill - ter Whe this was completed, Phase I.B a prelung-
nary tryout of the operaticnal syst: = was att: mpted. There was no formalized control
venter during the run. indeed, one ¥ the prizary purposes of the run was to determine
the rules and procedires to he incorporated m the control center in subsequent runs.,
The run was conducted at Fort Ord from 27 October through 11 November 1969
The 25 tramnees ssigned to the expenmental course for trammng were part of the regular
input of the FWC Eleven Category IV tramees and 14 Nou-IVs were in the samp le
Approximately one-half of the standard curricuhem was presented during the run When 1t
ended, the experimental trainees wers returnecd to the FWC for the remainder of therr
training.
Phase I-A was (oncerned mainly with the effectivebess of the previousiy prepared
nstructional matenals. *he express 3 preferences of tranees at various aptitade Jovels
among alternatine media, the tune qunrf'd v, traming to reach masters, and general
administrative organization, -
Phase 1B, the trvout of the operational system, was begun in the third weel f the
run Each man was assigned to a duty poston within the system and was required to
perform, under the superusion of cadre, the functions called for in tne position he was
otcupying Because of a shortage of -aff. Job-proficiency tests were administered b the
trainees who had previously passed them  When all johooroficieney evaluations were
completed. the tramees were reassigned o new duty postions where the sames procedure
of performance and evaluation way dollowed There was atleast one such rotation of
duty povution for cach man. however, miay of the trainees rotated through more than '
two duty positions )

A !
Findings in the Phase | Experimental Run

Among the fmdmg\:Tn the Phase | expenimental rungtwo were partu ularly impor-
tant mn a reviston of strategy that led, nlimately, to the deglopment of quality-assured,
peerandiructional model Both of these findings were dersy ¥ drom «omments by trainees
during the course of the run and i after-action INeTVIe WS

t1) Even though there was conaderable vhowe among media for vanious ~kils,
trainees invanably preferred using the .tual equipment to mockups, printed matenial, or :
more “sophisticated ™ niedia This preferen. - was by no means “rostric ted fas myght have
Heen expected) to men of lower measuced aptiturde

{2y Peer instruction was offered a- a formal medium ondy i g feuwa s dees, however, o
freat number of tramnees reported the ontaneoc . 1w of pecr mstraction 0 conjun ton
with and as a substitute for the other astrucional packages They stressed the advantages
of peer mstruction to themselves as rearmer. 6in dacquinmd skidisy and as teacher- nin
sohdifving and generating greater <o, fidesce already  acquired <killsi In addition,
several students commented on the et w of solidarity generated by an imvestinent m one
another’s learming

Student Comments
-~
The following 1~ a wampling of 14wl remors. by tramees companing their e per =
ences i the HumRRO espenmental wure wita those m the regular Field Wireman
COUTSE ’
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“In map, they (FWC) were teaching as stutf that we weren't even going to
ussthere was an instructorup there and he's reading out of 4 book and we could
do the same thing, because half of uy were faling asteep i the class ™~

“! think the buddy <ystem s better, because over there (FWC) you can't talk
to whoever vou re setting by to help him out You have to rase vour hand ad ask
the anstructor, and then the instructor just — 1f you don‘t hsten thy first time he
doesn’t say 1t agam he doesp @ repeat ot

“They (FWC) just teach you what they want vou to hnow out of a4
book hke today we were having dlasses on the TA 312 (telrphone) and the TA )
ttelephone) and they were saving, “Well, this has a transmitter, recever and
wwnallers all right, anybody didn’t understand that” Let's go on to the ness phone
Well, | mean, wow, that doesn’t show you how to operate or nothing I mean, they
get the equipment, they aren’t gomg to know what to do with it >’

“Here (HUmRRO) you get more time 1o work, with the equipment - you gat
more ime to think of what you're domg, and, vou hnow. 1t really hefps *

“1 think wh it eversbody s trving to stV 15 that here at HumRRO, \uu}}{{d
\(.mo-vhmg to do ali the ttmé, vou kpnow, hike 1t Wae-on-the-joh traiming you hknow
You could get «omething, grab 1t, do it, take your test, you had it maxed, then you
weht out to the field And.over there (FWC) they just lecture, lecture, ledure ™

“"Here (HumRRO) nobody would want to fall asleep- there was alwavs some
thing clse he would want to do, ke, vou hnow” he would finish this, he'd want to
g0 on, do something else on his owit  here at HuomRRO vou et interested i one
thing and then vou get interested in another, and yvou just keep gomg on--you want
to tearn more and more hecause you get more tiflsg to work with eqispment .and
thers's nobody around, you hnow, saving, ‘Well, -“,“’3{"’ not supposed to be doing
that now "™ 5
(Re Peer Evaluation and Self-Adminmistered Achiesement Tests) “You could
cheat at anv time vou wanted to. But ot woukdn't he any benefit to yourselt ™

“The tramee evaluation deai was really good .| you know, because vou could
#o through and test them and you could understand voursell what vou were testing
and you could learn at better yvourseif when vou were testing tim iCs st a double
review

<

You're heing mugh‘( (in HumRR'()) on the concept of uung your own

. mind, instead of someone else using your mind - | go over there (to the FW(C), |

feel Ithe a goddamned computer ‘You stand over here., vou stand thr way, you

can’t learn this way, you can't do that * Now, what kind of thing s thgt” I'm a

human bemg 1 wouldn™t even want my family to come up here and <ee me being
tregted hike that, I'd be embarrassed to hell @ . '

The unwersal preference of tramnees for “*hands on® experience, the staff’s increasing
concern about the high costs of developing alternative media. the spontaneous emergence
of peer instruction, and the experience wjith peer nstruction 1n the laboratory studies
combined to determime a new direction n strategy, the development of a quahty-assured,
peeranstructional model. The new model would dispense. with the skills center and faocus
on peer struction i an operational job setting *

A third finding during the Phase | experimental run that was fundamental i shaping
staff thinking was the difficulty experienced n managing the operational system. Since
the new model was to emphasize learming in a job-hke context, the managerial problems
of controlling the flow of trainees through the system had to be solved before the Phase
I expenmental run, a tryout of the new model, could be mitiated. The change in
strategy allowed the projeet staff to divert its attention from the development and
revision of alternative media training packages and to coneentrate istead on devising an
asperational system that could be managed without the difficuities experienced n Phase 1.

.~




A QUALITY -ASSURED, PEER-INSTRUCTIONAL MODEL

“

For several months following the termination of the Phase | experimental run, the
project staff addressed the. task of designing a performance-oriented peer-mstructional
model. It whs at this stage that the network of constrants detailed in the previous
section was clarified and brought to bear in the process of design. ’

This section will provide an overview and-discussion of the main features of the
model.* The best overall view of the model can he provided by beginning at the stage
when the model 1s in full operation. (A more detailed treatment of the model. including
the procedures for preparation, phasing . and quality control, 1s presented 1 Appendin
A, the Implementation Manual.) ’

ORGANIZATION OF THE MODEL

The model 1s organized on the basis of a series of nstructioaal blocks or modules.
Each module consists of a coherent grouping of tasks forming subjobs in the MOS. Taken
together, the modules represent the various skills that are judged necessary and sufficient
for job competence. In the Field Wireman course. there are three such modules (a) Field
Wire Techmques, (b) Switchboard Installation and Operation, and (¢) Document Distribu-
tion and Radio Monitoring.® Another course nught require a different number of
modules. : ‘

The following 1s the fn:e-'step traimng sequence in each module,
(1) O Observation
(2) SA  Skill Acquisition
(3) JP  Job Performance
{4y PI  Peer Instruction
(5¢-4#x—~ Course Addmimistration

-

Observation

The first phase in the sequence 15 observation. Advanced students perform the j()l\)"
duties in each module, and new studéents, one for each job performer, observe them
during this process. The job performers explain what they are doing and why. (New
students are assigned to job performers on a random basis, except in the case of students
who can commumcate well only n a foreign language. In such cases, the module
supervisor will pair the student, whenever possible, with someone with whom he can
communicate.) During this observation period, the newcomers gain famibanity” with the
.duties they will soon be learning to perform. The length of time devoted to this phase
allows the new students to observe cach task at least once and often several times. In

*The dc-vc-lopr‘ncnl o™ the model was gradual In order 6 avoid confusion, the deseription that
follows represents the end product of the developmental process [t should be noted, however, that many
of the features of the model were_refined during and after the Phase I and Phase 111 experimental runs

*During the Phase Il experimental run, the third module was Message Center The name and context
of the module were changed to Document Distnibution and Radio Monmitoring as a resull of a recansidera-
tion and revision of curniculum by the Southeastern Signal School and the Fort Ord Freld Wireman course
i preparation for the Phase I run

v
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most. cases, the period will be no longer than one full traming day. The relationship
between observers and job performers 15 informal and conversational, Allowing fora free
flow of comments, questions, and answers .

