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The study examined Instructional System Development (ISD) methodolcgies ard
practices 'in the A 'my, Navy, Marine Carps, and Air Force during Aug' 1977-.

M Mar 1979. Findings are based on (1) anakysio‘of the primary guidange docu~"
ments used in the Armed Services for conducting ISD, (2) questionnaige survey
of 209 units, agencies and schools where training is developed in the Ser-
vices, and (3) detailed interview of training developers at 33} organization:
to determine how 57 courses, were designed. Major findings are that ISD is
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20. Abstraet (continued)

not being used cither to optimize total system effectiveness or to maxi-
mize training efficiency. : . .

The iterative and derivative, character of the methodology can insure that
“training will be relevant to job requirements if its procedures are faith-
fully carried out. In practice, however, many of the ¢omponents of “'SD -

are omitted and the close connection betweéen components to make the process
truly derivative is not maintained. Thus the potential of ISD to insure
that’ training meets job requirements is not being Tealized. The conception
of ISD that is most adequately represented in current applications of ISD

is as the use of specific elbments df modern ttaining technology, i.e., job
analysis, self-paced instruction. Considerable evidence ‘leads to the con-
clusion that although the generation of the products of ISD can be man-
dated, the ISD process itself .cannot. Training is bqth developed and -
evaluated within the training subsystem, whereas the consequenctgs of train- .
ing occur in operational units. "It is recommended that opérational com-
"mands 'be given a’ larger role in’ identifying job requigements, establishing
training requirements, and evaluating the performance of training graduates.
The report also contains findings and recommendations for 19 specifit steos
of the ISD process,
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PREFACE \ o

~ 'This report is an“analysis by the’Human Resources Research Organization of Instruc-
, tional System Development (ISD) methodology and of practices nbserved in its- application
in the Army, Navy, Marine Corps, and Air Force. The research was conducted under
Contract No. MDA 908-77-C-0335 for the Office of the Assistant Secretary oY Defense .
- for Manpower, Reserve Affairs and Logisticl The work was monitored at different times
by Colonel George P. Tilson, Ms. Jeannie 'Fites, and Major Ken Rousseau, all of OASD
(MRA&L). Their assistance is gratefully acknowledged

" The research was performed by HumRRO Western Division at Carmel California,
Dr. John.E. Taylor, Dlrect.or The Principal Investigator was Dr. Robert Vineberg;"
Research Associate was Mr. John N, Joyner who contributed to all phuea o‘g the study
and writing of the final r:port. ' ~

The authors wish to acknowledge the cooperation and assistance of the many

persons—officers, enhsted men, and civilians—who provided information about the use
of ISD in the military services. Their number precludes mention by namé. However,
special mention should be made of these persons who arranged for the distribution of
the ISD survey questionnaire: . Army - Dr. Joseph Kanner, Training and Doctrine Com-
mand; Navy - Dr. Worth Scanland, Office of the Chief of Naval Education and Training, -
Commander Joe Funaro, Naval Training Equipment Center, ahd Commander Paul -
Chatelier, Naval' Air Systems Command; Marine Corp: - Lt. Col. E.A. Grimm, Head- -
Quarters, Marine Corps; Air Force - MaJ George Hittle, Air Staff Opemtxons and :
" Readiness. . .
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SUMMARY AND R'E:COMMENDATIONS
" PROBLEWM | o ) .

13

The Armiy, Navy, Marme Corps, and Au' For(.e all prescnbe a similar sequence of
procedures for the development of training. These procedurés, called Instructional Sys-
tem Development (ISD), are characterlzed by:

(1) ngorous derivation of training requu'ements from job tequnrements
Trammg requirements are to be selected so as to maximize the combined
effectiveness of the training and an\-tralmng components of a total )
operational system. ) Co

(2) Selection of instructional strategles to maxlmlze the efflmency of trammg

(3) .emtlve trial and revision of instruction during development untll trammg
objectives are met.

ISD, a systems approach to training development has many potenti'al advantagec
but it is demanding to carry out. It requires sustained commitment to a repetitive
process of apalysis, design, verification, and revision. Experience in atteinpts to insti-
tusionalize such a process has tended to reveal problems.

This study, performed for the Office of the Assistant Secretary of Defense (MRA&L),
examined ISD methodologies and practices in the four Services to seek answers to the

-

" questions:. ¥

® Do current methddologies as represented jn the major guidance documents
used in the Services provige the meaans for attaining the ggals of ISD?

e Do current applications of ISD reflect these goals?
e How cah ISD methodologies and applications Qe. made more effective? .

APPROACH
The .absence of reliable‘criteria of sﬁstem pei'cformance pre'clude,s any attempt to
evaluate the effects of ISD on performance of the total operational military system. The
study. focuses instedd on the training subsystem, and withinethis subsystem it is restricted
primarily to an anilysis of methodology, proeess, and intermediate products as they bear
. on ISD. .
The analysis is Based upon information developed in three magor activities:

e Analysis oktife primary documents cutrently in use in the Army, Navy,
Marine Corps, and Air Foree for guidance in conductmg ISD. /

— Intersetvice Procedures for Instructaana'l Systems Development (1975),
\ published by the Army as TRADOC Pamphlet 350-30, and by the Navy .
. as NAVEDTRA 106A. Developed for the Army and later _approved by
the Interservice Committee on Instructional Systems Development. Con-
f,ams detailed procedures for conducting ISD. Known as the ITRO model.

f — Marine Corps Order P1516.23B(1978). A greatly reduced version of ,the
. ITRO model, incorporating documentatlon requirements specific to the
Marine Corps . .

1
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. ' +— Air Force Pamphlet 50-68, Handbook for Designers of Instructional
. Systems (1973-1974). Detailed procedures for implementing the con- .
~ o cepts of AF Manual 50-2, an overview of the ISP process. -
. * . - -e
o s © ® Questionnaire survey of 209 units, agencies,und schoals where instruction .

is devcluped in the four Services. '

_® Detailed intefview of training deyelopers at 33 of the organizations surveyed
\ 1o determine how 657 specimen courses were designed.

) A generglized ISD model composed of 19 training development steps was used to

~ provide a structure for analyzing and organizing-the information obtained, and summayrizing
findings about ISD practices. The steps and requirements of this generalized ISD model
were dérived in part from synthesizing the Seryice models, and in part through rational,
_analygjs of the intended functions of those models. , . B

‘ ENERAL FINDINGS AND RECOMMENDATIONS
Judgments about the adequacy of Instructional System Deveiopment, its representa-
\ tion in the Service models, and the way it is -currently. bejng applied depend on one’s
v conception of what ISD is and what it is expected to accomplish. ' ’ .
- The most genéral way to define ISD isas a means of designing thaining to optimize
total system effectiveness. * Criteria do not exist for measuring total system effectiveness;
ISD is not being used to achieve, nor can it be expected to result in, optimizing the
R effectiMness of the total system. : :
A more’circumseribed view of ISD is as a methodology for maximizing training
- efficiency within the trgining subsystem. Hou%ever', information about the effectiveness
and costs of different training strategies is far from complete, and a trial-and-error
approach to maximizing efficiency is not practical, given the- number of possible combi-
‘nations of methods. While ISD does provide a framework for comparing alternative
training strategies, it is not .currently being used, nor can it be regarded, as a methodology
for maximizing training efficiency. . T . :
) A more highly focused view is that ISD is a methodology for {nsuring that training
is relevant to the job. Its iterative and derivative character virtually assures that training
will be relevant-if-available procedures are faithfully carried out. In practice, however, ' *
many of its components are omitted, and the close’connéction between components that
is essential to make the process'truly derivative is not maintained. Most important, the
testing and révision necessary to insure job relevance generally do not occur. The potential
of ISD to insure that training meets job requirements'is not being.realized. - i
A final conception of ISD is that it is synonymous with the use of modern training
technology. . Any of the steps in the trhining development process are a part of modern
training technology, and so are any of those particular training and evalyation methods
currently .being ‘emphasized (e.g.mself-paced instruction, computer-managed instruction, .
. criterion-referenced testing). This definitior’of ISD is clearly the least demanding, since
( in essence it holds that undertaking any training development step or using any such
. training or evaluation method constitutes ISD. It is the definition that is most adequately
- -represented in current applications of ISD. ' :

-
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In summary, then, two effects of ISD are currently possible: insuring that training ”
meets job requirements and promoting the use of modern training technology. The former,
-which is clearly the more desirable, is not being achleved. The ISD modes does provide
the methodology for making training relevijnt, bus tee mere: existence of the model does
not compel trainers to follow it. Trainers are relatively free, within fairly broad limits,
to determine the extent to which they will conform to the ISD process and actually use
‘its products in designing training. Ferexample, front-end analysis may be undertaken,.
but its results can be and frequently are ignored. Training objectives often are devel-
oped with indifference to, or in ignorance of,‘actual task requiréments. Many tests and. .
instructional materials are developed without regard to trammg objectives. Information. .
about the performance of trainees, once collected, is often not used to revise trammg, .
and feedbac'k about graduates, if initiated, is often. not acted upon.

Because ISD is a process, it is difficult to observé directly. The occurrence of &
process is generally inferred from the presence or absence of its produots. In the case
of ISD, however, the mere existence(of its products—job task lists, training objectives,
achievement tests, and the like—does not by itself indicate that they have been used in
training development. Considerable evidence that many ISD products remain unused
legfls to the concluscn that, while the generation of these products can be r?tldated
the ISD process and\the appropriate use of the products during training development
cannot.
.Similarly, a routme alloca\tlon of responsibilities in ISD does not necessanly guar.
antee that these responsibilities will be recognized, accepted, and carried out. For example,
ISD methodology requires developers to specify the way in which proficiency will be
developed or mediat. ,for all job tasks—'lmm iately, through entry training; later
through advanced trai or job experience; or through direct support of job performance
by procedural aids or other means. Yet this requirement is frequently ignored. ISD is
generally conducted to develop, training for only one p:.'rticular setting, and the manner in
. which skill will be acquired for tasks that aré not selected for training in that settmg is
usually not specified. Even where skills were expllcltly identified for later acquis tion;
the present study found little evidence either that means were developed for sub uent
trainingor that operational units were informed of ‘their responsibilities for insuring that
these skills basacquired. (This observation is based on training development within the
training subsystem. The present study did not examine training developed or conducted’ _
in operational units. Possibly such an examindtion would indicate that training for job
skills in these unitsis being conducted in a more comprehenswe manner than was sug-

" 'gest.ed by the evidence in the present study.»

The current failure of ISD applications to' insure that trammg meets job requu'ement,s
then, is la.rgely due not to madequacles in the methodology, but to omissions and to
failure to use its products in & way that rakes the processptruly derivative. An implica-
tion of thesq findings is that, future efforts to implement ISD should concentrate on
finding ways to maintain the integrity of the model.

The findings of the study do not of themselves indicate how to assure rigorous
adherence to what is clearly a very demanding model, byt they do suggest that intro-
ducing changes solely within the training subsystem is not likely to have any great effect.
The data strongly suggest the need for checks and ‘balances to guard against omissions in
the ISD process and failures to use the ISD products. It would appear logical, therefore,
‘o provide for an expanded role by operational commands—the party directly affected
by shortcomings in training, and best able to assess the effects of training.

.
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Such an expmﬂed(role for operational commands is, in fact nmpl-xed by the model

“itself. The derivative and iterative aspects of ISD depend on feedback and exchange of
information between trainers and users. It is difffcult to see how ISD could be more »

- rigorously applied unless such an exchange takes placg. In principle, the training sub-
system seeks information about field requirements and performance as the foundation on
which training is constructed. In praqtnce, however, the study found that the training .
subsystem does not have this basic orientation’ often giving insufficient attention to the
effactive use of this information. It.is reasonable to suggest that.a balanced relationship—
one that fosters active participation by, and co:hgmlcatnon between, operqtlonal and o
training commands—is essential to the ISD process"

The following recommendations defipe the means by which operational commands
can assume a greater role. Under these regommendatlons, operational commands would.
participate to the greatest extent in those parts of ISD where job performance is repse-
sented and where job performance requirements are translated into training requirements.
Those parts of ISD concerned with the design of Tristructional strategies to meet train-
ing and job requirements would remain the province of the training commumty

It is 'commended: - .

(1) That job reqmrements (sklll§ and knowledge requirea fog succesful job
performance) be jbintly defined, and agreedlo, by training and opera-
tional commands. This recommendation is a prerequisite to Recommenda-
< _ tion 2; and to all subsequent training development activities. If successful .
dialogue, negotiation, and agreement are to follow, training requirements
must be based ona mutually agreed-upon defmntlon of job requirements.

(2) That' trammg requirements (skills and knowledge to be available at the

conclusion of training) be jointly defined, and agreed to, by training
" and operational commands. Such an agreement should identify the specific

tasks and standards to which proficiency will be developed, and should
delineate the respective responsibilities of the two parties. *This includes
providing a means for.bringing job' incumbents'to the desired level of -
proficiency whenever agreed-upon training requirements do not match job
requu'ements -

(8) " That operattonal commands be required to evaluate the performance of
- training graduates, and report their, findings to the training commands. *
Unless operational commands evaluate performance, feedback from users :
to trainers will not have a sound basis. Without reliable information about
the effects of training, specification of training requirements will not
serve its purpose. .

(4) To implement Recommendatlon 3, that task-specific criteria for evaluatm}

the performance of graduataes, including methods and‘standards to be

‘ employed, be jointly defined, and agreed to, by training and operational
commands. Evaluation criteria should be at the task level of specificity
to permit clear and useful diagnosis of training. More general evaluations
are of little use in isolating the causes of inadequate performance Eval-
uation criteria must be jointly agreed to if the results of evaluations afe
to be accepted as valid, and acted upon. / “

’ -
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. - Givihg the operational command[s a greatar role in both establishmfg trammg requu'e-
v meints and determining whether requirements have been met will not of itself guarantee
" that ISD procedures will'be rigorously applied to the development of training. It will,
however, increase thevinvolvement ‘of those who have the most fundamental interest in
seeing that training has been adequately designed and conducted. *
So long as training development and evaluation are regarded as a separate actxvrty
of the training commands, there is little reason to expect that ISD’ will be applied any
more effectively than under the present conditions. If training and dperational commahds
share these activities—each making its specialized contribution to complement the work
'of the other—the potential of the I8D process for improving training will be enl.anced.

) FINDINGS AND RECOMMENDATIONS FOR - . . .
SPECIFIC ISD STEPS, - | iy
- ' " " Need/Discrepancy Angtysis . |
. - .
~ « Fmdmgs ' . .

. 1. Methgdo oy - Present ISD models go not include procedures for identifying problems
in existing traxmng and. for identifying a need to undertake ISD. Guidance is needed ,

- on how to identify’discrepancies between existing training and the field requirements
for a jOb and how to revise training shbrt of undertaking the entire ISD process.

. 2, A hcatxo ISD is not generally initiated in response to specific diserepancies
betwee#mnmg and field requirements.

3. Application - iSD is usually initiated in response to a du'ected change (e g, ‘
provide iddividualized and self- paced instruction) or to a requirement to revise
existing trarmng in accdrdan\.e thh ISD methods.

Recommendaﬁons . . . e
e 1. Where existing training is being examined, ISDynfethodologies should emphasxze s
evaluating and. -improving the trgining,’ rather than simply assummg that -devglopment
of a new course-is appropriate. At present new courses are’ rarely evaluated any
more rigorously than the ones they replace.

2. To increase the emphasis on evaluatron and 1mprovement specmc -procedures should
be developed both to identify faults in exxstxng training and fo determine efﬁclent
boundaries for the ISD process. .

-

. IDENTIFICATION OF JOB REQUIREMENTS \_ i
» : . \ .

Findings SR . | ~

8"

1. Methodology - Current-guidance for identifying job, requirements permits con-
siderable latitude in the approach taken and the 1evel of description used, with
’& ’ resulting variation in the reliability and utility of the information developed.

7 ' i
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Application - Job analysis is usually confounded with the selection of iasks for
training. mphasls 18 no z.ven to independently specifying requirements as they
exist in the job.

Agghcanon Job task lists from occupatlonal surveys (e.g., CODAP, NOTAP) are
someiimes available. The information provided by such lists, however, is often in

part about classes of activities rather than about tasks, and to that extent not
serve as an adequate base for deriving fraining. Often, comple.,e task hsts are not
developed ’ .

y . »

Recommendation ; ' .

1.

1.

Training deve{opers should be reqmred to prov1de and mamtam a descn'btmn of job
task requirements distinct from a listing of tasks selécted for training. This Wouild

make explicit the extent to which trainthg requlrements differ from job requirements,

.Selection of Tasks for T raining -

. . . . \

Methodologx - There' are no measures of system effectiveness that can be used to
validate criteria for 'selecting tasks for training, and rules for applying such criteria.
As a result, the chgicé of criteria to be used in selecting tasks to be trained is left
to personal judgment. N ..

" Application - Selectui]tasks for trammg is generally not preceded by a separate

and distinct delmegt of the tasks required by the job.

3. Apphcatloﬂ Task selection for training is usually Rot done systematically. Its
' ratlonale is rarely explicit.

4, gghcatldn Task priorities (that would provnde the basis for getting the maximum
. training benefits from the available funding) are not specified.

Recommendations .

1. Training developers should be required to make explicit the basis on which they
select tasks for training, and to specify priorities among both the tasks selected and
the tasks rejected for training for a pamcular job. -

2. In the absence of information about the effects of t.ask selection criteria on system -
‘perfarmance, guidance should be develped on the types of task pnonty mformatlon
likely to Be'relevant for different classes of jobs.

Analysis of Tasks
. -,
+ Findings v (
1. Metho_gology Procedures for analyzing tasks are adequate.
2. Applicstion - Job task -conditions and standards, as dlstmct from training condmons

and standards, are seldom identified. Course controf°documents do not requn‘e that
job characteristics be specified.



Rocommcndati;n ) ‘ . .
_ /1. Benefits of gttemp'ting to modify f:un:'ent praft«ices do not appear gfeat relative to
™ costs. No change in present practice is recommended.
- | o ' Construction of Job Performance Measutes 1

S
R}

Findings : o . ' .
1. Methodology - Procedures for developing JPMs are adequate in the ITRO model,
e unclear in the Marine Gorps model, and not includ=d in the AFP 50-53 model.

" 2. Application - JPMs have been developed in jobs where the consequences of inude-
. quate performance are especially serious, such as in flight training or use of special*
weapons. ‘

3. Application - In only one instance were JPMs developed as part of ISD to validate
within-course tests. ) . - ‘.
Recomimendation .
1.° While theoretically worthwhilé, JPMs are costly to develop. It is unrealistic to
recommernid their development except in special instances. No change in present
2 S

practice is recommaepded. .
- : - 0 B
Selection bf Sefting
Findings ’ | -
e 1. Methodology - A systematic procedureé for determining the optimal setting for

traming does not exist. The development of such a procedure waits upon a means
for measuring system_pefformance, which in turn will permit the validation of site
s<lection critgr)a- and decision rules. . )

2. AEEL lication - In general, training developers do not have the authority to designiite
_and develp training in different settings. ‘
’ .9 .
Recommendatio\n

- 1. The choice ¢. training setting hgs effects on the operational system beyond the
training subsystem. It is apprapriate that the setting selection be made at a higher
tevel than training developer. In the absence of a means for assessing total system
effectiveness, no change in present practice is recommended. ; "

L4 . N \ [ -

Development-c;f Training
‘Objectives and Objectives Hierarchies o

. o
1.  Methodology - The ITRO model provides the most comprehensive, explicit, and
straightforward procedures for translating job requirements into training.objectives.

.
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Dehcrendres in the Marine Corps model could encourage writing objectives to match
what is being taught, rather than to meet job requirements. °

Aggllcan?n - The specification of training objectives is vxrtually umversal but the
procedures used to identify objectives are highly variable and frequently unclear

There is e&ndence that obJectlves are often prepared after-the fact and are denved
from trammg content rather than used to generate it. T, -

Application - Terminal objectives are seldom subjected to an exphcnt hierarchical
analysis to derive intermediate objectives. A determination of the skills and knowl-
edge that would enable the trainee to meet@hé terminal objectives would emerge
from such an analysis; these often are not identified.

Application - Even where records are maintained, formats for displaying the relation
between tasks and' training objectives make it hard to determine what objectives.
have been derived from a given task. That is, tasks that represent objectives are
displayed, rather than objettives that have been derived from each task. Thus the -
justification for training for specific objectives is often not clear.

| A J

Recommendatlon ' . . .

o1,

?

The derivation of training objectives from job tasks should: be made exphmt ina’
- format that gross-references objectives by task.

L)
P

v e N ?

Developﬁ?dﬁt of Achievement Tests

R
——

\

Fmdmgs ' ‘ S

1.

Methodology All of the models require that achlevement tesMe developed from
t.aining objectives, rather than from the content of lessons, and all provide some
information about test construction. All models lack procedures for-maintaining’
congruence between the tRhavibrs implied in an objective and the actual require-
ments imposed by test items (e.g., use performante tests to measure skilled behavior:
require that concepts be applied when an objectlve implies their use rather than
their recall or recognition)., ., f]

Application - Many achievement tests are derived, not directly from training objec-
tives, bui from training content. Knowledge tests are particularly likely to be °
derived from content. In these cases, no independent cntenon exlsts to deter-
mine whether training objectives have been met. . :

Application - In general, littie or no consnderatlon is given to matchmg the type and
level of test items to the behavioral requirements of objectives (see Finding 1).

3 o : LY

Recommendations

1.

ISD models should explain and emphasize the purpose and need for deriving
achievement tests from training objectives rather than from training content.

ISD models should be e"xpande'd to provide procedures for identifying and main-
taining congruence between the behavioral requirements of objectives and test items.

E
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| |  Identification of Entry Behavior

Findings | , . .

13 Methodglogy. - The major ISD models provide procedures for adjusting training
objectiyes to match trainee capabilities. ’

2. Application - Estimates of capabilities of trainee populations are not verified by
. testing before the training is implemented.
Recommendation | N ‘ B
: 1 . . . . P
1. The advantages of cerrecting inaccurate estimates of trainee capabilities do not
appear to justify the costs of the measurement that would be required. Over-
estimates are likely to be identified during the validation of instruction, and upder-
” estimates usually become evident during the conduct of instruction. No change in
present practice is recommended unless large investments in instructional materials
are involved (e.g., Training Extension Coyrse (TEC) deveiopment).

° “

Classification of Objectives and o
Salection of Instructional Activities

1. Methodology - Procedures for classifying training objectives, and for selecting instruc-
tional activities accordingly, are not highly developed. Different modeis use different
taxonomies for classifying objectives, and guidance for both cldssifying objectives
and selecting.instructional activities is provided largely by-example rather than by

means of explicit decision rules. : -

2. . Appliéatioh - Training objectives generally are not classifiea, and instructional activ- ’
" ities gene'rally are not specified. A . I

N ) k
Recommendation ) ' . .

1. Explicit decision rules for classifying objectives and selecting instructional acti‘vities
~ should be developed. In the absence of such rules, no change in present practice ,
is recommended. ) .
y /
31 ) : - .
~ Selection of Instructional Methods .
Fingtfngs\‘, ‘ , '
o \ A - .

1." Methodology - All models describe-and discuss alternative instructional meghods.
They specify prerequisite conditions (e.g., setting, group size) for the use of particu-
lar methods but provide little information about the relative effectiveness of different
methods, either for particular types of content or for trainee populations. Though

" perhaps sufficient to allow the training developer to reject inappropriate methods,

the informatjon base and the models themselves are not sufficient to provide for
selecting optimal methods. ‘ ) o

s xitd



2. Agglxcatxon Training methods are not systernatically selected either on the basis -

of instructional activities (which are alsp not specified) or on the basis of trainee
charuacteristics. e

3.  Application - Changes in training methods are almost always in response to com-
~mand policy. - :

Recommendation /

1. Present trammg technology is not advfnced enough to support proceduralize8-
derivation of training methods from previously specified mstructronal activities
and ‘trainee characteristics. Information about optimat trammg methods for dif-
ferent training sifuations, and procedures to enable davelopers to identify the most -
promising thethods, should be developed. In the absence of such procedures, no
change in present practice is recommended. s

‘ « ., Selection of Media AN
Findings - . ,
1. Methodology - Procedures for selecting training medialépbear adequate to match

" the presentation (stimulus and response) requirements of instructional activities to
appropriate media, if. instructional activities have been specified in sufflcrent detaxl

-

2.  Application - Training media are not systematically selected on the basis of requn-e-
ments of mstructlonal activities (which are also not specrfled)

3. Apphcatlon Developers generally do not have freedom to select among alternative
e media. Choices and changes in media are usually directed by command policy.

Recommendation

J. Selection of appropriate media is COntingent on how well instructional activities
have been specified. No change in the current models for matching media to
actmtles is appropriate until activities are thore widely specified, and these models
can be tested. . . roy o

o ‘ ! » ¢

L]
Grouping and Sequencing of Instruction
Findings - | _ ‘
. 1. Methodology - Universal principles for grouping and sequencing instructional objec-
‘ tives do not exist, other than that dependent objectives be placed later than those
on which they depend. Altemate theories and conflicting strategies abound, with .
no knowledge base. for resolvmg them. Because systematically related prmcrples

for promoting learning are lacking, sequencing instruction must be left to the
individual Judgment of*fhe training developers ' .

2. Application - Practxc,:g grouping and sequencing instruction generally give no con-
sideration to learning Yequirements other than the orrier imposed by cbvious depend-
encies. Attention is given to constraints of non-learning fact.ors such as equipment
avmlabxlrty and schedulmg : :

xlv L : ’
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Recommendation ) ' -

.

1, Organized and systematically related princjples of learning on which to base grouping:
and sequencing decisions are not available. The development of such information
- falls within the psychology of learning and is beyond the scope of recommendations
in this report. In the absence of such information, no change in present practices
* . is recommended. , S

St
¥ td

. Dovolopmbnt of Plan for
Authoring and Managing Instru;:tion

Findings '~ . . .
1. Methodology - A_il models require:the preparation of a plan for authoring and-
_ managing instruction. _ ‘ .
2.  Application - Plans that record course content are often prepafed.
BER: X AEE. lication - Plans typically do not specify instructional events and‘are rgrely used

.- to develop instructignal materials.,

Recommendation

~ 1. Explicit decision rules for selecting instructional activities do net presently exist
N (see Classification of Objectives and Selectionof-Instructional ‘Activities above).
_ : . Until such rules are available and generally acknowledged as valid, a requirement to
. ' " specify instructional activities in an authoring and managing plan is likely to be
vieWed as a pointless exercise. No change in present practice is recommended.

Review and—Sélectioﬁ of Exisfing Materials : g
Findings o | | ©
1. Methodology - The ITRO and Marine Corps models state that decisions to use
+  ¥isting materials (rather than author new instruction) are to be based on the
appropriateness of these materials to the previously specified characteristics of
objectives, methods, and media. The AFP 50-58 mode' does not provide guidance .
for reviewing and selecting existing material. . ' o CoL '
2. Application - Characteristics to be identified in judging the appropriateness of
' existing training materials are not specified.

o 3. Application - Review and use of existing training materials is minimal, except for’
" those in a course’ that is being revised. ' ‘
* ) R ~
" Recommendation : ' : .

1. The specification of necessary properties of materials for particular training situa-
tions, and the description and cataloging of existing materials to permit the inter-
change of matching components across courses, represent a degree of perfection

W
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+ . . * ) ’ .
that is not presently attainable. An attempt to reduce the review.and selection of
existing materials to a systgmatic procedure is to act as if the methods of a well-
developed technology were available in an area in which judgment is in fact the
dominant factor. No changg in present pract.we is recommended '

\
\

.

Authg‘mg of Instruction

- Findings T 0 ® , .
- 1.. Methodology"- All models specxfy that instructional materials undergo tryout during

the authoring process. The ITRO and Marine Corps models emphgsize that instruc-
tion should be lean to insure the economies of minimal instruction.

Application - There is little awareness of the concept of lean mstructxon and
few attempts to develop xt a - p

3., Application - Instruction is rarely given tryout and revision durmg authormg

R‘oco‘mmcnd‘ation .

1.  Training managers should receive guxdance on the purpose and importance of
developing lean instruction. Guidance should indicate the role of tryout and
‘revision of instruction as a. necessary elemeht of thxs strategy.

) Validation of Instructlon /7 ' R ‘ .

Fmdlngs , : - I , -

1. Methodologx -~All models specify satisfactory praocedures for valxdatmg instruction.
The adequacy of training ‘materials for attaining objectxves xs verified through the

- administration of achievement tests. Z

2. Application - Validation cntena—that is, evidence that instruction is satxsfacbory—
————————

" are rarely specxfied ‘ - :

3. .Application - Instructxon is rarely validated before it is xmplemented When vali-
dation does occur, it is training materials (ag., textbooks, .tape/slide programs)
that are evaluated; instructor lessons and lesson plans are almost never evaluated.

Recommendation )

1. . Of the three major types of ISD evaluation (validation, internal evaluation, external

nvi

evaluation), validation has the greatest potential for effecting improvements in -
instruction. Once instructional materials have been produced and instruction has

~ been implemented, changes are less likely to be introduced, and new materials are

more difficult to generate. Validation trials to meet speclfled criteria should be
required before new instruction is approved. - .

£



. - Internal Evaluation '
_ ' Fmdmp’ ".
v ' 1. M'ethodoiog' - Al modéls specify adedha_te procédures for the internal evaluation . "
" ~ of training. Quality control of the training product is to be mairtained through .
- the administration of objective-referenced achievement tests. .
L 2. "Application - Evaluation and Xevision of instruction based on néeds feveéled in .
* .« student performance (product evaluation) are generally not done. .
€ 3 - Ag?lication - Training design decisions are rarely documented (pi'oaass evaluation),
o to facilitate redesign when instruction is found to be inadequate. ~

. Rocomrpondaiiow

1. Trainers should be required to determine and record trainee performance for each ‘

o : ebjective. Although absolute standards 'toj‘,idéntify when training revision is needgu N
. - are.difficult to establish, the recording of specific trainee performance would pro- S
N vide a'desirable prerequisite to any revision. Moreover, it would suggest relative -
standards for the need to revise training. : SN '

-

*  External Evaluation _
. ' -t /~
Findings . . _ .
LT 1. . Methodology - the ITRO model prescribes the most reliable and most costly way. -
‘ ‘0 measure the adequacy of the instructional design process: administering Jqb .
Performance.Measures to graduates in the field. It also provides the most guidance -t
. for isolating causes of performance discrepancies after the external evaluation of
training. .If summary evaluations are to be used, the ITRO and AFP 50-58 models
specify that information be obtgined at the task level of specificity, while the
Marine Corps model does not. , : o
2., Methodology - None of the models 'specify criteria that should be used to determine
whether training is to be revised as a result of external evaluation,.nor how to
arrive at such criteria. Norle tell how good job ‘perfox:mmcb must be te indicate
that training is acceptable, ' ' , '

3. Application - The effectiveness of training is virtually never ev;luated by the t;dmin-‘
Astration of " .

s

{ Job Performance Measures to job incumbents..

4, Agglicatiori - Supervisor summary evaluations of job incumbent performance are
occasionally obtained but usually are not provided at a.task or training objective

) level of specificity. Even when performance and job‘ requirements information is -
obtained, it is rarely used to redesign training. T . '
~— .
: x\” B
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. Rocommendatlom

The hxgh cost of admmutenng performance tests to job incumbents and the diffi-
culty of maintaining the necessary degree of objectivity and standardization’ pre-

, clude their widespread use to evaluate training No change in present practice is.
recommended .

Tmmng can be evaluhted by gathering mformatxon (xather than direct measurement)
about job performance and job requirements, at a task and training objective level
of specificity, far more thoroughly than is presently done. The failure to obtain -

' dnd use such information is a major shortcoming in current applications of ISD.
While decision rules for using such information cannot at present be based on

measures of total system effectiveness, other means for arriving at such criteria

" are available, It is recommended that operational commands define both the

specificity of the task descnptxon and the level of performance they would be

- willing to use to evaluate the acceptability of job incumbents. These are the

criteria that supervisors should use to p‘dge (rate) field performance and establish

. the need for training revision.

xvill
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) | | Chopte'rbl :
INTRODUCTION - .
SYSTEMS ANALYSIS AND TRAINING DEVELOPMENT | |

Beginning in the late 1950s, systematic procedures began to be applied to the design .

- of training programs in the military services.” Early methodologies, influenced in general

by operations analysis concepts of World War II and specifically by the recognition of a )
need for requirements analysis, emphasized empirical determination of the requirements
of jobs and clear specification of the objectives ¢! training. a S
- During the 1960s and early 1970s, instructional design procedures-became more codi-
fied. Models prescribing specific sequences of training development emerged. To the
“front-end” analysis of earlier procedures, these later models added steps for the design

" and development of instructional content, as well as its implementation and control.’

Today the Army, Navy, Marine Corps, and Air Force all prescribe a similar sequence
of procedures for the development of training. For example, all of the Services reghire -
that the design of training begin with an ariglysis of job. recuirements. All prescribe that
these requirements be stated in terms of capabilities to perform specific tasks, that training .
objectives be derived from these tasks, that instructional content be selected solely to ¢
meet the objectives, and that instructional events:-be detetmined by characteristics of the . .
content, capabilities of trainees, and level of mastery to be attained. None of, the meth- TS
odologies permit a rearrangement of the process so as to, for example, allow objectives- 5
to be determined by already existing instructional materials. . ..
. These procedures, though differing somewhat in orgénizaﬁon and detajl both across

-

, and within Services, are all models of essentially the same-process and are currently .

referred to as Instructional System Development (ISD).? The process is charactefized by .
a number of features common to systems analysdis in general. ,
® A system is comprised of subsystems and their interfaces. In ISD, training
is recognized as a subsystem of a larger operational system and interfaces
with other subsystems (e.g., weapon system and:job requirements, per- - .
. sopnel classification and assignment policies). Training design detisions during
ﬂ[e‘ ISD process are made with a view toward optimizing the operation of
both the total operational system and the training subsystem.

/
- / * N . N

! Earlier versions of these procedures included: Design of Instructional Systems ¢DIS), Systéins .
Approech to Training (SAT), Systems Engineering of Training (SET), and Training Situation Analysis
(TSA). For a historical review of these methodologies and the development of the systems approdch
to training, see Montemerip, Melvin D. and Tennyson, Michael E,, Instructional Systems Developrhem:
Conceptual Analysis & Comprehensive Bibliography, Technical Report NAVTRAEQUIPCEN 1H-257,
Human Factors Laboratory, Naval Training Equipment Center, February 19786.