™~ ) . v
Skill-Acquisition Phase

After famiharization with the job dutres of the module, the obseryers #0o on to
acquire the.skills and learn the tasks necessary to perform the job themwehes. Ther
mstructors during this period are the students whose job performance they have pre.
viously observed. The amount of ume allocated to this skill acquisttion penod w il vary
with the number and difficulty of the skills to be mastered When both the <tudent and

" his peer instructor are convinced that he has mastered the skills necessaty to perform a

given task, they report to a cadre supervisor who administers a mastery test” to the

. student with the peer instructor ohserving The tests are referred to as mastery fests,

because the. supervisor scores the studen{ on hiv ability to perform the asigned  task
without error. if he ‘makes any error, even ong that might be regarded as relatively mmor,
he fails the test.

If the student passes the mastery test. he then proceads with the nest tash i the
module and répeats the procedure of skill acquisition and mastery testing until he has
passed all the mastery tests in the module If a student fails any mastery test, both he
and his peer mstructor are told where he hias faded, and the student must review and
practice until he and his mstructor feel he 15 ready 1o be tested again 1 the student fals
the test repeatedly, he 1s dropped from the course. because repeated falure means that
he 15 not competent 1n that part of the ;\IOS. would not he able to perform that aspect
of his job properly, and weuld not be a competent peer instructor The cut-off for
academic drops in the FWC s failing the sgme test three times

@

Job-Performance Phase

Aftgr he has passed all the mastery tests n a module, a student can be ~cheduled for
his job-performance period An Imcommg student now observes ham a. he performs the
Jjob. Job performers confront a situation as simtlar to field conditions s posable ] hey
should have no access to matenals or tran ng axls that would not be avimlable on the job

Peer-Instructor Phase

At the conclusion of the job-performance period, jol, performers hecome  poer
instructors, and the men who have observed them enter thewr Skl acquisition phase Peor
Instructors are provided with simple gudehnes] enumerating the major job elements that
they are to teach their students, and checkhete fragiiec of e masiery tests) for o e
bréakdown of job alements These guidelimesand checklists senve the funetion of memeory
aids 5o that peer instructors will not nadvertently omit essential elements m ther
instruction. It should be noted that because of the different length of modile., peer
instructors will of necessity be paired with different students i ew b module

N

frga ' N
Sample mastery tess are ineluded in the Implementatinn Manual, Appendix A
.

An alternative approagh to the problem ot fadure in o peer mstrucbional syste nowhe e the fime
vonstramt s not entical s deseribed 1n o study by dacklvn B Hungerland on the utthzation of 4 quabny
assured, peernstrugtional system at the primary and elementary grade hoeds g pubbic «hinoog,
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Administrative Assistance Phase

(0]

When the peer mstructors’ students have passed all the masten teste and are ready

for therr own job-performance penod,
admingstrative assistants | In this fifth phe
vaniety of functions They may sene as
students on the mastery te<s 0 that the
or be assigned a vaniety of other dutie
uccessfully cofapleted ¢ the switchbo
adminsstrative a\ tants onginate calls for
Lo course administr

When the sty

peer anstructors move ofy 1o beconye oy
e of the seqaence, awitants may perfong o
Substitutes for absent peer imstrue teore, < reen
testing load on the superuisars can be reduosd
*oapprupriate to any module that they b
ard madude i the FWES for exuHnple. conr -
mb performers) B peniod of time sl ated

Ve dssistance may vary from «ourse 1o« ourw or module e moxdn!s
In the FW(', how(?r, one day an each module was alboeted for this purpos.
ent completes his .1dmm1sfr.'nx\‘w:mslat;im ¢ prrod an s module He Eor

on o become an observer in e nest module. repeating the cntire cveld obeervation

skill acqulviton. job performance, peer 1

racthion, and oy . .uhmmﬂr:n:qn When b

has (dmpieied the Jast module, ke s peady for end Of < reurw Drocesed;y ol raduntion
3 N : E

4

THE APSTRAT MODEL*\INSf’RUCTIONAL POLICY AND CONSTRAINTS

- The leading principle in the APSTHA
tor This prnciple not only ditats thay
process while they are Jearming to perfs
demands thorough performan o testing
avalable personnel capable of refable P

T m\i‘m; fond pole v was performance oren g
iramees wilf be g, Lvelv engaged in thye fearmny
e the kil required on the job et 4,
This creates makipower problem | e ely
srforming - testing are the ;sxuirr 17 cudre are

3

engaged primanly n teachung & cpune, 1t will not be posable 1o Wpphy the nes e

manpuswer {or testing without substantral]

Yogugmentmg, perhaps doubhing the anmber it

*
cadre mn the course. Since one of the constramts mposed on the model w g :imzL'
should not requide such augmentation, the only avaidable means to provade for thoro o,
performance testing was to free adre from thew nstrul onai duties

Relieving cadre of ther Hstrs Qonal
media could be used 1o foplace them. It w
fo s 1o wlf‘m\!mvtunml mw!m.“!hxa_

daties rae Vhe st oof what medigrn oo
~uld be quite satura?, uader the I nm At .
was the ongnal plan However  the SR

nvolved an the develepment of thewe medi would hine' ©iolate d another «onatra thar
had to ise placed on thp o o wae to pae Practiedr uliingy, 1 must suyt foqranre the
use of expensive odf® ational hard e and suftware Aternatives were the. s erely

testiicted | rubing out Sugmentation of CArTenty eatable senaarses [t DEL e fieos gy

istead, to emiploy thign more effe: Lvely
The new  nstrectional nedhium had

Lo be shaped froen the studs-ar touwgy 1,

minciple of performande oneniaon . oupled Wit the copstramts tolaiun: e gl
B H

and educational hardware and softw are
instruction Expemence with pevr mstroct

mited the aplings tea angle mardi ooy paer
¢ ¢
ol an Bboratory tests and the Phaw | eaper,

mental run pomted the way to thi cumdusior and gave the Prbgec ! Saff con b, . thge

4 model bused on peer mstruction LYEHT
svstem s ould be worked oyt

The decision to utihize prer anstrgot
proficiency levels tramnees were o achiewn

wark | if the hanglerg il rwq:’::rw::'w;x-‘ of ol
W rurad addiongd ueestiene 1o tgling ta the
The satal mtentim wa- o ddesy fop g o etes

that would substantially rse tramnee proficiency particularly among slow earners - i

was hoped  the level of mastery At the ¢
mstructional medel that would TeUire (o
M the course \ peeranstructiopd model
this an ahsolute Kquirement, since g

Wtset Of the progeat the aim wa 1, devia g
mplete masers by oy epy raner of sy L o
of the tvpe thay was eventaally slevelaipnd mowdee

e who could not master the ok ey wery

i - [ 4
heing taught could not he expected to impart thes Jkylis 1o olher trginees
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The reason for adopting this b kward phasing-m process 1 that gt pernits change
ver Lo proceed as rapidiy as possible without interrupting student flow (In the «aw of 4
newly established  course, backward-phasing would not be appropriate, and modules
would be started-up m the oppostte order.} N great adhantage of implementimg one
module at a tme s that 1t allows Loune personnel to concentrate their effort and
accumulate experience with the svstemoan such a way that what s leerned N one madule
cun be used 4 ith advantage. i the neat

To start priming a module” o cadre superyisor seleets one student who has pot
recered anstruction an the subject matter of the module He has this <tudent obwene hin
as he pgoes through the job-performance phase He then structs the student, as g peer
istructor would, dunng the student's shall Acquistion period  Another cadreman admn
ters the mastery tests When a student has passed all b tests, he goes on 1o perform
the job_ If the student «annot perform the jobh adequately, the test. mnust be upgraded o
the testing procedure improved. When a student can pass all the tests and un perform
the job adequately, he repeats the job-perfontnance segment with . new student obsery iy
him He thep becomes the new student’s peer instructor

AL students who pass the mastery standard can he etamed o the modude, and
together with the cadre, they mstrucet mneoming students unt:] the full flow of studcnis
wan be accommodated At thie point, the cadre are phised out of ther NI ol o

Duning the priming of the module, o cadre or Prer msiractor may teah twar oo
three stadents at Gnce to spestd up the phasingan procese At ap Approprate time durinmg
the pomung process, students who have completed ther preer imstrucion funetoang g, b
assigned course administratie duties
The pniming proges 1 repeated moevers module unt:! the et meodide hos by
completely phasd i The trocess by whuh the model phased inta ap ongorgy oera
~bisfies the mphementalior «onstra, (« that were apossd oy deagng 1. mewfed

DISCuUsSSION

1

St cessful Cperation of the e muded does Lot require felrairmg of purape o g
o A0 contingent upon winmag e the cadre Job s ampetence aad the abibity o nged s,
b competence are the hief « har s Lerstics damanded of the udre Moreoyer HTNNTI N
the moddel does away with le tures, < adre Who are Lo be BN askired G the cograe w
et have o recene trammg oy pedugopi af technnpue~  The cadre muat by are nted tes
thear specifie duties n the pew model but gueimad time feipuired for this

Far o varety of reasons, maey of e coIre personned may b tagees fend 1oopel ot
chamee Thee W he case 1 the FWS at bort Ord, where much of ha Tevinlatios 4 o s
by many of the cadre, wis PApressid o the diheln £ orhae SO LY (TR} S IS PR FAFTEN IR
e Bliul coaid produce well trained praduates

Paradosscaliy | ABPEAn That these setal ve it sade  waere s Posttivg antp oy
the transtion to i new model W B thes e 5 Ll dula o prose o der g
ammeong the APSTH AT stuff and adnnne o e e B g g nderaoy pnongy s,
o atlempt o detronatrate thy. anworkatadire of e e madel ety TSNS PN
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Thie process of phasing in the new model 1 3 graduaal one. The conventional course
need not be shut down dunng the changeover The model s phased in on a moduleby -
module basis, and each module 15 expanded gradually . If difficulties anse at any pomt
during the pniming of a module. the expansion can be halted until the difficulties are
resolved. The implementation process. thus, ndes on its own suecess

Because the model does aot use educational software, new traming reguairements can
be antroduced mto the coume without the delay entailed tn a lengthy resision ot
matenals. For example, in tne case of equipment changes m the MOS, a reviwon of
trimming requirements. can be introduced as soon as the obsolete equipment can be
replaced by the new equipment, and the cadre i the refevant module are tramed 1 its
use The cadre will substitute for peer mstructors in that instructional segment In most
wstances. the changed requirements will be small m ~cope. and this repriming procegs will
be of correspondingly short duration

In order to make ddear how the model accommodates the requirement that trainees
perform KP and other details, a closer fook at the way tramees flow through the system
15 needed Figure 1 describes the student flow m 4 hypothetical course i winch each
trainee 1s required to perform four days of detail © In this course, there are only two
minimum-day modules Y1 e, modules requinng only one day for each step in the fivestep
traiming sequence)

Hypothetical Two-Module System

Moduie 1 Morute 2

'/ b N

; «
g SRS SEEE I S S i r e S i
: By T ‘T W Thi CEp ML w! Thv\\f ml ] w] Tn] ¢
lr - RS ; H \\'. ; - 7*-;XM_,4 RS S U S
JGrowp v ] Oi sAl Pl Piical Ol sal sy Pl cAl D] D D] D] G
Gowp 2 | Dl o0 sa . Pl CAl O sal sy PIicAl DI D] D| G
L SR S . EEER SRR S g — - - 4 o e
;V,C’_”)‘,’p _3 ; D+ O 7SAL Jp PI{ CA 0 SA" JP Pi| CA D D G
‘Goupd | D D D] 0; sAl Pl p| cal 0 sa | pifocal DI G
_Group 6 o’ of o o] ol sa' w| o ca gj sal w| m| cal G
B ehts P - . B R i R Sl U ,

- / /
. e \

Module 1 Module 2
PR IR [ ERNIWE SA SR AL stion JP Jub Porformance Pi Peer Instruction
TA e At ey o B TRV NI

Figure 1

Tramnees are assagned to Army courses i weekly classes In the APSTRAT system,
etery claws s dmaded ante fie appronimately equal-sized groups, one group entering the
nirst module on the first day, add an additional group entenng on each succeeding day,
In the amphfiea hypothetical two-module system presented in Figure 1, Group 5, which
enters the [ird module on Friday after having spent the first four days of the week on
detants, would Snish the second module onr TQursday of the third week and would
praduate Fnidas Those in Group 1 would finish\the second module on Friday of the
second week  they would spend the next four days*on details and would graduate Friday

"The stodert flow e the Freld Wireman course s presented in the Implementation Manual,
Appendis A

’é_,



along with Group 5. Thos(m the three other groups would have their four detail days
sphit 1nto two segments—preceding the first module and following the last: they. too,
would graduate w;in their classmates.

The model as described 1n this section represents its final form; this form developed
gradually. In the Phase 1l experimental run, which will be desciibed in the next section,
the training cequence—O-SA-JP-PI-SA—was tested. Many additional features, including the
procedures for phasing the model into an ongoing course, were developed in the interim
between Phase I a.»d Phase I]].
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THE PHASE 1l EXPERIMENTAL RUN

.

The peer-instructional model was tried out first m the Phase 11 experimental rur
This section will describe briefly the procedures employed and the mformation obtame
during the run.

The first order of business n laying the groundwork for the Phase 1 experimental
run was the preparation of realistiy job-performance scenanqs, mstructor’s guides {pro-
cedural step checksheets), and mastery tests. (Mastery tests and procedural step check.
sheets have essentially the same content ) When these three tasks had been completed,
arrangem(*nts(,\wre made to obtayp subjects from the regular input of the Field Wireman
Course.

The Phase Il expenimental runjstarted on 9 March 1870.and was termmated on 3
June 1970. Sixty-four tramnees received all of their wireman traiming in the APSTRA
model. an additional 96 trainees received only part of thewr trammg i the model T'he
modules of mstruction, in their order of introduction, were Switchboard Installation and
Operation. Field Wire Techniques, and Message Center

In the manner prescribed. the Switchboard module was phased i on g day byda
basic. The process was completed without complication, and there v.as, consequently, no
need to repeat or further refine any of the subsections of the moduie