. 3The I1SD models in use in the Armed Services are described in a variety of documents and -,
manuals. Primary documents currently include Air Force Manual 60-2, Instructional System Development
(1970); Air Forcg Pamphlet 5‘0-58, Handbdok for Designers of Imfrucli‘ona{ Systems (1973, 1974); .
Marine Corps Order P1510.23B (1978); Interseryice Procedurés for Imlruclio'nql Systems Development
(1975) (published by the Army as TRADOC Pamphiet 350-30 and by the Navy“as NAVEDTRA 1"06A).

]
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® Subsystem objectives and. configurations are based on an analysis of system -
. requirements and subsystem relationships. The ISD process begins with a
detailed analysis of job requirements and a determinatjon of which reéquire-
thents cre to be met through training. Decisions abaut the functions of.
the ‘training are to be made op the basis of costs and effects to the opera-
tional system, costs to the training subsystem, and constraints of time, °
‘resources, and feasibility. - - .

® Systems analysis involves the empirical and iterative ebaluation of alterna-

" tives. The impact of alternative training configurations on the operatjonal
system often cannot be clearly anticipated. Also, principles for analyzirg
training requirements and decision rules for selecting and organizing instruc-
tional content to meet learning goals are not well developed. Training devel-
opment requires a series of approximations involving test and modification. -,

® Fuvaluation ctiteria are specified. Within the training ‘subsystem, instructional
development is evaluated in terms of specific criteria that have previously
been specified (i.e., behavioral objectives stated in terms of tasks, standards,”
and‘!oncjitqions) and the extent to which costs have been minimized in

- meeting these criteria (e.g., lean instruction). Evaluation of the adequacy of
the ISD process itself (in contrast to the training it has g ted) must be -
accomplished in terms of criteria external-to the training subsystem. This
Poses a special problem in that criterion ‘measures of the e’fectiveness of
the operational systgm are generally not available. -

While 1SD interfaces with other components of the operational system,-its focus is
clearly upon the training subsystein. For example, although theoretically it would be
possible, the process does not begin with complete freedom in conceptualizing the role
of the human being in the operational system, that is, allocating functions to be per- .
formed by man and functions to be performed by hardware.! Rather, ISD begins with

_ either the identification of a need to develop training for a new job or the recognition
- of a problem in existing training for an old job. In‘either case, job requirements are

largely fixed by the time ISD and the training developer enter the picture. As we shall
later see, the first ISD decision that has an impact on the operational system is one in
which tasks are selected for training; that is, of all the tasks.tYat must be performer: by
a human being, those for which traininig will be provided are specified. ‘

The emergence and codification of the ISD process have overlapped with the
appearance of-a variety of techniques that are currently popular in contemporary truin-
ing technology (e.g., criterion-referenced testing, individualization and self-pacing of -
instruction, audiovisual' media, computer-assisted instruction, computer-managed instruc-

tion). As a consequence, there is sometimes a*tendency far such rechniques to be

considered virtually syifonyrmhous with ISD. Such confusion works to the detriment of
ISD. ISD, however, has its roots in systems analysis, and as such is primarjly a process
through which training alternatives are selected. It should not be identified solely with
the application of specific training strategies or products. @ .

L'I‘he Interservice Procedures for ISD (Executive Summary) explicitly states that ISD follows a
specification of requirements of the weapon, force structure, strategy, and personnel subsystems, AF
Manual 50-2 states that ISD * . . . identifies the nature and scope of the human role in the system . .."”
but no further attention is given to the concept. AF Pamphlet 50:68, which provides detajled procedures
for implementing the concepts of AF Manual 50-2, omits this-phase,

=¥



_SUMMARY MODEL OF 1SD '

. A brief description of the components or steps of a generalized ISD model follows.
It is based on an analysis of the major models now in use in the Services.! A later
description discusses alternative placement of some of the steps. . _ ,
' Components of the modc] are mecessarily depicted in a linear'sequence. In practice,
some of the steps may be conducted concurrently while others must be done sequentially.
In keeping with a systems approach, all medels emphasize the interrelationships of the
steps. Adjustments are to be made during successive iterations of the process.

-~

Nee i/Discrepancy Analysis ' .

The first step in ISD consists of actions that either reveal or confirm a need to develdp
or revise t.ram(lipg If a'need to revise training is identified, the point of entry into ISD
- and the boundaries of the redesign process are indicated. A

Identification of Job Requirements

" Job requiremenis are identifi'ed in what is clearly the keystone of the ISD process.
This step consists of (a) developing & list of tasks encountered in the job, (b) verifying the
" list with a representative sample of job incumbents, and (c) gathering task priority informa-
tion(eg., ffequency and difficulty of task performance).

" Selection of Tasks for Training |

- ‘ . ) . o
Tasks for which training will be given are selected from those identified earlier during

job analysis. Decisions are based on task priority information, training resources, and costs.

A

’ Analysis of Tasks

Conditions of performance, behayioral elements, and standards of performance

- within the job enyironment are described for tasks that have been selected for training.
Task analysis provides informi*:oh"heeded later for developing both Job Performance

. Measures and training objectives. '

Construction} of Job Performance Méasures

Job-referenced tests of performance are constructed tb serve as criteria for assessing
the capabilities of trainees to meet job requirements.

~

! Several steps included in the Service models that‘ do not directly affect thé desi, process
(Implement Instructional Plan, Conduct Instruction, Revise System) have been omitted from this
generalized ISD model and from later discussion of the individual models. :
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Soldi:fion of Sotting

The locus of mstructton for tasks selected for tl'mmng is uttntmed Decxslons are
based on such factors as cost, characteristics of instructional'content, stadent loads
and special constraints (e.g., range requirements). Decmons about on-}? -job training
options must consider thelr impact on the force structure K )

@

Pl

Development of Training o .
Objoctwos and Objectives Hlerarchles ‘

Most of the pmcedmg\steps have dealt, with Job‘i'equu'ements and Job-related decisions.
This step represents a shift in focus and constitutes the first analytic step in the develop-
ment of instruction. ObJectlves aré statements of performance requirements, conditions,
and standards. Termmal objectives speclfy the overall behavior/outcesne of task perform
ance. Intermediate pbjectives specify the behavioral elements and the basic skills and
knowledge that mediate terminal obJectlves Intermediate objectives are identified by
constructing obje._tives hnerarchnes, that is, ng ultilevel displays of a successive breakdown
of termmal objectives into thexr supportmg eha\nor and medlatmg skill and knowledge.

Dwolopment of Adﬁevement. Tests

\
t

Achievement tests are referenced to instructional objectives. Their Torm depends on
the nature of an objective; thus, paper-and-pencil tests are used to assess knowledge, per- ‘
ﬁ6’rmance tests are used to.assess behavior, and so on.” Where obJectnves are similar to

. Jjob requu;;ements achievement tests may be similar or identical to the job performance *
measures-developed earlier. .

" " Identification of Entry Behavior

Instructional objectives developed esrlier were based on estimates of student capa- *
bilities at the time of entry intostraifing. These estimates are now verified tb determine
whether trainees possess these previously presumed capa%ﬂities. Objectives are modified
to make them consistent with the capabilities of entering trainees. Entry behavior may
alko be assessed later, when actual instruction has begun, to determine whether capa-
bilities of the entry population have changed over time, and .to provide diagnostic infor-
-mation for plac?ment purposes when instruction is individually prescribgd.

£

Classification of Objectives and
Selection of Instructional Activities

Objectives are classified as to type of knowledge and skill. Instructional events
and conditions are selected in accordance with the characteristics of the capability to be
acquired (e.g., intellectual skill, information, motor sklll) and the le@l—a/fc‘lleaming
requu‘ed (e.g., fannhanzatlon application). v N

-



o

4

Selection of Instructional Methods

Instructional methods are the means by which trainees are brought into cﬂntac't with
. ingtrtiction. They are defined in terms of the size and location of the instructional group,
degree of individualization, and type of instructional pacing, tutoring,.and management.
Methods are selected so as to maximize ‘the, effectiveness and.efficiency of instruction, .
and selection depends upon the particular characteristics of the skills and knowledge to
be acquired, the nature of the trainee population, the setting, and administsative require-
ments and constraints. : ‘ ©

' - Selection of Media
. _
. Media are selected depending on the requirements of instructianal activities arnd
v methods previously specified. Media selected must possess stimulus characteristics and
response opportunities to support the instructional activities (e.g., texts to communicate
verbal information, operational equipment or simulators to provide practice in tracking). ..
Media mus¢ also be appropriate to the instructional methods (e.g., lecture or film for
group.instruction, sound/slide_for self-paced instruction). From media that meet these
requirements, final selection is made on the basis of such factors as cost,“availability, -
production capabilities, size of trainee population, and training setting. :

rd

' Grouping and &qu@hcing of Instruction .

) Topics are usually grouped on the basis of commonality of subject matter and
anticipated transfer of leaming. Dependent relationships among training objectives
primarily determine the sequence of instruction. Independent and coordinate objectives
are sequenced in accordance with such principles as simple to complex, familiar to
unfamiliar and job order. '

%

A4

Development ‘of Plan for
Authoring and Managing Instruction

. ) y

. A-written plan(s) is prepared to transmit the decisions and specifications determined

in previous ISD steps to those who will author, conduct, and manage the instructional
program. The plan includes (a) guidelines and supporting information for the preparation
of lesson content (e.g., how stimulus material is to be presented and performance
elicited, types and schedule of testing, trainee literacy characteristics), (b) description of
student management procedures and instructor roles, and (c) administrative information
(e.g., class size, equipment use, and facility schedules). o

Review and Selection of Existing Materials

Before new instructional materials’are produced, existing materials are examined to
determine whether they can be used or adapted for use. In order to be adopted, existing
materials must conform to prior specifications for instructional activities, methods, and
media. :
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Authoring of Instruction . . o v

New instruction, intentionally lean in nature, is developed in accordapce with prior
specifications. - As first drafts are prepared, small portionc are tried out on persons repre-
sentative of the entry populatio&and are modified and augmented .as needed.

] \

o “Validation of lnstructlon ‘
In vahdauon newly developed mst.ructaon is evaluated pnor to unplementatlon,
under conditions that closely approximate its intended use. Lessons or an entife course
is administered to amall groups of trainees; ob]echve-referenced achievement t.sts are
given to determine the effecnveness of instructlon; and‘training xs modified as necessary
to meet standards ‘

A1

Internal Evaluation

Internal evaluation consists of contmuink assessment of the effectiveness of instruc-

" tion when it has been implemented. The priricipal measure of effectiveness is the
. trainees’ performance on objective-referenced achiévement tests (product evaluation). To

aid in. ldentxfymg any deficiencies that may be ‘gevealed internal evaluation includes
analysis of how the ISD process was actually carried out (process evaluation).

Y

Extdmal Evaluatlon ,

job. Whereas internal evaluation determines whether trainees. are attaining course objec-
tives, external evaluation uses an external standard, job perfonnance to evaluate pro-
ficiency and the adequacy of the\instructional process. Information is usually obtained '
by administering questionnaires to graduates and their supemsors, occaslonally it is
obtxuned through testing or observation of performance :

-

?

ORI(N AND PURPOSE OF THE STUDY

ISD models and their forerunners have been in use for appmximobely ten years' —
a ong enough period so that a study of how adequate they are, and how they are being
used, can be uncertaken. In late 1977, the Office of Assistant Secretary of Defense _

- (MRA&L) requested HumRRO to undertake such a study. The objectives were to
"gather information about the effectiveness of the various ISD methodologies and to

determnne how they: were being applied in each of the Services. What problems had
arisen in their mpphcation" How 1naight the procedures be made more effective?

lMontemerlo and Tennywn. loc cit., indicate: “The Navy first entered this field with the ~evel-
opment of the Training Situation Analysis (TSA) methudology (Bertin, 1863; VanAlbert, et al, 1964;
Chenzoff & Folley, 1866). The Army began with Project Minerva, an Army Security Agency study
which resulted in the Design of Instructional Systems (DIS) manyal in 1966 . . . Two other influen.
tial manuals of thip period were Butler’s (1967) Instructional Systems Dcvelopment (18D) manual,
which was written under Job Corps auspices, and Rundquist’s course design manual (1966 1967, 1970)
whlch was developed at the Navy Personnel Regearch and Development Center.”
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- While a systems am to training has many potential advantages, it is difficult,
time consuming, and co. carry out. It will be worth the cost and effort only to
the extent that it is being implemented so as to realize its potential. For example, con.
siderable data and information from a vasiety of sources both within and without the

. training subsystem must be developed and analyzed, Interdependencies in the deveop-

ment process make coordination necessary among training developers concerned with
different pbases. In each phase there must be accomodation to information and products
developed in prior phases. Thé requirement for continuous verification and revision,
while a major strength of the systems approach, is particularly demanding. - To achieve
the system’s goals, instructional systems developers must be able to maintain sustained

commitment to. a repetitive and often difficult process.” . Y
At least one earlier study revealed mafy problems when there was an attempt to

 institutionalize a systems-approach to training development. Ricketson, et al., interviewed

S

personnel, who were attempting to implement USCONARC Regulation 350-100-1, Systems
Engineering of Training - Course Design, at the U.S. Army Aviation School.! Even’
though the procedures in the CONARC Regulation were &l.lm denmi§nding than those
called-for in current ISD models, sigrmificant problems wer encounte with their inter-
pretation and application. Guidance was found to be incomplete, contradictory, and
lacking in detail; individual steps in the process were difficult to relate to one another;
job analysis data collected in the field omitted important tasks and described others in
excessive detail; product review was slow and contributed to wasteful false starts; per-

“mel turnover was disruptive; and so forth. :

The magnitude of the requirements make it reasonable to ask how ISD is currently . -
working in actual practice. Are the methodologies adequate? Are they being complied

with? Do they make a difference?r

| \s@cope OF THE STUDY

As has been indicated, the absence of a criterion of system effectiveness precludes
evaluating the effects of ISD on the basis of total system performance. Instead, the
study focuses on the training subsystem and within_this subsystem is restricted to an
analysis of methodology, process, and intermediate products. The job performance of
course graduates has not been examined. ‘ ) . »

The analysis of ISD in this study is based upon information developed in three
major activities: - o

® Analysis of the primary documents currently in use in the Army, Navy, Marine
Corps, and Air Force for guidance in conducting ISD.

® Questionnaire survey of 209 units, agencies, and schools where instruction is
developed in the Services. .

® Detailed interview of training developers from 33 of the organizations surveyed
to determine how 57 specimen courses were designed. '

Chapter-2 of the report contains an analysis of the ISD process and of the major ISD
models being used in the Services. Chapter 3 describes the questionnaire survey undertaken
to select a sample of ISD applications for detailed analysis. Chapter 4 describes the role and
structure of organizations performing ISD in each of the Services. Chapter B describes how *
the models are being applied as revealed in the jnterviews with developers of training. Chap-
ter 6 summarizes the findings of thestudy and makes recommendations, o

'Rickeﬁon, Darwin 8., Schulz, Russel E., and Wright, Robert H. Review of the CONARC Systems
Engineering of Training Program and Its Implementation at the US Army Aviation School, Consulting
Report, HumRRO, April 1870. :

u ' 3 l:[
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ANAI.YSIS OF ISD PROCESS AND MAJOR 'SD MODEI.S'

t . . . S ———

| mmooucnon -

It is nppropriete to begin an enalyais of Inetmctionel Syatem Development ectivltiee .
/ the Armed Services with an examination both of the process itself and of the models. \
and manuals that\are intended as procedural guides to the process. The-issue of ywhether , ,
ISD can or cannot be reduced to procedures to be applied by nonprofessional titioners - TG
has been discussed elsewhere.' - Continuing the debate is not likely to be fruitful, In any o o
event the majority of persons who areé currently attempting to apply ISD in the. Armed .o R
Services have acquired their understanding of. the process primiarily from descriptive manuals °
or from. instruciion derived from the manuals. It cannot be expected that ISD appllcetiom\
mllbemybetterthmtheguidancetheymbandhpon . .
Primarily ISD guidance documents® currently-in use in the Sewices are:’ : ,
o Interservice Procedures for Instructional Systems Development (1975), pub- . LR
lished by the Army as TRADOC Pamphlet 350-30, and by the Navy as . ..
NAVEDTRA 106A—Developed for the Army and later approved by the Inter-
service Committee on Instructiongl Systems Development Contains detailed
procedures for conducting ISD. 'Hereinafter referred to as the model. T
- @ Marine Corpe Order P1510.23B (1978)—A greatly reduced version of the ITRO P “ . 7
model incorporating documentation requirements specific to the Marine Corps. g
® Air Force Manual 50-2, Instructional Systems Development ( 1970, 1976)—An W
- overview of the ISD process.
e Air Force Pamphlet 60-68, Handbodk for Dcd(nere of Imtructional Systerns
(1978, 1974)—Detailed procedures for unplementinr the concepts in AF . 5
'\Manual 50-2. S

. .

\. : | L.
. '"Montemerlo and Tennyson, op. cit., pp. 10-12.

*In addition to.these primary documents, various modifications and eupplemenury Hocuments are
in use. For umph.» the U.S. Army Armor School has pnblhhed the Training Development Handbook
(1977), which is lxrgely » revision of the ITRO. model incorporates terminology and documenta-
tion requirements specific to the Army. the Chief of Naiiil'echnical Training has published CNTT-A10
Procedures for the Planning. Design, Decvélupment, and Management of Navy Technical Training Courses
(1878), specifying procedures and documentation formats to be used in conjunction with the ITRO
model; the U.S. Naval Health Sciences and Education Command has published the HSETC Handbook
for Implementation (1977), intended to provide supplementary guidance for use of the ITRO model
within the command; the Chief of Naval Education and Training has published NAVEDTRA 106A
Supplement No. 3, Instructional Program Development, Trainirig-Task Analysis Procedures (1978) and v
NAVEDTRA 110, Procedures for Instructional Systems Development (1978), providing Navy-specific
guidanee for implementing the I'TRO model; the Naval Training Equipment Center has sponsored devel-
opment of Military Specification MIL-T-29083, Treining Requirements for Aviation Weapon Systems e N
(1977), to guide ISD efforts by civilian contractors, These are only examples of the various supporting . )
. documents that have been published.

*

10
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" With the exception of Marine Corps Order P1510.28B, these documents generally
-aregvailable in each of the Services, One should not assume, for example, that the ITRO
' ol is used exclusively in the Army and Navy or that Alr' Force documents are never
L ‘ referred to outside the Air Force. . . = . - ' :
SO “The remainder ‘of this'chapter contains the step-by-step analysis of the ISD process.
X3 ‘ and evaluation of .the three major manuals/models: the ITRO model, Marine Corps o
' Order P1510,23B, and AF Pamphlet 50-58. The steps and requiremerits of a generalized :
ISD model have been derived in part from synthesizing the Service models and in part 1 ' o
through rational analysis of their intended functions. Several steps included in the Service o
models that do not directly affect the design process (Implement Instrictional Plan, Con-
duct Instruction, Revise System) have been omitted from the generalized ISD model.
‘ Each of the following sections contains a description of a specific ISD step; a summary
of prerequisite conditiohs and information, and procedural réquirements for performing
the step; an analysis of the instructions providled in-each of the three Service models for
meeting the requirements; and a summary commentary. . '

¢ _ . : Lo T
STEPS OF PROCESS AND MODELS S - i , ', R . ..'_A"L
Lo NoodlDiscnpancy Anilysfs | S T |

»

ISD originates with the identification of a need to develop or revise instruction.
- Instruction will have.to be developed if human performance in"a new job br weapon sys-
tem needs to.be trained; ingtruction will have to be revised if existing training is not suffi-
“-ciently effective‘}anq economical. Some models explicitly identify an analysis of needs - s
as part of ISD, while others describe it. as an antecedent condition. Whether this step is | >
viewed as lying within or without the process is largely a matter of definition. It is impor-
tant, however, that ISD follow a determination of need rather than be undertaken on a.

* - priori grounds. The process itself is costly and should be justified. . B '

- ~ Prerequisite conditions for determining need are the existence and maintenance of
procedures for detecting indications of potential discrepancies. In an ideal world, dis- - r
crepancies in training would be'identified by .constantly monitoring (a) job-requirements

- (does job analysis indicate that job demands are hot adequately reflected in training or
that they have changed since an earlier determination?), (b) job performance (does
measurement of job performance indjcate that‘job incumbents are not adequately trained?),

- and (c) course materigls (does empirical ‘comparison of alternate types of content.and

- media indicate that training is not maximally tost effective?), These ways of identifying

discrepancies are, of course, extremely costly. In the real world, these methods must be
used selectively, so there should be a means to determine when their employment is appro-

. priate. Continuous job analysis, performance testing, and ‘empirical comparisons of alter-

. - nate forms of training are neither feasible nor desirable. .+ ' - .

o : Indicatioris of changing job requirements and inadequate training may. be as diverse

- as high accident rates, reports of inadequate performagte from supervisors and field com-

manders, and discrepancies between course syllabi and duties reported in occupational

surveys. Symptoms that training may not be effective and efficient are to be seen in

such indicators.as high course attrition rates, unusual course length and cost, or negative

comments from stud. ats and instructors.®  © y

When a potential discrepancy is identified, additional information is gathered as needed

. | to confirm and define the problem and to suggest th)e appropriate locus for corrective
: o action, that is, where the ISD process should be entered for remediation. If, for example, L.
N : \

+
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there is an.apparent discrepancy between ng requirements and the performance of JOb

N incumbents, existing training will be examined to determine whether the problem lies in

‘ . an original malym o%the job, whether errors havé occurred in the translation of job
requxrement; into objectives of training, whether the way in whith training is actually
conducted is ineffective, and so on. The extent of ISD that subsequently will be under-

. taken depends both upori the origin of the problem and upon its specific characteristics.

" If analysis of the problem reveals a need to add a few new objectives requiring training.

mmllar to t.hat already gwen, it is not lnkely that the entire ISD process will be necessary.

| ’Surhmary of Requirements LT

L]

Prerequisite Condmons and Informatlon

1. Informatnon is available about possible discrepancies between tmmng and
field reqmrements v »

1. - Analyze inifial and 3upplementary iriformition | :f h /l/ Ce
2. - ‘Identify and specify discrepancy. vy
3. ‘Specify ISD éhtry point and boundanes of redesign process

-

¢

K Analym of Service Models - ‘ . X

ITRO Model. The Executive Summary preaents a diagram to show that ISD. is pre-
ceded by an analysis of weapons systems, the force structure, manpower, and existing
strategies. This analysis, the diagram indicates, leads to the identification of any *‘perform-

ce discrepancy” between requirements on the one hand and existing programa on the
other. If no discrepancy exists, of course, nothmg need be done. If there is a dlscrepancy, :
ISD will provxde “‘alternative solutions for selected defined performance discrepancies.”
The text of the Executive Summary indicates that discrepancies arise from such happen-
ings as changes in’ technology or force structure. It suggests an equivalence between this
type of analysis and the Phase I activities of the ITRO model (job analysls, selection of
_setting), but does not make this explicit. ‘

In Step 1.1 (Analyze Job), the ITRQ_ model states that the“first step of IS is to
identify the discrepanpcy between exls%mg and required training, and that the first require-
ment in this process is an adequate job analysis. If no job analysis has previously been
accomplished, the model specifies that the ISD process should be undertaken from the
beginning. However, if a training program already exists that is based on an-adequate
analysis, and if tasks had been selected and Job Performance Medsures constructed in
accordance with ITRO procedures, the model does not specify further how to 1dent1fy the
discrepancy.

Marine Corps Order P165610.23B. The Marine Corps model begins wnth gob analysls and
does not explicitly, identify a need/discrepancy analysis as -part of ISD.

Air Force Pamphlet 50-568. The AFP 50-58 model does not contain procedures for
: a need or discrepancy analysis, but does refer to the Air Force Manual 50-2 ISD model.

' In that model, “Analyze System l‘eqmrements" is the first of five steps. This includes ,
an analysis focusing on the huran role in -the total operational system, eventually reaching
.the level of specifig job requirements. The ISD procedures outlined in AFP 50-68, then,
would presumedly be initiated when such' a prior analysis indicated a need to develop or
revise training.

\ ¢
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Commentary. None of the modéls provides specific guidance for identifying dis-
crepancies, other than Between the nes for training and the lack of a training: program.
Although the ITRO model states that procedures will be given toassist the deyeloper in
“determining the exact location of the discrepancy in the training program,” only

“ procedure actually given for existing training programs is to undertake ISD, and the only
. "point recommended for entering the ISD process is at the beginning.” N&s provision is -

made for any alternative means of identifying and re@o!ving performance discrepancies.

P ~ " Identification of Job Requirements . 8
,,A ) R ' ‘ . . ‘ . ‘ . L -
~ No decisions ahout. training can be made until an'accurate picture of the requirements
of the job is obtained. Job analysis and task analysis, therefore, are first steps in develop-
ing training. Job analysis determines what tasks are performed on the job and provides
information that can be used to establish instructional priorities. Task analysis investi-

' gates the conditions, operations,. and standards that define job performance. Because job
analysis and task analysis Involve different activities, they are ordinarily performed as

separate steps of ISD. Task analysis generally fequires a lengthy and detailed specification
of the task’s behavioral elements. It is probably not efficient to undertake it before elimi-.
nating some tasks in the step, Selection of Tasks for Training.! ¥

. Job analysis consists of three parts: comipiling a provisional list of tasks believed to
comprise the job, verifying the accuracy of the list and adjusting it as necessary, and

' gathering task priority information. Task lists are déveloped in two ehues to increase
- their religbility. Since YSD is a process for developing training, it .is reasonable to expect

that trainers will be responsible for the analysis, but their familiarity with field require- -
ments can vary widely. A verification phase permits the provisional task inventory to be

administered to a larger sample of operational personnel for validation. -

‘The initial task list can be generated- in various ways, ranging from recall by a single
‘subject matter expert to extensive observation of jobr incumbents. The accuracy of the
final job description is likely to be influenced by the comprehensiveness of the initial
inventory. . Though the verification phase allows tasks to be added to the list, there is

" no guarantee that respondents will do so. .

Verification may also take different forms ranging from thé use of a second group of

subject matter experts who are convened to review the original task list, to.a phone or

much broader mail survey. In concept, verification should provide for valigation witk a
representative. sample of job incumbents. Depending on the job, this us implies-a
larger and more varied sample_than is provided in a second groupvof subject matter

- experts, ) . n

- Task priority information is 'data about such factors as billets where the task is
performed, percent of persons performing, frequency of performance, difficulty in learn-
ing and performing, probability of deficient performance, consequences of deficient
performance, and average time between triining and performance. These inevitably.are
subjective estimates. To increase their reliability, this information should usually be
gathered from a fairly large sample of job incumbents. Where task lists are being verified
by mail or some other form of large-scale survey, task priority information may be

‘gathered at the same time. In this case, however, a second survey will be needed to |

£

~obtain information about tasks added to the list during verification. -

-

! See Analysis of Tasks, P. 17, for a discussion of the location of this step in the ISD process.
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-Prerequisite Conditions and Information -
" None .

"3

Procedures o N - e
1. Construct provisional task list. . , s
2. Verify and revise on basis of review/survey of job incumbents.
3. Collect task priority information. o o -

Analysis of Service Models

‘ ITRO Mode]. On-site interviews {which can include observation) are recommended
for constructing the initial task list. Methods mentioned as less effective include the
questionnaire survey, jury of experts, and group interview. For verifymg the accuracy
of the task list, the ITRO model specifies the questionnairé survey method. When a
current, complete task list already exists, the initjal ddtagathering phase ia'omitted,,and
only the verification phase occurs. ' ' e T
For collecting task priority information, the modél recommends sending a question-
“naire to incumbents and supervisors, either at the same time as task list validation, or
* in the next ISD step. ’ . v A
Marine Corps Order P1510.23B. Several methods are listed for collecting job data,
such as interviews, observation, analyzing the content of training programs, or assump-
tions. The manual states that eacl method has advantages and disadvantages relative to
the others, but does not tell what thése are, nor recommend any method over another, *
(A single exception is the statement that *“‘detailed personal interview” is superior to
“‘assumption analysis.” This is presented as an example of why a record shouid be
retained of what methodology was employed.) To verify the accuracy of the task list,
the Marine Corps model specifies that it be “double checked” by a group of subjeét |
matter specialists, including supervisory and instructor personnel. The use of question-
naires to collect task priority data is not discuuep; the only suggested source of this
information is Commandant of the Marine Corps task analyses. | ,
~ Air Force Pamphlet 50-58. The AFP 50-58 model recommends obtaining a verified
task list from.an Occupational Survey, if available. If not, the model recommends using
a team of seven or eight subject matter experts to develop the list, based on such factors
as specialty descriptions, familiarity with similar jobs, and engineering data. Although
“implying tht this method is not as desirable as an “in-depth survey,” AFP 50-58 noleg '
that the time and resources required for the latter are seldom available to training devel- .
opers. Interview, observation, and questionnaire are also mentioned as possible data
collection methods. To verify the task ligt, suggested methods include questionnaire,
interview, observation, simulation, and assumption. For collecting task priority infor-
mation, the model suggests the use of Occupational Survey Reports, interviews with
subject matter experts, and questionngires. ' L '
Commentary. While the ITRO and AFP 60-58 models recommend surveys for
collecting data about job tasks, both acknowledge that less reliable and less costly methods
may have to be used. The Marine Corps model, with the exception noted, does not
identify any one method as superior for compiling and verifying task lists, and contains
almost no guidance for collecting task priority information. All the models, then, allow
much latitude in choide of methods. Under these conditions, the accuracy of the task -
_list and the reliability of task priority data would appesr to depend on the experience
and conscientiousness of the persons collecting and contributing information. rather than
on the particular model followed. - - /
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. " Selection of Ta_sk‘s,fof Training .

Tasks identified during jobi ‘analysis are classified on the basis of whetber training . -
will or will not be provided. Those selected will become the basis of the training prognm;\,

- those rejected will not be reconstdered until the external evaluation. This stgp is based ' \
on the premises that (a) for some tasks identified by job analysis; it is not necessary to "
Provide training, and (b) resojirces mfly not be sufficient to provide training for all tasks

, . on which training would be desirsble.© - ' . o B

e Prerequisites to the selection .process are a list of tasks that comprise the job, «

' - ‘information abGut the tasks for establishing their importance and need for training, and
decision rules for determining training priorities. To promote objectivity, the information,

~ and the procedures for processing it, should be developed. prior to the selection process. ; '

In the absence of a parent list of tasks, selection is not selection at all, but simply a
- decision. If task lists, priority information, and rules of applidation are developed con-

. + Jjointly with task selection; inevitably the latter'will influence the former. It will be o :

o difficult to avoid establishing priority criteria consonant with-one’s viewpoint on what . §

o -'is important to train; that is, one easily acquires a tendency to select criteria to fit tasks oL e
SN ' rather than selecting tasks on the basis of criteria. This is especially likely because the
— —-choice-of priteri ly based on judgment; information dbout the relation of o

«  task selection criteria to total system performance is not available. At present, there is
no way to test the adequacy of tasks selected in terms of qverall s m effectiveness. .
Some task characteristics that are used to determine training ptiorities are humber ;
-and percent of persons performing, frequency of performance,earning diffieulty, time -
~ spent in performance, learning decay rate, length of time after training before perform-
ance, and criticality (probable consequences of inadequate performance). -Characteristics
such as frequency of performance’ can be determined empirically; others, such as cri-
~ ticality, by consensus.. e ~ . )] o
"~ After identifying which tasks are désirable to train, and which of these are most .
\ important, the requirements for training resources are considered. The final selection of
tasks to be trained is made on the basis of training resource requirements and availability— - ,
that is, cost. Some factors which affect the number of tasks for which training can be - : '
, provided are the number of graduates required and the demands training will make-on
- time, facilities, équipment, fuel, and instructional personnel. - If not all desirable tasks
can be trained, less important tasks are rejected. - L
_ - A factor that greatly influences the demands made on trainjng.resources is the .

v ™ training setting (i.e., resident instruction, formal on-the-job training, self-taught packages,
etc.), although to avoid possible bias in, task selection, the setting is selected in a sepa-
rate ISD step, If the setting is identified before the tasks are selected, there“may bea .
tendency to select tasks that are gasy or economical to train.in that setting and to avoid
those that are difficult and/or expensive. Also there may be a tendency to select tasks
that have been taught in the preseribed setting before. -

Altheugh the desirability of isolating task selection from setting selection is clear,
there is a contradiction inherent in separating the two. Tasks are ranked in importance
on the basis of their characteristics but selected for training on the basis of «available
resources/cost, and cost js, in turn, greatly conditioned by setting. To completely
separate these processesiwould be to defer consideration of perhaps the greatest cost
factor until after tasks have been selected, when this selection is ultimately constrained
by cost. To maintgin, insofar as possible, the -advantages of separation, and yet avoid-
this error, the selection of tasks and setting must be accomplished in a series of
interactive iterations. '

4 ) A \ 'Y
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' Summary of Requirements C
‘Prerequisite Conditiohs'and Information. e

| . 1. Taske petformed in the job.are listed. . »?
T ‘" '2.  Information is available for utablishin. importance of tasks and need
for trainiifg.
| 3. Decision rules to be applibd to task informatlon are avmlable
- Procedures : ‘ : o -

1. - Apply'deciuon rules to informatnon for each task to determine T
‘traihing priorities. '

2. Select tasks for tanon basis of training priorities ana resource
availability. . - . ;

AnalymofSorvienModoh . S o .

ITRO Model. The first step of the ITRO procedure\u to define the criteria by
which task importance will be measured.  Percent performing, time between job entry
-and task performance, and leaming d culty are suggested as the most appropriate
criteria for determining the absolute importance of tasks, and criticality (eomaquencds
of inadequate petformance) as more applicable to cqmbat tasks then nopcombat. "It
is further suggested that the number of criteria selected be generally limited to about
four. - Beyond such suggestions, ho guidance is given for selecting criteria,

When the criteria have been decided upon, questionnaires are comtructed then used
to collect the task priority information from incumbents and supervisors, "(This nay be-.
done simultaneously with job analysis, in the preceding step.) The data gathered are
then examined to identify tasks that do not warrant training. This is-a rathér gross
determination, designed to weed out tasks that are obviously not important. The model
states thatif there is doubt about a tuk’s importance,. it should prolrbly be retained
at this point. A

_ Next, available training resources are estimated, as an aid in determining about how
many of the remaining tasks can be trained. Then the tasks in which training is needed
the most are selected, up to the tentative number to be trained; another 20% or so of
tasks next in importance are also identiffed, and rank-ordered, to be availablé for selec-
tion when resource availability is known precisely. The model states that tasks ‘which

rank lower on the task selection criteria are less in need of training, but does not suggest .

methods for weighing the relative importance of the several criteria, nor for considering
. how the different criteria might be related to total system effectiveness.
> Marine Corps Order P1510.23B. The Marine Corps model provides. zuldunce nmnlar
to that of the FTRO, but more brieﬂy stated. It présents eight task seléction criteria
but does not differentiaté among them as to applicability. As noted earlier, no pro-
cedures are described for collecting task priorjty infornmtion, other than obtaining a task
- analysis report, if avnilable i
' Air Force Patuphlet 50-68. Three criteria are specified for use in selecting tasks;
number performing, percent perforping, and criticality. The model also provides rules.
» for applying the- criteria (e.g., if the ber performing a task were 51-100, and the
" percent performing below 50%, the task would-be recommended for training if its
correct performance would increase job effectiveness, but not if its correct performance
‘would merely increase efficiency). AFP 50-568 stresses that the rules for ‘applying the

"' criteria are only guidelines to an “initial decision” about task selection, which

" must be verified by some other means. No guidance is orovided regarding any conflict -
between training requirements and availability of training resources. .

. ¢ -
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Cogmentiry. All the models, then, suggest criteria by which to select tasks for

training, but ohly one provides a formula for their gpplication—and that only condi-
. tionally, and™or only three criteria.  Moreover, the Marine Corps model’s lack of gmdance

for collecting tuk priority information could result in the practice of exploring priorities

simultaneously with selecting tasks, thereby neutralizing\he advantages of collecting

priority information in & separate step.
‘ To specify inore filly how to select oand‘welgh various criteria, informatnon is

clearly needed concerning how the criteria are related to job “performance. It is not

known, for example, how total system effectiveness is changed as a result of selectlng
difficult tasks, in contrast to tasks with high percentages of total time spent performing;

~ or vice versa. Indeed, for almost every criterion suggested a rationale ck\ be found for .-~

using it to-reject task,s instead of selecting thém. For example, it can be argued that,

- training.should be nggn for more frequently performed tasks because this will insure

that the effects of training will be more widely felt. On the other hand, it is not too
extreme to suggest that training not be given for the most frequently performed tasks
on the premise that incumbents will have a better- ‘opportunity to learn them on the
job. - In the absence of information about how system effectiveness is related to task
seleetion criteria, rational analysis alone cannot be used to select the criteria.

~

b

.o . Amllym of Tasks * ' BN

« i \

.In the context of ISD, task analysls is a description of when and how within ’thp’
]Ob ’environment.the performance of a task is required. Thus it consists of specifying

. conditions of performnce, along with initiating cues, behavioral elements, and standards

of performance.” The information generated is laterused in constructing Job Performance
Measures and in dévelpping objectives.

‘ The_only requisite for task analysis is that tasks to be analyzed have been iden-
tified. INeége can be undertaken almost: concurrently with, and is considered by
some a part af, job analysis. Job analysis, however, consists euentially of a ratj
recgmt.rucnon of job xequu'ements followed by a survey of job incumbents. anal-
ysis, on the otier hand, requires a detailed speclficatlon of the elements of task perform-
ance. Because different activities are inwglved in the two functions and because task

" analysis is often a lengthy and costly process, it should usually be undertaken only for

those tasks that have previously been selccted for. training.

Though it is generally more efficient to do task analysis after task aelection, this
order of events can be a source of problems. The longer that task analysis is delayed, '
the greater the possibility that it may become confounded wntl‘ decisions about tramn?
When tasks have already been selected for training, for example, there may be a greate
tendency to describe them as they will be performed in training rather than as they are
performed on the job, It is important to emphasize that while training conditions and
standards (established later in the ISP process) may differ considerably from ‘those of
the job, it is not the purpose of task analysis w"&etpmine how a task will be trained.
Rather it is to discover ugder what conditions the fask is actually performed, and what.
standards of performance required in the job. Also, when selegting a task for train-
ing means that it must be akalyzed and rejectinf it means that no/analysis will be
required, there can be a tendency to select tasks that have few behavioral elements, or on
which the standards are easy to identify, and so forth. (A el is the visible tendency
within the*field of education and training to teach those t;hings that are easiest to explain.)
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Summ)uﬂofﬂoquinmmts , BN o P .o Y
" Prerequisite Conditions and Information |
1. Tasks have been selected for training.
Procedures - ‘,
1. 'For each task specify for the job environment: -

— Conditions of performance. -

“4

. : — Behavioral elements. , & '
i ) -— Standards of performance. o
~ Analysis of Service Models - T

ITRO Model. Task analysis is incli,ded in the step ‘:‘Ana.l‘xze Job,” which specifies
‘that the conditions, initiating cues, standards, and elements of each task be listed. The
- manual proyides a Job Data Worksheet that used for this purpose. The informa-
_ . tion is to be colleoted in the same manner ahfl from the same sources as data for the*
~ task inventory. This can be done at the time of the original inventory, for «l tasks, or -
Jater for only those tarks selected for training. - , . L. oo
Marine Corps Order P1510.23B. The model specifiescthat task elements be identi-
fied along with tasks when job analysis is conducted. . A recommended hierarchical for- -
~ « mat, the Job Analysis Sheet, illllultnted However, standards, conditions, and initiating
Cues are not recorded on this Job Analysis Sheet, but are “preserved to be used during
step 1.3, Construct Job Performance Requirements and Measures.” During step.i.3, they -,
are written down on a different form, the Consolidatéd Job Data Sheet, along with some *
“other information concerning the task. - ' : : o
Air Force Pamphlet 60-58. The model specifies that tasks be divided into “sub-
tasks” as part, of job analysis, but no other task analysis is done until tasks are selected
for training. Subtasks are identified to create task units nearly equal in complexity and
amount.of implied activi*y, for ease of. analysis later. After tasks are selected, clements
(“actions’), cues, standards (“proficiency requirements"), tjme required, and other aspects t
»  of the task, such as precautions to observe, are recorded in any one'of four general for- _ - * ¥
mats shown in the manual. * | s o ,
The AFP 50-58 model does not discuss task conditions per se. ‘In the illustration of .
the use of a recommended format for task description, however, two of the items are
similar to conditiens. Undér the heading “Activity Support Elements” for a task involving
the use of a calculator, are listed the calculator, operator's mariual, { values, etc.
Under the heading ‘“‘Support Information” are listed such items as “Assime values are
(ollars . . .” and “Assumie prior orientation to calculator.”” In this latter case, however,
it appears that the description of the task as performed on the job is beginning to be
confounded with a description of the conditions under which it will be trained. .
Commentary. The procedures suggested in the three models do not differ'markedly .
The use of any model could be expected to result in an adequate d\e\f'mitiorp of the task.

. B

Construction of Job Performance Measures -

/ After tasks have been selected for training, a test may be constructed for each tagk “ ' _
- to serve as a means of keeping training faithful to job requirements, as a means of

s

' AFP 50-58, Vol. II, p. 2-51, Fig. 2-38.
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‘evaluating trainina and the design process, or both. To serve either purpose, the test, or

Job Performance Measie, should possess high predictive validity; that is, performance on

the test should be highly related to performance of the task itself.' If the test is to
serve as-a means for keeping training faithfal to job requirements, the behaviors, condi-
tion; and standards of the Job Performance Measure must resemble those of the actual
task as closely as is préictical, If the test is to be used to evaluate trairing, it can con-
ceivably vary in fidelity as long as its predictive validity is maintained. ;

To evaluate training design, Job Performance Measures are administered to petsons
. in training, or to persons after they have reached the job. Although the latter method .
may give a more accurate measure, it is also more cdortly. If trainees, or graduates, pass
the Job Performance Measure, the training is considered successful. If not, the training
cannot be considered adequate; regardless of trainegs’ previous performance on within-
course achievement tests. . - T« _ .

In attempting to keep training requirements faithful to job requirements, the Job
- Performance Measures serve as a connecting link between the tasks and the objectives of

training. In later ISD steps, the tasks identified by job analysis, and selected. for training,

must be translated into training objectives and tests of those objectives. Some degrada-
tion in fidelity can be expected at that point: job conditions cannot always be repro-
duced in training; standards may need to be lowered for training; perhaps only part of
a task will be judged to require training. In this translation from job requirements to
training requirerhents, there will be much opportunity for error. In the name of adjust-
ing ta training cbnditions or constraints, critical aspects pf task performance for which
training was seen as necessary can virtually disappear. Job Performanse Measures can
serve as st~-ndards for preventing such extreme degradatton.
" Aftes. the measures have been constructed and validated, objectives can be derived

directly from them, and achievement tests for the course can be derived in turn directly

from the objectives. Since the Job Performance Measures have already been determined to

be good predictors of task performance, then objectives and tests which resemble the .

Job Performance Measures closely can be expected to lead to successful task performance.

Althougli the capacity of the Job Performance Measures to help achieve this end is
subject to how well they are adhered to, generally the existence of such a model can be
expected $o inhibit departures from job requirements.

To serve their purposes, Job Performance Measures must be constructed before objec-

tives or tests are developed. To provide an independent assessment of, or point of

reference for, training, they must be independent of training. If they wére not constructed

until after training objectives had been formulated, it would be nearly inevitable that they

would reflect training to some degree. To whatever extent training behavior, standards,
and conditions are incorporated in the Job Performance Measures, they are that much
less capable of measuring the job adequacy of the training product.

\

'In traditional test construction, criterion-based validity has been viewed as the most desirable kind

of validity to demonstrate. Here criterion-related validity would be a statistical demonstration of the
reiationship between the test and the ultimate criterion, actual performance of the task on the. job.
Where, however, the test under consideration is a performance test that is content valid, there is usually
no better criterion of task performance available. In the absence of another criterion of known high
validity, it is' meaningless to pursue the issue of criterion-related validity. In such situations, another

variety of predictive validity—so-called concurrent validity—can be sought, that is, the capacity of the
 test to distinguish performers whq are acknowledged to be effective or highly experienced from those
* who are seen as ineffective or who are novices. . : o

~
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, Not all models of ISD include the construction of Job Performance Measures. The
altemnative to deriving objectives and tests from Job Performance Measures is to derive
them directly from descriptions of tasks, and this is what some models prescribe. It is
difficult to foresee exactly how training development is affected by doing without a

\ model or means of evaluation. Certainly the relation between training and job perform-
ance may, in some cases at least, be so obvious that the construction of a Job Perform-
ance Measure would seem superfluous. Considerable effort is involved in the construction

- of these measures, which may not be justified. Nevertheless, a ready means for deter-
mining whether training is meeting its goals would appear to be virtually indispensable
to a systematic approach to training design and development.

Summary of Requirements

Prerequisite Conditions

(’\ 1. Tasks selected for training are listed. .
2. Training requirements for these tasks have not been identified.
Procedures ’ o ; ‘
1.  Construct a test for measur{ng the performance of each task selected
for training. » :
2. Validate each Job Performance Measure to insure .that it predicts task
performance. W

_ J-Analysis of Service Models

ITRO Model. A Job Performance Measure-is to be constructed for each task selected .
for training. The model discusses predictive validity, and states that it cannot be determined
if there is no way to test the task under actual job conditions. In such cases, the model
states, the physical fidelity of the Job Performance Measure will be used as the criterion
of its adequacy. The process of measuring the physical fidelity of tive Job Performance
Measure is termed “verification.” However, although the model<distinguishes between
validation and verification at some points, it confounds them at others, and it does not
adequately explain how validation or verificatibn is to be accomplished, For example, it
does not make explicit that, in the validation process, task performance is used as the
validation criterion, while, in-the verification process, the physical fidelity of the test
itself is ;udged, pot* task performance. . '

Marine Order P1510.23B. The Marine Corps model states that Job Perform-
ance Measures must be constructed and validated. It specifies that the validity of the
tests should be higher for tasks in which inadequate performance has more serious con-
dequences. .

Air Force Pamphlet 50-68. This step is not included in ISD, nor is any equivalent
step. In a later step, objectives will be derived directly from tasks_and task elements.

Commentary. Despite some lack of clarity, the ITRO model’s explanation of how --
to construct and validate Job Performance Measures would appear sufficient to enable a
test designer to produce them. The Marine Corps model, which severely abbreviates the
ITRO explanation, and combines Job Performance Measure construction with certain
task analysis activities (‘‘Construct Performance Requirements’’) in a single step, would
not appear altogether adequate. Perhaps significantly, the Marine Corps model does
not specify later that objectives be derived from the Jobp Pe.formance Measures, but
rather from the Job Performance Requirements, which are essentially records of task
analysis. The role of the Job Performance Measure in the Marine Corps model is thus

20
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somewhat unclear., As noted, the AFP 50-58 model objectives are also derived directly
from task analysis information. In this respect, the AFP 50-68 model is consistent when
" it omits the construction of Job Pefformance Measures. At the same time, this omits
from the model a significant means of measuring the validity of instructional programs. -

~

£
]

. . Selection of Setting

A tenet of ISD is that training should be provided in the most cost-effective setting.
Every task previously selected for training must now be assigned ‘to a particular location .
and situation in which training will occur. Training may be conducted in one or in a
combination of situations: at resident schools and training centers, at installation support
schools, and through a variety. of formal on-the-job procedures. The latter category
includes the use of such techniques as self-teaching lessons and job aids (proceduralized
manuals and performance guides).

An obvious prerequ Jl‘e to carrying out this step is the freedom to assign tasks to
any of several settings. Without a range of options, there can be no true selection. When
- only one setting is available,.there is the danger of having to assign an excessive number
of tasks inappropriate to the setting or to forego training for phose tasks altogether. It
-follows that’a variety of settings must be available and that, within each military service,
the selection of setting(s) must be made at an organizational level which has the authority
‘to implement its decision. °

Another prerequisite is the availability of information about the costa of training in ,
ghe alternative settings. ’Com to be examined include not only such standard considera-
tions as equipment, personnel, facilities, and supplies, but also the indirect consequences
" related to particular training strategies-for example, the effects of different experience
mixes (trained and untrained men) in the force structure when training is conducted in
operational units, the cost in productivity to experienced incumbents serving as instructors
in on-the-job training, and the cost of different settings as a function of trainee charac-
teristics (e.g., level of maturity and capacity for self-study). .Thus, one study found an
additional year, of education to be associated with about a 10% reduction in estimated
OJT costs, and an additional 10 points of measuréed mental abmty, with about a 6%
~ reduction.'

It is clear- that this step involves an intérface mth ‘other components of the opera-
tional system, beyond the training subsystem. The impact of the size of the partially
trained component in the force structure and the impact on the operational unit of the
amount of time and resources tevoted to training cannot simply be ignored. A systems
approach implies that no part of the system is free of the influence of the others. To
assign tasks to different settings in such a way as to maximize total system effectiveness,
then, requires kno;vledge of how alternative assignment patterns will affect the total
system . a

Summory of Requirements .

Prerequlsxte Conditions and lnformatlon

1. Tasks &Tn be migned to ahy of several settings.

2. Information is available on costs of training in different settings.

3.” Information is available on effects of training in different settings on
total system effectiveness. i

l(}ay. Robert M., Estimating the Cost of On-the~Job Training in Mmtary Occupations: A Meth-
odology and Pnlot Study, Rnnd R-1351- ARPA April 1974.
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Mmu . S . : o
‘. 1.  Assign each task or group of tasks to its appropriate training setting.
Analysis of Service Models | |

ITRO Model. The ITRO model discussés five settings to which tasks maj be migned:
job performance aid, self-teaching exportable package, formal on-the-job training, support

t

school in operational setting, and resident school. The development of job performance -

tids in lieu of training is recommended whenever task delay tolerance‘and énvironmental °
conditions allow use of the aids, when the task does not require an aid of outsize pro-
Portions, and when successful performance is not depundent on a high degree of physical
skill. Otherwise, eack of the other four settings is considered, in the order linted.' It

is recommended that choices be made by first considering non-cost factors, then con-
sulting local managers to revise iclections as necessary in light of costs. - .

The ITRO model acknowledges that ordinarily not enough information is available
on costs and effectiveness to allow rules to be formulated to prescribe specific settings.
Instead, guidelines are given that “should prove he|ptul in making logical decisions.”
Some of the factors discussed are amount of supervision required for a task, »umber and
locations of trainees, learning decay rate, and training resources availability. The model
points out that the expense of maintaining a program of instruction is not the ‘only cost
factor; development and implementation must be considered as well (e.g., since the
Services differ in the extent to which on-the-job training systems are already in effect,
they miggt rightly differ on selection of setting for the same task). . ° ,

» ine Corps Order P1510.28B. The Marine Corps model indicates the same five
settings as the ITRO model, and specifies that they be considered in the same order.
Resident instruction is regarded as the most expensive setting, to be used only when no
other will suffice. Some advantages and disadvantages are also discussed for job perform-
ance aids and on<the-job training. . : . . )

Air Force Paruphlet 50-58. The model acknowledges that the choice of setting ,
will seldom be left to the training developer, and provides no procedures. In interpreting
this treatment, it must be kept in mind that AFP 50-58 is intended primarily for the _
use of flying training and technical training personnel responsible for developing resident
instructipn. Air Force Manui 50.2, which describes ISD in broader terms, states that
“instructional system designers must evaluate the various altemasives for acquiring quali-
. fied personnel. Among the alternatives to be considered are the relative suifability of
~ selective personnel assignment, OJT, the use of existing resident or field training courses,
and the development of new resident or field training courses. Generally, a requirement
for large numbers of personnel to be qualified over a long period of time can best be
satisfied by the use of resident courses.””? ° .

Commentary. Neither of the . models (ITRO and Marine Corps) that Suggqst pro-
cedures for selection of setting includes a methodology for determjning which setting is
optimal. If costs and effectiveness are to be measured and compared, the training designer
will need to provide the procedures. The essence of the present procedures, then, is that
formal training should be avoided if a job performance aid will suffice, and that settings
other than resident training should be considereq. '

'IPISD, Block 1.5, para. 2-4.
?AFM 50-2, para. 34,
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Dwoiopnnm' of Training Objectives and
.. Objectives Hierarchies .

The precedin' stens, generally referred to as “front-end” analysis, have focused pri-

" marily on job requirements; The development of training objectives represents a shift

in focus and. is the first step in designing training to meet these requinements. It is a
pivotal step in the ISD process because objectives provide the bridge between performing
a task and leaming to perform a task. Objectives are descriptions of t a trainee will
be able to do following instfuction. They thereby establish what dehavior, when exhibited
by trainees, will be accepted as evidence that instruction was su . In tum, the
bucome the goals for training and the determinants of test and instriictional content,
Training design and development from ‘this point forward will be carried out with respect
to the objectives rather than to the job tasks themselves.

.. Each objectiv- describes some trainee behavior to be observed, the conditions under ,
which it will occur, and the standard. of proficiency that will be considered satisfactory. _
All objectives are derived from the tasks selected for training. ' They describe either task

-performance itself or behavior which demonstrates knowledge or basic skill required for

e
-

task performance. . .

Objectives which describe task performance are given the name terminal (or task,
primary, or criterion) objective. In managing instruction, tasks are sometimes divided
into subtasks. Objectives which correspond to the performance of these subtasks are

- named intermédiate (or sub-, enabling, supporting, or secondary) objectives. Objectives

that refer t& knowledge or basic skills that mediate the performance of tasks or subtasks .
are also termed intermediate objectives. | : : o
The process of developing objectives from tasks selected for training involves several
steps: . o . -
® Deciding how closely capabilities for task performance,-defined in, terms
of behaviors, conditions, and standards, at the conclusion of trainin shall
match the requirements of the job. Those specified in a training objective
may be identical to those identified in the original analysis of job require- -
ments, or they may differ either because of constraints in the training situa-
' tion or because it.is not efficient to attempt to bring trainees completely up
to job standards through formal training. " I
o Identifying objectives in a ¢ss referred to as hierarchical analysis. Here
a task is successively broken down into its component parts and the skills
‘and knowledge that are necessary to learn or perform each part. The analysis
7~ is taken down to the points where it is estimated that entering trainees would
‘have the performance capabilities. The product of this analysis is a specifi-
cation or hierarchical display of dependent and coordinate relationships within'
a task (terminal objective), among subtasks (intermediate objactives), and
raediating skills and knowledge (intermediate objectives) for which training
l‘nl.Ilt be pl'ovided. : ' ,t‘"
® Based on estimates of the abilities of entering trainees, deciding what per-
formance caEbililiea must actually be developed during training. Selecting
a task for training has implied: that the task is important enough that
"trainees must possers some degree of proficiency in it following training.
Because trainees alreally may possess the ability to perform all or part-of a
task, as it has been defined for training, a determination is made of which _
performance capabilities will actually require instruction. :
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¢ Based on analysis of the task capabilities to be developed during tr nd
basic skills must be provided to mediate leaming and performance. L4 lng.‘

or performing a task may require the prior acquisition of certaift more funta. .

mental skills (e.g., literacy requirements, mathematical skills, basic electronics
knowledge) not observable or identifiable during task analysis. Like task -
performance capabilities, these skills may exist in some degree in the

entering trainee population. o ' ,

L 4

Summary of Requirements . |
Prerequisite Conditions and Informstion <\\ :

1. Taska selected for training are listed. ,
2. Information is available about’ training constraints that make it necessary

to modify task requirements. : :
- 3. Information is available about how modification of task requirements
) will affect training efficiency. '
- 4. Estimates of capabilities of entering trainees for learning and performing
each task'are available. o . .
1. Specify task requireinents (behaviors, conditions, standards) for training.
2. Perform hierarchical analysis of tasks to identify intermediate training
] objectives. : :
Analysis.of Service Models

4

k4

nﬁo Model. The ITRO model specifies that every task oelected for training be used
as the basis for an objective. This is accomplished by directly ‘translating each Job Per-

—

formance Messure intq a terminal objective. This procedure automatically establishes the'

degree of fidelity of the training objective to the job task, since any necessary rqductiqn_ -

in fidelity was incorporated into the Job Performance Measure. |

Next, intermediate objectives are derived by analyzing the terminal objective in terms
of what knowledge and skjlls would be required to attain it. In some cases, the resultant
‘intermediate objectives will be the same as the elements of the task itself. In other cases,
knowledge and skills not apparent from the task analysis may emerge as well, in a learning
hierarchy. In all cases, the analysis is continued only until intermediate objectives are
derived which are estimated to be within the capabilities of the entering trainees. This
implicit estimate cf entry behavior will later be’ verified using tests derived from the
objectives. ' v v R

Marine Corps Order P1510.23B. The Marine Corps model specifies similar procedures

for deriving and verifying intermediate objectives. It also recognizes that knowledge and
skills required to attain the objectives but not evident from task-analyses alone may emerge
when objectives are analyzed. Regarding the development of terminal objectives and their
fidelity to job tasks, however, the Marine Corps model offers significantly less guidance
than the ITRO. The introduction to the design phase of the Marine Cozps manual states
that “‘each task or task element selected for training’’ will become a terminal objective.
It is not clear whether this means that some taska and some elements, or all tasks and
some elements, will be. used. The section on developing objectives (paragraph 310) -
specified only that “the terminal objective must be related to a specific Job Performance

=" Requirement,” and not which Job Performance Requirements will become objectives.

-
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No further guidance on this question 1s offered. Although the reader is direcfed to an
appendix for further guidance, the appendix deals primarily with the clarity, specificity,
and completeness of the objectives themselves, and does not include a procedure for
deriving them from tasks. 1 - LA

Nor does the, Marine Corps model contain & procedure for establishing standards -
and .conditions for training objectives. In the absence of any guidance to the contrary,
it might be inferred that the standards and conditions of the Job Performance Require-
ment with which the objective is “‘directly related’’ should be ysed. This interpretation
is not wholly satisfactory, however, since some change in the standards or conditions is

ost inevitable—especially for combat tasks. The lack of explicit directives for deriving
objectives from tasks creates the possibility that products from different training develop-
ers will vary ‘widely in quality. o : o
~ Air Force Pamphlet 50-58. According to the AFP 50-58 model, objectives are

derived directly from both tasks and elements of tasks. A determination is made for
each task and element whether practice will be required in training to attain the standard
-set for it. Each task or element for which practice is judged necessary is considered a
“new"! skill or knowledge, and is accordingly translated into an objective (tasks into
“task objectives,” elements into ‘‘sub-objectives’’). Those for which no practice. is judged,
‘necessary ars considered to be in the incoming trainee’s repertoire. . No objectives are
developed for these. . -

In the AFP 50-58 model, then, the initial estimate oMtry’behavior is used not

- only to establish the level of détail of intermediate objectives, but also to delete certain

tasks selected for training.” The knowledge and skills that become training objectives in’

the’ AFP 50-58 model thus constitute a subclass of those in the ITRO and Marine models:

ones which have been identified ps (a) requiring a degree of proficiency unobtainable
without practice in training, and (b) not in the incoming trainee’s repertoire. N

Since any task judged to be within the entry population’s capabilities is eliminated
from further considefation for the proposed course, this procedure amounts to a further
selection of tasks for training—at léast with respect to the deleted tasks. Thus the selec-
‘tion of tasks made on the basis of task priority information is ultimately subject to
Ueletions made on the basis of estimates of entry behavior. - o '

A ‘‘survey test” will later be given to verify this estimate, but its use is not equiva-
lent to the later ITRO/Marine step “Verify Entry Behavior.” In the 'I‘RQ model (and
possibly also in the Marine Corps model), all tasks selected for training are subject to this
method of verification, In the AFP 50-58 model, only tasks estimated to be a part of
entry behavior are subject to verification. Since no objectives are derived from the
deleted’ tasks, no tests are developed to measure them. The process will thereby identify
only underestimates. Overestimation—the judgment that trainees are able to perform tasks
‘which they really cannot—will not be revealed. . ,

. It is not clear whether the AFP 50-58 procedures identify knowledge and skills
that are required to attain terminal objectives but are not themselves elements of job

tasks. At one point, in describing the possible uses of the optional Instructional Planning *

Worksheet, the manual refers to ‘“‘common-element” objectives as though they belong in
‘that category. ‘‘Common-element objectives are not derived from specific Job Perform-
ance Requirements or Training Requirements recorded oh the Training Data Worksheet.”"
This woukl suggest the existence of some procedure for developing objectives beyond -
that of considering each task ganpd element listed on she Training Data Worksheet.

/ '
| o N
' AFP 50-58, .Vol. %n. 148(2).
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A little further in the -manual, however, this is contradicted. A step-by-step pro-
cedure is given for deriving such objectives, beginning “(1) To identify common-element
objectives, you muist review all Training Data Worksheets to determine the skills and
knowledge that are Training Requirements.”! There is a column on the Training Data
Worksheet for indicating, for each task or element, whether it calls for any knowledge or
skill. This rightly acknowledges that some elements—perhaps even some tasks—might
require neither. The instructions for doing this, however, do not suggest that skills
and knowledge are being identified which are not part of the explicit description of the
task., It appears more likely that the element or task is itself considered the skill or

. knowledge. '

 There is also a Notes column on the Training Data Worksheet, in which the trainer -

is instructed to explain his knowledge classification (or skill requirements). Yet, there is
no further guidance to suggest that the explanation in the Notes column be converted
into a separate objective. According to the instructions in AFP 50-68, any objective
derived from this item will be a conversion of the action, conditions, and standard listed
for the element or task on the Training Data Worksheet. .

For deciding hoWw closely the training objectivés shall match job tasks, the AFP 60-58.
model prescribes a two-part procedure. The conditions and standards originally deter-
mined for the task or element ate to be used for the objective (with necessary allowances’
made for differences in condi.  ns between the job and training environments). A ,
second criterion i applied, however, before the standard becomes final.® The standard .

for the objective should “reflect the proficiency level shown on the Training Data Worksheet.’””?

Proficiency levels are defined ds ** the amount (extent) of knowlelige or shill required

- to perform a task or .“th on the job.”® Everything that follows in AFP 50-58, how-

ever, inakes it clear that™-at least as far as training design is concerned—proficiency levels
are training standards, not job standards. They are determined on the basis of the *train-
ing factors’’ (task priority information). They indicate how proficient the graduate is
expected to be upon arrival on the job. (In some cases, the Air Force specifies two levels:
oné the desired degree of proficiency, the other a lesser degree to be achieved in training -
when thé desired degree cannot be reached because of training resource or other con-

straints. The unit receiving the graduate is then responsible for further training.) Pro-

ficiency levels range from “‘extremely limited” to “highly proficient” in skill, and, for
tasks, from knowledge of “‘nomenclature” to ‘‘complete theory:” -

AFP 50:58 makes clear that, when this proficiency level is considered, the standard
for the job will not necessarily become the standard for training. This is not wrong per se,

-but according to thé AFP 80-58 model the job standard was used in determining which

tasks would become training objectives in the first place. The criterion by which certain
tasks and elements became objectives, and others did not, was whether the job p .oficiency
requirement could be met by incoming trainees. For example, if the job task was to
replace a certain component within 90 minutes, and it had been estimated that incoming
trainees would be unable to do this without practice in training, that action became the
performance part of an objective. If this task was performed infrequently and was not
critical, it was later probably assigned knowledge proficiency level “*a” and skill proficiency

" level “1”. These would indicate that only nomenclature and simple procedures would be

taught, and that the trainze would graduate with ‘“‘extremely limited” skill, being unable
to perform the task to “minimum acceptable levels of speed or accuracy.”

J

'Ibid., para. 3-2d(1). ~
31bid., para. 2-4f. oo A -
’Op. cit., Vol. 1l, para, 3-13a.
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-+ If the trainee is not going to be trained to meet job proficiency requirements, then
the question arises as to why his inability to meet them without practice in training is ~
used as the basis for choosing objectives. In this example; the trainee is unable to achieve °
the task standaid before training, and he is unable to reach it after training, Yet his '
inability to achieve I before training was the reason for transiating this task into a
training objective. : ’ , Ca T . i -

The hypothetical example is not an extreme one. AFP 50-58 specifies only the fol-
V.wing conditions under which a trainee ‘would be expected to reach “‘minimum acceptable
levels of speed or accuracy” in training: when the task is critical or semi-critical and
(a) there is a long time between training and performance, or (b) the task is hard to learn
on the job, or (c) the task is both hard to.learn on the job'and rarely performed, in which
~ case it must be critical, not just semi-critical. Many tasks, if not imost, fall short of R

these criteria. . Furthermore, if a “‘large, majority of the-incoming trainees have directly
relevant prior experience on most elements of the task or activity,” the proficiency levels
for training are to be reduced one level—thus widéning the gap between job standards and
training standards still further.! It is easy.to see how prior experience could endble
trainees to' meet specified standards in less time, but it is not clear why this would be a
reason to lower the standards. : .. : -
. Commentary. Of the three models under discussion, the ITRQ provides the most |,

comprehensive, explicit, straightforward procedures for translating job requirements into
training objectives. The Marine Corps mode! is unclear regarding how closely the objec-
tives must match job requirements. The AFP 50-58 model permits the omission of any .
task or tasks which the trainees are estimated to know, without, testing the estimate. Either
of these ‘loopholes”, as it were, might encourage what the Mayine Corps model itself
rightly identifies as a “‘weak practice”—writing leaming objectives to match what is being
taught, rather than to meet job requriements. B

A Y

- <
LS

Development -of Achievement Tests

_ When training objectives have been specified, it becomes posible to develop objective-
referenced achievement tests. Such tests can be used for many purposes, siich as deter- o

mining the capabilities of the entry population, determining the effectiveness ‘of training,

- and diagnosing student performance during training. They may take a variety of forms;

depending on the nature of the objective being mieasured: performance tests can be used

to assess behavior, paper-snd-pencil tests to assess knowledge, and so forth, oo e

A particular requirement of the ISD modegl is that tests be developed directly from

. objectim,‘r:seher than from the content of lessons. There are several reasons for this.

Primarily there is tlie need for determining whether trainegs have mastered the objectives.
This is central to the ISD process. Also, the procedure helps insure, indirectly, that the

content of a lesson will support its objective, since it must prepaye the trainee to pass the -

test. If tests are Wased instead on lesson content, therd is nothing to insure that lessons

will pertain to objectives. Similarly, deriving tests from objectives is expected to inhibit

the introduction of extrapeous material into lessons, since the instructional developer’s

goals ‘are clear. : ' '

4

Summeary of Requirements

Prerequisite Conditions and Information

1. Training objectives have been specified. -
2. Instructional materials have not been developed. -

'Ibid., Fig. 3-14:
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Procedures .
1 Determine epproprma types of tests based on cheucteristice

of objectives.
. 2. Construct tests to assess ntulnment of objectiven
Ammu of Service Models |

ITRO Model. At least one echievement test item for an end-of-trdninc test must be
detrived, from the Job Performance Measures, for each terminal and each ‘major intermedi-
ate objective. It is not clear whether more than one item per objective is recommended.
Guidance is not provided on sampling reqiirements fo ‘testing the transfer and applica-
tion of information, Goncepts and rules, and lkill Th lctiom, cues, conditions, and
standaxds of these items are to be identical to those of the Job Performance Measures,

" unless additional constrafhts in the training situation tequire a reduction in fidelity. In
. sddition, entry tests (o determine qualifications for entering the course), pretests (to be

used for trainee phcement within the oourse), and other within-course tests are developed '

if needed.

Marine Corps Order P1510, 28B. ‘Guidance limihr to the l'l‘RO model is presented
in an abbreviated form. A test item is to be prepered for every terminal objecﬂve, and
every enabling objective.

'Air Force Pamphiet 50-58. The model requires ﬁnt coneiderlng what relourcee are
available Tor test development, and, if tests cannot be developed for il objectives, selec- -
ting the most important, according te a weighting formula provided.- The model recom-
mends developing a Course Criterion Test with items derived from task-level objectives,
a Diagnostic Test (a pretest for placemént purposes) with items derived from intermediate
. objectives, and a Survey Test comprised of both. The purpose of the Survey Test is to

A venfy the assumptions about student entry behavior made when objectives were developed.
‘ ommen All of the models require that tests be developed from objectives,
rather than m the content of lessons. All provide some information abouit test con-
struction, nnging from descriptions of different types of tests to discussions of such
conventional topics as.reliability and validity. "The ITRO and Marine Corps thodels, how-
*.ever, provide little guidance concerning what an adequate test of an objective would be.
‘They do not indicate how itém content and form are to be selected or how content is
to be sampled to test for the transfer and application of skill and knowledge. All models
lack procedures for maintaining congruence between the actions and processes implied
in an objective (e.g., remember information, use information, remember concepts, use
concepts) and the ‘actual requiremente impooed by test items.’

ldentlﬂcetlon of Emrv Behavior *

As soon as tests have been developed, it is possible to verify the estiriates of trainee
entry behavior which provided the basis for deriving objectives in an earlier step. At
~ that txme. tasks were analyzed to identify their component parts and the skills and knowl-
edge necessary to perform each part. In order T avoid reducing objectives to trivial

[

! For a procedure to assess the consistency of requirements among objectives, instructional activi-
ties, and tests, see Wulfeck, Wallace H., II, et al., The Instructional Quality Inventory: I Introduction
and Overview, Special Report 79-3, Navy Personnel Research and Development Center, 1978,
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" levéh. an estimate was made of the p&tbrmanco capabilities, skills, and knowledge enter-

ing trainees would already possess. That estimate is now verified, before instructional -
development troceeds. ’ .