Compheations did anse m phasing i the wcond module. Field Wire
(FWT) By the third skill acquisiion day, two problems becatne «adent
reading portion of the currculum could not, a1 that time, be worked nto g
performance context in a realistic fashion, and the secand Sl aequisitron dav aecdgd

echngues
nidap

mar - reviston . Men who had progressed into the FWT- module were returned to e
regular course for the remainder of their triming The map readmg «omponerndt wa- ylade
nto a separate module (following Switchboard) . and the second <ol acquistion_dagfl was

revised. This was done prior to the start of the nest trammmg day
The exywerience in revising the FWI hodule confirmed gy starf’s befuot
model was amgnable to improvement without creating diffs ult administratine
The ability to gy further expansion of the model antd afl the necessarsy o <sallss
nad been made alldwed the project Staff o concentrate s etfort where
required
The third module, Mesage Center, was phasedwin without soeedent
After 16 four-man "groups had completed il of their wienen tooung e the
APSTRAT model, the expenimental run was termisated ddnput to the firg modabe b
teased ~ome time before, and the modides were phased ot o e order v which thes
had been phased 1n
. H . o
An admnistratne dav, dunng wihndh the franeestaerd rotaraed o the Fuold Were
man course for testing, was s hedaled ot the end of e h modade ey wers Soen he

hat the

wredhien

somintional course tests appropriate o the modales they had completed When faban
did ocour on these tests) they were most ottt e the paper andapenaod Tests nather e, o
the performance tests (ften the APSTHRAT tromees did s woll s the pertonmonoe e
that they were p._h\vd_ even af they dxd no! reach the poeand Jeved s thee pogper aind perss
tests Conpeqquentis, after belng returmes) from the sxpermental 15 code f low e s
were held over thear fonpal Gme m the course

he fondamoetd potpos aof the Phoee D expenmn etad oy w0 b b the

Gpe ol Doasdnde s o the mioded end B estabiah Wha! smipresoments v st o

i
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preparation-for full-scale testing of the model m the Freld W ireman course -Fhis was the
ultimate bjectine of the project. Followmy are the results of the run that ar - refevant to
this obyective, ;

(1 In terms of the APSTRAT mastery tests und the conventional tests admintorod
at the FWC, men at all puitude levels were capable of learming and tewching the reiinted
skills at a predetermined level of mastery APSTR AT <tudents did cotsderably hetior og
the performance test. i the conventional tourse than did conventionalls traned oo
dents. The improvemoent was particularly <trikiny amony Category IV students m the two
grouys. '

(2) The peer mstructors’ Buales had to be pruned 1o bare essentials Vdding
information to these guides had redused the ikelhood that poorcr readers would s
them at all

(3) No Special strategy for panng anstructors with students was requuned, e omng
tramees were assigned randomly to job-performer, peer mstructors ' "

(1) The model satinfied the persannel constramnt The conventional FWC hae uorgc g
of one calfreman to mine traees, the APSTRAT Phase I expersnental run had o ratn, o
one cadreman to 13 tramees Sometimes this ratio was greater. depending apon cadre
leave schedules Once an ihe FWT module, fuo regular cadre were supervisimg 52 {rame -
per day in two different focations fabout one mite apart. with diffuse deplovment 1 b
use of adminstrative-day trimees as asastants relieved, to some extent, the SUPETL IS0
situation, but one cadreman was compelled to remam with the 24 Gainees who wer
learning the pole hmbing technigae This left the other <adreman with 28 tramees gndep
his supervision Althcagh chese ratios were not optimal -t the fun g of the syem,
they did not create instirmountable difficulties.

(5 As noted previously, st was possible 1o revise modules in mid - ourse withost .,
mterruption of mput flow, This would not have been possible 3t the conventiona - our-e
had not been rannmg concuirently

GIW final, and vital, piece of mformation cane ot of this ren the absadute i
for regylar and ngorous yuality control In the first module to he phasedd in, Switc i
board, peer mstructors were gnen the responsibibity: of administenng mastery test 10
thewr own students as o way of compensating for personnel shortages. The recult was o
degradation” of aquality (as measured by the conventional course testa, presamably e
by the peer norms that proxnbe flunkmg a buddy gy well as by the fact that pec
mstructors were evauating ther ownp products This Gtuation was corrected whes the
testing func ion was returid 16 the cadre This ENpertence showed that proficnoy et
and Sl other gualiyv controd measures gost he conducted by stpersisoral persone

me oon Nevpieon ta b rule o woes the gaer st Spaansh speakong students who wene aaened fo
Spantaadt ape thing jua e tor Voo witten matond w v e aedeted that they coutd not noaadh
Cren “tadints wers robaaned ta oo Farid Wareman Couese for the e normal dend procedarnis

" b ¢ hawever gnoin ¢ ermed, st me e the tises o] prors ,u" RGOS e P te sl

shih baor doseloped ad woit b tirewssed TUrther o0 the conte vt 0 the Phoer HEexpormenta g,

u
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STIPULATION OF CONSTRAINTS

THE PHASE 11l EXPERIMENTAL RUN

The Phase 11 expermentaingun was developmental m function, its mam purpose
beng vy refine the instructional model in preparation for a fus! scale test This test was to
mvolve the conversion of an ongowng course into the sfructure of the new mexfel, with
the major responsability fur the conversion placed within normai Army channels (4 ¢ | i
the,hands of the course admimistrators and :herr proponent schooli The APSTRAT staff
Was to assure that the basic concepts of the model were adhered to, provide technial
assistance when required. and analyze data, but they were to have no direct management
functions The Phase Il expenmental run was intended to test not only the, model
instrucvonal efficas ward internal manageanbty, but alo ats “real world™ feasibility

RELIEF FROM REQUIRED ADHERENCE TO
THE ARMY SUBJECT SCHEDULE

The Army Subjpect Schedule that governed instructional procedures i the trammg of
Field Wiremen was onenged to the lecturedemonstration paradigm of the «omentional
course, and therefore was H](‘()n';p.xtl?)lt' with the new model Accordingly, at the termina
tion of the Phase I experimental run. rehief from the subject scheduale was reguested and
the reqquest was granted .

\

Approvat of the Phase HE experimental tun was contingent upon aggreement among
CONARC. Fort Ord. and HumRRO concerning o ~t of ground rules  These ground rules
were an exphot statement of many of the constramnts dessnhed v a previous section It
wis agreed that no addional personnel, equipment’, facihities, or funds would be required
bevond what was already allocated to the FWC the regular input of the ourse would he
maintaned without nterruption and ot no e woukl the quahty of ontpat de e
below the extsting fesed

-

INVOLVEMENT OF THE PROPONENT SCHOOL

Smee ne fall wale traal of the model conld be conduct o withoss the e fron of
the proponent agency arrangements were made with the Southeastorn Se1 60 Sebon
ISESS) toy have their representatives confer with FWC and HumKBRO personnaed s duhy
1970 lh("\v- mectis resulted inoan agreenient on the dinason of Tunc o o carey i ou'.
the foliowmg research and implementating plan

Atem Responabiity
thy Currsoulum revision FWO aned S FuN

121 Preparaton of masten FWC
tests
Review of teats HumRRO
Concurrence on tests SESS
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.
Item Responsibility
(3) Collection of basehne Fwe'
data
t1H Design of overall FWC (with HumRRO
course schedu'e . consultation)
(51 Design of modules /F\\(‘ (with HumR RO
consultation) '
16y Preparation of peer-, FWC (with HumRRO
mstructors’ and consultation)
supervisors’ guides
{7 almplementation of modiles FWC (with HumR RO
consultavon)
(81 Colleetion of data from T FWC
modules
(9 Data analysis HumRRO

] Tum( ulum revision  Relief from the Army Subject Schedule had :1ln-aiiy been
obtainerl through CONARC, and the SESS representatives and the FWC field-content
EAperts “were free to proceed with the reformulation of the courseé objectives, taske,
learning clements, and <tandards, and the composition of ndwidual modules. It was at
thix stage. for example, that the content of the third module was revised and the name of
the mexdule changed from Message Cemter to Document Distribution and Radio Momitor.
mg This project was completed durng the week m July when SESS personnel were
pPresent