Since individuals who will be trained with this instruction probably are not available
at this point, trainee entry behavior is determined by measuring performance of a group
that is representative of the entry population in aptitude, experience, previous training, etc.
If any objectives are found to be already a part of the incoming trainees’ repertoires, they
can be deleted from the proposed course at this time. On the other hand, the representa-
tivetninmmyfaﬂtoattningbjecﬁmthathndbeenuﬂmatedtobewiﬂﬁnthekupr

- bilities, These objectives are then analyzed further to derive lower order objectives;

tests developed for these subordinate objectives, and the new estimate of entry behavior

is verg:d by administering the tests to another representative sample of trainees. This

cycle is continued until a set of objectives is obtained that is consistent with the verified
avior. It is this refined set of objectives that will be used in subse-

Laters/after the instructional program has been implemented, entry tests and pretests
can be to measure. entry_capabilities directly. If these capabilities vary from the
te made in the
that fime. B . .
. Entry behavior is also d to diagnose trainee needs when instruction is individ- -
ually prescribed. Here objectives are ngt modified, but rather training content is adjusted
according to individual requirements for attaining the objectiyes. : '

- Summary of Requirements

Prerequisite Conditions and Information

1. Objectives have been derived through hierarchical analysis of tasks. .
2. Tests are available to measure objéctives.: _ :

'Procedures
-1.  ldentify sample that is representative of trainees. . .
2. Administer tests to sample, and determine ngcuncy of earlier estimate

of entry behavior. : -
3. Add or delete objectiveo as indicated by test results, and repeat cycle.

Analysis of Service Models ' ' :

ITRO Model. The end-of-course test is to be administered to a sample of 26 to 30
trainees represgntative of those who will undergo the proposed instruction. The results
are then used to revise the objectives. Objectives which the sample have already mastered
are deleted. Those which were erroneously assumed to have been mastered are analyzed
to a lower order; tesis are then administered to another representative group, and the
cycle is repeated until the objectives match the trainee entry level. When the trainees
differ on whether they have already mastered an objective, it is recommended that pre-
tests be developed to identify the entering trainees who do not need instruction. If it
appears that the prerequisites for entry into the instruction are not sufficient to guarantee .
that trainees will possess necessary skills or knowledge, an entry test may be developed -
as well, S . '

Marine Corps Order P1510.23B. The Marine Corps procedures are similar to those
of the ITRO model, although test sample size is not specified. In addition, the Marine
modellpeciﬁuthntdnobjecﬂmconupondmgtolkﬂhﬂutdlmmnulnmuos
must perform correctly (“critical skills’) shall be retained in the instruction, regardless of
the performance of the trainees in the representative sample. )

-
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Air Force Pamphlet 50-58. The AF™ 50-58 procedures are also basically the same"
as those in the | model. The recommended minimum sample size for verifying
entry behavior is ten. There appears to be a contradiction between the guidelines for
ults and the manner in which the objectives were developed. It will be
t tests were developed only for skills and knowledge that were estimated Ed
be in the entry population’s repertoire. Yet the model specifies that instruction
W shoyld be increased as needed whenever the students in the representative sample have ,
greater difficulty than anticipated in/exhibiting the task behaviors. If the behaviors
were estimated to be outside their repertoires, then by .definition it was anticipated the
- students would not exhibit them at all. o
- Commentary. Except for the contradiction mentioned in AFP 50-58, the procedures
of any one of the models, if followed, would appear to be éffective in sdjusting the
objectives to match trainee capabilities.

. Classification of Objectives and
Selection of instructfnal Activities

Before instruction is written—even before eny instructional medium is selected—the
specific kinds of activities nacessary to provide for leaming are identified.” In later steps,
media will be chosen ani instructional materials developed to support these activities.

‘ Some activities are recognized as appropriate to all types of instruction, (e.g., inform
the learner of the objective, elicit his.performance, provide feedback): The most effective
instructional activities, however, also differ according to the nature of the cepability to
be acquired, such as information, cognitive skill, or motor skill. Thus, information is
acquired more readily if trainees are required to restate it in a context uf related informa-
tion; visual discriminations are learned more readily when critical stimuli are presented °
in different surrgunds; acquisition of motor skill requires practice, and so forth.

*  Before instructional activitiés are selected, objectives are classified according to the
type of capability they represent. Information about app'roprzte Activities to promote
learning for each type of capability is alio essential. When objectives or groups of
objectives-have been clasdifiéd, and the corresponding types of instructional activities
identified, the activities themselves are specified (e.g., “Display varing .views of the

: ships. . . . Provide three separate opportunities to disassemble the servo-mechanism).
s These specifications will later be used to determine appropriate media and the content
of instructiQn. ‘ . e B
The choice of activities and the degree of detail required in specifying them will be
greatly influenced by the nature of the behavioral requirements inherent in the objectives
* and how apparent they are. Some requirements will be self-evident in the conditions and
standards of the objective. In other instancer ** will be. necessary to analyie the objec-
tive (and perhaps be more specific in stating conditions and standards) before its behav-
_ioral requirements can be corftpletely identified. When requirements are not immediately
obvious, instructional activities must be specified in greater detail to provide sufficient
guidance for selecting media and developing instructional materials in later steps.

~

Summaesy of Requirements Py

*

Prerequisite Conditions and Information

- 1. l;formation is available about types of instructional activities appropriate
4o acquiring different types of capabilitfes. -

X | e
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1. * Clamify each objective or group of objectives according to type
of capability. o | ,
. 2. Specify instructional activities for each objective according to type .
_ of capability. : . '\ :
. £
Analysis of Servics Models * :

All three models no‘ojniu four instructional guidelines as applicable to all types of ~
leamning: inform the learner of the objective; provide for active practice; provide guidance
and prompts; provide feedback quickly. The models differ in amount of additional -

~ guidance given ‘for specifying.instructional events for different kinds of learning, snd also

in the degree to which such spbcification is required. ,
Model. Each objective is to be classified ‘as one of 11 types of learning (iden-

tifying symbols, performing gross motor skills, learning attitudes, etc.). Descriptions and

examples of each learning type are provided. Next, it is recommended thet about four

_learning guidelines be' selected for each objective from among_those specified, the number ~ -

depending on type of skill (e.g., ‘“Make the leaming activities relevant by making them

_ similar.to real life tasks that the studént will be performing on the job. .. . If students

make incorreét actions or begin tq develop bad habits, present a penalty following these
improper responses until they disappear. . .. Display d ve features of the pattern”).
If these preve insufficient to assist learning, more can be added later. Each guideline is
then converted into specific instructional activities unique to the objective (e.g., *‘Call
attention to the differences bétween the two ships™). « .-

- The' ITRO model requires recording the type of leaming and-Corpefponding activitied
on the Learning Objective Analysis Worksheet (although the formatfllustrated in the '
manual provides space only for the leaming category and not f 1e activities).

Marine %'IE Order P1510,23B. The Marine Gorps mode acknowledges that ‘“‘learn-
ing activities vary depending upon the type of objective beilfg taught,” but does not
indicate specific types, nor any learning guidelines specifi¢ to different types. It does
require that whatever instructional activities are specified be recorded op the Congolidsted
Training Data Worksheet, o ' @

Air Force Pamphlet 50-58. The model states that ‘“‘the lesson plan developed from
the POI [Program of Instruction] should contain a complete, concise description ‘of
instructional events for each stage of learning.’! The development of the POI is part of
instructional design, while the lesson plan, apparently, will be developed by another party.
Strictly speaking, » AFP 50-58 does not require instructional events to be specified as
part of the ISD . However, a format is provided for such specification—the Instruc-
tion Planning Worksheet—to be used'at the option of the training designer. Furthermore, -
AFP 50-58 provides guidelines for helping the student in six different types of learning.
The manual discusses the relative advantages of part-task and  whole-takk practicé, dis-
tribution of practice and-rest, feedback, cues, and similar instructional factors.

Commentary. The ITRO model presents a large array of different ‘learning guide-
lines,” covering 11 types of learning, from.which instructional designers fn select, while
the AFP 50-88 model gives more prescriptive guidance and explanation for a smaller
number of learning types. The Marine Corps model would not appear to provide suffi-
cient guidance or direction to insure that this step is carried out.

. ) v
' AFP 50-88, Vol. IV, para. 4-3¢. '
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Selection of lmu'uctioml’miodt) |

After instructional activities have been specified, instructional mothodt or delivery
, aystems arve sslected. Tbonmtlumyﬂnwhlchmwﬂlbobmuhtlnwconucg

with the instruction. These d involve such considerations ss instructional group
size and Jocation (OMM individual study); degree of individualization
of curriculum (e.g., curriculum, remedial loops, branching programs); pacing (group
or individually paced); management of the course (e.g., instructor-mansged, computer-
managed, self-managed, media-controlled); and who will provide one-to-one tutoring it
required (e.g., inatructor, peer, assistant instructor). Obviously, some methods are inter-
dependent; it would be impractical to combine a high dqme of individualisstion with
group pacing, for example.

Methods are selected 50 as to maximize tha effectiveness and efficiency of lmtruction, >

~ given the particular instructional activities, the nature of the trainee population, the setting,
and administrative requirements and constraints. The choice of methods is influenced to
a large degree by the kinds of instructional activities specified in the previous ISD step.
For example, if trainees are to observe a live fire demonstration, it will be convenient -
wmmmwm.mup,umwmwmmmmfumm
accident report, individual study or peer instruction might be more appropriate. The
choiecofmathado,intwn.willintlmoothoulocﬂonotmodhlnthonextlSDatep
1f self-paced, individualized instruction is specified, for example, almhct\mwillproba-
bly be precluded, but a videotaped one might be acceptable.!

, Within the constraints of the factors just mentioned, methods are chosen on the

basi# of efficiency. lndlvid\nuuﬂon. self-pacing, computer management, and similar. methods
have the potential for reducing the average time in the course, thus reducing total costs = _

when large numbers of people must be trained. Use of such methods can raise develop: >
ment costs, however, and may not be efficient for training smaller numbers. The choice
is also influenced by level and homogeneity of aptitude and experience of the trainee
population, the probable life of the course, andl the availability of facilities and ‘equipment .
Another consideration is setting; if the is to be presented on the job, for enmplo
peer instruction is often appropmta while computer- mm\cod instruction might be

impractical.

A]

Qmmwy of Requirements . g ' 4
Prerequisite Condltiom and Information ‘
1. Setting has been specified.
2. . Trainee characteristics have been identified.
3. Instructional activities have been specified.
4. Information is available on how the costs and etfectiveneu ‘of alternate

methods vary for specified nttius. trainee characteristics, and instruc-
tional activities. v

Procedures - .- ' ,

1. Specify the mthods of instruction to be employed for each, objectlve or
group of objectim )

[ 3

'ln the different ISP models, distinctions between ctional ‘activities, media, and methods vary
considerably, and some models combine certain of these stebs.' These differences are largely definitional
and are to be expected, given the interrelated nature of these elements and the processes through which
they are identified. For clarity, these elements are dlwumd hcu as dif{erent entities originating in dis-

" cretely different steps. L

-

~
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_ the choice of methods.

. Analysis of Servics Models

M The ITRO model includes selection of methods ir. the step “Specity °
lmumwntmnmdmuvuysynum.”themommWhich medisa are
chosen and a System Master Plan is developed. The model suggests that self-paced,

-individualised instruction is generally more effective than group-paced instruction.
Different methods of managing students are presented for both group and individual
modes. A glosary of methods and instructional devices is provided. . .

Marine % Order P1510.23B. The Marine Corps model also includes meth,
selection lia selection. The model provides a matrix indicating some - ~,
advantages and disadvantages of several methods. It is recommended that alternatives to

the lecture be used if possible. . ,
Air Force Pam 50-58. The AFP 50-58 model contains a Methods Directory
describing the charac cs-of several methods and their applicabliity to different

settings. The model notes that the stage of learning {early, middle, or late) will inﬂuepce
. Commentary. All of the models~describe and discuss different methods, and all
encourage.the consideration of alternatives to the traditional group-paced classroom lec-
ture.. While they specify the requiremerits which must be met (in terms of setting, ‘group
size, etc.) before a particular method can be used, they provide little information on which
to base decisions about the relative effectiveness of different methods, eithet in general or

" " with respect to their use with different trainee populations. Thus, while the gpodels may

* -be sufficient.for vejecting inappropriate methods, they do not appear sufficignt for selecting
optimal methods. E . s .

. ‘ /
" Selection of OKMdIl ,

After instructionsl activities and training methods haye been s ed, and before
instructional materials are developed, it is necessary to idéntify what/media will provide
an effective and efficient means for presenting the subject matter to the trainee. For

ple, if it has been decided that trainees should understand how the working parts of
aniengine operate, it must now be determined whether an operational engine, simulator,
television or' motian pict .re, stil} picture,.diagram, computer-generated image, or other
- device is appropriate and, of those which are appropriate, which is most economical.
The nature of the instructional activities slready specified determines which media =~ —
~can be considered. These activities were selected to expose the trainee to stimulus events
and provide response opportunities that would promote leaming. To be appropriate,
media must allow those stimulus events and response opportunities to occur. If the
instructional activity required the trainee to dhﬂnth between naval signal flags, color .
would presurmedly be required, but not motion ' If the activity was to distinguish between
target returns and noise on a rudar scope, then motion would be required but not color.

Which medium is the most economical is a function of several factots, the first
being the cost of the medium itself. Under most circumstances, for example, color )
costs more than black and white, motion costs more than no motion, audiovisual media 5%\
cgst more than printed forms. The ptevio selected methods also affect the choice -
1 of medium. ‘ For example, if self-paced instruction had been designated, tape/slide rather - '

than le’cture would be used to present verbal information; if group instruction.had beea
- designated, lecture could be used. Ainong other factors contributing to cost are existing
" investment in equipment, number of personnel to be trained, and availability and location
f production facilities. , . ) - .

A
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The procedure is to determine first which media satisfy the requirements imposed
* by’the learning activities and methods that have been specified, and only then to consider
costs, One prerequisite to selecting 2, then, is informiation about the suitability -
different media to different insiructional activities and mtethods. Another is information
-~ about-media costs and administrative-factors that affect costs. In general, media are
not selected 'dn the basis of effectiveness per se since knowi characteristics that would
make one medium more effective for certain instructional activities or methods are likely
to have been incorporated when the activities were \pecified.

<  Summary of Roquinmonﬁ

Prerequisite Contlitions and Information

1. Training designers are free to select from a range of media.

2. Instructional activities have been specified. '

3. , Methods of training have been specified. ) .

4. Information is available concerning the appropriateness of different media-
to implement different activities to be used in conjunction with different
méthods. ‘

5. - Information is available concerning the costs of different media.

Procedures

1.  Determine which media will be suitable &i‘n’;plement the instructional
activities and methods. .
2. Consider relative costs of media determined above and select most economical
- set of media. .2 e o

Analysis of Service Models

- ITRD Model. A two-part procedure is specified for selecting media. In the first part, -
- matrices are utilized to select a set of possible-media, based on the stimuli inheérent in the
learning activities, the complexity of the quect.ive,_ the training setting, the development
site, and the amount of available funds. In the second part, final selections are made on
the basis of cost, practicality, existing investment in production facilities, resistance®o
innovation, ahd characteristics of the trainees such as reading ability. The first part of the
procedure, then, is algorithmic, while the second part is judgmental.
‘ Marine Corps Order-P1610.23B. The Marine Corps model states that the use of media
- can “substantially enhance the loea_rﬁnk process’' by stimulating more of the students’
senses, presumedly in comparison to a lecture. This implies a slightly different definition
of “media’”’ from that of the ITRO model. In the ITRO model, the “traditional classroom"
is one of several media. The Marine Corps model treats mediated instruction as an adjunct
to, or substitute for, traditional methods. Perhaps for this reason, the Marine Corps model
does not treat the matter of media selection in great detail.
A selection matrix for choosing media is provided, but no directions for its use.®> The
matrix displays six types of leaming and 13 “Characteristics/Advantages of Media,’’ such
as “simplicity,” *‘large classes,” ‘“‘realistic,” and ‘‘motivation.” If the type of learning is
given, the matrix will yield from two to 16 appropriate media. Final choices would pre-
sumably then be made in the light of the characteristics or advantages corresponding to
the media indicated. To use this matrix, it is first necessary to classify each leaming objec-
tive according to type of learning. However, t*re is no explicit requirement in the

'MCO P1510.23B, para. 430.4d.
Ibid., App. G.




Marine Corpc“model to do this, nor is there any lpace indicated on the Consolidated
Training Date Worksheet to keep a record of type of learning.
Air Force Pamphlet 50-58. A media selection matrix and a procedure for its uce
are presented. The.first'step is to classify the k :wledge or skill represented by each | .
objective as either con~rete (e.g., motor skill, clastifying aetua}ﬂbjectt) or abstract B
(e.g., rules using language, verbal leaming). This is done for early, middle, and late :
states of learning for each objective.
For each concrete skill or knowledge, the second step is to decide whether media
@ needed. The model states that actual job conditions and equipment are preferable.
weedia should be used only when certain specified practncal and instructional constraints
prevent the use of job conditions. The next step is to identify which of three stimuli—
auditory, visual, and kinesthetic—are involved in learning the skill or knowledge. A
guide is provided to aid this determination.. The stimulus (“presentation mode”) in turn
determines the media options. When the matrix identifies more. than one medium, a .
choice is made on the basis of group size, cost, instructor’s role, and other administrative - T
factors listed in a Directory .of Media.
For each abstract skill or knowledge, the second step is to det.ermme which of four
presentation modes—-audntory, visual, semi-motion, or interpersonal sunulutlon—-is required
to express the concept associated with the knowledge or skill, If the concept can be
expressed by spoken or written word alone, no medium is required. Otherwise, a
matrix is used to determine media options, based on the specified presentation mode and
the size of the group receiving instruction. If the matrix indicates more than one medium, *
a choice is made on the basis of the administrative factors listed in the Directory of Media.
‘ Commentary. The appropriateness of different media to a given objective is deter-
mined in the ITRO model by considering the stimulue and response requirements of the
instructional activities; in the AFP 50-68 model, by considering the objectives themselves;
and in the Marine Corps model, primarily by the type of learning. In all cases, the
accuracy of the determination would appear to depend on the skill of the analyst. None
of the models provides guidance on how to determme stimulus requirements—only on
how to match them to medis.
The detailed procedures in the ITRQ and AFP 50 58 models clearly represent a
serious attempt to encourage users to consider a wide range of media. The incomplete
treatment of this step in the Marine Corps model brings into question whether Marine
Corps trainers are actually expected to dou likewise.

'Grou‘ping and Sequencing of Instruction

To create a course of instruction from the diverse objectives that now exist, the
next step is to determine’and specify how they will be grouped and sequenced. An
obvious factor that affects grouping is commonality of subject matter. Another is trans-
fer of leamning; to the extent that seems reasonable, objectives should be grouped together
" when some transfer of leaming between them can be anticipated.

Two kinds of factors affect sequencing. One is the degree of dependency between
objectives. If leamning one objective depends on learning another, they must be sequenced
accordingly. Where no dependency exists, more latitude is available and the process
invokes the second factor, the set of overall sequencing principles chosen; simple to
complex, job order, familiar to unfamiliar, most difficult first, most difficult last, etc.
Unfortunately, there are no universal principles. In fact, a rationale can often be found
for conflicting strategies. For example, sequencing topics on the basis of the order of
job performance may often be most meaningful from the point of view of the learners,
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yet it may sométimes result in giving the most exposure and rehearsal to the easiest and
least important aspects of job performance. At present, decisions about sequencing of

' instruction must be based in part on individual judgment. " » . '
T - In addition to factors-that-pertain-to-learning, grouping and sequencing decisions
are also subject to practical and administrative factors such as safety and availability of
equipment apd facilities. A principal characteristic of the ISD approach is that decisions’
about sequencing and grouping are made as much as possible on the basis of learning

» factors, rather than solely on the basis of administrative factors or past practi_ée.

- Summary of Requirements

Prerequisite donditions and Information

* 1. Knowledge of the effects on learning of different sequencing plans
is available. .

Procedures

1. Identify commonality of subject matter and anticipated transfer of
+ learning hetwecin objectives. . ‘
2. ldentify degree of dependency.between objectives.
3. Select overall'sequencing principle(s).
4. Group and sequence objectives. .
. - r . ) &

Analysis of Service Models ’ o . ’

ITRO Model. Obijectives are first categorized as dependent, independent, or sup-
portive (those between which some transfer of learning occurs). The dependent objectives
are then sequenced as necessary to insure that prerequisite learning will occur first. Next,
supporting objectives are placed as close to each other as possible without interfering with
the dependent sequencing. Independent objectives are sequenced last, in any order that
is practical. The next step is to identify identical objectives and objectives with identical
actions. Deletions are made to identical objectives so that each is taught only once.
Objectives with identical actions, but different objects of the action, are grouped together,

'Marine Corps Order P1510.23B. The Marine Corps procedures are identical to the
ITRO, except that no mention is made of identical or identical-action objectives.

Air Force Pamphlet 50-58. The terminology used is slightly different from the
ITRO/Marine models, but provides essentially the same procedures.

Commentary. The only unambiguous guidance from the Service models is to
place dependent objectives later in the sequence of instruction than the objectives on
which-they depend. Given the inadequacy of knowledge about how different sequencing
strategies affect learning, and the difficulty of estimating transfer of learning, this may
well be all that thc models can do, leaving the rest to the individual judgment of the ,
training developer. . ' '

Development of Plan for ,
Authoring and Managing Instruction

A written plan must be made available to those who will author, conduct, and
manage the instructional program. “Whether in a single master plan or in. separate docu-
ments intended for the different personnel concerned, the decisions and specifications
made in previous ISD steps must be transmitted to those who will carry them out.
Thus, the content and structure planned for each lesson must be specified to those who
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will author instruction. Information about the presumed literacy level, experience, age,
etc., of the target audience will need to be provided, and the type and frequency of
testing specified. The same informziion must be made available to. the instructors and .
course managers. In addition, they must be informed about such administrative matters *
- a8 class schedules, instructor allocationc, and equipment and facilities use; All of this
information is provided in a plan(s) for developers and managers of instruction.

Although the provision of a plan is discuseed here as a distinct ISD step, the content - .

of the plan so far as lesson specifications-is concérnad has been almost wholly determined

by the' decisions made in earlier steps which specifies the {rouping and sequencing of

objectives, instructional activities, methods, and media I the earlier decisions and

~ specifications about instructional design have been recorded in a form. that successfully
conveys this information to those who will use it, then a good portion of lesson specifi-

cation has been accomplished. b ' S |

What remains is to organize the course into its units/lessons, specify the objective(s)
for each unit, and describe the insiructional plan for each objective (e.g., how the trainee
- is to be informed about the objective, how stimulus material is to be presented and per- .
formance elicited, how guidance and feedback are to be provided). If, however, the
decisions made earlier have not been recorded in usuable form, this must be done at
this point as part of the lesson specification process, prior to authoring instruction.

In either case, decisions must be made about administrative matters such as class
schedules and equipment use. Although such information may not be necessary to develop
instruction, its development is included in this step for the sake of completeness. Actually,
aspects of the plan that have no bearing on lesson specification can be developed either
now or later, so long as the plan is complete before instruction is implemen.ced.

Summary of Requirements ', ,
Prerequisite Conditions and Information

1. Objectives; instructional activities, methods, and media have all :
been specified. . ] -

Procedures .
.1, Specify the content and design of each lesson.
27 Specify how the instruction will be conducted and managed.

Analysis of Service Models

ITRO Model. The ITRO model specifies that a System Master Plan be developed -
to indicate how the course will be conducted, how students will be inanaged and tested,
how instruction will be developed and evaluated, and other clements. - Media specifica-
tions are made separately. ; ‘ ’ ‘

Marine Corps Order P1510.23B. The Marine Corps model specifies that a Consoli-
dated Training Data Worksheet be constructed for each objective, specifying instructional
strategies (methods), instructional activities, logistical considerations, and the main and
supporting ideas for the instruction. : L

Air Force Pamphlet 50-568. The AFP 50-58 model specifies that the instructional
activities, methods, guidance to the instructor, estimated instructional hours, equipment,
and media required be specified for all objectives in a Program of Instruction (POI).
_ Commentary. Each of the models, then, requires that some plan or outline be

provided. As mentioned, this step may be combined with others—as it is, for example,
in the ITRO and Marine models. The adequacy of different models is discussed in the
four preceding ISD steps where the information that constitutes the lssson ‘specification
is developed. ,
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Review and Selection of Existing Materils |
" After instructional es and media have been specified, and before development

if they match the specifications in whole or part. If they do, such materials can be _/ - .
utilised, with resultant savings in the next 18D step of authoring instruction. However, -

in addition to satisfying the requirements for instructional activities, methods, and media,

such materials must also be appropriate to the expected trainee charscteristics:(experience, .
reading ability, education, etc.) and in harmony with the instructional mangagement plan

of the proposed coupse.

The distinguishing characteristic of the ISD approach in this step is that the suita-
bility of existing materials is judgéd according to the specifications that have now been
established for instructional actlvities, methods, aid media. Although these specifications
have some latitude that would allow changes in order to match existing materials, this 7
is only permiasible if the alternate.activities, methods, and media are also appropriate to . :
the objectives. ' ) : : ' S
If existing materials are to be reviewed for their appropriateness to the newly
established specifications, it foHows that this review cannot precede such specification.
Indeed, if existing materials are examined h:fore activities, methods, and media are speci-
fied, it is all too easy for the former to influenceshe latter. The ISD approach is to
determinie what form the instruction should take. according to what must be learned, not . o
according to what materials happen to be available. o - ) ' W

Summaery of Roquiromiﬁts \ .

“ \Prerequisite Conditions and Information - N

1. Instructional activities have been specified.
2. Methods of training have been specified.
3. Media have been specified.

. 1. Examine existing instructional materials to determine whether any meet
the specifications for instructional activities, methods, and media.
2.  Select materials or parts of materials that meet the specifications, or , -
which could be efficiently revised. . v

I )

Analysis of Service Models . ) .
ITRO Model. After instructional activities have been jdentitied, existing materials

are reviewed to determine whether some of the effdrt of developing new instructional .

materials can be avoided. This review is to extend o materials produced for other courses,

~

b

in other Services, and in the civilian educational and training communities. Whether .
existing materials can be used in the course under development is deterrhined by their
appropriateness to the specified objectives, trai e characteristics, leamning guidelines,'

- methods, and media. Materials that are nearly, but not entirely, adequate, may be

revised. Moreover, some changes may be made in the specifications. The model states

that the specifications for learning guideliries, methods, and media may ‘be considered

more flexible than those of trainee characteristics or the objectives themselves. Any ‘

materials selected must be supjected to validation in a later step. ) ce e _ : .-

! Learning guidelines are used in specifying instructional activities, see p. 31,

PR
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—eritevion—Instructional-strategy, i.e:

Marine Order P1810.23B. - The:Marine Corps model places this step prior to
determining methods and media. The adeqiacy of existing materials is determined by -
their appropriateness only to objectives, trainee characteristics, instructional activities,
and test items. (The manual, perhaps by oversight, includes “instructional strategy” as a

. ' tods-ard medta- 1a-det

-

Only Marine Corps materials are consideted in the review. Thede is no mention in this
stop of subsequent validation of selected existing myterials, nor in the step “Valjdate
~ Instruction,” where the only instructional input listed is newly developed materials. The
placing of this step ahead of determining instructional strategy would save the effo .
involved in selecting media and methods in those cases where existing materials, using
~existing media and methods, were judged adequate. However, a tendency might exist -
to adopt materidls based ofi instructional strategied that were actually inappropriate, if
the strategies had not been specified beforehand in an indépendent step. -
Air’ Force Pamphlet 50-58. This model does not discuss the review and adoption of
- existing materials as.a distinct ISD step. Thig would not, presumally, prohibit the use
of existing materigls in a course. T ’
Commentary. Both the ITRO and Marine Corps models make clear that the selec-
tion of existing materials is to be based on specified characteristics of the materials,
rather than simply on personal judgment. In considering the absence of this step in
the AFP 50-88 model, it should be noted that there is also an absence, in the next ISD
step, of any specific guidance for authoring instructional materials. Since the selection
of existing materials is in lieu of developing new ones, the model is consistent when it

', omits both steps. : _ e

"Authoring of Instruction

After existing materials havee:;e/n_teviev'ved, and suitable ones adopted or revised,
ed

- new instruction is developed as n . The content of instruction is determined by the

earlier decisions on grouping and sequencing of objectives, instructional activities, methods,
and media and by the specification of content for individual units/lessons provided in the
authoring plan. The actual authoring process consists of such activities as writing scripts,
and preparing tape/slide presentations. ' .

~ ISD models are not intended to provide specific guidance with regard to the many
technical skills needed in authoring instruction. Rather, the step is included in the

models to specify: its relationship to earlier and-later steps and to indicate the empirical
trial-and-envor. orientation of the authoring process. ) '

A’ first drafts of instructional materials are produced, small portions are tried out
on individuals who are representative of the entry population. The materials are then
revised to correct weaknesses, omissions, and -ambiguities. oo

A distinguishing characteristic of the ISD approach to authoring materials is initially
to include only the bare¢ minimum of instruction, and subsequently to augment instruc-

+ tion as needed. This approach is used to prevent the inclusion of extraneous material,

which could easily be incorporated if an attempt were made to be comprehensive,
8ince instruction is deliberately designed to bejust adequate, the tryout process is an
essential part of ISD. Initial drafts are not expected to be completely satisfabtory and
it should be found necessary to augment instruction. Only through this progression
,can the economies of minimal instruction be assured. In a later step, quantitative infor-
mation about the effectiveness of instruction will'be obtained using larger groups of
trainees, and further opportunity for revision will be available.

N -
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, i determined in the next step.)
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Summary of Requirements .
- Prerequisite Conditions and Information |

Objectives have been grouped and sequenced.

Instructional activities have been specified. , .
Methods of training have been specified. S .
Media have been specified. :

Lesson structure and content have been planned.

1. Develop lean iinstruction. ° ‘

2. Try out instruction on small number of persons representative of students. .
3. . Revise and augment instruction as nece . ‘

Analysis of Service Models.

ITRO Model. The ITRO model specifies that only a minimum of instruction be
included in first draft materials. Thia instruction is then tried out on one student at a
time, and revisions made as needed. The ITRO manual provides 6‘:10111 guidance for .
writing or developing many different types of materials: audiovisuN scripts, slide/tape
) programs, television, programmed texts, and other printad materials, platform lectures,
. ; ~ sell-teachifig expdrtable packages, job performance aids, and so forth. - ~ ]
L " Marine Order P1510.28B, The Marine Corps model also specifies that only -
the minimum instruction necessary to achieve the objective be used. In addition, the
model requires that a plan of the proposed instruction (“Concept Sheet’) be approved
prior to beginning work. No specific guidance on authoring materials themselves is -
presented. The model specifies that, if possible, instructional materials be tried out on
‘“‘a‘single representative learner.” : _
Air Force Pamphlet 50-58. The AFP 50-58 model specifies that materials be tried
out on a.small number of students, but not until they have first been subjected to an
internal review by other subject matter experts. The model provides guidance on
revising materials during the tryout phase, including how to remedy different types of
failure to learn (retention, transfer, acquisition). _ _ .
.Commentary. All of the miodels, then, provide for a tryout of materials during devel- = °
opment, and the ITRO and Marine models emphasize that instruction should be lean.
The absence of specific authoring guidance in the Marine Corps and AFP 50.58 models
should not be considered a deficiency, since description of the many different technical
authoring pyocedures is not intended to be included in ISD manuals, ' - o

Ll ol 8 ol o

Validation of Instruction

L

After instruction has been developed but before it is put into use, it must be tried
out to see if it works—that is, to see whether trainees attain the objectives. This is ¢ one
by administering the.course (or major parts of the course), under conditions that closely
approximate its intended use, to groups of trainees representative of- the entry population.. -
Objective-referenced achievement tests developed prior to and independent of instructional
development per se are the primary validation criteria. Other measures of instructional
adequacy, such as time to complete lessons and acceptability to trainees, may also be
obtained at this time. Instruction found to be deficient on any of the chosen criteria is,
revised and subjected to the validgtion process again. '

" a0
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P,\nnquhile Condijtions and Information .
1. Objective-referenced achievement tests are available.
v 1. Specify achievement test validation criteria (number and percent of
- persons in validation sample required to pass tests). ' _
2. Specify additional validation criteria. . .
- 3.  Present instruction, administer achlevement tests, analyze results, revise
' instruction, and repeat cycle until validation criteria afe met.

Analysis of Service Models - o
, ITRO Model, The ITRO procedure is to conduct both individual and group
. validation trials. It must first be decided what types of information will he needed to

nieasure the adequacy of the materials (e.g., achievement tests, student sttitudes, time -
to complete lesson) and what criterion values will be considered adequate. Instruments

o \

for collecting and recording the data must then be developed.

Before trials.are conducted, entry tests ang pretests, if available, are used to select
suitable subjects. In individual trials, while the instruction is being presented, trainee
questions and any help given are recorded. When the trainee has completed the lesson,
the post:test is administered, followed by attitude and/or other chosen measures. Fol;
lowing individual trials with from three 10 six trainees, the materials are revised in the
light of test results, student comments, and’ whatever other data were collected. The model
acknowledges that a good deal of judgment is required in diagnosing of deficiencies in
the materials. When gh felt that the lessons are adequate, group trials are undertaken.