2

}_:._r"ll":"”,’_‘,’.n__,‘i’:,’"i’_‘ﬁiﬁfﬁ‘_‘: Dunng the July conference, it was decided that the
SESS would prepare the appropnate astery test guidehines ' © One week Later this plan
Wias revised. dhe FWC would prepare fhe tes gudelines and forward them to HumRRO
for review und concurrence as to f}'srm tLe  to assure that the test gudelines were
unambiguousr HumRRO then would tsraard the tests 1o the SESS for conourrenc e as to
tontent This fatter procedure was fgllowed with all test gidelines Only mimor revisions
were sugiested by SESS once the guidehnes had been reviewed and approved by the
HumBRO rewearch <aff )
- There were 13 mastery et altegether (fne 1o the FWI module, and four each
o the otber two modulest By agfen:$nt betwepn the FWOC at Fort Ord and the SE=s.
mantery 1t tasks measured by these 1y fests was the opehitiongd delimiton of
rompetesss an the Field Wirem i 0S8 ' oy Juistanices, the FWO goed the Phaewe 1]
prototy pses tor refirence
1 Cosiectinng of basehne duta, Before coch module was phaed o 0 wamphe ot
/’.fu(h;z_un sho had \llHj‘S\ﬁjE ‘ ,m#--iwf he paralie’ <abps o matoer m the .. St or
vl weete gaan the rew masteny Pesie T sum st moorder toode ormen the b ot

‘.

eowhie b the conventiond oupwe Wittty the performano obpo Dar s s co oyl

4 standard of  rafercnoe for Rau iy the anpact of the new poosdel o pettorss g
sapability e lests wen admnitnesd by FWO cudee wad the dat s et SULHTIRANRY B
Hue KO {or an e,
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L 4 Desgn of overall course schedule Before the mdnidual Mo ates were designed,
the full eight-week time block had to be mapped out 1his wduded 10t only the three
modules, but dnver traiming, Commander’s time. detals. field traming oxerote, grady-
ation, and outprocessing.' * This was done by the FWC 1 close consultation with
HumRRO..

’ 5. Design of modules The FWC had the chief responsibibity for desigming the
instructional modules on the bass of the guidehnes established by HumRRO. The
job-performance phase of the module had to be designed so that none of the <kill
components included in the mastery tests were omitted. Approximate times. in terms of
numbers of days, had to be assigned to the skill-acquisition phase. Phwsical arrargements
and necessary equipment for the job-performance and skill-acquisition phases had to be
determined. and supervisory procedures, including the assgnment of personnel, had to be
established.

The preparation of mastery tests, the collection of baseline data, and the design
and, implementation of each module were accomplished on a modue-by-module bass
The process began with the termiruk;’nwodulc of the course—Document Distriburion and
Radio Momtoring. The purpose of iMroducing the modules m reserie arder was to
provide an unminterrupted flow of students through the course during the pmvbsﬁff
changeover, and to prevent the premature exhaustion of the supply of tramees trained
‘entirely by the conventional method, before the basehine data were col.octet.

6. Preparation of guidelines for peer mstructors and supervisors. Befcre any module
was phased in, explicit guidelines had to be prepared. These descr-ned admir istrative
procedures and responsibilities for each module phase for the supervisor<. and outlined
the major job elements for the peer instructors. 4n addition, peer mstructors were to be
provided with detailed checklists, essentially a hsting of the perforicance 1item~ in the
mastery tests, to remind them, when necessary, of what they wege to teach therr
students. The WC prepared these items.

7. Implementation of modules. The implementation of each module proceeded 1n a
set pattern: First, each medule was “‘dry run,” during which allocation of equipment and
time were checked emprrically, and the mastery tests were validated ith respect to the
job-performance phase of the module. One traince was selected at randem from those
entering the equivalent portion of the conventional course: he observed a cadreman 1n the
Job-performance phase. The cadreman then became the trainee’s peer instructor. When
the trainee had passed all the mastery tests in the module, he perform: 4 the job. (In the
event that students who pass the tests canno} perform the job, the model calls for
repeated reexamination and revision of the tests thtil passing the tests 1s a valid indicator
of the abihty to do the job. In the”FWC, none of the tests required such upgrading.) A
new student then was selected at random and assigned to observe thc job performance,
and then he proceeded through the skill-acquisition, job-performance phases. The dry run
was continued for several generations, *

When all the reqfiired adjustments were made in the module, it was gradually
expanded until the full input was accommodated in the peer-instructional process. During
the expansion, cadre and peer instructors often taught more than one student at a time

v order to accelerate the nstallation of the module. Although HumRRO advised and
observed  the process of implementation very closely, the FWC was in charge of its
management, -

8 Collecting of data from modules. Conventional course data were collected for the
wores on mastery tests and conventional tests, and on academtc aitrition rates and

Nme days were gllocated to these addiional activities, leaving six weeks and two  lays for tra:n
whtn the threr modules The course soledule presented m the Impfementation Manuat, Appendix A shows
the wav i which these activities were programmed o




aptitude categonies The FWC alvo (ollo ted duta from cach module after 1t had been
fully installed These included pass fal moords on the mastery tests, number of rete sis
and ume to mastery, recyeles and acadeni attrition rates. and aptitude categories Dat.s
aside from the mastery test s ores for the tramees m the conventional < ourwe, were 4l
normal by-products of both (oures. All thes data were collected by the FW(

9 Data analysis The baseline and APSTRAT system data were ol
FWC and were supphied to HumRRO for atialy sis
presented in the next section
These nine activities, often overlapping 1 time-
Phase Il expenmental run
presented 1n Figure 2

v letl by the
The findings of this AN s g

comprice the major s bements 1 the
The tme whedule of events tomitting data analy

s1s)
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FINDINGS

In an earher section, the two primary objectives of the project were discussed §a) 10
develop a modél that would raise the performance level of graduates of the tourse to the
level of mastery (defined as 100% scores on all mastery tests) witheut a sigmficant
decrease in the number of graduates, and (b) to accomphish this objective without a
sigmficant increase in cost. The data gathered during the Phase 11 experimental run were
orgamzed n terms of these two objectives.

=
.

¥
THE TRAINING PRODUCT

The mastery tests used i the FWC were designed by representatives of the FWC 1n
close cooperation with representatives of its proponent agency. the SESS, as measures, 11
their judgment, of competence in the Field Wireman MOS. (Samples of these mastery
tests are ancluded in the Implementation Manual, Appendix A.) The mastery tests were
first admimstered to students in the conventional course. upon the completion of the
parallel portions of the conventional curriculum. Subsequently, these ‘tests were intro-
duced as standard elements in the new modules. Table 1 summanizes performance data in
all three curriculum areas or modules. )

None of the conventional caurse students in either” aptitude group passed the
mastery tests at the 100% cntenion The mean scores for the graoups analyzed are
substantially below this cniterion, ranging from 77% n Field Wire Techmigues to 237 n
Document Distribution and Radio Monitoring. These data represent the performance
capability of men who, according to the criteria of the conventional course, had
successfully completed the indicated parts of the curriculum. -

Since the criterion for successful completion of a module’ 1n the APSTRAT system 1y
the achievement of 19077 scores on 4l tests, the two righthand columns are as much a
malter of defimition as of empirical findings. If the. mastery tests ar. valid indicators of
job competence (as the FWC and the SESS intended), then every graduate n the
APSTRAT sample 1s better prepared for the job than anyone graduating from the
conventional course  The scores of the conventionally trained students on the con-
ventional system tests, although generally higher than those on the mastery tests, are stll
well below maximum, as Table 2 shows, i ‘

In Tables 1 and 2. three general patterns emerge with respect to students tramed in
the conventional system :