The model provides a method for determining the sample size needed to obtain
statistically significant results in group trials, as a function of different standards for
mastering objectives. Possible criteria to be used in setting such standards are similar to -
those used earlier in task selection (e.g., task delay tolerance, availability of trained incum-
bents, learning difficulty). The model cautions against being too rigid in petting standards,
however, and acknowledges that a great deal of error is present in any attempt to measure
performance. If-the trainees fajl to reach the criterion specified, the “revision cycle”
(presumably the validation procedure) must be repeated. The ITRO model acknowledges
that it may not be possible to complete validation before implementing the course, and
that continual revision with the actual trainees'may be required. . )

> Marine Corps Order P1510.23B. .The Marine Corps model specifies that instructional

~ materials be-tried with progressively larger groups and revisell “‘until they are satistactory,”
‘First, the materials are tested on a single representative leamer, revised, and tried out :
again until “consistent errors are removed.” Second, group trials are conducted until
“the desired mastery criteria have been obtained.” The manual states that ‘‘group, in
‘this case, does not necessarily mean that the trials must be conducted with a group of a
certain.size.” The Marire Corps model, like the ITRO, acknowledges that it may be
necessary to validate materials’by continual revision with actual trainees. \

Air Force Pamphlet 50-58. The AFP 50-58 model also recommends a two-part
validation procedure. In the first part, the instruction is presented to a group of six to

. ten students, evenly divided between low, medium, and high aptitude. Information
about error rates, and time to complete, collected during this tryout is then used as the
basis for revision. Instruction is then presented to another group of six to ten similar

- .students. The cycle of instruction, test, and revision is continued “until it is proven that

~

41

&
&




omre B T I e e R I Tt U N e s
- . .
.
. [ .
. o - .
. »
’ R - ®
.
[ ] .

. the students can perform to the level specified in the criterion objectives and tests,”
or until at least 20 students have been through the instruction, whic occurs later.

In the second part, complete instructional sequences (ideally thd entire course of -
" instruction) are presented to a group of about 30. This is called an “operational tryout,”
and is conducted using the equipment, facilities, and administrative procedures that will
be used when the course is operational. If students fail to meet- objectives, the model
requires the designer to reassess the task analysis, objectives, tests, and instruction dongn
and development.

Commentary. The procedures recommonded in the different models are essentially
similar, although the Marine Corps model allows cunsiderably more leeway in the size of
the sample for gioup trials. Any of\the three sets of procedures, if put into practice,
would be adequate to determine whether the traininggbjectives had been achieved as
measured by the achievement tests. ¢

~

\nternal Evaluation

After the instruction has been implemented, its actual effectiveness must be deter-
mined. Although validation in the preceding step indicated that persons who received the
instruction would attain the objectives, this was only an estimate, based on an approxi-
mation of real training. How well the instruction works during actual training with
actual trainees will now be determined. While validation occurred at one time only,
internal evaluation will be continuous, since the capabilities of trainees and the manner
in which instruction is conducted may change over time. The principal measure of
instructional elfectiveness is the trainees’ performance on the-objective-referenced
achievement tests. Other measures include trainees’ and instructors’ opinions and atti-

* tudes concefning the instruction, time to complete lessons, and attrition rates. This
evaluation of instructional effectiveness is sometimes termed product evaluation.

As deficiencies in the instruction are discovered, an attempt is made to identify
their causes and recommend.remedies. In locating the source of a problem, it will be ..
important to know what ISD steps had previously been performed what decisions were
‘'made, the rationales for these decisions, and the way in which they affected training.

It would be pointless to consider revising the choice of. particular instrucétional activities,

for example, without first considering whether and how they had actually been incorporated
into the instruction. This analysis or "evaluation of how the ISD process itself was carried-
out is also part of internal evaluation, and is sometimes termed proceu evaluation.

Summary of Roquurpmonts , -

Prerequisite Conditions and Information : ' .

1. Records of students’ performance on achievement tests are available.

2. Documentation is available of what occurred during the ISD process,
including such elements as rationales for decisions, and departures
from standard procedures.

* Proeedures .

1. Specnfy evaluation criteria (number and percent of perso required
to pass tests, etc.).

2. Identify the causes of shortcomings in the instruction and specify

revisions,

e
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'Analysis of Service Models

-The ITRO model specifies that the effectiveness of both the'instruc-

“tion and the ISD effort itself be evaluated. I-structional effectiveness is measured: by
trainees’ attainment of the objectives, as represented by test scores. The methods used
are basically the iame as validation prggedures. The manual also recommends collecting,
information such as trainee backgrourld, entry skills, time to complete lessons, trainees’
evaluations of the media and methods, and instructors’ evaluation of the content. Fhe
product resulting from these activities is a report recommending revisions to improve the
, The other aspect of internal evaluation—pregress and process evaluation—is actunlly
begun earlier. It begins with scheduling the ISD steps and determining which parts of
each step will apply to the specific project. Then, as work proceeds, reports are made
concerning quality, adherence to schedules, departures from plans, rationales for deci-
sions, and other relevant factors. At the end of .each step a report is made as to ‘whether
the products of that step are good enough to serve as input to ensuing steps.

Marine Corps Order P1510.23B. The Marine Corps model specifies that the follow-
ing be evaluated, preferably by a person or group independent of course design and
instructor personnel: (a) whether students are mastering the objectives, (b) whether
the course was developed according to required procedures and schedules, and (c) whether
the course is being administered as planned. A sample form Js provided for use in record-
ing trainee test performance. In the sample Evaluation Plan, it is recommended that when
fewer than 80% of the trainees are mastering 80% of the objectives “the instruction will

-become suspect.” Checklists are to be used to collect data on course administration.
Student and instructor evaluations of the instruction are to be obtained. The product .
.of this step is a set of recommendations to resolve problems and weaknesses,

Air Force Pamphlet 50-58. A quality control team, free from the influence of the
instructional staff, is to conduct the internal evaluation. General qualifications for team
members are listed in the manual. Part of the team’'s responsibility is to use the follow-
ing procedure to evaluate trainees’ mastery of objectives: i .

1. Select a random sample of students about to graduate, administer course
criterion tests, and report the results. Before testing, the team decides )
what will be the passing score. - L
2.  Administer the corresponding diagnostic test whenever there is poor per-
.. formance on a course criterion test, to isolate the cause of the deficiency.
3. Scrutinize the part of the course where the deficiency seems to lie, and
suggest ways to correct the deficiency. R '
- 4. After changes have been made, readminister the tests to graduates of ‘
o - the revised course. _ . :
The model does not specify sample sizes for the test program, but requires that, over a
period of several graduating classes, each test be given. The quality control team is
also responsible for examining and evaluating compliance with course control documents,
performance of instructors, and the adequacy and appropriateness of training aids and
equipment, supplies, and facilities.

Commentary. All of the models require that trainees’ mastery of the objectives be

used as a criterion for determining the effectivengés of the course. Any of the three

ining objectives had been achieved. The Marine Corps model, however, provides pri-
marily an outline of the step rather than a detailed specification of procedures.

/&: of procedures, if put into pructice, would be adequate to measure whether the
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External Evaluation

In addition to determlning whether tninm are attaining course objectives (internal
evaluation), their proficiency and the adequacy of the instructional design and develop-
ment process must be evaluated by a tm\dard external to the course: the performance
of the graduate on the job. If graduates are unable to perform certain tasks when they
reach the job, and these deficiericies are unacceptable, the. course may have to be revised.
The purpose of external evaluation is to discover any such deficiencies, identify their
-causes (e.g., improper_ job analysis, inadequate training), and reoommeqd reinedies. If,
for example, the job has changed since the original analysis, or if the analysis was .faulty.
thelistofmksonwhiehthecoumisbuedmy ve to. he changed. If the training
product is not adequate, instructional activities or the objectives themselves may require
‘revision. If skills and knowledge have been forgotten by the time they are needed, the

.., remedy may be to increase training, train on the job or shorten the time betweeén train-

ing and pertormance in some other way.

Probably the most accurate methods of external evaluation are du'ect observation
and testing of graduates on the job. Such approaches are costly, however, so some
reliance, if not all, must be placed on supervisors’ summary evaluations (ratings) of per-
formance.. Gnduates' evaluation of their own and peers’ performance may be included.
Information also may be obtained on such factors as what tasks are perfomed what
aspects of training are perceived as insufficient, and what training is not used.

Whatever the source and type of evaluation information, it should be obtained at
a task level of specificity. More general evaluations are of little use in isolating the
causes of inadequate performance. In all cases, the external evaluation must take place
fairly soon after the graduate has reached the field (usually within a few months). Other-
wise, it will be difficult to discriminate between skills and knowledge acquired in tmnmg
and those acquired on the job.

Summary of Requirements

Prerequisite Conditions and Information

1.  Access to supervisors and job incumbents is possxble soon after arrival
of graduates on the job

Procedures

1. Construct evaluatxon mstruments (mail questnonmures, job sample tests,
interview guides, etc).

2. Collect evaluation information. .

3. Analyze data, identify causes of deficiencies, and specxfy revisions.

)

Analysis of Swvico Models

ITRO Model Two questions are considered in external evaluation: Can the graduates
,perform their job tasks, and is the job the same as it was when originally analyzed? The
*recommended method of determining whether graduates can perform their tasks is to
administer Job Performance Measures in the field 30-90 days after graduation. Basing
decisions on data-gathered by other means (questionnaire, mtemew. etc.) 13 descnbed
as far riskier.

Determining whether the original job analysis is still valid is seen as a matter of
determining the present relationship between the Job Performance Measures and actual
job requirements—that is, the predxctwe validity of the Job Performance Measures. Per-
formance on the Job Performance Meagures 1s compared with supervisors’ evaluations of
graduates’ performance.
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, For interpreting the information from interviews and questionnaires, and deciding
«  whether the course,needs revision, the model acknowledges that no hard and fust rules
apply. It provides guidance, however, oh such questions as how to interpret data when
a conflict exists between supervisors’ hatings and Job Performance Meagure results. The
model cautions against revising simply for the sake of revision, and recommends making -
‘few, if any, changes if the majority of graduates and supervisors are satisfied with the .
o quality of the training. - - S S .
~ ' , Marine C Order P1610.23B. The Marine Corps model stites that the Jurposes
: ‘ of external evaluation are to determine whether the graduates are performing as : :
. * trained and whether the job has changed since front-end analysis. The principal methag,
is to survey graduates aid supervisors, by questionnaire or interview, on how well they . C e
believe the' graduates perform the job, the type and extent of training received on the . .
job, the effectiveness and relevance of instruction, how graduates of the new course com- s ’
+ pare to graduates of earlier training, and similar points. In addition, the manual states . o
that “the validators will attempt to determine how well the graduates scored on the Job
~ Performance Measures and which JPMs gave them the most trouble.” . -.’ _
. . Air Force Pamphlet 50-68, The AFP 50-53 model specifies that ex - evaluation
' may be accomplished by questionnaires, observation, interview, and form supervisor’s
- evaluation during the graduates’ first two months on the job. Content of the evaluation .
instruments is to be based on the Job Performance Requirements and Training Require-
ments listed on the Training Data Worksheet. Examining the data collected from valida-
tion and internal and external evaluation is expected to show whether the graduates satisfy
job performance requirements. | Y o
Commentary. The ITRO method, administering Job Performance Measures to grad-
~ uates in the field, appears to be the most reliable way to measure the adequacy of the
instructional design, but also the most costly. The ITRO model provides the most guid-
ance for isolating the causes of performance discrepancies revealed during external eval,
v uation. If summary evaluations are to be used, the ITRO and AFP 50-58 model both
toe specify that information be obtained at the task level of-specificity, while the Marine
Corps model does not. The Marine Corps model is unique among the three in specifying
a delay of six months, rather than two or three, before surveying graduates. A delay of
this length might reduce the meaningfulness of the findings, since much of an incumbent’s
- skill and knowledge at that point may have been acquired on' the job, not in training.

l SUMMATION | ' -

. The adequacy of ISD and the Service guidance in general varies according to the
*  kind of*ISD step in question. Three general types of steps can be distinguished.
.o 1. Procedural steps. Most ISD steps involve the direct application of procedures.
~ ' The. means for carrying them out are generally available. . Examples are Identification of
Job Requirements, Analysis of Tasks, Identification of Entry Behavior, Development of
" Achievement Tests, Validation of Instruction. The adequacy of ISD with respect to ) ~
procedural steps becomes a matter of the clarity and completeness of the guidance. .
Both the ITRO and AFP 50-.68 models (with the exceptions noted in this chapter)
appear adequate in this regard. The Marine Corps model is in the nature of an outline
of what steps must be accomplished than a set of instructions for accomplishing them,
- and while it cites the ITRO model as a reference, there is every indication that it is
intended to be sufficient by itself for carrying out ISD. The highly abbreviated form of
the guidance makes its intent harder to discern, thereby presenting wider latitude for
misinterpretation or misapplication. '
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2. Decisions affecting total system performance. These design steps involve deci-
“ions that interface with other components of the operational system and affect force
effectiveness and productivity. The steps are Selection of Tasks for Training and Selection
of Instructional Setting. Tasks selected for training establish the goals of training and
thereby determine the output of the training subsystery, Thus, tasks must be selected on
the basis of their contribution to overall system performance. The setting that is selected
for training interfaces with other components of the system (e.g., it may reduce the pro:
“ductivity of supervisors who must devote time to on-the-job mstruction) and should also
beulectod.onthebnhofmwmmeffocts :

To develop information about the relationship between system performance and
criteria for selecting tasks and setting uquirel a criterion of system performance against
which variations in task and setting can be tested. Currently available criteria of system
performance such as those used to assess force readiness (e.g., personnel and equipment
fill vs. authorization, deadline rate, hours on equipment, trdining status) are either insen:
sitive to variations in training or not reliable. Because the effects of task and setting
selection cannot be uthfactorily measured, ISD in general, and as represented by the
Service models in particular, does not pto\nde an adequate methodology for making deci-

- sions that atfect total system Wﬂ fact is reflected in the lack of systematic
procedures in the Service mod lecting tasks and settings. :

3. Decisions affecting training system performance. These design steps involve deci-

" sions that affect the efficiency of training. The steps are Selection of Instructional
Activities, Selection of Instructional Methods, Selection of Media, and Grouping and
Sequencing of Instruction. Once the goals' of training have been decided, decisions made
in these steps determine the efficiency with which these goals are attamed The present .
state of the art of instructional design, however, provides only mcomplete informatnon

for making these decisions. = .

Current guidelines for selecting instructional activities, methods; media, and sequence
are rudimentary. They provide only the starting point for a trialoand-erroz approach to
maximizing efficiency, which—given the number of possible combinations of methods—
could not be expected to succeed. Thus, while ISD does provide a framework for com-
paring alternate strategies (if time d resources permit), it cannot be regarded as a meth-
odology for achnevmg optimal ing elﬁclency, given the current state of instructional
technology .

(& ]
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- Naval Air Systems Command; to Marine Corps schools by He-.icuarters, Marine Corps! ‘
- and to Air Force MAJCOMS by the Directorate of Operatior : and Readiness, Headquarters, *°
. Air Force. . ’ ' o : ‘

¢ . A
\ . v . o . i . ”;!:
.‘ . ‘ + -
- .+ Chapter 3 .
o . : | .
A MAIL SURVEY OK ISD APPLICATIONS =~
At the initiation of this study, staff members visited headquarters organizations in . -
each Service to identify the locations of applications of Instructional System Develop- ) -

ment and to determine lines of suthority and responsibility for ISD" implementation.'
Information obtained suggested the possible use of ISD in many organizations, far more . .
than could be individually examined in the study. ' '

In order to 'iden’tity the organizations that were making maximéf use of ISD pro: | ! .

cedures, an ISD Activities Questionngire (see Appendix A) requesting descriptions of

ifstryctional development procedures war distributed to schools and_units in each Service

that were engaged in' training and training developrhent. The questionnaire was sent to L -
Army schools by Training Developments Institute, Army Training and Doctrine Gommand; R

[}

to Navy fleet training centers, technical training centers and training detachments by - - -

Chief of Naval Education and Trainirig; to Navy air crew training units by Headquarters, ¢

Because in some instances major commands reproduced the questionnaire and redis- .
tributed copies to subordinate units, it is not possible to sprcify exactly how many ISD
Activities Questionnaires were distributed. The questionnaires were Yeturned from a oy
total of 209 organizations in the four Services. ! -
In completing the ?nestionnaire, respondents first listed all courses, either existing -
or under developmient, for which job analysis data had been compiled. .Although we did

N4

P
! Visits were made to:
Army - . . . Mar'ne Corps
Training Developments Institute, .. Headquarters, Marine Corps
Training and Doctrine Command .

Training Support Center, Air Force o . )
R Training and Doctrine Command Directorate of Operations and Readiness’ . \\\/
Directorate of Personnel Programs ,
"© Navy Air Training Command , '
Chief of Naval Operations 4444 Operations Squadron (ISD) TAC v

Air Force Office of Scientific Research
Technical Training Division, Human
Resources Laboratory

Director of Naval Education
and Training
Chief of Naval Education and
. Training '
Naval Air S8ystems Command
Chief of Naval Technical Training
Naval Training Equipment Center
Training Analysis and Evaluation Group
Navy Personnel Research and Develop-
ment Center

~.
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not c.ieﬁne ISD in terms of any specific type or sequence of activity, we did require that

job analysis data be available for developmental efforts entered into the questionnaire.

This was done to eliminate from the study instances in which ISD was considered tc be
nothing more than the application of one or more design or instructional techniques with-
out the need for deriving training from job requirements.! Thus the sample was restricted
to those efforts which treated the derivation of t,raining from specified job requirements
as a fundamental characteristic of I1SD.

Across all Services a total of 1,814 training courses so defined were identified
(Table 1). .

Table 1"f

Training Courses With Job Analysis
Data Available

Organizations .

. Service, Respondirig Courses
Army - 16 : v 367
Navy | 65 459
Marine'Corps ’ 10 15
Air Force 118 923
Total _- » 209 1814

Of the 209 organizations responding, 305 (98%) also provided information on the .
total number of courses they conduct, which is 5,934. Thus, job analysis daia . were
reported to have been compiled and available for about 31-percent. Of these, job analy51s
data were reported to have been compiled and available for 1,648 (28%).

For the coufses thus listed, a check list of 20 potential ISD activities was. provided
to identify the events that had occurred in course’development (Table 2). Respondents
indicated whether each potential activity had been undertaken, whether it had been
completed, and whether products of the activity were currently available.

The questionnairé survey was intended primarily to provide information for selecting
development efforts to be examined during subsequent visits.* The data it generated are
of limited value for analytic purposes since (a) respondents differed.in thejr interpre-
tation of the items in the checklist, and (b) the activities reportéd were later found to -
be exaggerated when checked in the organizations visited. However, the data are of
some interest since they reflect to a certain degree the general pattern of ISD applications
that was subsequently revealed in the field visits.

Percentages of responses for each ISD step conducted for each Service, and for all
Services combined, are given in Tables 3-7. The greatest number of ISD steps performed

' Where training for specific jobs is being developed, requirements most often take the form ofa -
listing of tasks to bé performed. Where instruction is designed to meet educational goals, development
may begin with a specification of more general capabilities (skill, knowledge) that are recognized to
sypport many different activities. An explicit statement of either tasks to be performed or capabilities
to be acquired is necessary for an objective determination of instructional requirements. ;
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; Table 2

Checklist of Potential Activities in
ISD Activities Questionnaire

[y

L ‘. o

o s W N

10.

1.

12.

13.
14.

15.
16.
17.
18.

19.

20.

Analyzed probelm/system/existing co&urse to determine need for training devolppmer.t.
Obtained priority information about tasks (froquft_acv, delay tolera‘noé, criticality, etc.)
Analyzed tasks into elements, conditions, and standards. “

Selected tasks'for training on the basis of task priority information.

Clustered tasks and selected instructional settmg on the basis of pnonty information,
resources, and output requirements.

Devejoped terminal and intermediate learning objectives.

Sequenced and clustered objectives. B .
Developed, tried out, and revised tests. '
identified knowledge and skills of entering trainees.

identified type(s) of learning required for each objective,and specified corresponding
learning activities, ' '
Identified media appropriate‘to type of learning and learning activities.

Specified pian for pacing, instructor role, group/individualized presentmon
scheduling, entiry/exit requirements, etc.

Reviewed/selected appropriate existing instruction materials 2
Authored/prod'uced new instruction materials.. -

Validated instruction materials.

Cunducted instruction.

Aﬁalyzed student performance (for iriternal evaluation of course).
Revised training according 10 results of internal evaluatuon

v .ermined if graduates were meetmg performance redunrements on the job
{external/field evaluation).

Revised training according to results of external evaluation.
’ A

-
-

3This zctivity was inadvertently omitted from the questionnaire sent to Army crganizations.

ey

(i)* '
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Table 3

AUVt

Percent of Responses-for Each ISD Step in

367 Army Instructional Dcnlopmom Efforts

RESPONSE CATEGORY

ISD Activities

Activity Undertaken
Products Avsilable
Activity Undertaken
Products Not Available

due to Problems ’
Activity ahiiug Undertaken =
Not Compieted

Activity Not Unc :rtaken

Not Reported

658 756 765 77.6 38.7 353 302 297 4.5 283 277 37.0

34 50 14 17 50 39 20 03 14 .62 59 31

-

25 135 143 103 437 398 408 437 476 403 406 414

26.3

20

39 47

20

31

13 95

31

3.1

179 238 25.2

3.1

3

154 241 4.7

11

174

-

- 419 S35 496 ‘501 510 628 557 394

33.3 15.7 235

1“0 132 78

28 03 25 25 03

14 64 65 59 64

59 35.

00 26

174 266 202 269 274 227 325 197

’

59 31 o

®1tem inadvertentiy omitted Yrom Army Questionnaire, °

—



) . - ’ . Tw'.‘ V 3 - " . ?‘
. - .. Percent of Responses for Each ISD Step in | o - .
’ 489 Navy Instructional Development Efforts . ‘ .
py o, ; ' . ) Yo '
' ISD ACTIVITIES
B [ &
- | FIi]
RESPONSE CATEGORY ¥/ 23 I{
s i ‘3
§44|35)ks
. , -
Products Aveileble 62.1 553 617 567 59.7 66.2 636 30.7 420,573 544 392 490 366 420 558 47.0 438 309 283 491
Activity Undertaken . ‘ s
s Products Not Aveilsble ' : . - .
due * "I 48 83 26 37 35 09 26 28 39 35 46 48 .09 04 35 04 26 17 20 11 29
Activity Being Undertaken ) : o L .
Not Completed 50 52 8.1 87 94 111 120 368 122 115 135 266 218 294 407 250 27.7 303 294 320 i98.
' ‘ '
* Activity Not Undirtsken . 28.1 312 266 309 274 218 218 277 *39.9 257 265 274 263 312 118 168 207 222 358 353 267
. / , . ' . ) - P »
Not Reported 00 00 00 00 00 00 00 20 20 20 20 20 20 24 20 20 20 20 20 33 14 .
\ - .
. 74
/
73 Ca
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‘ Table & )
. Percent of Responses for Esch ISD Step in
75 Marine Corps Instructional Development Efforts
.
ISL ACTIVITIES :
§ §
HE ; r3
. sl s gl-¢] B a
RESPONSE CATEGORY g g g g E
</ 3 D | ] @] w:
Activity Undertaken ) | '
Products Aveilable 88.0' 520 52.0 48.0 480 853 80.0 80.0 760 88.0 773 694 813 787 800 70.7
.~ Activity Undertaken
Products Not Aveilsble - \ ‘
due to Problems 00 53 27 40 13 00 00 13 00
Activity Being Undertaken . ’
Not Completed 133 13 53 67 160 160 160 133 24.0
Activity Not Undertaken 7 120 40 174 30 120 133 27 3@\ 64 53
Not Reported 27 00 00 00 00 00 00 00 00
]
S
& ~ A
. )
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. , Table 8

P«untofﬂmomforEwhlSDSupin . .
923 Air Force Instructional Development Efforts ' .

ISD ACTIVITIES

RESPONSE CATEGORY

£
14
g‘.

Activity Undertaken ‘ — | x
Products Availeble 728: 576 68.6 62.9 620 682 70.1 556 59.9 69.1 696 71.7 756 685 55.1 64.7 629 549 50.7 466 '63.4
Activity U o o oo \
Products Ngt Avsilable _ A
due to Problems 183 168 10.7 131 182 100 80 76 47 52 68 34 48 35 108 62 49 654 48 46 89
Actmty! Being Undertsken ' ,
! _ Not Completed 40 63 64 62 88 114 1.3 193 58 1.7 106 1.8 115 163 284 195 220 25.5' fu.l ‘22.9 13.9
(Activity Not Undertaken 49 193 13 178 1.0 _ 104 106 173 195 139 129 130 8.2 1.5 104 9.2 98 13.7 208 246 13.7
Not Reported 00 00 00 00 O.Q 0.0 | 00 02 . 0..1 0.1 0.1 0.1 01 02 03 04 04 04 06 13 0.2
3 . : ~ ’
w» A f
W ’ '7 8

-1
.
»
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Table 7 © : -

Percent of Responses for Each ISD Step in 1814
Instructional Development Efforts: - All Services Combined

B e CTRE

RESPONSE CATEGORY

ISD ACTIVITIES _

Interng: Evelustion .

Activity Undertaken
Produicts Available

Activity Undertaken -

. Products Not Available

due to Problems

Activity Being Undertaken
Not Completed

]
Activity Not Undertaken

Not Reported

693 604 67.7 636 562 620 61.0 452 510 589 578 569 67.7 54.1 44.6 55.0 500 449 38.1 350 550

L1419 66 82 15 62 52 46 90 48 60 35 33 19 70 33 36 37 30 27 59
L ‘ .

40 82 97 8.7 167 168 17.1 283 154 170 170 212 W7 259 334 267 287 313 325 314 202

L4

149 191 154 189 150 144 161 210 233 185 183 176 1386 417.2_ 14.1 13.0 157 182" 243 283 179

04 04 06 06 06 06 0.6\ 0.9 6.8 08 08 08 07 09 09 20 ‘20 19 21 26 11
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(i.e., highest mean percentage of responses for a!l potential activities in the category
“‘activities undertaken/products available”) is reported’by the Marine Corps (73%), fol-

. lowed by the Air Force (63%), the Navy (49%), and the Army (36%).

, The relatively low ovesll incidence of ISD activity reported by the Army is a
consequence of their current focus an developing exportable training and evaluation
materials for use in cperational units (e.g,, Soldier’s. Manuals, Training Extension Course
lessons, and Skill Qualification Tests), rather than instructional development per se (see
Chapter 4). This is seen more clearly when the percentages of responses for . if‘erent
types of ISD activities are examined. Three major phases of ISD are (a) analysis of job
and training requirements, (b) development of indtruction, and (c) evaluation of jnstruc-

~ tion. Items from the activities checklist that most clearly represent each of these phases
were selected. The mean response percentages in the category “‘activities undertaken/
products available” for each phase by Service are shown in Table 8. >

S ]

Table 8 N

Level of Activity in Three Phases of ISD

Mean Percent of Responses Indicating
Activity and Products

Service | ) Anslysis® " Qevelopment® | . Evalustiont
Army 76.6 30.6 9.4
Navy : 57.9 60.4 : 40.0 o
Marine Corps 50.7 82.6 72.9 N
Air Force 63.0 655 . 66.2 ‘
Ali Services Combined 63.9 89.9 442

_‘Based on items: Obtainod.prioritv information about tasks (frequency, delay
tolerance, criticality, etc.); anslyzed tasks into elements, conditions, and standards; and

selected tasks for training on tha basis of task priority information, <@

®Based on items: Developed terminal and intermediate learning objectives; sequenced
and clustered objectives; identified type(s) of learning required for each objective and
specified corresponding iearning activities: and identified media appropriate to type of learning
and learnirg activities.

€Based on items: Validated instruction materials; anglyzed student rformance (for
internal evaluation of course); and determined if graduastes were meeting performance require-

. ments on the job (external/fieid evaluation).
A

In Army-applications, only 35 percent (Table 3) of the responses for all types of
activities indicated actions and prcducts, whereas activity is shown in 77 percent (Table 8)
of the steps concerned with analysis of job and training requirements. Front-end analysis
is necessary in the development of Soldiers Manuals and prescribed for the construction
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-of Skill’ Quah{lcatnon Tests.! The pattern reported by Army organizations clearly reflects
these activities.
The other noteworthy upect of these data is the relatlvely low level of actlvity in

evaluation. With the exception of the Marine Corps (with data representing a smaller

number of applications and a far smaller number of organizations), all Services report.

a lower level of activity in evaluation than in either analysis or development. Also less Ny

. activity is reported by the Army, Navy, and Air Force for any of the three subclasses’ '

- of evaluation (validation, internal evaluation, external evaluation) than for analysis or

development (Table 9). External evaluition was reported least frequently. .

Tablq 9 )

Level of Actmty in Throo Types of ISD Evaluation ‘ .

’ Percent of Responses Indicating .
Activity and Products

, internat - External ‘
Service Validation «  Evaluation Evatuation ' .
& 7 [ . )
Arrry 16.7 140 78
Navy - ' 420 470 30.9
’ Marine Corps 694 787 707
Air Force : 56.1 62.9 507 a

All Services Combined 446 50.0 ) :}8.1

'William C. Osborn, Roy C. Campbell, and J. Patrick Ford. Handbook for Development of Skcll
Quahfccataon Tests, HumRRO Final Report 77-1, January, 1977, :

Individual Training dn'd Evaluation Directorate, 'U.S. Army Training Support Center. Guidelines for
Development of Skill Qualification Tests, December 1977. .
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, Chapter 4 |
SERVICE METHODS OF ORGANIZING FOR ISD

The Services differ widely, both among and within themselves, in the ways in which
they have organized 40 meet the reguirements of Instructional System Development. In
part, their responses reflect different notions of what the ISD requirements are, and in part
simply the different situations faced by the four Services. At the most universal level,
there is recognition of thie need for information about the ISD process and for’ expertise
to carry out its individual steps. One response to this need Las been to revise instructor
training courses to concentrate on skills and knowledge related to ISD rather than on the
traditional content, methods of effective instructional ‘presentation. Another response
has been to specialize, partitioning the ISD process into several phases and assigning per-
.sonnel to develop expertise and to work on only one phase. Another approach has been
to assign personnel permanently to ISD duties, with or without specialization in & single
phase. Expertise has also been brought to bear by engaging civilian ccntractors to
‘accomplish ISD or to participate in joint military/contractor development efforts.

The need for expertise, or the lack of it, is also reflected in the degree to which
ISD activity has been centralized. One view is that expertise can be acquired by instruc-
tors at all training sites, and that they should be required to apply ISD as they develop
and revise their own courses. At the other extreme is the view that expertise is both
limited and hard to acquire. This has led to the deliberate placement of personnel at a
limited number of sites, to develop training to be conducted at other locations. This
permits the use of personnel who already possess backgrounds in training design or devel-
opment, and who can be expected to acquire further expertise through a succession of
ISD efforts. Centralizing ISD activity in this way, however, means that instructors must
be willing to accept training material they did not develop themselves. Resistance to
doing so is widely acknowledged, and is sometimes termed, aptly, the “not-invented-here
syndrome.” ) ~ :

In addition to the need for expertise, there is some belief 1 the desirasility of
performing various steps separately in order to maintain the high degree of objectivity
implicit in ISD. To keep the determination of job requirements, for example, insulated
from the influence . either what has previously been taught or what certain persons
" believe should be taught, some training personnel believe that job task lists should be
developed by persons other than instructors. Another example is the obvious appropri-
ateness of assigning the responsibility for evaluating training to others than those who
develop it. '

To separate the ISD functions requires, of course, that each party be. willing to use
the products developed by others. This situation is analogous to that of centralized
instructional development, and the degree of resistance may be just as high between job
analysts and training analysts, for example, as between developers of training and
instructors. . - :

Another difficulty inherent in separating ISD functions is achieving the appropriate
degree of communication between those performing separate steps. Too much commu-
nication threatens -0 compromise objectivity, but some is necessary both because the
steps are so interdependent, and because subject matter experis (often the course instruc- .
tors) must provide input at several points. oy

2



The manner in which the indmdual Semces have orgamzed to apply ISD is sum-
marized in the following sections.

ARMY -

Training is déveloped at the TRADOC resident trammg center proponent for a
particular MOS. TRADOC has organized its schools along the lines of the ITRO
mod=l for ISD, with separate- directorates or divisions for different ISD functions. Thus,
for -..-:unple, a task list developed in a Training Analysis Division of a Directorate of
T:-u..ng Developments would be handed off to a Course Development Division for
the development of training, and the resulting training would be evaluated by the
‘Directorate of Evaluation. (The exact arrangement varies from school to school.) The
responsitility of each division, however, is primarily the generation of one or more
products for the Enlisted Personnel Management System (EPMS) fdr use outside the
‘school. These include lists of training tasks for each MOS (Soldier’s Manuals and

. Commander’s ‘Manuals) and evaluation instruments and training materials based on these
lists (Skill Qualification Tests, Army Trammg and Eyaluation Program tests, Trammg
Extension Course lessons).

- Reudent training, not being one of these EPMS products, is not necessarily based
on the same task lists. It is generally developed by instructors in training departments,
independently of the analysis and design activities of the various divisions in the school.
The activities of these divisions, then, do not usually lead to the systematic revision
of training, at least initial training, for an MOS. When ISD is applied to resident train-
ing, it typically follows a decision to convert a course to self-pacing. In such cases, -
an ad hoc team is sometimes assembled to carry out the process.

NAVY -
. For initial “A” School technical training, the Navy has centralized ISD activity
at Instructional Program Development Centers (IPDC), under the Chicf of Naval ~
Education and Training Support. Two centers have been established; more are '
planned. One course developed at 1.'DC San Diego has already been turned .v' - o ‘
Chief of Naval Technical Training (CNTT) for implementation.
To the extent that the IPDC approach is pursued, the responsibility for desxgn-
ing and developing ‘“A’ School courses will be removed from the schools, which will
be responsible only for conducting the training. This arrangement has ostenbibly been
~chosen because training technologists needed to support ISD cannot Fe made available
everywhere training is conducted. Centralization of trammg developraent also pre-
sumably permits more ‘effective control of ghe ISD process. Whether such. coutrol
is achieved remains to be seen. The IPDCs are staffed primarily by civilian education
specialists and instructiolial materials developers. Subject matter expertise is provided
by the instructors of the existing courses, who also, to a large extent, det.ermme what
tasks should be trained.
Since the IPDC approach is only beginning to be 1mplemented most Navy ‘“‘A”
School courses are still developed and revised at the technical training center where
they are tayght, by course instructors and civilian education or training specialists. A

. Curriculum and Instructional Standards Office is typicelly responsible for coordinating

approval of the course by CNTT. More advanced training at Naval Air Maintenance -
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= ' Training Detachments and other trairing centers under CNTT is also locally developed

and subject to CNTT approval. An analogous situation exists for training conducted

by the Atlantic and Pacific Fleet Training Commands. . :

. Another srea of major ISD effort in the Navy is aircrew training. The Naval

Training .Equipment Center (NTEC) has sponsored several large-scale analysis and

developrnient projects by rivilian contractors, for new or updated aircraft (one aircrew

training squadron has also undertaken its own effort, petterned after the contractor-

developed procedures). In some cases the projects have been liraited to analysis and

design of training. When instructional materials have ben developed as well, the

emphasis has been on self-paced audiovisual and printed media to replace much of ]

the insiruction that wes formerly conducted by a one-to-one tutorial or in the group- -
ced lecture/demonstration mode. NTEC has also developed specifications to guide-

and control future ISD efforts conducted by civilian contractors.! ' .

.

. )

MARINE CORPS

The Marine Corps has not ipstituted a new form of organization to impiement’
ISD, but rather th teaching ISD procedures in its instructor training
courses Formal trai developed at the resident school where it is conducted,

primarily by course instructors. (Civilian education specialists also participate in

* course design to some degree, especially in the preparation of course control docu-  »
-ments for approval.) The ‘Marine Corps policy is to require all instructors to apply
ISD whenever they are developing a new course, but not to revise existing training
that had been developed in accordance with the Marine Corps’ earlier nine-step “‘gys-
tems approach” model for training development.

~ The extent of application of ISD has been quite limited. There are instances,

however, in which training has heen redesigned or developed using some of the ISD
steps. The personnel involved ranged from one instructor or education specialist to an

ad hoc team of several instructors, sometimes organized under the name nf a Course
Content Review Board.“JVhen such teams are used o design training, the actual 2
authoring of instruction (generally lesson’ plans) is still generally accomplished by the
instructors who will .Use it. ' : :

>

. AIR FORCE
Technical training by instructors in the Air Force is developed at the resident
schools where it is conducted. Instructor training has therefore beén revised to
include ISD techniques. In addition, an ISD Specialty has been added to the Air
Force job siructure. ISD Specialists and civilian education specialists provide guidance
. to the instructors who are developing or revising their courses, and they coordinate
e approval of the course objectives (Program of Instruction) by Air Training Command
(ATC). At tHe time of this report, the future of the ISD specialty is in some doubt. , '
The application of ISD t> Air Force technical training is greatly conditioned by
certain compenents of the éxisting training development system. An occupational
measurement squadron is responsible for providing job task lists to schools. ‘For each

"Mi‘itary Specification MIL-T-28053, Traim';lg Requairemen,ts for Aviation Weapon Systems, 1977.
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course, schools are required to publish a Course or Specialty Training Standard that
lists tasks selected for training. A list of/training objectives must be published in the -
form of a Program of Instruction. Topyd large extet, the applicat.ion of ISD in tech-
nical training consists of satisfying t documentation requirements. ,

The application of ISD to aircrew training is more centralized. For each aircraft,
" trainin3 is developed at a nngle site, although it may be conducted at several. As in
Navy flying training, major ISD efforts are being undertaken to develop individualized
(usually audiovisual) instructional materials an ‘substitute simulator hours for flight
time. The typical approach is the use of an ISD\team, either from sn ISD squadron
or as a part of the flying training squadron or wing where the training is being devel-
oped. Although team members may be aircrew personnel assigned to ISD duties, they
are not' the flight line instructors who will teach the course. This degree of separation
of functions has the potential to increase the degree of objectivity in the job and train-
ing analysis, but also presents the problems of communication and remtance inherent
in any effort to separate training development from 1mp1ementatlon -

SUMMATION .
No particular method of organizing for ISD (centralization or decentralization,

" separation of functions or unitary approach) was found to promote or hinder its
application. To a certain extent this finding reflects several difficulties encountered
in trying to assess the relative effectiveness or efficiency of alternate approaches:.

' (1) None of the training design efforts examined followed ISD procedures

. . closely enough so that the adequacy of the resulting training could be
5 considered a measure of the adequacy of 15U, much less of a particu-
lar approach.

(2) Data on the cost of applying ISD, on which to base compansons of
efficiency, were seldom available.

. (3) The ISD efforts that were. examined cover a tange of types of - tmmmg
in different (content areas. Measuring the effectiveness of alternate
organiziational approaches would require tHat the costs and effects
associated with the way the ISD process has been structured be identi-

Y fied and isolated from the costs and effects associated with particular
training methods or jobs. ‘ |
These difficulties notwithstanding, the research team’s conclusion after examining
57 courses is that whether or not ISD procedures are closely followed is not a func-
tion of the manner in which people are organized to apply it. At least within’the
range of approaches represented in the study, none was found to be superior. .
it was also found that separatifg ISD functions does not of itself insure a high
degree of objectivity. When“the effort is made to insulate one ISD activity from the
influence of another or from past practice, by handing off ISD products from one
party to another, the products are often modified to suit those who receive them.
This applies to hands-offs both- among mstructlonal develoners and from developers
to instructors.

'See Miller, Ralph M., §wink. Jay R., and McKenzié. James F. Jr,, Instructional Systems
Development (ISD) in Air Force Flying Training, Air Force an Resources Laboratory
TR-78-569, 1978.
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ISD is typically performed by a small team. Even when some other form of 6mni‘

zation has been formally established to carry out ISD, there is a tendency to revert to '
a small team. In the Marine Corps and in flying training'the team approach is standard;
in other instances teams are often assembled ad hoc. :

, ISD is generilly performed by'instructors. Of the 57 training design efforts studied,

instructors were primarily responsible for 39. Moreover, even when analysis and design
are accomplished by others, the actual authoring of instruction is often performed by
thcse who teach tne course.

(D
-~
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; Chﬁptor 5 _
FIELD STUDY OF ISD APPLICATIONS

FIELD STUDY OF COURSES

Information about how ISD is being applied was obtained by examining the proce-
dures used in developing or revising 57 courses st 33 organizations in the four Services,
Training developers who had participated in course design described how training had.been

‘developed and implemented in each case. The initial identification and screening of instal-

lations to be visited and courses to be examined was made on the basisof information ,
obtained ih the questionnaire survey described in Chapter 3. The shategy wsed in identifying
sites was to seek out courses that provided the most complete representation of the ISD
process. This apperisal was verified in phone conversations prior to a visit and again upon
arrival at the site. Occasionally a course that had been previously selected was deleted,
and one ‘that developers felt represented a better example of their best efforts to employ..
ISD was substituted. The sample of courses that was examined yepresents the best exam-
ples of ISD that were identified. Thus, the sample is exemplary rather than typical.

In many caser several persons provided information about a given course. Each step of
the design process that had occurred was first identified; then the procedures and products
for each step weré described and discuseed in detail. Each interview covered only a single
course and how it was developed. This approach resulted in a body of data consisting of a
collection of specifics rather than a.collection of general procedures. A structured format to
the interview provided for cross-questioning, to check on the accuracy of the information.!
In almost all instances, however, interviewees proved to be quite candid in their descrip- .
tions of what they hid and had not done, , . :

As indicated in Table 10, courses were examined in each Service. Combat, air crew, and
technical training, both maintenance and non-maintenance, are represented. The sampling
of courses, however, is not related to suc.: factors as combat importance or input density.
Instead), an effort was made to include examples of as wide a range of types af - training as
practical.. Intentionally avoided were courses with a strong educational and informational
orientation, non-job-specific courses, and othc - in which it is difficult to identify specific
behavioral objectives (e.g., Service academies, leadership, organizational effectiveness).

The remainder of this chapter contains a step-by-step description of the way in which
the ISDprocess is being applied. It is organized like Chapter 2, discussing each 18D step in '
turn. . Following & summary description of each step? are'a table listing prerequisites and . .

. Pprocedures for carrying out the step; statistics on the number of courses in which the pre-

requisites were present and the procedures were carried out; and a general description of -

the way in which the step has been applied. The chapter concludes with a generai discussion .
of how ISD is being used. In Appendix B, the data on the individual steps summarized for

all Services in this chapter are broken down by the individual Services. '

Y

' Copies of the interview guide can be obtained from HumRRO, Western Division.

3Each step, previously described in Chapter 2, has been summarized so that the present chapter
can be read independently. The reader who has read Chapter 2 may wish to skip over the introductory
description of each step. )
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© Table 10
Courses Examined |

° Propul;ic’m Engineering
® Fire Contro'l‘ Technician

~ ABMY

® Short Range Air Defenss Missile Crewman
'~ Air Defense School, Fort Bliss, Texas

-0 Inflntry thc-r Advanced

— Infantry School, Fort Benning, Goomu

® Fisld Artillery Crewman
. — Fiald Artiliery School, Fort Sill, Oklshoma

® Aerial Surnillanb&msor Repairer

~ Intelligence School, Fort Huachuca, Arizona

® Tracked Vehicle Mechanic ’ I

-

- Armaor School, Fort Knox, Kentucky .

® Improved Hawk Fire Control Repairman
® Nuclear Weapons Electronic Specialist’

— Missile and Munitions School, Redstone Arsenal, A!abima

.

NAVY

~

® Avionics Technician’ , \
® Bgsic Electricity and Electronics

- Nasval Air Technical ql'raining'Cemcr, Memphis, Tcﬁnem”

® Aviation Storekeeper
° Aviastion Maintenance Admumstmtonman
® Personneiman

~ Navat Technical Training Center, Maridian, Mississippi

*

- Service Schoois Command, Great Lakes, |ttinois

® Radioman
® Internal Communicationman .

-~ Instructiona) Program Development Center, San Diego, California

- ~ (Continued)
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" Table 10 (Continued)

t

‘e

{
N

F-4J Electrical Systems Organizational Maintenance
~ Naval Air Maintenance Training Dethchment 1024, MCAS Besufort, South, Carolina

AN/APM 225 Module Analyzer Test Console : ‘, .
— Naval Air Maintenance Training Detachment 1003, NAS Oceana, Virginia «

SH2F Airframe Maintenance
— Naval Air Mmmmnco Training Detachment 1007, NAS Norfolk, Virginia* - AR

Hagan Automatic Boiler Control Console Operator
Storekeeper Supply Afloat Independent Duty
AN/SPS 49 quy Redar Maintenance

~ Fleet Training Center, Norfolk, Virginia | o . , \
y , ) ’

Nuclesr Wespons Advanced Maintenance R ~
— Nuclear Weapons Training Group Atlahtic, Norfolk, Virginia

Surface Anti-Submarine Warfare Officer . ‘
— Fleet Anti-Submarine Warfare Training Center Atlantic, Norfolk, Virginia

OK-262/BQR-15 Array & Cable Handling Group . . , a
MK24 Hydraulic/Support Ring Advanced .

~ Fleét Ballistic Missile Submarine Tnihing Center, Charleston, South Carolina . : 3. )

P-3C/P-38 MOD Aircrew
~ Patrol Squadron 31, NAS Moffet Field, California

F14 Aircrew ' ‘ . | g
— Fighter Squadron 124, NAS Miramar, Californis | s A

SH-3H Aircrew ' | ' . oy
o -
— Helicopter Anti-Submarine Squadron 10, NAS North Istand, Califormia ~ T

2

Basic Underwater Demolition and SEAL. ,
- Naval Amphibious School, Coronado, California <7 ' Y

MARINE CORPS .

Instructicnal Management

1BM 360 Systems

Communica‘tions Officer .

-

- EdUcation Center, Development and Educatnon \.ommand Quantico, Vlrgmua

(Contmued}
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Table 10 /Continued) - .

° Motor'Tnmptn Staft NCO , ‘
— Motor Transport School, Camp Lejeune, North Carolina

o Food Service Basic
©® Fiscal Accounting .

— Service Support Schools, Carp Lejeuuns, North Carolina . - -

. ® Journeyman Combat Engineer . ' : . -
— Engineer Schoo!, Camp Lejeuns, North Carolina '

»
3

. AIR FORCE

o, \
. Television Equipment Repajrman
Technical Instructor
‘Services Operations Officer
Insttumentation Mechanic: Sets Training .
Mataerial Facilities Specialist °
. — Cowry Technical Training Center, Calorado

4 - )

Dental Supervisor 5 .
® Optometry Specialist : ' N
® Mental Heslth Ward Specialist

— School of Health Care Sciences, Sheppard AFB, Texas

Aircraft Propelier Mechanic S
Contract Construction Inspector . Lo -
Reciprocating Aircraft Maintenance Specialist / '
Outside Wire and Antenna Repairman

Accounting and Finan€e Officer

— Shepperd Technical Training Center, Texas .

o0 000

' , . E-3A Avionics Instrument Specialist
A ® E-3A Electrical System Specialist

— Field Training Detachment 413, Tinker AFB, Oklshoma

\ ® E-3A Weapons Director . '
' ® E-3A Airborne Computer/Display Maintenance Tachnician

. ~ 552 AWAC Wing, Tinker AFB, Oklahoma

® AQM-34M Missile Systems.Maintenance Specialist
— Field Training Detachment 512, Davis-Monthan AFB, Arizona

® A-10 Pilot ) ,
< — 4444 Operations Squadron (TAC), Davis-Monthan AFB, Arizona

- ® 'H-53 Combat Rescue Aircrow ' | R
: —. 1560 Aircrew Training and Test Wing (MAC), Kirtland AFB, New Mexico ¢ '

>

oo . . .
[ B .
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STEPS OF PROCESS | |
) Need/Discrepancy Analysis. )
ISD originates with the identification of a need to develop or revile instruction.

Instruction must be developed if the human performance elements of a new.job or
weapon system require training. Instruction must be revised if existing training is not \
sufficiently eff and economical. Prerequisite conditions for determining néed are

the existence and maintenance of procedures for detecting indications of potential dis-
crepancies. When a potential discrepanty is identified, additional information is gathered
as needed for further confirmation and definition of the problem, and to suggest the.

appropriate locus for corrective action—that is, where the ISD process should begin, and
the extent of-ISD that is appropriate to the problem.

\

. Table 11
Incidence of Prerequisites and Procedures in Courses Examined (N=57) )
M — * [ -
. : ' Not Applicable®/
Prerequisites : Prasent Absent Not Determined
1. Information is available sbout possible dis- |
crepancies between training and field . _
- requirements, . 31 . 2 : 24
) : Not Applicable®/
Procedures Done Not Done _ N6t Determined
1. Analyze initial and supplementary . . ‘ . ,
information. ) 24 - 22 1
2. |dentify and specify discrepancy. ' ' 23 ' 23 11
3. Specify ISD entry point and boundaries .
of redesign process. ‘ R 19 ' 27 R B
Not Agg.iggh preryquisites occur in instances whare their status is moot (o‘.o.', prerequisite states the location
in 1SD process where step is to aécur, but step has not been performed).

SNot Applicable procedures occur in 1SD efforts thet webe examined i progress and for which a given step was
NOt yet appropriate. . . :

-

..

In about one-third of the courses studied, it was found that training development
had been initiated in re-pgnse’to an identified training defigiency, and that the entry
point for ISD had been specified accordingly. In most cases, however, the deficiency
was simply the lack of any training .program for some newly introduced equipment or' -
a new job specialty. Only five of the development J(fom (9%) had been undertaken in
response to indications of poor training or job perfdrmance, such as failed inspections
or high attrition. In 11 courses, it could not be determined whether the identification
of a training deficiency had led to the requirement to redesign existing training. Train-
ing developers interviewed did not always know wrhat circumstances preceded their -

. own efforts. -

‘ - = ' .
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The low incidence of cases in which specific trainingdetigﬁﬁ'eo were identified
and remedied through the ISD process may be partly due to the manner of selecting
the sample of courses for this study. Courses which had reportedly undergone many
ISD steps were selected ovef those which had undergone only a few, and training devel-
oper on site were asked to be their ‘“‘most complete” ISD efforts. Both of these
factors would tend to favor the selection of training design efforts which had.begun

with front-end analysxs rather than those for which a later ISD entry point had been.
specified.
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' Idontmmion of Job Requirsments

ﬁ Job analysis consists of three parts: campiling a provisional list of tasks believed

to comprise the job; verifying the accuracy of the list and atljusting it as necessary; and
gathering task priority information. Task lists are developed in a two-phase process to
increase their reliability. The \rlitial list may be génerated in various ways, ranging from
the recollections of a single subject matter expert to extensive observation of job incum-
bents. Verification may also take different forms, ranging from review by a second geoup
of subject matter experts to a phone or much broader mail survey. Ideally, verification
includes validation with a representative sample of job incumbents. ,

Task priority information is data about such factors as billets where the task is per-

- formed, percent.of persons performing, and frequency of performance. To increase the
reliability of what are inevitably subjective estimates, this information should usually be
gathered from a fairly large sample of job incumbents.” ’

¢

L

Table 12

Identification of Job fiequirements: |
Incidence of Prerequisites and Procedures in Courses Examined (N=57)

Not Applicable/
Prerequisites Present Absent . Not Determined
N.one | )
: ' Not Applicsble
Procedures . ‘ Done Not Done .Not Determined
1. Corfstruct provisional task list, 38 13 6
2. Verify and revise on basis of review/ : ‘ | .
survey of job incumbents: 27 20 10
3. Collect task-priority information. " 24 23 ' 10

A provisional task list was constructed in 38 of the courses studied, and in 27 of
those cases it was subjected to some kind of verification by job incumbents or other
subject matter experts. In the Army most of the lists were constructed by personnel
. permanently assigned to task analysis duties at TRADOC schools, 4s in a Directarate of
Training Developments. in the Marine Corps the lists were generally constructed by
resident school instructors temporarily assigned to course development duties, sometimes
as members of an ad hoc Course Content Review Board. In the Navy the list was likely
to be an bccupational survey (NOTAP) printout, or an existing list of watch-standing
or equipment maintenance duties. When a Navy task list was constructed specifically
for course development, this was usually done, in the case of technical training, by
instructors under the coordination of a Curriculum and Instructional Standards Office,
or, for air crew training, by former incumbents temporarily assigned to work with an
ISD contractor. Most Air Force task lists were CODAP printouts. When a list was con-
structed by Air Force course developers, which occurred only rarely in non-flying train-
ing, it was compiled by instructors. ~ T

The principal instances in which job task-fiSts-were not compiled were a few field-
conducted, equipment-specific courses in the Navy and & v-riety of Air Force courses
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for which no occupational survey report was available. Of the deyelo@t\aftom
examined, those in the Air Force had the highest (50%) of cases in which task lists
were definitely not compiled. It may be that the wide availability of. CODAP printouts
leads Air Force training designers to consider task list construction solely the respon-
sibility of occupational measurement personnel, The procedure specified in Air Force

Pamphlet 50-68, however, is to use occupatidnal survey data along with other information_

to build a complete task ligt arranged by job duties. This approach was rarely taken
in Air Force technical training. 1f a CODAP printout. had been obtained, the dévelop-
ment of a Course or Specialty Training Standard (selection of tasks for training) was
generally reported as the next ISD step accomplished. . ,

1f either a NOTAP or a CODAP printout was available and reported to be used, it
was considered a verified task list for the purposes of this study. However, personnel
interviewed often questioned the usefulness of these occupational survey reports, on
the grounds that the task descriptions were not suitable for deriving training objectives.
As the recommended AFP 50-58 procedure implies; perhaps such lists are not adequate
by themselves to serve as the basis for training development. Examination of some of
the NOTAP/CODAP lists used to develop courses in this study revealed that some items
listed were well-defined task descriptions, while others were actually general skills or non-
task categories of-behavior. ' ‘

~
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Selection of Tasks for Training SRR

.

* Tasks identified by job analysis are classified into those to be trained and those not
to be trained. Tasks selected form'the basis of the training program; those rejected are
not reconsidered until the final external evaluation. Prerequisites for task selection are
a list of tasks.which comprise the job, infornfation for establishing their importance and
need for trainirig, and decision rules for determining training priorities. To promote objec-
tivity, this information and the procedures for processing .it should -be developed prior tu

the selection 'Préceu. After identifying which tasks are desirable to train, and which tasks )

are most important, requirements for training resources are considered. Final selection
is made on the basis of training resource requirements and availability—that i§, cost. A
factor which greatly influences cost is the training setting, but to avoid bias in task sele¢-
tion the setting is selected separately, insofar as possible. -

¢’

' Table 13 * -

. Selection of Tasks for Tfa;r.ing:’ ..
Incidence of Prerequisites and Procedures in Courses Examined (N=57)

N . . - . Not Applicsble/

?}eraquisites . Present Absent Not Determined
1. Tasks performed in the job are listed. ' 38 13 B
2. Information is available for establishing . ‘ . AR S
importance of tasks and need for training. 23 ‘ 23 ) 11-.
3. Decision rules to be applied to task o ) . ,
information ace availatle. 7 40 10
o ' Not Applicable/
Proceduresl Done * . Not Done Not Determined

1. Apply decision rules to igformition for each .
task to determine training priorities. 5 . M 1

2. Select tasks for training or basis of training _ ’
priorities and resource availability. N 40 JI 1

-
[

Although a job task list of some kind was available in 38 of the courses s¢udiedf,
information for establishing task importance was a\?ailabls in only 23, and decision .
rules for selecting tasks for training were applied to this information in only five. More-
over, such decision rules as were followed were rudimentary at best. in one ¢ase, the '
rule of thumb was to train any task which at least 5% of ‘incumbents Ferfo ed; in
another it was 30%; in a third, it was tasks jude~d critical to mission accemplishment.

In a fourth instance, tasks were generally chosen 1f performed by 60% or more of
incumbents, or if critical or difficult. - e ¢ 4 '

Overall, the selection of tasks for training in the four Services was not chfracterizea
by deliberate determination of task selection criteria and the subsequent selection of
tasks on tHe basis' of task priority information. When priority information was collected,
it was rarely employed in any systematic fashion. When training designers reported -that
such information was used in selecting tasks, it was comimon to-find that it had been
furnished by the same subject matter experts who were making the task selectioni, and

. Qo
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at the same time. Even when the effort was made to collect task-priority information
fiom job incumbents independently, respondents werg often asked to indicate the cri-
ticality, difficulty, frequency, and so forth of a task and at the same time whether it

, should be trained—thus confouriding job analysis with tagk selection, and losing the
advantages in objectivity of keeping the activities separate. Under these conditions, one
task might be selected for its frequency, and another for its difficulty. Applying the
same criteria to all tasks, or certain criteria to particular classes of tasks, rarely, if ever,
occurred. Tasks were seldom ranked in importance to allow the mosb efficient alloca- .
tion of available training resources or to aid in determining what those resources should
be. Thus, any potential of the ISD approach for determining training resource requlire-
meénts acc&ding to task importance was not generally being realized.

Aside from the absence of decision rules, other practices tended to make task selec-
tion less than systematic. Often, the"original job task list was not maintained in readily
usable form. Once tasks were selected, it was difficult to determiné where they had
come from. In other cases, task selection began before job analysis was complete, or was
substituted for it altogether. This mgy have been due to a natural reluctance to ‘expend
effort delineating tasks felt to be unimportant, or to management emphasis on records”

of tasks selected-i. - training (e.g., Training Standards, Soldier’s Manuals) rather than job o

task inventories. _ .
Records showing which job tasks had been selected and which rejected were seldom

available, and records showing why a given task had been selected, hardly ever. Tasks

- were comronly combined, subdivided, or otherwise altered in the process of going from
job requirements to training requirements, especially-wheh the task list was:an occupa-
tional survey report. Often the only evidence of which tasks had been selected ‘was a set
of training objectives, each of which might cover several tasks, or.only part of ene. Im
the absence of records to the contrary, it is possible that the tasks “selected” for training
in a given course were the only tasks‘considered—that is, selection would not have

. occurred.

.

In the Army, tasks were selected by personnel'assigned to job anafysis duties in the

©

Directorate of Trainirig Developments at 3 TRADOC school, who were responsiblg for
developing Soldier’s Manuals. After tasks had been. selected for this purposg, the same -
task lists were forwarded to other directorates or divisions_ within the schqQoY to serve as
the basis for TEC lessons, Skill Qualification Tests, resident training, and other training
-elements. It was found that the selection of tasks made by those responsible for job
analysis was not always accepted and used by those to whom it was forwarded. This
was especially likely to happen in the development of regident courses, where in some
instances the activities conducted at the “front end’’ of the ISD process had little or no
connection with what was taught in the classroom. This situation was not universal.
}across the six Army schools visited, but it was typical.

It should be noted that the Army is currently emphasizing training and evaluatioh
products for use in operational units, rather than in schools (Soldier’s Manuals, TEC
lessons, SQTs, etc.). With respect to resident training, more emphasis is being given to
changing training methods than to determining content. ISD activities were being applied
to resident training primarily when courses were being converted to self-pacing.

Since task selection in the Army is performed at the school which is proponent for
doctrine in aparticular MOS, command approval is .inherent in the selection process. In .
the Navy, Marine Corps, and Air Force, tasks selected for training (usually in the form
of training objectives) are typically sent to a higher command for approval. In the Navy
and Air Force, where training developed .at one site may be conducted at others as well,
and graduates of a course may be assigned to different commands, it is common to

-
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seéek the concur‘ce of the other units or commands invoWed. In the Air Force, a
training review conference (‘‘scrubdown’) is sometimes convened, bringing representatives.
of receiving commands together with represent,atwes,ot the school where initial training
is developed and implemented.

Efforts to obtain agreement on training content represent an apparent departure
from ISD methodology, which suggests the use of rigorous decision rules, rather than
the achievement of consensus. Personal judgment may, however, be the only means for ‘.
task selection now available. As noted in Chapter 2, there are currently o known cri’
teria of total system effectiveness by which to determine task selection ‘criteria. Perhaps
thé almost universal failure of training designers to select tasks systematically according
to predetermined criteria i# in recognition of how arbitrary any set of task selection rules

.nmust be. Even when given a mathematical formula to apply to available mformatlon as in
“Air Force Pamphlet 50-58, no one reported using it.

In the absence of decision rules for task selection, there may nevertheless be some

-value {;s uiring task priority information to be collected by survey, or even **deveéloped”
ks

when are selected. The mere availability of such information may make the per-
sohal judgment of training designers'more informed, and the requirement to ,)ustxfy task
selection on some grounds may make the selection more thoughtful. o

‘0
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Analysis of Tasks

. ' Tasls analysls is a description of when and how, within the‘]o/benvuonment perform- .
ance of a task is required. It consists of a specification of éonditions of performance and S

-

initigting cues, behavioral elemgnts and standards of performance. Informatiom generated
- dufing task analysis \s used liter in constructing Job Performance Measures and developing *
objectives. The prerequlsxte for task analysis is the identification of tasks to be analyzed

Le

) C Table 14 ,
‘ -~
o - Analym of Tasks: '
. o lncldaneo of Preroqumm and Procedures in Courso Examined (N=67)
. ey .
o 7 . : : Not Applicable/
Prerequisites» - Present, ¢ Absent Not Determined
1. Tasks selected for training are listed. . A 0 6
\ ' ' : '
¢ .. ' . G
¢ e ' Not A
_ . pplicable/
* Procedures v , - Dore Not Done Not Determined .
1. For each task specify for the ;ob .' ®
. “environment: . : . . *
. — Conditions of performance. . . S |- 29 . 12
* — Behavioral elements, » 31 13 . .13

-~ Standards of performance. ® 19 28 - 10

o

e In the 41 trammg “design’ efforts in which tgw were identified for training, behavxoral
- ; elements were identified in about three-fourths (31 courses), while task conditions and
~ standards were identified in less then half. The greater incidence of identification of .
behavioral elements was partly due to their being listed in training objectives.or instruc- -
tional materials. The Army .and Marines-account, proportionally, for nearly all explicit
task analysis. In the Army, task conditions, elements, and standards are listed in the
Soldier’s Manual; in the Marine Corps they were found in task analysis worksheets, In .
the Navy and Air Force, the identification of task condftions and standards as distinct
from training conditions and standards was infrequent. +The approach generally followed
was to specify conditions only as required for course'control documents, with@t first
having determined the standdrds and condmons of job perfor.nance. Two of the four

instances of explicit task analysis found in the Navy were large-scale ISD .efforts at the ¢ -
Instructional Program Development Center, San Dlego - , AN
4‘ﬂj » . ..
{ .. .
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Construction of Job Performance Measum R

Job Perfommnce Measures may be constructed for each tank that has been selected
for training to serve as a means both of keeping training faithful to job requnrements and .
. of evaluating training and the design process. To maintain fidelity to job requirements,
t.raming objectives can be derived directly from Job Performance Measures. To evaluate
traiping design, Job Performance Measures are administered to pérsons in training, >r after
they have reached the job, To serve their purposes, Job Performance Measures mu.t be
constructed before objectives or achievement tests are developed Not all models of ISD ..
include the’construction of Job Performance. Measures v ' L

i

} flable 15 L . .

: Comtruetion of Job Performance Measures:. .
Incidence of Prerequisites and Procedures in Courses Examinad (N=57)
. : . \ i

‘ . ' . Not Applitsble/
Prergguusutes _ : Present . Absent ; Not Determined!

1 Tasks ulected for trmmng are listed? 12 2 \ 43

2 Training requirements for these tasks . : : "
have nonz::n identified, 8 6 C . a3 y

-

| ’ | / , » - ‘Not Applicable/
®Procedures a Done Not Done Not Determined
———-—-—-———\— . —rene e e e

i

1. Construct a test for measuring the per- *=  ~ Lt .
formance of each task selected for training. n » 36 10

'2. Validate each Job Performance Measure to ' RN ,
- insure that it predicts task performance. 3 \ 38 . 16

»

A

Job Performance Measures were developed in 11 courses, and vahdated or verified )
in three. In all cases but one, however, these measures were simply performance-oriented g
achievement tests constructed for within-course use. .In only one instance, IPDC San
Diego, were JPMs constructed and at leust partially validated in the field, in accordance
with the ITRO model procedures. No other case wag found in which training designers
constructed task measures early in the training design process to serve as a means of
évaluating subsequent course design and implementation. Training designers reported in .
some cases that they did not-have sufficient resources to attempt to construc}-or validate e
(gPMs. the IPDC itself discontinued the attempt after its first course development effort, .o
%iting the considerable time and expense required. The remainder of the courses that .
were classified in this study as using JPMs generally incorporated exercises performed 'on
actual equipment or full-scale training devices—maintenance sunulat.ors mock wardhouse '
. aircraft, and so forth. .

: . . {
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. , Selection of Setting [ "

Every task that has been selected for training must be assigned to a particular location
and situation in which training will occur. A prerequisite to carrying-out this step is the
freedom to assign tasks to any of several settings. Andther is the availability of information
about the costs of training in the alternative settmgu. This step involves an interface with
other components‘of the operatipnal system, be ond the training subsystem. To assign
tasks to different settings in such a way as to axm'uze total system effectiveness requires

' Tablo 16

" knowledge of how altemat;ve assignment tterns would affect the total system.
Sel

ion of Setting:
lncidonee of Proroqulsites and Proeodum in Courses Exammed (N-57)

—_—

" Not Applicable/

Prerequisites . A Present " Abgent Not Determined”
. Y. Tasks can be assigned to any of - ' ]
several settings. : . . 18 , 23 16
: ) N
&2‘. Information is availuble on costs.of training ' .
in different settings. ’ 0 0 57

3. Information is available on effects of .
training in different settings on total sys- '
tem effectiveness. 4 0 0 57

.

Not Applicable/ .

. Pracedures ' o . Done Not Done Not Determined
- o . . 4 .
- 1. Assign gach task or group of tasks N . AR

to its appropriate setting. . _ 16 37 : 4,

A

. )
In only 18 courses were traxmng deslgna\ free to assign tasks to any of several settmgs
Usually they were concerned'only with the setting in which they themselves ‘were located
and for which they were developing training. In the Marine Corps no instarices weré found

in which training designers assigned tasks to other than resident schools, and in both the - _

Navy and the Air Force this occurred in only about one-third of the applicable courses. .
Although training developers in the Army were free to assign tasks to different ‘settings in
three out of‘four applicable cases, in one of these the procédure was simply to assign overy
task to.a resident school unless it was impractical to teach 1t there.

In almost all cases, setting selection was actually svnonymous with task selectnon

" personnel selecting tasks for tramfng were almost always selecting them for one particular

qettmg The statement in the AI'P 50-58 model that course developers would seldom be
in a position to designate trgining settings (see p. 32) was foundeto be closer to actual
practice than the situation depicted by the ITRO model, in ‘which designers are free to
develop job perfotmance aids or on-the-job training as alternatives to school fraining. An
exception to the general case was:the practice in some Navy training design efforts of desig-
nating “A’’ School, ‘‘C” Schoel, formal on-the-Job training, or other setting for each job task.
Since personnel interviewed were cognizant oniy of how 4raining had been developed for
their own setting) it was net determined whether trammg was.actually developed for these
other settings as well. . ’ . ' -

L3
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Development of Training Objectives and . :

Objectives Hierarchies

Training objectives are descriptic;m of what a trainee is expécted to be able to do
following instruction. Their develppment represents a shjft in the ISD propess from the
job to training. Developmg objectives involves servexal steps:

A

e Deciding how closely capabilities for task performance at t‘he concluslon
of-training ghall match the requirements of the joh,

o. Specifying dependent and coordinate relationships within tasks (termmal “
objectives), among subtasks (intermediate objeetives), and medlatmg skills
and knowledge (intermediate objectives).

‘e Deciding, based on -estimates of the abilities of entering trameeg what ter-
minal objectives must actually be developed during training, and what
knowledge and basic skills must be provided to mediate learning and

performance.

Development of Training Objectives and Objectives Hierarchies: :

4

Table 17

Incidence of Prerequisites and Procedures in Courses Examined (N=67)

-

e

Procedures

. Prerequisit

. Tasl_.(s selected for training are listed.

2. Information is available about training
constraints that make it necessary to
modify task requirements.*

3. Information is available about how modi-
teation of task requirements will affect
training efficiency.

4. Estimates of capabilities of entering
trainees for learning and performing each
task are available.

1. Spei:ify task réquirements (behaviors,
conditions, standards) for training.

2. Perform hierarchica! analysis of tasks to
identify intermediate training objectives.

Present

44

Done,

51

© 14

Not Applicable/

Absent '~ Not Determined.
7 6
[
* . ’
0 57
0 . 57
[
) 2 . 50
"o |
Not Applicéble/
Not Done . Not Determined
1 5
39 : : 4

“teristic of the courses studied.

.