*11) They do better in those parts of the carriculum that already have a strong

performahce component (Field Wire Techmques and Switchboard) than n
those parts heawily loaded with cogmtive content. (Document Distribution
and Radio Monntonng).
Category IV students show consistently lower achievement than Non-1Vs
The differential achievement of the two aptitude groups 1~ greater i the
more  cogmtively  Joaded areas  Under the APSTR.AT system, with oty
nsistence on mastery., this pattern disappears

cygp—




Tabsle 1 *

Comparison of Scores cn Mastery Tests, FY 71
{Percent)
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. | Conventara APSTRAT
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Number of Retests ta Achieve Mastery i the
APSTRAT Course, by Aptitude Group
e e e e e —
wr , - R I L e, i
T S R N L 4
et T 3 P ] ; ERR " 5
+ i i
N W T
. e +
. H
3 B
s e omE -
N . v
= ., ey . o ., 3 A O
! Ko T
M T3 L
. 3 Tt
. -®
e, v .
—_— B .
P . . e e o,
= es, - ar ., :
A . . : T
- ] :
. . .
; ] .
) A PR T R
RN ty P
T . O - REECINN N [ L P T
. - ., PR o, - BEP e, P T R LV
S8 PE S 3 A §
Helyanship Betw per Mesand ApDhiude and Mastery Tane
e e T I T R L Y T A7 VS S R TP ety T he
[ Te f 4y, S L LT Pt by e dogptituh he gther ¢
N . OO ier e,
S-EPE T TS PRIt e et e T B vach modube T
R I S S R LA G e b man tene To aanplete thy
Lorlgd o £t © owi e 2o + R S s 3 I'TH » 1.0 i
. : v iV Ly o complete Docament Inser,
e Tt e 1 Lo . P . ¢
, a0 dup e R A Y I I T N R T PN Nee oy tepms
R T O 197 S
e T LI o I SRS R A O N T I R e W th Festua ! 1o thee
- 5 . . f, R £ .. - I LI -
Lot - . £ T e arp sy Wt

the performan e

. B ; vt Teborooptimad Teedbie hocon d1tions




Table b

Time of APSTRAT Students to Achieve Mastery
During the Skill-Acquisition Phase,
by Aptitude Group

X Timt to Achieve Category IV| Non-IV
Mastery Test Mastery (hours) (%) (%)

Field Wire Techniques ‘ (N = 23) (N = 35)
90-112 22 17
112 -134 35 49
134 - 156 35 14
156 -17.8 4 14
17.0¢ 20.0 4 6

Mean time {hours) 13 13.18

-

Switchboard (N = 14) N = 43)
15.0 - 15.8 14 40
158 - 16.6 7 30
166 -17.4 36 21
174 - 18.2 14 7
18.2 - 19.0 29 2

Mean time {hours) 17.23 16 24

Document Distribution (N = 20} (N = 82) \

and Radio Monitoring 40 - 58 5 2
58-"76 20 30
T 76- 94 15 54
94 -11.2 50 12
112-13.0 10 2

Mean time {hours) 925 8.5

-

that characterizes the APSTRAT model would be expected to minumize the differences
between Category IV and Non-IV trainees, three features of the model should be
considered n interpreting the data in Tables 4 and 5: (a) the policy for determmmng
academic drops, (b) tke absence of an incentive for rapid learming. and (c) the random
matching of peer instructo¢ with students. It would seem hikely that more substantial
differences would have emerged between the two aptitude groups if students were Aot
dropped after three failures but were carried to cnternion, 1If differential remforcement
were provided for attaining mastery rapidly, or if peer mstructors were matched with
students at the same measured aptitude level.

Summary

The data presented conform to project objectives in both the number and quality
the training output. The academic attrition did not rise as a tesud of the model’™s demand
for mastery; in fact, it fell. Furthermore, the number of retests and time to Niaslery wers
well within manageable Iimits.

-
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Tatrle 7

Academic Recycles for an
Output of 3,000 Men Per Year’

:

TaE ot e . N, APSTIRAT
Numbes a0 c
Days pre recycip i 7
Beoyonr X days 6 300 0

* Davs saved per yeor 6.300

Daitars saverd per yegr $189.000

/\ 830 pe- days®

“Tnu Ggurse 1000 < g rounged csymate
r
"‘h«r\, A0 Ny et gy P Man o traenng s g rounded estimate The stomates

o oot 2 gt enm 328 1o £36

Voan estimated cost of $30 per day per tramee, this results in a savings o $619.200
from the reduction in academy attrition

Reduction in Academic Recycles

Table 7 develops the information on savings for academic recycles. The reduction of
recviddes from 30721 the conventional course to zero in the APSTRAT course means that
for a 3.000-man yearly output. the APSTRAT course would save 6,300 days: at the
estimated cost of 330 per day, this would yield a saving of $189,000: Table 8 contains a
summary of the cost-savings information, and indicates a net saving of over three quarters
of @ milhion dollars for a 3,000 mad-year output—about $262 savings for every graduate.

Table 8

Cost Summary for the APSTRAT
System for a 3,000-Man Yearly OQutput

Category Amount
’S;;n;;-gs on academic drops . $619,200
Savings on academic recycles $189.000 .
Subtotal $808,200 t
Additional equipment costs -$21,000
Total net savings $787.200

Results

The data in-this section suggest that the two fundamental objectives of the Work
Unit were attained. Students achieved much greater proficiency with a reduction m the
rate of academic attrition and at a considerable savings in oprrating cost. .\ general
discussion of these findings and their imphications for future research and development i
presented in the next section.

36
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SUMMARY, CONCLUSIONS, AND IMPLICATIONS

In this section of the report, some of the attitudinal effects of the model will be
discussed, and the aftermath of the project with regard to its present and potential
“tmpact on Army and civihan trainng and education will be described. There also will be
comments about the developmental strategy underlying the project, and some of the
implications for future research and development.

EFFECTS OF THE MODEL ON STUDENTS’ ATTITUDES

they view as an unusual attitudinal “set” among students, This set includes absorption in
th ning process, self-confidence, and group morale. Although no attempt was made
to measure these variables, the consensus among observers and the comments by the
trainees suggest that these attitudinal gains are substantial. While it cannot be said with
certainty exactly how these gains are produced, speculations on this question might be
appropriately introduced at this point,

The term “peer instruction” has been used to designate educational practices quite
different from the one described in this report. Two common variants are the tutoring of
younger students by older students, and the us¢ of faster learners to assist regular
instructors. In both instances, the peer instructor is generally employed as an ancillary
device; n the: APSTRAT model, he is the sole instructional medium. As noted n an
earlier section, this central feature dictates the model’s requirement for 100% mastery. Its
impact on the attitudes of trainees may be equally profound. The model makes men
responsible for one another’s learning. This responsibility 1s not shared by cadre or
self-ainstructional media. When a man masters new skills, he has only himself and his peer
mstructor to thank. In its very nature, the model would seem 1o encourage self-
confidence, a sense of responstbility, and mutual confidence and trust among peers.

Another difference between most other peer-instructional methods and the
APSTRAT method has to do with the expectancy to teach. in the APSTRAT model, not
only the faster learners but all students (with the exception of tho® who cannot pas> the
mastery tests and are consequently dropped from the course) teach. and they teach v hat
they have learned as soon as they have learmed it. not months or years later It s [ihe o
then that the expectancy of teaching conditions the learning process and provides a
saltent functional context for learning, complementing that of the job itwelf This feature
of the model would seem to encourage a sense of responsibility not onlv when e
ting someone else. but dunng the kil acquisition phase as well

Many observers of the model in operation in the FWC have been struck by what
k\t_m.l

IMPACT ON ARMY TRAINING-

Experience with the installation of the model e the FUWC a1t Fort Ord S oUT ghived
CONARC to direct the SESS to implement the mode! v the ather Field Wirema, CONT e
under its yursdicion gt Fort Din. Fort Ja kson, Fort Leonard Waod and bor Palk,

Lo fasditate this proces o a sarkshop wis Gadducted dunne the weed ] i
September 1971 by the Fort Gpd F et Wirenwn coare od T REO ter 5,
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sponsorship of the Southeastern Signal School The purpose of the workshop was to
famihanze FWC perconnel from Forts Jackson, Din. Polk, and Leonard Wood with the
operational aspects of the APSTRAT muructional model m order to faohtate the
implementation of the system at those posts. \

This was a participating workshop that placed all attending persohnel mto active
mvolvement i all modules of instruction, with additional concentration on activities
their special areas of competence In this respect. the workshop constituted a skill-
acquisition phase for participants—their peer-mstruction phases would start when they
returned to their posts to impart what they learned to FWC and ATC personnel )

The SESS held discussions with participants about the technical and admmistratne
aspects of the pending implementation—personnel and equipment allowances, use of
facilities, course inputs, and the new Subject Schedule.

HumRRO personnel were on *and to giwve guidance on the development of the
instructional guide and answer questions about the model Coples of an earlier draft
Implementation Manual (Appendix A) were distnbuted to workshop participants early in
the week.

The model has been fully installed in all these posts. and nformal information
obtained directly from each post, as well as through the SI'fSS, has confirmed the Fort
Ord experience. The model was phased in without unusual difficulty at each ATC and 15
operating as expected. ' )

CONARC, n line with its growing emphasis on performance-oviented training, also
has encouraged a consideration of the feasibiity of the model for other courses. A
number of courses and proponencies have responded with mterest, and several have
completed, the prehmmary stages of the changeover process. 4

4
IMPACT ON CIVILIAN TRAINING AND EDUCATION

Although the quality-assured, peer-instructional model was designed and tested in
the context of Army MOS training, the potentialities of the model extend into the
civihan sector. HumRRO has already established the applicability of the main elements of
the model 1n a short-term exploratory study in a public school in Carmel, Cahfornia, in
grades K-5.'* Another HumRRO project in California made use of a modification of the
model 1n a field study of improved instructional systems in office education at the high
school level.' ®

Other civihan educators and wmdustrial tramners also have expresced interest in the
applicabihity of the model to their areas of concern. Further utihzation of the model 1n
the civilian sector thus seems likely.

-

z

THE DEVELOPMENTAL STRATEGY—-GENERAL REMARKS

The purpose of the Work Unit was to develop an integrated mstructional system,
effective for men of varying aptitudes, that would meet the constraints neessary i order
to produce a high hkellhood of mcorporation into a wide variety of courses—hoth

-

"hehbyn B Hungerland, CUiilization ol Quality -Assured Peer-Instructional System at Primary and
Eliementary Grade Level [ m preparation

Jackivn B Hunmgerland FEogere RO ALichaels, and Jobn B Tavior Development and Pidot Test of a

v Onwntsd Poer Dastruchona Maodein the Office Cluster of Business Occupations HumRRO © +h.
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IMPLICATIONS FOR FUTURE RESEARCH AND DEVELOPMENT

One result of the “mimmum mtervention™ strategy s that a numbser of N Lt )
controls and the ntensive observation that would have been useful m teasing ut 14,
effects of .subelements of the APSTRAT system were ruled out Consequentiy  the
experience with the model raises a number of intriguing questions that the projwct staff .
not in a position to answer at this time.

Unlike most mstructional systems using peer mstruction, the APSTRAT o |
places every student in the role of mstructor, as a nprmal and expected element i the
learning  sequence in each module. As mentioned ' earher. this expectancy to toadh
undoubtedly influences the learning process, and 1t may very well be that this imfluence s
profound. (Casual observation and discussions with tramees suggest that this s true,
especially in the case of men of measured low aptitude.) Expenimental studies that coukd
control for expectancy would be very valuable n testing this hy pothests and m reveahing
some of the underlying dynamics of the AVPSTRAT model

Another aspect of the model that would merit deeper study 1s the mstructiona dyad
itself. We know very little at present about what happensin the mterchange between pecr
instructors and their students: casual observation of the dyads has falled to clanfy the
question. Alphonse Chapanis's comments en communication modes In relation to proh.
lem solving captygwe the reaction of many «.servers oi the APSTRAT system”

—

-
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Chapter .
$

COURSE PLANNING

-~

2-1. Specifying performance objectives.
a. All educational planning must begin with the same questions.
(1) What duties and tasks compose the job” ’
(<) What tasks should be taught in the training course”
(3) What standard of performance should the student attain for
. each task?
. b. The results of such an examination are the building blocks
of the successful training course. The best procedure 1s i complete
systems analysis of the course as stated in CONARC Regulation 330-100-1.
In place of 4 systems analysis, a group of experienced supervisory per-
sonnel and proponent agency personnel may agree on a list of duties
and tashs that constitute the job and what,standards of pcrfomnunco"
should be reached. N

¢. The soldier's job may be made up 6f several duties. Within
each duty are tasks. For example, one duty in the job of an auto
mechani¢ 1s tuning the engine. Tuning an engine 1ncludes the tasks
ofi adjusting the carburetor and removing, cleaning, adjusting, or
replacing the spark plugs. .

d. The planner takes the duties and tasks to be taught and organi:zes
them into an outline. Each tash is listed under its appropriate duty.

The same tash may be listed many times. Care should be taken to

heep the descriptions of tasks at the same level of generality. If
“replace carburetor" is a tash, then 'turn wrench" is not a task but
an enabling sk1ll. This oytline is called a task lnventory. Figures 1
ind 2 show an example from the Army Field Wireman dourse.

c. It a systems analysis exists for a course, the taskh 1nventory
w1ll already be complete. In any case, the planner must take the task
inventory and list the enabling skills for each task. The enabling skills
form the step-by-step procedure for accomplishing the task. Many of these
procedures will be listed in FM's or TM's. An example from the Field
Wirenan course is given in Figure 3. In this manner, every action the
student will take is listed. Nothing will be overlooked in this way.

f. The planner takes each duty apd "lists the training conditions
and the standard of training required. Training conditions should be
like job conditions. The student should not have any aids he will not
have on the job, Attainment of these standards of training will be

the goal of the studert. Figure 4 gives an example from the Field Wire-
Pldn o course,

P

v

2--. Designing performance tests. kverything the student is taught must

be organized into performance tests. In most cases the step-by-step
enebling shills can be written into a chech list. The format will allow
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: . . ' bt estahirsned standards,
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: . S e nred althongh ot aay be
* . - L GO L AN :
oo tnit the tests are conducted
Fredo ey trammine should he given to
A o \\. : T ot testing and scoring s
PR : ¢ Tests o nven, they should be dry -run
R ) I -t oead the objectivity of the graders.
. '
T Lovsoale aroaped into blocksTor wodules of
T OO L th tueent goes through the same five-
. R0~ snecarized an figure 5.
o stidert watehes his peer instructor
: C b Tearn, The newcower gains Familiarity with
ot o pertored an oo job-like situation,
) 1 : PR Ihe peer instractor teaches the duties
. : ) Toees toernarly the observer, Since cverything the
. : : ) co Lothe purtormganced test, the peer instructor teaches
ki ) ‘ R U ~teaant and peer anstructor are com inced that the
d ' ' o bowd tue tashs, they report to g supervisor for the
> : ' Tt oane tosty ghe test should be grven in the presence of
' CoT s Tt s provides both the student and the peer 1nstruc-
T teeweinho about the student's performance. If the
o, contiaes to opractice with his peer instructor until
ot oretesty nere 1s no tra rule about the nmumbler of retests
N : s Twre hotore he tsdropped from the course as an academic
S, w0 b0ttt pornt spod be establithed by course administrators
Poetsodne peeranstructor dontinues to teach until the student
cael the pertfermance tests for that module or is dropped.
- b tiernance @IP) The student now becomes a job performer. ile
, nive e stadent wha observes hiw perforn the Job duties. The
1 Sttt randon Randow assigmient simmulates the Job situation
‘ Toovteo sen st work together. The job performer demonstrates
Lapeowi to the observing student.,
Feer instraction (P The job performer becomes the peer
o ter the studept who observed him previously, The peer
Toeet o continues witi the studenf until the student has passed all
. 47
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Chapter 4

v COURSE MANAGEMENT

- 1. Establishing quality control measures. Unlike other 1nstructional

——,

“ethods, qualyty-assured, peer instruction requires effective quality
vontrel to functigh successfully. Quality control measures are not
sceondary . It these measures i1ndicate any problems, course supervisors
¢ wi=l tabe"pusitive action to remedy the situation, There are three
sels of quality control necessary to assure that the system is producing
~oil-quitied graduates: the performance test level, the module supcrvi-
toaved, and the Tarse suporvision ievel,
so Jarlity controt at the performance test Icvel: The SUpErvisors
crowini ter The perfornance tests in the modules bear the primary
Poep st thaty pdrotne quality of the graduate. No student may be passed
Cher treadse tne Lostoadramistrator may think that the student knows the
Srliaas bl student 1 requited to demonstrate that he has learned
Peooswtero B b bertorang cach step of the tash correctly. If a student