Tk

Training objectives were developed in 'nearly all cases (51 courses). The use of
behavioral ebjectives to describe training content is thus the single most unifying charic-

In some cases, the very

ose of course revision was to.

add properly worded objectives (e.g., observable, measurable) to course ‘control documents.
The relationship of objectives to job tasks, however, varied considerably. In several
cases object.ves were develpped in the absepce of any specification of a set of tasks
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selected for training. In the remaining cases it was common for one Sbjective to repre-
sent several tasks, or vice versa, or both. In Navy and Air Force technical training this
was standard practite, with a single objective sometimes being listed as pertaining té a
dozen or more different tasks. It was often unclear what rules; if any, had® governed the
derivation of objectives from a single task, or the representatinn of so many tasks by

one or several objectives. In many cases personnel interviewed did not report the use

of any systematic procedure. Thus, although there were often records showing whigh'
objectives went with which tasks, there is reason to question whether thé objectives had
actually been derived from the tasks.* ) : ‘

-In only one-fourth of the courses studied was there an effort to develop a hierarchy '

to derive objectives. In the great majority of cases, no systematic attempt was made to

analyze tasks or other objectives to determine what must be learned in order to master
them. Moreoveryin the cases in which some hierarchical analysis was judged to have
occurred, an actual outline or diagram of the relationship of objectives to tasl:s or other
objectives was usually absent. Rarely had trainers deliberatély estimated the capabilities
-of entering trainees in order to determine the limits of hierarchical analysis. . A
The ISD process is, partly a means of insuring that training will not exist for its own -
sake, but that mastery of ‘training requirements will léad to successful job performance.
The ISD procedure of deriving terminal training objectives directly from tasks, and inter-
mediate or enabling dbjectives in tum, is intended to preserve this close relationship. In-

“practice, this one-to-on€ correspondence between job tasks and terminal objectives was

the exception rather than the rule. Although ‘thvere is nothing inherently unsystematic

. about deriving several objectives from the same task, or combining similar tasks, the

typical lack of any cprresponding methodology for doingsso suggests that objectives were
often matched to tasks after training content was already known, rather than as the means
of determining that content.. o B R

It appears.that in many cpses—peghaps the typical case—objectives had been written
to “‘cover’ subject matter currently taught or being added to & course. _Under this con-

dition, training objectives would have.been from training content, rather than content .

from objectives.. Further support for this conclusion, in addition to the fact that per-
sonnel interviewed often could not specify the derivation process, is the fact that objec-

| _ tives often were written simultaheously with instruction and by the same persons. In

at least one instance, the objectives said to be based on job analysis were incorporated

without any changes in what was taught.

-/
-

Job conditions were specified in only 16 of the courses studied, and job standards
in 19, compared to the 51 courses for which objectives were written. Training conditions
and standards, then,.were usually specified in the absence of explicit job ¢onditions and
standards. As mentioned, this practice was found more frequéntly in the Navy and Air
Force. Its consequences may be trivial, if training designers are aware of', job standards
and conditions and develop objectives accordingly. Just as easily, however, it could lead
to establishing training standards that are unnecessarily high, or so low that training is
inadequate~the very conditions that the systems approach is designed to avoid.

To the extent that objectives are developed along with instruction, as they often
were, the strong possibility arises that training standards will sim, ly be written to reflect
training content.. As-the data show, it wag not determined how much training designers
knew about the' extent of changes in job standards or conditions, or how such changes
might affect training effectiveness. In the absence of specified job standards or conditions,
of course, the questions are moot. "When task gnalysis had been accomplished, some .
‘personnel interviewed were aware that their training standards differed from job standards,
but no one reported any knowledge of the possible effects of the change.

LY
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.D'avolo_pmon't. of Achievement Tests B )
Objective-referenced achievement tests are used to determine the capabilities of the
entry population, to determine the effectiveness of training, and to diagnose student per-
formance during training. A particular requirement of ISD is tha! tests be developed
directly from object'xv‘es. rather than from the content of lesgons, to insure_ that they

measure the mastery of job objectives, not metelrtiaining cgntent.

Table 18

S bwolopchént of Achievement Tests:
Incidence of Prerequisites and Procedures in Courses Examined (N=57)

" , " Nét Applicable/
Prerequisites | ' ) ~ Prosent Absent Not Determined
1. Training objectives have been specified. 50 - 0 7
2. Instructional materials have not . ' e N
been developed. 16 31 . . 10
‘ ) ’ B Not Applicable/
Procedures Done \ Not Done Not D‘etﬂmd
— | Jone )
1. Determine appropriate types of tests : e . l
based on characteristics of objectives. o 0 6 ¢ 51
» 2. Construct tests to assess attainment : . o .
of objectives. . _ 27 18 . 12
a ‘ ) : ‘//) : J
- . ) R

- 4
=

In 27 cases, tests were cons%cted to measure every terminal objective, and in the
-other cases testing was generally extensive. A widespread practice was the use of ériterion-
referenced testing in place of norm-referenced testing, a conyersion that was often man-
dated by Service directive. ‘‘Criterion-referenced" generally meant that scoring methods

. such as the following were employed: setting a relatively high percentage of correct
O,

responses for passing a’knowledge test; setting a low limit of permissible errors (often °
zerd) on performance tests; scoring each unit of a test on an ‘“all or none” basis; and °;

. requiring trainees to pass all tests, retaking them as requiréd. :

Since Service policies discourage high failure ratgs from schools, the selection of

_ criteria obviously involves considering the norm—what' the trair;ees can be expected to

learn in a reasonable time. For tests to be strictly criterion-referenced, the criteria for
satisfactory performance would be whplly determined by job requigments, and training
would be increased as necessary to meet the criteria. In the courses studied, these con-
ditions did not prevail. o ' . ,

The most significant finding with regard to ISD appligation is that tests were con-
structed before instructional materials in only one-third of the applicable cases. Thus,
there was usually no independent criterfon by which to determine whether mastering
the course subject matter was related to mastering the course objectives. This applied

. especially to knowledge tests, which were hardly ever reported as having been.based

directly on training objectives (the objectives themselves often simply stated the
. / ) . ,

v * * ' . Y
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/ o | requirement to pau 4 vmtten test). thus leaving to those who developed lesson plans or
: other instruction the actual determination qof what the trainee mrust learn. - -
- It was not determined in each-case whether test developers had considered what

types of tests or Wuld be appropriate to measure the objectives. Many trdiners
reported that obj es were classified as either performance of knowledge; and that tests.

were developed accordingly. Only in rare cases, howeyer, did personnel report they

: : used a-finer classification of objectives in developing test items (e.g., whether “behaviors” a
. m‘/ skilled or unskilled, whether “knowledge”»requn-es the apphcatlon of concept.s or rules

- . or the recall of facts) . .

P . ) ~ ' -
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" . ldentification of Entry Behavior =~ - .
. . . B ' . ’ o . )
When tests have been developed, earlier estimates of trainee entry behavior can be ;Y

verified. The derivation of objectives had beeprbased on these estimates. Since trainees _
- are not genetally available at this time, a defermination of entry behavior is made by
~ Measuring performance of a group that is representative of the entry population in apti-
tude, experience, previous train&ng. and othe}' relevant attributes.

-

L

) ~ Table 19 o
. Identification of Entry Behavior: ' .
!gzidenee of Prerequisites and Procedures in Cburses Examined (N=57) )
e | . ‘. w ‘. Not 4pplicable/
Prerequisites ST /- " Present Absent Not Determined
* 7 _ 1. Objectives havgbeen derived through ° ' Ve ST ‘ ' ,
o hierarchical analysis of tasks. te T "n B . 8
2. Tests are available to measure gbjecties. R © 48 0 12.
- ' '] ) .
' . .. ) ' ! Not Applicable/
Procedures hd ] _ » . Done . Not Done Not Determined
‘1: I&eniify sample that is representative c * . \
, Of trainees_ - . - ~ - 0 493 8
2. Administer test$ to sample, and ' ~ . 7 ’
- determine accuracy of earlier &timate ' - . ' : R
of entry beHavior, ' . ' 0 . 40 . 8
" 3. Add or delete objectivef as indicated by ; o B b
, test results. and repeat cycle. - _ 0 49 . 8 .
1

‘. Although objective-r‘eferenced'achievement tests were available in xhany cases, and

hierarchical analysis had®been tised to some extent in developing objectives, no one _
reported using tests to verify the egtimates or assumptions about trainee entry behavior A
underlying the objectives. Unless estimates were always accurate, training requirements
were ‘either overestimated or underestimated. 1f trainee capabilities were averestimated,
the discrepancy should appear during validation of instruction. If trainee entry behavior
had been undetestimated, however, the resultant “‘overtraining’’ would not necessarily

be revealed by any later ISD step. . .

-
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\ " Classification of Objectives and
Sefection of Instructional Activities

~

* t

' . . : . .
Objectives are classified according to the type of capability they represent, and. -
specific activities necesse+ to provide for learning are identified. In later steps, media
will be chosen and instruci.onal materials developed to support these activities. -

Table 20

Classification of Objectives and Selection of Instructional Activities: W
Incidence of Prerequisites and Procedures in Courses Examined (N=67) ~ _

¥ +- —
. ot v N ' Not Applicable/
Prerequisites ) < Present Absent Not Determined
1. Information is ava'ﬁ‘ble about types ' . , k N\ L.
of instructional activities appropriate oy ' v
to acquiring different types ‘of capabilities. - o- 0 S Y
. , : o Not Apglicable/
. Procedures o . ' . Done Not Done Not Determined
1. Classify each objective or group of R |
objectives according to t,ype‘gf ‘capability. 8 . 40 - 9
2. Specify instructional activities for each . : .
objective according to typé of capability. 1 - 48 8
., iy i i . )
Y

/'

’ K

! 3 - . o’
—

~” In only one case were'#‘n.mctiona] activities reported to be specified in accordance
with a distinct clasgjficgtion®of behaviors required in objectjyes (e.g., recall information,

- perform gross motor movement, apply a rule, display an attitude). In some other cases,

objectives were cla.ssified in broad categories such as motor skill or knowledge. In none
of these cases, however, were instructional activities specified ih accordance with the

In a few instances, general instructional activities' were suggested to lesson phr;
writers, such as tne use of a visual aid or the opportunity for trainees to practice. Such

" suggestions, however, were not reported c3 being based on an analysis or classification

of the characteristics of the ohjectives. . ) .
As stated in Chapter 2, the current state-of-the-art of instructional technology does

not provide a basis for a full procedure for specifying instructional activities, or even for
classifying objectives. Also, the AFP 50-68 guidance on this subject appears to be
addressed only to persons who will author instruction, not those writing lesson specifica-
tions. If so, it would partly explain the absence of such specifications in Air Force
ISDy efforts. . . o

- This does nof explain the almost universal failure of training designers to carry out
this step in the fisper Services, whosé ISD models glearly recommiend that instructional
activities be specified. No general expianation emerged from interviews with the training
designers; the step appeared rather to have been ignored. Possible explanations include the
novelty of the step; the lack of a requirement to produce documents showing that it was |
carried out; incomplete understanding of what was meant by an instructional activity; and
reluctance to aﬁéume a function that has formerly been the prerogative of instructors who
develop lessons. - - .

g’l . L’
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: ‘ "Selection of Instructional Methods

After instructional agtivities have been specified, instructional methods are ‘selected.
These are the ways in which trainees will be brought into contact with the instruction.
Methods are selected to maximize the effectiveness and efficiency of instruction, given
- . the particular instrutional activities. the nature of the trainee population, the setting, and
administrative requirements and constraints. s ' -

Table 21

.- Selection of Instructional Methods:
Incidence of Prerequisites and Procedures in Courses Examined {N=57) .

P

‘-

-

; - . v Not Applicable/
.. Prerequisites Presernt Absent Not Determined
1. Setting has been specified. 52 ' -0 - b
2. Trainee characteristics have been identified. 0 o 56
3. Instructional activities have been specified. 1 T 49 7
. 4. Information is available on Wow the costs ’
' and effectiveness of alternate methods vary ‘
for specified settings, trainee characteristics,
. and instructional activities. 0 3 54
R _ ' : — Not Applicable/
. : L Prochures ) \ Done . Not Done Not Determined
1. Specify the methdds of instruction to . . Ny
- be employed for each objective or group . , .
of objectives. . ) - B -0 , 6

o

N L
-

The determination of type of p/acing, group size, control of instruction, and other
instructional choices is ifthefent in implementing any training program. Thus Table 21
. ' shows that methods Weyg specified in all applicable courses (52). There was little evidence,
however,\tbnt/ﬂﬁ choice was made on the basis of the characteristics of the trainees or the
 instructional activities, or with tite knowledge of what effects alternate methods would i
. -have on training effectiveness or cost. In the typical, case, it was reported that no syste-
- matic procedure was used to select methods. Either changing existing methods had. not
been considered or the option to do so did not rest with the personnel interviewed.

In a significant number of training design efforts, howeyer, a change in methods had
been directed, and was the stated object of the course revisidn. The most common change
was the conversiagn of courses to self-pacing and individuglization of instruction, notably
in the Army, ard in Navy and Air Force flying training~ Conversion to computer manage--

- ment.of instruction is another example. In both types of cases, the decision was fipparently

+ ‘made by higher command that a particular method offered advantages that were general
enough to apply to all training covéred by the directive. The basis on which the décision
was made was not determined. - . v ' o

- o
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P v, After instructional activities and training me}hodn’ have been specilied, and before = * . . .

instructional matetials are developed, media are selected that will provide an effective and

| efficient means for presenting the subject matter to the trainee. Media which satisfy the
roo requitements of the learning activities and methods dre first identified, and then costs - Ce
‘ determine the final selgction. - ' . X

L. ~ . Table22 - . e

- . Selection'of Medis:
Incidence of Prerequisites and Procedures in Courses Examined (N=67) -

~
[}

Not Applicable/

Prerequisites - ' o o Present ' Abum ) Not Determined . v
‘1. v\1‘r.nining designers are free to select S L o 9 . ‘
) from a range of media. . 6 9 ;42
2. Instructional activitiés have been specified. ~ \ 4 - 46 - 8.
3. Methods of training have been specified. = 30 . , 4 ' 17 N
4. information i available concerning the . ' o\ |
appropriateness of different media to imple- . , : ' ' ’ -
ment different activities and to be used in ‘ ' :
conjunction with different methods. . . - 0 ... 40 57 . N
5. Information is available concerning the . : / . ‘ o ) )
costs of different media. - T .0 0 57
oo e o ) ' "~
g TS Not Applicable/ )
Procedures o " Done . NG *  Not Determined :
1. Determine which media will be suitable ’ oo
to implement the instructional activities . r.
and méthods. v, " ~ 3 _ 47 .7 -
. " . . . e e
*2. Consider relative costs of media deter- ' : i
mined above and select most economical " *
set of media. _ A A | 48 8
/ . The ISD procedure of identify,ing media apprbpriate to the instructional methods and

the stimuli inherent in the instructional activities was hardly ever followed. Instructional
activities had been identified in only four courses.. A systematic attempt to identify media
appropriate to particular ‘objectives was made in only three cases, and the attempt to con-
sider costs and select the most efficient set of media occurred in only one instance.

Training developers indicated that in general this step, like the selection of instruc- . ,
tional methods, had simply not. been attempted. Againgither fio consideral given
to changing existing medid, or training designers were not at liberty to do m\ ( »
personnel interviewed were aware that this was an ISD step they had not carried out, the’ ,
cost of converting to a different mediu71 was typically cited as a limitation on their

design options. . . - . -
>, ¢ . X
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.. Analogous to the selection of methods, converting to a new medium was sometimes
the primary reason'for revising a course. In such a case media sflection occurred before
any of the other ISD steps. .Such conversions were typ}cally undertaken to facilitate a
change to individualized instruction. .. ~ . .

As noted in Chapter 2, the current state of instructional technology does not permit
the prediction of which medium will be most effective in training for & given objective.
The algorithms provided in the various IS1) manuals are not sufficient by themselves to
allow a trainfing designér to identify the most efficient medium, even if cost information
were available and the-stimulus requirements of instructional activities ¢ould be identified
in every instance. Whether training dusigners perceived the inadequacy of the procedural

"aids is not clear. In any eveht, no attempt to.use them was reported.

¢ \
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' Grouping and Sequencing of Ihstrugﬂ% o .
Objectives are grouped and sequenced according to/dépendency and commonality
‘ . of subject matter, and transfer and efficiency of learnirig. Decisions are also subject
to practical and administrative considerations.. A principal characteristic of ISD is that
decisions about sequencing and grouping be m:%i,d:on the basis of learning factors as much
as possible, rather than solely on the basis of. ministrative factors or past practice.

Table 23

, I Grouping and Sequencing of Instruction:
] . Incidence of Prerequisites and Proceduges in Cour75 Examined (N=567)
- . vo. Not Applicable/
Prerequisites , - Present Absent - Not Determined -
1. Knowledge of the effects on learning © . | |
~ ..of different sequencing plans is available. - 1 - 52 4
:-w .
. . L - Not Appliceble/
Procedures ' . . 'Done NotDone  Not Determined

1. Identify commonality of subject matter

. and anticipated transfer of learning * .
' between objectives. . , : .7 39 "
4 . . 2. Identify degree of depend€hcy between - . . -
. . objectives. . . : 13 2 15
.:3. Select overall sequencing principle(s). 13 - A~ 32 ‘12
4. Group and sequence objectives. ’ ' 51 \ 0 - 6

) ‘ . . ® ‘

As with selection of methods, a determination of sequence is inherent in any training
program, and Table 23 shows accordingly that this was accomplished in all applicable
cases. However, a systematic attempt to base the sequence of instruction on the degree
of commonality, dependency, or learning transfer among objectives was reported in only
six cases. It may be significant that two of these six cases were Navy flying training courses -
developed by civilian contractors. Although commonality or gleper)dency was identified o
in some other cases as well, there was no evidence that these‘relationships among objec- .

- tives had been used to determine the n#%st effective instructional sequence. .
In the typical case, no consideratipn was given to how alternate sequencing strategies

would a;fect ‘learning. In many cases the schedule of equipment and facilities availability
was cited as the controlling factor in sequencing. In other cases, it was reported that

" the proper sequence was obvious or had followed “logical® order, which generally meant
providing instruction on one system or piece of equipment at a time, beginning with theory
of operation or other general irifformation-and proceeding to specific information or practice.
If an existing course was revised, changing the existing sequerice was usually not considered. -

Next to. equipment and facilities availability, dependency is perhaps the most readily

apparent sequencing consideration. Factors sych ‘as transfer of learning are harder to esti- -
mate, and, as noted in Chapter 2, principles of sequencing are ambiguous. It may be that ,
training developers did not consi§j that a systematic procedure was necessary to discover
what was dependent, and that any attempt to consider nther factors offered little promise,

11
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: Dmiopmont of Plan for
“Authoring and’ Mamging Imtruction

A plan is prepared to guide those who will author, conduct and manage the instruc-
tional program. Whether in a single mister plan or in separate documents intended for
the different personnel concerned, the decisions and specifications made in previous ISD
steps are transmitted to those who will carry them out. Decisions about adniinistrative
matters such as class schedules and eqmpm'ant use are included. ‘

Table 24

Development of Plan for Authoring pnd Managing Instruction'
Incadonco of Prerequisites and Procedures in Courses Examined (N=57)

: va . Not.Applicab'ieI
Prerequisites ) Present Abrent Not Determinsd
1. Objectives, instructional activities, © . ) . N
methods, and media havo all been £ o
specified. _ 5 4 ¢ 8 ®
. ) L .- . - (
‘ C Not Applicable/
Procedures v ’ ) " Done" Not Done Not Determined

. Sperify the content and desngn of

each lesson. ' 31 15 1

. 2. Specify how the instruction will be , R ,
sonducted and managed. —_ 51 . ' 6

™

13 :

ln 31 courses, the design and content of each lesson were specified in a plan of some
kind. The extent.to which such plans had been developed prior to authoring instruction
and had guld’ed lesson authors could not be determined. Generally, there was little evidence
that they had. A typical plan was a Program of Instruction or Curriculum Outline listing
lessons, objectives,’ jnumber of hours for training, equipment required, ‘etc. »

While obJectlves. instructional methods, and media were available in nearly all cases
in which plans had-been prepared, instructional activities had been identified in less than
10% of all courses examined. Thus, the extent to which specific actmtlea were included
in authoring plans was necessarily qmte limited. The plans avmlable in the courses studled
appeared to be intended more to record the content and control the conduct of trammg
than to provide design specifications for lesson authors. In virtually all cases, plans
included information about how instruction would be conducted and managed (e.g., group
or self-paced, instructor or computer managed).

a
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' - .. 'Review and Selection of [Existing Materials .
After jnstructional activities and media have been specified, any available existing . -
instructional materials are examined tg see if they match these specific'atiox;s in whole or

in patt. Materials that match can be uséd, with resultant savings in the authoring of
instruction. In addition to 'satisfying established specifications for instructional activities,

- . methods, and media, materials adopted must also be appropriate to trainee- charactefistics
and the instructional management plan of the proposed ‘course. « -
) - | o Table 26

, Review and Selection of Existing‘ Materials:' .
Incidence of Prarequisites and Procedures in Courses Examined (N=57)

-
*

W - o A ' : Not.Aop!icobh/
Prerequtsutg_s . Present Absent « Not Determined
. 1. Instructional activities have been specified. ' 5 a3 | 9
2. Methods of training have been'specified. a9 o 0o 8
-3 Media hqvg been spocifipd. ‘ ‘ . 37 . T K ’ ‘ 13
' o . A . . 2 " Not Applicable;- -
Procedures o ' » “ " Done Not Done Not Determined
\ 1. Examine existing instructional materials S o
X to determine whether any meet the A ' ‘
. _ specifications for in'structionalA activities, o < .
- methods, and media. _ 10 36 1,
2. Seléct materials or part$ of materials that ) /
meet the specifications, or which’could be ’ \ d
efficiently revised. . : » 0 , 1 , 35 A 1

-~

- -
ot

Existing materials were reviewed and selected in 10 courses. Im most cases, the
materials under review were simpiy those of the course being revised. Instructional
materials from, other Services or the civilian sector were reviewed in only a few instances.

Characteristics of the planned instruction, such ds methods, media, and instructional
activities, rarely provided the basis for,the review and selection process. (Methods and -

~ media specifications were available in most of the applicable ‘cases, but instructional
' activities in only fi%e}) Rather, the typical method was to inspect materials on the basis
of general suitability to the new.or revised course. . - <




\ ?,
Authoring of. Instruction . - | ‘ o
The content of.instruction is determined by earlier decisions with respect to 'gtoupin@
and sequencing of objectives, instructiona activities, methods, media, and the specification
of content for . dmdual ‘units/lessons in the authoring plan. The actuil authoring process o
consists of preparing scripts, texts, tape,slide programs, etc. As first drafts of instructional oot
. materials are produced, small poftions are tried out on individuals ‘who are representative e
of the entry pdpulation. -Materials are then revised to correct wenknesses omissions, and
amblgumes A distinguishing characteristic of ISD is initially to include only the bare
minimum of mst.ructxon and subsequently to augment mstruct\on as needed.
S N . Table 26 o .
€ Authoring of Instruction: B
lncvdonce of Proroqumta and Proeeduros in Courses Examined (N-57)
. S ' . . No:Appﬁubu/ T,
Prerequisites R -, Present . Absent = Not Determinad ' .
‘1. Objectives have been grogmd and : ! \ |
sequenced. .49 0 8 S 4
2, lmtructoonel actwntles have been . . 7 _ - J
specified. Lo . 8 1 42 © 10 ;
~ 3. Methods of training have been specified. 48 . 0 9 :
" 4. Media have been specified. - . 37 8 2
5.. Lesson structure and content have ' - :
' beenplanned. . . - .30 14 13 - . .
‘ - . . , . Not Applicable/
Procedures ] - ‘ Done. " NotDone - N?,': D:rormin:g_
(. Develop lesn instruction. X ' ) 11 * " 28 ‘ - 18 ' . Lo
2. Try out instruction on small number of , T ' ' a ’
. Persons representative of students. - 10 31 16
3. Revise and augment instruction as . - ) " ’
necessary. . ‘ R 5 ‘ 30 22

-

As mdlcated in Table 26, the sequence and methods of mstructxoh were. nearlfy always
determined, prior to authoring materials, while the choice of media was occasionally left
to lesson authors. By contrast, instructional activities were specified only about 10% of
the time. A plan for lesson authors was available in about two-thirds of the cases.
In only 11 courses was there an attempt to restrict the content of instruction to the
minimum necessary. Most interviewees were not familiar with this concept. Although
other 1SD steps were often reported to have been omitted due to constraints of time or —~

. money, lack of awareness appears to be the important factor with respect to’ developing

lean instruction. Anyone who reported an awareness.of the advantages of keeping instruc-
tion lean also reported trying to do so. By contrast, some interviewees reported that they
had done just the opposite—with no apparent awareness that their apprqach wps contrary = -

- . to the genetal intent of ISD.

L £
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Nine of the 11 cases of lean imtructxon were tound in the Nnvy These im;lude

-both courses }leveloped by ISD contractors foy the Naval Training Equipment Center,

and both courses developed by the Instructional Program Developihent Center, San -
Diego—presumably reflecting a greater awareness of the roquiromenu and purpose of ISD
among those pemanantiy engaged in course design. Except in these cases, the virtual

restriction to, the Navy of efforts to keep instruction lean is unexplained. -
' The development of lean instruction was found, not surprisingly, to be associated , °

with efforts to try out and revise instruction, and with theé subsequent ISD step of

attemj ting to validate it. Although instructional materisls were tried out and revised in -
only five cases, three of the five represent instances where there was an attempt to provide
lean instruction. Instruction was validated in less than one-fourth of the total applicable

~courses, but was valided in twa-thirds pf the instances of leari instruction. The association -
", * of tryout, revision, and validation with lean instructional development.is quite reasonable |,

smce the, practice of restricting mstructnonal content to a minimum requxres the use of

- some parallel procedure to measure instructional adequacy

o
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e ' ) Validation of Instruction - e
Instructuﬁ'n is tried out under conditiom that closely ‘approximate its mtended use,
with groups. of trainees represantative of the entry . population Objective-refenenced
achievement tests are the primary validation, criterion., N |

Table 27 - ey

Volidation of Instruction: *
Incndcne- of Pnnqunius and Proeodum in Coum Exmimd*mif )

A
A}

AP . : i ) Not Applicsble/
aroquisites L. : - 'Pmom' Absent = - Not Determined,
1. Ob]mwo-rcforoncod achwvament tests o ' ’ . ' .
- are available. o 49 - -0 10 '
) . 3 . ! . ! . . .« * . . \ . .
: oo : ‘ K . Not Applicable/ '
" Procedures ' L " Done ' Not Done .Not Determined *
At B . : , ~ <Not Determined
‘1. Specify achisvement test validation - '
criteria (number and percent of per- e
sans ifh validation sample requwed to ‘ :
pass tests). . . 7 - 30 20
2. Spacify additional val'dmon criteria. | Y I 32 ’ 21
3. Present | instruction, odmimster achiovo ) ST '
ment tests, amlyzo results, revise instruc- N
tion, and rcpdt cycle until valldation .
(Criteria are met. . n 9 31 17

. —\

Although 5bje¢tivé-reterenced achiévement tests were available in ev'éry casel,' jinstruc-

" tional materials were subjected to a validation.process in only nine courses. ' Even in two,

of these nine cases, no criteria of adequacy were ‘established for the validation tmidls, Seven
of the nine validation efforts occurred in the Navy, including—as in the case of developmg
lean instruction—both courses at IPDC San Diego and a contractor-developed course for
NTEC (the other N'I‘EC-spoqsored contractor effort had not reached the point of valida-

tion at the time of the interview): . ¢ | .

For many courscs, no self-teaching materials (_tape/slide, text, etc.) were being |
produced—only lesron plans to guide instructors’ présentdtions. In such cases, the vali- -
dation process would require repeated presentation of the lesson under controlled condi-
tions. No one, however, reported followi a procédure. there were no efforts to
validate lesson plam

. Interviewees at Army schools reported that the TEC lessons -being prcduced to
support individual training are subjected to a validation process. No TEC lessons were .
reported to be used in the courses studied, and_}consequently no TEC development efforts
were reviewed, but at least one instance of such validation was.briefly observed.

-~
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internal Evaluation

L) ‘\' -~

lntemal evaluatnon detenmnes how well 1mtructjon works during nctua.l tmmng with
actual trainees. Vaudatnon occurs only once, while internal evaluation is continuous. The
principal measure.is trainee performance on objective-referenced achisvement tests. Anal-
ysis or evaluation of' ‘how the ISD process itself was earried out is also part of intemal
evaluation, and is sou\etunes termed process evaluation )

Y T
T ; - . Table 28 , : ~
£ ' nternal“Evaluation: A
. lncndonm of Prerequisites and Procedures in Coums Examined (N=67)
b . f‘ - . . Not Applicable/

Prergumtes ’ Present . Abgent Not Determined

1. Rooorqs of students’ pcrformance on - : .
achievement tests are available. ‘ - 28 LI 28

2. Documentation is available of what

* occurred during the ISD process, -
" including rationales for decisions, . _ - .
departures from standard procedures, etc. ' 13 19 25
A , |
o ' . Not Applicable/
Procodures T , . Done °  -Not Done _Not Determined
1. Spocufy waluatlon criteria (number and
" percent of persons requured to poss , ¢
 tests, etc.). . ‘ 4 « 28 25
2. ldontufy the caises of shortcomings in the ‘ , , ) _
" instruction and specify revisions, 16 18 24

- Efforts to investigate shortcomings in ongoing instruction and recon niend remedies.
were reported in ‘16 courses. Such efforts rarely involved comparing trairee performance
to a standard of course adequacy; despite the almost-universal availability of achievement
test scores, a criterion of course adequacy was establishéd in only four cases. Possibly
trainers see little need for such standards in light of established limits on course attrition:
If a requirement for course completion is to achieve every objective, for example, and

if permissible course attrition rates are determined by higher command, it may be felt
that o other standards are necessary.

Some documentation of the ISD process itself was available in 13 courses. The com-
prehensiveness of such documentation varied greatly. In some cases records were available
showing when different activities had been started and completed, but in most instances
documentation was less detailed. Notably absent from nearly all documentatxon were
rattonales. for the selectlon of tasks, settmg, methods, and media. .

. 4

5 o 117 | L9



<External EVaIuation oo - ) .‘ ‘
Trainee proficiency and the adequacy of the instructional design process are deter- . A

mined by using a standarc. external to.the course: the performance of the graduate on

‘the job. The most accurate methods of external evaluation are direct cbservation and

testing' of graduates. Reliance, however, must usually be placed on supervisors’ summary . :
evaluations (ratings) of performance. Evaluation:information of whatever type should be e
obtained at a task level of specificity. More general evaluations are of little use in iso-

lating the causes of. madequate performance . .

" o St - Table 29 o _ ) - » o
’ ) ' External Evaluation: .
Incidence of Proreqmsltos and Proeoduros in Coums Exammod (N-57)

o L .
» . r3

- . g s v : Not Appliuﬁ/
Prerequisites o . Present - Absent Not Deterniined '
1. Access to supervisors and job incumbents ‘ '
is available soon after arrival of graduates . . L .
Q@ thejob. 24 A . 32
~ v I ’ ' bl | ° ' : ) C’ :
. : ‘ . . Not Applicable/
Procedures o Done . Not Done Not'Determined

-
.

: .
" 1. Construct evaluation instruments (mail. B ' s
questionnaires, job sample tests, inter- : - .

view guides, etc.). ‘ : 19 15 M < § .
2. Collect evaluation information, | ® .15 26 | \
3. Analyze deta, identify cayses of . . .
deficiencies, ardd specify revisions. ’ : -8 17 ; 32,
. s

I

’ 2 ' v

::In half of these cases, the information was 3nalyzed and used in makmg some revision in

lnformatnon about graduates’ perfﬁ:e in the field wa# collected in 16 courses.

' the course. ‘Questionnaires to graduates an supemsors—usually, but ngg always, written
at the task level—were ‘he main method employed In one mstance a pPe-existing Job
Performance Measure was used. . . E :

In most of these cases the persons- responslble for course development also planped
and conductéd-the external evaluation. In two courses, the Training Evaluation ‘Division
of an Air Force technical traiiring school conducted the evaluation and issued a formal
Training Evaluation Report. Formal evaluations of the same kind were conducted for
some Army.courses as well, by the school Dtrectora;e of Evaluation. Although no exter-

hal evaluatlons had been completed for any of the Army courses studied, two were
scheduled to begin in thé near future.

In many of the cises in which graduates’ opinions or information about their perform-
ance was collected, however, the effort did not appear to have a clear connection with the
instructional desigr/revision process. Some interviewees reported that data collected from
graduates or supervisors had never been made available to those who had desig.ied the course.
In other cases periodic surveys were conducted, as directives required, but with no apparent
idea of how the survey responses would be used to determine the need to revise instruction.
In general, whether personnel could perform on the job the tasks for which they had been
trained was not determined. The ISD “closed loop’ remained open.

N~
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of the lecture or tutorial with other media, are com‘mon occurrences in ISD effortq.