T eeiiceh threwr e widl o not perform his job competently nor will he
RN £ T U,
CeestTe oot Lt Une madale supervision level:
: L seely it students who complete the SA phase, select at

Tarel o xocoony w2t five students,

TrodasTer D otnc pretacrendy tests of the module before
veermelas Thte ST adents o go on to job performance.

ce Tt e e s eers e an o all the tests may proceed

L S I L SR TR LI Steps onoany test must be
Tt T e s v ana Ly passed the student

iR s T e Tl e supeT I Sor to whom
CT T e et Lt e Tt Ly are retrained
o Lot . sl sy e dropped fron the
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Appendix K

'

——————
HAND FIELD WIRE SPLICE
LEARNER
INSTRUCTOR
EVALUATOR
DATE

Proficiency Check
Check Points 2

:
STAGGERING SPLICE [ poe |

I

1. Cut off the ends of both pairs of
wire to insure that both conductors of
each pair are equal length,

2. Cut one conductor of each pair o
inches (cne plier length) from the end.

REMOVING INSULATION

3. Measure 6 inches (one plier length)
on all four conductors and mark (with
large hole on TL13-A,,

4. Remove 6 inches insulation from
each conductor by section.

5. Pull last section of insulation
only to the end of each conductor,
leave on end,

TYING SQUARE KNQT

6. Join the end of the long conductor
of one pair and the end of the short
conductor of the other pair.

7. Tie square knot, to connect wires.
8. Splice no longer than one inch,
pull knot tight,

9. Remove last section of insulation
from both conductors,

SEIZING SPLICE

10. Separate the steel strands from-
the copper strands,

11, Cut steel strands at the end of the
insulation,

12, Cross the left hand copper strands
over the crest of the square knot,
wrap copper strands over bared portion
Wrdap two more turns on the insulation
on the right hand side, cut off excess
wire, ‘

3

56
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HAND FIELD WIRE SPLICE
Check Pornts

5. Start taping at center of splice,
using steady pull.

26. Tape about 1 1/2 inches beyond the
insulation at one end, work back over
knot, to 1 1/2 inches beyond the insula-
tion at other end, reverse and stop at
center.

27. With friction tape start 1/2 inch
beyond the electrical insulation tape
across splice to 1/2 inch beyond the
electrical insulation rape at thg
opposite end.

8. With friction tape start 1/2 inch

. beyond the electrical insulation tape

across splice to 1/2 inch beyond the
electrical insulation tape at the
opposite end.

Pass

Fal

Pass

Fail

Pass

Fail

”~
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2. MECHANIZED TRAINING:

Test Si1tuation: Yo

nan

HUSIRE The o gy

Test Cond.tion. ihe

Necessary tquipment:

Performance
Measure |;

Performdnce
Measure .:

Performance
Measure 3:

Performance
Measure 4:

Performance
Measure 5:

-

Performance
Measure ¢:

ot

Ao e

MRAMOH

STV TN

'
[ N A [

COCoserL s

aoader

the Ay

bl e

.

The soldier applies anu
locks bru.es hv puliing
back on steer: ng levers
and depressing tne braje

lock buttons
the hand gr:

The soldier
mission i1n n

on top o

p\_

put- tne

eutral iy

i

T Ly

Pomopes

s ol

placing the range selec
tion shift lever in ne.tra,

range, in th

e U\

YUopus,ti.oo,

Ihe soldier Visually
inspects the swityvhes t.
the lights and radios 1o
insure they are in tie

OFF position

The soldier turns tne

master switch handie o\ 1o

pulling on the handle umn;
turning 1®-40 the (o1t

ON pos:ition,

[he soldies
tnsures that

18 O\,

Visualh

the nuiste;
switch ON 1ndicator

lhe soldrer visuali
itnsures that the batter,
generator indicator neeoic
1s an the red or ve fjow

one,

K

W1

e

KRN

I

P







L 4

Pertormance  lhe soldier vasually checks

seasture 150 the engine 0il low nres-
sure warning light to
tnsur- that 1t 1s not on. :

Pass Fau Pass Fal Pass Fanl

R —

i

Pertormance  the soldier will, after

Hleasure Io: operating engine for 2-3

‘minutes, decrease engine
speed by turning the
hand throttle control
clockwise and pushing it
in,

- Lnd of Test 2 -
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HAN Pideer v} Tyt

Ta.. 3Y e Te.eThp. 1 ose
TP AT NPT B
Megs LT
iy

It apdyer

coentinue . o
“aert pressurse and mae,
fa.n fimb elevation and
A0 oy pPres.ure on the
Siitai pressure point
untyi the hileeding has
Tapped, of tor at least

5 tifiales,

iLe vxaminer dannounces,
“ine vleeding has no:
stepped. take further
SPPTOpriate action.”

ihe solarer protects the
wound by wrapping the
tails of the dressing
dround the edges and
ving the tails.

Ihe soldier treats the
patient for shock: (The
order in which steps a,
b and ¢ are performed
15 optionalj:

4. he elevates both legs
v to 8 1inches,

b, he lousens clothing
and removes pack, if
present,

«. he wraps the casualty
with available cover.

Pertormance Measure 7 is
optional in this test
situation, The soldier

who omits it does not fail.

Pasy L ¥a a
s ' +
- 4 - 4 -
!
i
i
b~ -9

- End of Test 2 -
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Appendix C

PREPARATION OF SWITCH BOARD SB-22/PT FOR OPERATION

’
-

Proficiency Check
Directions to Evaluator

Test Objective:
To test the the student's ability to prepare Switchboard SB-22/P]
- for operation.
Prior to Testlgg'
1. Test position will have the following:
One each Switchboard SB-22/pT,
One each Telephone Set TA-312/PT,
Six each Batteries BA-30,
A grounding device.
Three incoming local lines,
Two 1ncoming trunk lines.
One grease pencil.
Une lead pencil.
? 1. I'wo pre-cut lengths of Wire W1 11 i . e,
with ends stripped or a sutiable wire -ab * = v,
2. Chedk equipment at test pos 1'i»v
d. install Switchboara B

w0 &N o

=
.

N i
i

'

1 LI
check tor proper lnstilll{iuh.
bo Pertorm operat -oned o oecs -
Line srgnads dvap, vine pnadl o cear .
ootheoh peer snetra oot ey sor o T
tadgnt ail sab e mat b
Jur.ng E::- Lihy
e BTer e T et N
: i TS - - :
A [ X 1.
§ +
.
. ¢




d. A student successfully completing a test phase as indicated by
heavy line in pass/fuil block need not be reevaluated on that test phase
by the evaluator on a subsequent retest.

€. Do net aid the student during the test eacept to correct
administrative problems,

t. No credit will be allowed the student on any item on which
dssistunce 1s given,

After Testing:
1. Be sure all equipment 1s placed back 1n original condition.
<. Critique the student on his performance.

Directions to Student

daoh:

Ihis 1= a test of yvour ability to prepiare Switchboard SB-22/P1 for
operation,
Standards:

To successtully pass the pertoriarce test .o Lust pass alT of the
Chedh poants ot e proticienc onedk. Chae Tnates too oomplete
this test,

Frogedares

Q
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Group #1
Sta. ting Date
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Two Rosters: - Number of
(1) A Class | Group,
Ros.er in Starting
Alphabetical Date
Order, Course,
(2) A Roster Group
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project, followed by a detailed description of the APSTRAT model and t: '
considerations that led to its development. The model is discussed 1n tern; -
of the instructional principles incorporated and the practical constraints
accommodated. The data comparing the performance proficiency, academic attrit:
and recycles, and costs of the conventional and APSTRAT svstems 1ndicat *h
APSTRAT students achieve greater proficiency with a reduction in the 14te ot
academic attrition and a considerable savings in cost.
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