SUMMATION \

The great majority of ISD steps are either rarely undertaken in.the Services or are
carried out §a a mannér which fails to meet the requirements of ISD. -‘Application of
ISD jn any real sénse is virtually restricted to five steps: Identificatiar of Job Require-
ments, Analysis of Tasks, Development of Objectives and Objectives Hierarchies, Devel-
opment of Achievement Tests, and External Evaluation. Thesehre all steps fbr which
procedures are available, and which do not involve considerations of total system per-
formance or training subsystem efficiency. . _ o

The execution of even these steps, however, nften falls short of, achieving the intent

“and purpose of ISD. Job requirements are often defined simultaneously with, rather than

prior to, the determination-of training requirements, thus inviting training copsiderations

- to influence job analysis; the méans by which job‘requirements titen become training

requirements are generally not explicit. Task analysis dbes not usually includdmthe delinea-
tion of task conditions and standards; on which the derivation of training conditions and .
standards would logically depend. Objectives are as likely to bedev,elopeg from instruc-
tional cantent, as content from objectives; objectives hierarchies per se are rarely developed,
with the result-that necessary basic skills and Rnowledge are usually not incorporated in
training design specifications. Tests are often derived from instructional content rather
than directly from objectives, raising the possibility that such tests may fail to measure
attainmeht of the actual objectives. 'Information collected about graduates’ job perform- °
ance is'seldom used to revise training. _ ©
The potential of ISD to insure that training meets job requirements depends both
upon (a) maintaining the interdependency of steps in a derivative process originating
in description of the job itself, and \b) testing and revising the. products of each of these
steps until they meet previously identified requirements. * In practic®~however, the nec-
essary close connection between steps is generally not ‘maintained, nor is the cycle of
testing and revision carried through. : ' e ey :
The principal effect of the current emphasis on ISD appears to be an awareness of
contemporary training methods and techniques. The use of behavioral objectives-to
describe training content and the specification of criteria of mastery for training objectives.

is almost universal; and there is widespread awareness of the desirability of restricting v

training to what is néeded for job performance. Although'the ISD.cycle of evaluation
and revision is hardly ever carried through successive ‘iterations, thefe isswidespread accept-
ance of the principle that trainees’ pefformance is the valid measure of training effective-
ness. Although instructional activities, sequence, methods, and media are still determined

. by ad hoc personal judgment rather than systematic procedures, the conversion of teadi-

tional group-paced training to individualized self-paced instruction, and the replacement
/7
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- ,.,l FINDINGS AND necommeumnous FOR - R

Chapter 6

v

FINDINGS AND 'RECbMMENDAIIONS

’

o

The present study noﬁght answers tQ these guestions: .
® Do current methodologies as represented in guidance documents provide
the means for attaining the goals of Instructional System Developmen.t"
. - ® Do applications of ISD reflect these goals? '
¢ How can ISD methodologies and applications be made more effective?
The basic information for answering thése questions was sought by analyzing guidance
- for 19 individual steps of ISD in four Service Models, and the manner in ‘which each step
was carried out in 57 courre design efforts. This approach yielded findings about meth-
odologies (Chapter 2) and their applications (Chapters 4 and 5) specific to particular
- stéps, as well as more general findings about the system. In this chapter findings and
accompanying recommendJations for specific steps are present~d first. They sre followed /
“by a discussion uf the general adequacy of ISD anc recommendatncns for 1ts future
implementation. .

. o~ . 1

»

SPECIFIC ISD STEPS

Need/Discrepancy Analysis

Fmdmm

. . . : _ -
v ‘ e

1. Methodolgn Present I1SD n.~dels do not mclude procedures for identifying problems
in existing trammg and for identifying & néed to undertake ISD. ‘Guidance is needed
*  on how to identify discrepancies between existing training and the field requirements
for a job, and how to revise {raining short of undertaking the entire ISD process.

2.  Application - ISD is not gene initiated in response to apecnfic ducrepancles R X\
- between t:mimng and field req ents. -
3. Agglie-tion ISD ivs usually initiated ig response to a directed change (e.g.,

provide individualized and self-paced instruction) or to a requirement to revise o
existing training in accordance with ISD methoda .

- ) : » R ) *
1. Where existing training is being examined, ISD methodologies should emphasize )
evaluating and impreving tha tiining, rather than simply assuming that Aevelopment .

~ of a new courst is appropriate. At present new courses are rarely evaluated any
more ngorousiy than the ones they replace. .

2: To increase the émphasis on evaluation and 1mprovement specific procedures should
be developed both to identify faults in existing training and to determine efficient
boundanes for the ISD process .

-
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| IDENTIFICATION OF JOB REQUIREMENTS

. ot

. . ' : ‘¥ 4 . . - °
. Findings + . : . o

. C. -, " . . - ® .
- 1. Methodology - Current guidance for idgntifying job requirements permits con-

rable latitude in the ipproach taken and the level of description.used, with
resyltirig variation in the reliability and utility of the information dyveloped.,

2 Application - Job analysis is usually confounded with the selection of tasks for

. Emphasis is not given to independently specifying requirements gs they
exist in ghc Jjob. : ‘

3. Application - Job-task lists from occupational surveys (e.g., CODAP, NOTAP) are
sometimes available. The information provided by such lists, however, is often in .
part about classes of activities rather than aboiit tasks, and to that extent may not
serve as an adequate base for deriving training. : Often, complete task lists are not "
developed. - o ' | ' ’ |

1. Training develgpers should be required to provide and maintain-a description of job
' task requirements distinct from a listing of tasks selected for‘traiming. This would
make explicit the extént to vzhicé training requirem_ents differ from job requirements.

] [9

- ¥ -

-Selection ‘o! Tasks for Training |

Findingg . . : s
1.. Methodolagy - There are rio measures of syétem effectiveness that can be used to
validate criteria for selecting tasks for training, and rules for applying such criteria.
" As a result, thechqicebfaiteriatobeusedinselectingtaskstobetrained is left -
to personal judgment. . ‘ .
2.  Application - Selecting tasks for training is generally not preceded by a separate
- an)a‘ distinct delineation of the tasks required by the job. _
8. Application - Task selection for training is usually not done systematically. Its
ﬁ:%;)LmET rarely explicit. - . ' :
4. Application - Task priorities (that would provide the basis for getting the maximum
training benefits from the available funding)- are net specified.
> ] v f N

Rect - K "

1. Traiping developers should be xequired to make explicit the basis on which they
select tasks for training, and to specify priorities among both the tasks selected and.
the tasks rejected for ttaining for a particular job. d

2. In the absence of information about the effects of task selection critéria on system

performance, guidance should be developed on the types of task priority information’
likely-to be relevant for different classes of jobs. . '

Al
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Analysis of Tasks
Findings . | , |
1. Methodolgn Procedurea for analyzmg tasks are adequate

2.. Application - Job task cordltlom and standards as distinct from tmim’n( condltxons
mg standards, are seldom identified. Course control documento do not require that
Job chafacteristics be specified.

o

o

1.  Benefits of attempting to modifv current practnces do not.appear great relative to |
-costs. No change m present pmctlce is recommended .

.
b ]
- A}

Gonstruction of‘Job Performance Measures

~ Findings "
T L Metho’dolgu Procedures for developmg JPMsm adequate in the ITRO ‘model,

. unclear in. the Marine Corps model, and not included in-the AFP 50-58 model.

2.  Application - - JPMs have been developed in jobs where the CoRsequences of inade-

quate performance are especmlly serious, such as in flight traming or uge of specml

: weapom’ N -

3.  Applica - In only one instance were JPMs developed as part of ISD to validate
. mthm-coum tests.

Reeommondution P . .
1. While theoretically worthwhile, JPMs are costly to develop. It is tic to

+ ~ recommend their development except in special instances. No change’in present

practice is recommended

* Salection of Setting:
Fmdmgs '

1. Methodology - A SYStemtk procgdure. for determining the optimal setting for ;

> training does not exist. The devglopment of such a procedure waits upon a means
for measuring system performance, which in turn will permit the validation of site
selection criteria and decision rules. .

2.  Application - In general, training developers do not have the authority to detngnate
and develop trumng in different settings. .

Rooommondmon

1. The choice of training settmg has effects on the operational system beyond the

training subsystem. It'is appropriate that the setting selection be made at a higher
level than training ‘developer. In the absence of a means for assessing total system
effectiveness, no change in present practice is recommended.

?
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"' Development of Training
. Objectives and Objectives Hierarchies

F‘M‘m . ‘__'; ) . ’ o . ¢ «
1. Methodology - The ITRO model provides the most comprehensive, explicit, and

straightforward procedures for translating job requirements into training objectives.
Deficiencies in the Marine Corps model could encourage writing' objectives to match
what is being taught, rather than to meet job, requirementy. o o
Application - The specification of training objectives is virtually universal, but the

‘procedures used to identify objectives are highly variable and frequently unclear.

‘There is evidence that objectives are eften prepared after the fact and are derived
from training conteng rather than used to generate.it. C

Application - Terminal objectives are seldorh subjected to an esplicit hierarchical
ﬂyu‘ {0-derive intermediate objectives. A determination of the sMlls and knowl-.
edge that would enable the rainee to meet the terminal objectives would emerge

_from such an anilysis; these often are not identified.

Applichiion - Even where records are main , formats for displaying the relation
&ween tasks and training objectives make it hard to determine what objectives °
have been derived from a givén task. That is, tasks that represent. objectives are
displayed, rather than objectives that have been derived from each'task. Thus, the

., .ustification for training for specific objectives i» often not clear.

-

R ‘5 l l- , '

1.

The derivation of training objectives from job tasks' should be made explicit in a
fofmat that cross-references objectives by task. : . -

p Deyelopment of Achievement Tests

Findings B . - )

1.

Methodology - All of the models require that achievement tests be developed- from:
training objectives, rather than from the content of lesspns, and all provide some
informauion about test construction. All models lack procedures for maintaining
congruence between the behaviors implied in an objective and the actual require- -
ments imposed by test items (e.g., use performance tests to measure skilled behaviaqr;
require that conocepts be applied when an objective implies their use rather than
their recall or recognition). c - R
Application - Many achievement tests are derived, not directly from trainjng objec-
tives, but from training content. Knowledge tests are particularly likely to be
derived from content: In these cases, no independent criterion exists to deter:
mine whether training objectives have been met. - ‘

Applieation - In general, little or no consideration is given to matching the type and
level of test items to the behavioral requirements of objectives (see Finding 1). -

- Recommendations T . T e

1.

2.

ISD models should explain and emphasize the purpose and need for deriving
achievement tests from training objectives rather than from training content. "

ISD modeg]la should be expanded to provide procedures for identifying and main-

taining co ence between the behavioral requirements of objectives and test items.
o 97
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Identification of Entry Behavior

- 1. Methodology - The major ISD models provide procedures for ad)ustmg trammg
S objectxm to match trainee capabilities. S

2.  Application - .Estimates of capabilities of tramee populatnons are not venfied by
testing before the trammg is unplemented

, Rooommondatnon - ‘

. . 1. The advantages of correcting inaccurate estimates of trainee capabilities do not
. appear to justify the costs of the measurement that would be ;eqmred Over- )
estimates are likely to be identified during the vihdatnqn of instruction, and under-
estimates usually become evident during the conduct of instruction, No change in
present practice is recommended uriless large investments in instructional matenals

are mvolved (e.g., Training Extension Course (TEC) development)

A

~

cumifimi'on of Objectives and -
Selection of Instructional Activities

(Findings —_— e -

1. > Methodol : Procédures for classifying training objectives, and for selecting instruc-
tional activities accordingly, are not highly developed. Different models use different

taxonomies for classifying ob)ectwes, and guidance for both classifying ob)ectwes

and selecting instructional activities is prov1ded largely by example rather than by
means of explicit decision rules.

2. Application - Training objectives genemlly are not classified, and mstructnonal activ-

.or

ities generally are not specmed _ _ \
Rooomnnndation , ) ’ , !

1. Explicit decision rules for classifying objectives and selecting instructional activities.

should be developed. In the absence of such rules, no change in present practice
is recommended.

©

Selection of Instructional Methods
Findings

1. Methodology - All models describe and discuss alternative instructional methods.
They specify. prerequisite- conditions (e.g., setting, group size) for the use of particu-
lar methods but provide little information about the relative effectiveness of different
methods, either for particular types of content or for trainee populations. Though
perhaps sufficient to allow the training developer to reject inappropriate methods,
the information base -and the models themselves are not suffncnent to provide for

- selecting optimal methods.

L 4
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2. Application - Trarning methods are not systematically aelected either on the basis
o’ instructional activities (whrch are also not apeciﬁed) or on the basis of trainee
characteristics.

3. Agglicatlon C_hangea in training methods are alrnoat alwaya in reeponae to com-
mand pollcy

Reeomnmuon

‘1. Present traimng technology is not:advanced enough to support procedurahzed

-derivation of training methods from previously specified instructional activities
and trainee characteristics. Information about optimal training methods for dif-
ferent training situations, and procedures to enable developers to ide..tify the most
prommng methods, should be developed. In the absence of such procedures, no

: change in present practice is recommended

Selection of Media

il

Findings - N

. 1.+ Methodology - Procedures fqor aelectmg training media appear adequate to match

° the presentation’ (stimulus and response) requirements of instructional activities to
appropriaté media, if instructional activities have been . speclfied in sufficient detail.

2. Application - Training media are not systematically selected on the basis of require-
ments of instruétional activities (which are also not specified ). .

3. A Slication - Developers. generally do not have freedom to select among alternatrve
Egra Ch

oices and changes in media are uaually directed by command policy.
Recommendstion e __
1.  Selection of appropriate media is\pontingent on how well instructional activities
have been specified. No change in the current models for matching media to

activities is appropnate until activities are more wrdely specified, and these models -
. can be teeted .

X l\ Grouping and Sequencing of Instruction

Findings " , |

1. Methodology - Universal principles for grouping and sequencing mstructronal objec-

* tives do not exist, other than that dependent objectives be placed later than those
on which they depend Alternate theories and conflicting strategies abound, with
no. knowledge base for resolving them. Becpuse systematically related princxples
for promoting \earning are lacking, sequencing instruétion must be left to the
~ individual judgment ol’ the training developera

2. Application - Practicea in grouping an1 sequencmg instruction generally give no con-
sideration to leamlng requirements other than the order imposed by obvious depend-
encies. Attentlon is given to constraints of non learmng factors such as equipment
avarlabllrty and schedulmg '
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Omniud and syutematically related principjes of learning on which to base groupmg

and sequencing decisions are not available’” The development of such information

falls within the psychology of learning and is beyond the scope of recommendatnons

in this report. In the absence of such intorna..non no change in prelent practices
is recommended B

Development of Plan_ for

. Authoring and Managing Instruction
Findings ) ; :
1.. Methodolggx All models tequu'e the preparatnon of a plan for authonng and

2.
3.

Findings - T SO
1.

1.

100

mamgmg instruction.

Applicatxon ‘Plans that- record course content are often prepared P

“Application - Plans typically do not specify imtructxonal events and are rarely used

to deyelop instructional matenals

']

1.

Explicit decision rules for selecting instructional activities do not presently exist
(see Classification of Objectives and Selection of ‘Instructional Activities above).
Until-such rules are available.and generally acknowledged as valid, a requirement to
specify instructional activities in an authoring and managing plan is likely .10-be

_viewed as a pointless exercise. No change in present practice is recommended.

Review and Selection of Existing Materials

Method ology The ITRO and Marine Corps modelswstate‘ﬁmtdeeans to use
existing materials (rather than author new instruction) are to be based on the
appropriateness of these materials to the previously specified characteristics of -

objectives, methods, and media. The AFP 50-88 model does not provide guidance -
for reviewing and selecting existing mater:al.

Application - Characteristics to be identified in judging the appropriateness of
existing training materials are not specified.

Application - Review and use of existing trammg materials is miryimal, except for .
'd{ooe in a course that is being revised. ‘

Roeomnmdation
. The specification of necessary properties of materials for particular training situa- *

tions, and the description and cataloging of existing materials to permit the inter-
change of matching components across courses, l"epresentra degree of perfection -



that is not presently attainable. An attempt to reduce the review and selection of
existing materials to a systematic procedure is to act as il the methods of a well-
develpped techndlogy were available in an ares in which judgment is in fact the

dominant factar.. No chence in preunt puctiee is uoommended BN

G ,A'uthori‘nol of Im‘tmc"tion
FN‘” - . . ' e . ’ '

. -

" 1. Methodology - All models specify that instructional mateials undergo tryout during
~ the authoring process. The ITRO and Marine Corps models emphasize that imtruc-

- tion should be lean to ‘insure the econon;iee of mimmal inatruction.

2. Application - There is little awareness of the concept ot lean inetmction and
- few attempts to develop it.

3 Applieution - Instruction is- rarely given tryopt nnd'revieion during‘ mthoring.
Recommendation . =~ - | -

1. Training manacers should receive, guidance on the purpose and imporhnce of
developing lean instruction. Guidance should indicate the role of tryout and
tevision of instruction as a necessary element of this strategy. | .

. : Validation of lhstruction.
" Findings |

1. Methodology - All models specify satxsfactory procedures for validating matructnon
The adequacy of training materials for attnining objectlvas is venfied through the
adminutratxon of 'achievement tests. . '

2. .Apphc;tnon Validatiqn cntena-—that is, evidence that imtmction is satmfactnry—
| are ryrely specified. .
3. Application - Instruction is mrely validated before it is unplemented When vali-

dation does occur, it is training materials (e.g., textbooks, tape/slide programs)
that are evaluated; instructor Iessons and lesson plnns are almost never evaluated.

o

Roeomnnndatnon '

r

‘

1. Of the three major types of ISD evaluation (ﬂaﬁon intemal evaluation external

evaluation), validation has the greatest poten or effecting improvementa in
instruction. Once instructional materials have been produced and instruction.has
been implemented, change- are less likely to be introduced, ahd new materials.are
more difficult to generate. Validation trials to meet specified criteria ehould be
required before new instruction is approved
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Findings : |
‘Methodology - the M'RO model prescribes the most reliable andsmt;st costly way |
~ to measure the adequacy of the instructional design process: #dministering Job

1.

Recommendations | .

1.

102

internal Evalustion

‘»\ , . M ) * ..
o X . )1 . ’ . * . i
Findinp RS ' - ' ' s <

1 ' ’

_v Methodom - All ihodels IPOley ;dequata procedum for’ the internal evaluation
(o]

training. - Quality control of the training product is to be mintained through , )
the administration’ of objective-tefmneed achievement tutl S .

Application - Evaluation and revision of inltruction based .on needs revealed in
stggent porformnce (product ‘evaluation) are generally not done.

Application - Training design decisions are rarely documiented (prqcéss evaluatnon), T L
to tate redesign when instruction s found to be inadequate. = - “ o

c . ) . ) . , v

Trainers should be.required to determme and record trainee performance foreach
objective. Although absolute standards to 1dentity when training revision is needed

. are difficult to ,eutablilh the recording of specific trainee performaiice would pro-

vide a desirable prerequisite to any revision. Mareover, it would suggeat relative

" standqu for the need to revise t.raining

B ) 5 . . ot .
External Evaluation '
-t & X . .
) v

€

Performance Measures to graduates in the field. It also provides the most guidance

for isolating causes of performance discrepancies after the external evaluation of

training. If summary-evaluations are to be used, the ITRO and AFP 50-58 models , -
specify thnt information be obtained at the task level of specificity, while the _ ~ e e

_ Marine Corps model does not.

* Methodology - None of the models specxfy criteris that shduld be used to determine
whether training is to be revised as a result of external evaluation, nor how to

arrive at such criteria. None tell how good job perfommnce must be to indicate

) that training is acceptable

Application - - The effect:veness of trmmng is virtunlly never evalunted by the admin-
istration of Job Performance Measures to job incumbents. .

Application - Supervisor summary evaluations of job incumbent performance are

occasionally obtained but usually are not provided at a task o training objective

level of speclficity Even when performance and job requirements mformatlon is

"obtained, it is rarely used to redeugn traimng

The high cost of administering performance tests to job incumbents and the diffi-
culty of maintaining the necessary degree of ob)ectmty and standardization pre-
clude their widespread use to evaluate trhining. No change in present practice is
recommended _ ‘
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2. Training can be evalusted by gathering ln'ounation (father thar direct meastremient)

about job performance and job requirements, at & task and training objective level

Pty 4 ommm\lhbmmhmﬂxdom The fallure to obtain o

and uee such inf mhnmdmmmnuncmtoppuuﬁomoﬂsn
'mmm!ummhwmoﬁmmnotutmtbobondon
motwmmmmq othu.mmtornmmotmchcﬁtoﬁa
*~ are available. It is recommended that operstionel commands define both the
specificity of the taik description and the level of performance. they would be

willing to use to evaluate the acceptability of job incumbents.. These are the - o .

criteria that supervisors should use to judge (rate) ﬁeld performmce and eotablhh
tho need for tnhinl revision, .

L]

-

i

GENERAL Fmomo§ AND necomenmﬂons ; f c T

S

Judmenu ‘bout the odoquncy of lnlﬁ-ucﬂoml Symm Devolopment, its mpruenth

L

' tion in the Service models, and the way’ it is currently being applied depend on one's

conception of what ISD is and what it is expected to accomplish. \
The most general way to define ISD is as a means of designing training to optimize
" total systein cffcctiwmu. Criteria do not exist for measuring total system: effectiveness;

e lSDilnotbein.undtoachiove,norcmitbeexpoctodtomultin optiml:ingt.he

effectiveness of the total system.

A more circumscribed view of ISD is as a methodology for mximizw training
efficiency within the training subsystem. However, information about the effectiveness
‘and costs of different training strategies is far from complete, and a trial-and-error
approach to maximixing efficiency ‘nog practical; given the number of possible combi-

Tnations of methods. While 1SD dou provide a framework for comparing alternative

training strategies, it is not currently being used, nor can it be regarded, asa methodology
for maximizing training efficiency. :

A more highly focused vlew is that ISD is a mcthodolo(y for lmurln( that training
is relevant to the job. - Its iterative and derivative character virtually assures that ing

-will-be relevant if available procedures are faithfully carried out. In practice, ho

many of its components are omitted, and the'close connection between components thot '
is essential to make the process truly derivative is not maintained. Most important, the
testing and revision necessary to insure job relevance generally do not occur. The potenﬁnl
of ISD to insure thottrdnhmmeehjobnq;ﬂmonﬁhnotbotngmnad ‘

A final conception of ISD is that it is synonymous with the use.of modern tmlnln( .
technology. Any of the steps in the training development process are a part of modemn -
training technology, and so are any of those particulsr training and evaluation methods -
currently being emphasized (e.g., self-paced instruction, computer-managed instruction,
criterion-referenced testing). This definition of ISD is clearly the least demanding, since
in essence it hokis that ‘undertakihg any training development step or using any such
training or evaluation method constitutes ISD. It is the deﬁn'tion that is most adequately -
reprenntod in currertt applications of 18D. '

. In summary, then, two effects of ‘BD are currontly possible: insuring that training
meats job requirements and pmmotm the use of modemn training téchnology. The furmer,
which is clearly the more desirable, is not being achieved. The ISD modes does provlde
the methodology for making training relevant, but the mere existence of the model does
not compel trainers to follow if. Trainers are relatively free, within fairly broad limits,

) . 129 ' . e
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: mmmmnhmwommuy. The occwrrence of a' .
mhgudnlbinhmdlhmthcmmm Htlpto'{m. In the case U
of 18D, however, thommuhumoﬂtlpoduch—job lists, training objeciives, N
achievement tests, and thé like—does not by iteelf indiéate that they have been used in
training development.. Considerable, evidence that mary ISD products demain unused -
loads to the conclision that, whﬂothocmnﬁono!thm ts can be mandated, .

products can
'-_tlnlSDproemandtheappropﬂluuuotthomduchduﬂmmmn‘dwdoplhent S
cannot. ' _ . s

" Similarly, a routine allocation ot"roqpomibiiltluintﬂbdmnot necossarlly guar- .

mmumm_mpowbmﬁuwmbow accepted, and carried out. For example, "~
" ISD methodology req dovdopmtomdlythemlnwhhhmﬂclmcywmbe

" developed or mediated for all job tasks—immediately, thrdugh eritry training; later,

through advanced training or job experience; mthmughdirectmppqﬂofjobpurormmce o
by procedural aids or-other means. Yet this requirement is frequently ignoved. 18D is - R
.Mlyemndmhdtqdevdopmm(foronlympuﬂcmm and the mannerin . -
~ which skill will be acquired for tasks that are not selected for training in that setting is
~ usually not specified. Even where skills were explicitly identified for later agquisition, .
the present study found little evidence either that means were developed for subsequent
mamtwowwumwomdolmwmfwmthn
theee ‘skills be acquired.. (This observation is based on training development within the .
 training subsystem. The present study did not exsmine training develcved or conducted
in operational units. Possibly such an examination would indicate that training for job
Mhmtbmumuhbdngcondmhdhammeommhmdwmmeﬂhhmm

. mbymwﬂmccmthemtmxdy)

The current failure of ISD applications to insure that training meets job requirements,
theh, is largely due not to inadequacies in the methodology, but to omjssions and to .
failure to use its products in a way that makes the process truly derivative. An implica-
tion ofthmnndinphthlttutmeﬂmmimphmmt ISD lhonldeoncentnteon
" finding ways to maintain the integrity of the model. m‘

Thenndhmofthbmxdydonotofthcmnlvuindicatehowtom\mrigo .
adherence to what is clearly awrydmmm::el but they do nuutthatintro-
ducing changes solely within the trairing s is not likely to have any great effect.
medaumondylwmcneodforchochmdbahneutocuudmimtominiomin
the. ISD process and failures to use the I8D products. It would appear logical, therefore,
to provide for an expanded role by operstional commands—the party directly affected
by shortcomings in training, and best able to assess the effects of training.

Such an expanded role for operational commands is, in fact, implied by the model
itself. The derivative and iterative aspects of ISD depend on feedback and exchange of
information between trainers and users. It is difficult to see how ISD could bé’'more
dcomudysppuedumeumchmexchnnatnkuphco _In principle; thetnlningmb-

" system seeks information about field requiremenits and performance as the foundation on
which training is constructed. In practice, however, the study found that the training
. subsystémh does not have this basic orientation, often giving insufficient attention to the
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“ing and job requirements would remain the province of the training community.

of the

- .

effective se of this information. It is reasonable to suggest that a balanced rehtiom‘hip—-
one that.fosters active participetion by, and: communication between, operational and °

. training commands—is essential to the ISD process. ~

The following récommendations define the means.by ‘which ob;nﬂd_n;l commands

" can assume a.greater role. Under thése recommendations, operational commands would
[participate to the greatest extent in those parts of ISD where job performance is repre-

sented and where job performance requirements are translated into training requirements. Lo
Those parts of I8D concerned with the design of jnstructional strategies to meet train- L

It is fecommended: . - : S
- (1) - That job requirements (skills and knowledge required for successful job .
. performance) be jointly defined, and agreed to, by training ‘and opera- =~ ,

tiondl commands. This recommendation is a prerequisite to Recommenda- S ——
! tion 2, and to all subsequent training development activities. If successful .
" dislogue, negotiation, and agreement are to follow, training requirements-
© " must -be based on a mutually agreed-upon definition of job’ requirements.
(2) That training requirements (skills-and knowledge to be available at the
.conclusion of training) be jointly defined, and agreed to, by training :
* and operational commands. - Such an agreement should identify the specific- °
tasks and standards to which proficiency will be developed, and should ' '
delineate the respective responsibilities. of the two parties.  This includes : s
providing a means for bringing job incumbents to the desired level of
- proficiency whenever agreed-upon training requirements do_not match job
- requirements. . s T,
(3) That operational commands be required to evaluaté the perforfiance of '
training graduates, and report their findings to the training eommands.
Unless operational commands evaluate performance, feedback from users )
to trainers will not have a*sound basis. Without reliable information about
the effects of training, specification of training requirements will not )
_ .serve its purpose. o - .
(4) To implement Recommendation 3, that‘task-specific criteria for evaluating
' the performance of graduates, including nethods and standards to be
" employed, be jointly defined, and agreed to, by training and operational
- commands. Evaluation criteria should be at the task level of specificity A
- to permit clear and usefu) diagnosis of training. . More general evaluations . :
= are of little use in isolating the causés of inadequate performance. Eval- | ‘ )
ation criteria must be jointly agreed to if the results of evaluations are ' .
to be accepted as valid, and acted upon. ' I

Giving the operational tommands a greater role in both establishing training require-

ments and determining whether requirements have been met will not of itself guarantee
that ISD procedures will be sigorously applied to the development of training. It will,
however, increase the involvement of those who have the most fundamental’ interest in
seeing that training has been adequately designed and conducted. .
long as training development and evaluation are regarded as a separate activity _

i commands, there is little reason to expect that ISD will be applied any /
more effectively than under the present conditions. If training and operational commands
sifare these activities—each making its specialized contribution to complement the work

of the r—the potential 6f the ISD process for improving training will be enhanced.

‘ R . ) /
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18D Ac‘nvmés OUsmomiAms

You are being asked to comploh this q to provide infonnction ubout couhu/ : ;

" 0 treining programs where Instructional System Develo ent (ISP) procedures have been
.+ _ upplied. This information will be used in-the first phase of a study of ISD in the Armed

. ‘Forces. In a later phase, vmuwmummto mmuomtoobummm -
) dchllodintoumﬁon : . “

L lnaddmontoidentﬂyi‘n'pmbmthcthnn nlnapplyinglsn,th..gwy seeks to C
~ idéntify thoes factors sssociated with both successful jand unsuccessful applicationg’ This 3

B R r T WL L T

R u

. hlomﬁonwiﬂbemdtodct&mimw‘omnlu ol and other support is required for -
lSD implemeéntation. 1 ,” ‘) o o
; g ) Imtrucﬁom for Complotlng ‘ Qumionmin .
Lo 1 Edter identiﬁcation information below. \ SN | :
) . Ganization: (cw T Beee o G o ~
: Addfess: ' h ' 1 - S - ,'
. ; e - K I o - ) 1 3 . . R
: " . Person to bt contacted for additional h:fomution:\,\i A
. ‘ ~ Commercial phone: ____ — - x‘ - VI
" 2. Enter below the total number of courses/training administered by the above .ol
S B organization, For the purpose of this questionnaire, “courses/training programs” include ,
Y .. any couneorprognm of instmction, tnining, or education, - NS
o ' Total number- conducted at the school or unit: = .
Toul number conducud by correspondence or extemi}s( '
# ., | 3. On the following page, list the titles of all courses/training programs fo | |
: o _data (task lists) have been compiled-and gre currently avajlable. Although this onnaire . .
o .+ does not reqiiire ISD tobe defined in terms 5f any particular set or sequence of actions, ' v
- it does require that a list of job tasks be vailable. Therefore, list only coune:ltmning / -
i prognmsforwhichmkhstsueavdhble s | L
4. For each coune/tramlng program that hu been liltcd, provide mformation about ISD | L.
activities by completing columns 2-22, on the following pagea .
, ; . . ‘
L ' © Human Resourcss Resserch Qrgenizition o "
' ' . ~JIContract 903-77-C-033) - SRR
, "Office of Asistant Socnnry of Defense
v o (Manpower, Reserve Affiirs, & Logistics)
" 108 o ‘ | o
, 133 o S
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a:
L 4
-

lmtructiom fot Comphqlb Columm 1- 23

" Column 1:  Enmter anm Prowm for which job amlymdm (mk lists) sre wpillblo

" “Column2: . Enter N ifWhe job anelysis dats were/ars being,used to develop a haw Course.
... Enter E if the job analysis data were/are baing used to evaiuets wuumxmtgesum
,Emuomhoioblmlwhdmwolmbdmundfor.m mﬂmmmﬂwﬂoptmm

: - or revigion. L e - ‘

Column 3: " 8 ooum wul"l':bohn developed or rwiud ontu t Mximﬂo dm whon tho ﬂm gnduatos -

_ .o reached/will reach the job. ) ; - . :
S, ~ Columns4 - Provide information about ISD octMths o N T . " S
R S~ & ‘ - Enter A if . .. the activity was undertaken, and documonmlon or products are av ai[gbl \ T, v

. : Enter Pif. tho activity was sttempted, but producu are not available due to mothodology

. ' or °""’¥m
Enter N/C if . . ..the activity is bolng undertaken, but is not eomgloud
. Emor N/Af...the octMty is not gggl_iubhwwu not undertaken.

' ' t ‘j -7 : Anglyzed nmﬂmhymm/lxlniu course to determine
L ' - — need for mlnln.dovdomm. e . ,
Approximate Dats when fint gradustes R
= | renched (w-mmﬁ)thtiob : Olmimdpriorlw informtlon about_tasks (frequency, S
T . — . ydtytom:tiﬁedlp m.) : - .
S . N-Nn(:m o : ~ ~
2 * |E = Existing Courss. ' . | Ansyzed tasks into mu conditions, and Co
o 0 = Other Purposels) | standards. | \ .
"f. A s " ' Sdmndtdufor training on the basig .
; - ' N S A of task prlomy infomﬁon o
.o COURSES/ . o . ,
T TRAINING PROGRAMS : -Chistored tagks and selected instruc: ;
, FORWHICH.. T | _ . tional setting on the basis of pfiority '
‘ V,‘ K ) JOB ANALYSIS DA : ll'l'omlﬂ’ﬂ resources, ‘M output
- e a SN muinmm. .
) ARE AVAILABLE : - » :
g aj ‘ N Dmlomd torminel and inter- .’
‘ i ~ | mediats learning object oo
-~
Ssquenced and cilistered
; objactives. .
‘1 a2 fals]elr]s]|o]n ’ .
- . 3 b
"j i -
§ /
. , / ‘
. * /
{
; 09
1 v




/. ' .
\
Develaped, tried out, and revised tests. . - .
Idontified knewiédge snd skills of entering trainees. ;
identified typels) of learning nqulud for sach oblmlvo and :po,;iﬂod cormpondino -
Identitied. media apptoprists to type of Iseming and lserning ectivities
i N . : 9 . ) M
Specified plen for. pacing, instructor tole, group/individuslized pressntation
scheduling, entry/exit nqulnmonu m . -
. " I(Muodlahmd oppronmu oxisting instruction mmrials.
Authondlprodnud nw m:tmction mmdal:.
Ve.lidated instruction materiels. -
| Conducted w @
. 1 ¢ Analyzed student performance’ (for iuumal
ovalugtion of course).
Revised Wraining mording to rmm of
’ . intmul evslustion.
' Determined if gradustes wers mesting
performance requirements on the job
(external/field evaluation). )
. 1, Revised training sccording to
results of externe! evaluation.
1M 12 13 w6 |[we|n |8 w2222 ©
,jL N
»
) [ ]
\-"-'f
. ‘ N
’ Turn page to list
. T additional courses.
. _ -
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o | Appendix. B
incidence by Service of Prerequisites and ,
Procedures in Courses Examined' -
. .
- Present/ Absent/ Not Applicable/
Aecomolhhod_ Not Accomplished  Not Determined
 Need/Discrepency A{hlysh '
o Preroquisites
| 1. Information is availeble about  Army 2 0 5
. possible discrepsncies between Navy 1 1 1"
Lo training and field requjrements. Marine Corps 2 0 5
. Air Force 16 1 . 3
Procedures
1. Analyze initial and supple- Army "2 6 0
L mentary information. Navy . 10 10 3
. Marine Corps 2 2 W 3
— Air Force 10 5 ) 5
2. \dentity and specity Army - 2 5 0
_ discrepancy. Navy 1M - 3
. Marine Corps 1 . 2 4
Air Force 1" b 4
3. Specify ISD entry point Army s 6 0.
and boundaries of redesign Navy 8 12 3
process. Marine Corps 1 3 ’ 3
Air Force 9 6 5
Identificstion of Job Mé&Mements ~
) Prerequisites
Non;
Procedures .
1. Construct provisions task list.  Army 7 0 0
' - Navy 16 4 3
Marine Corps 6 0 1
. Air Force 9 9 2

(Continued) ‘ o

! Total number of courses examined in ncl Service: Army-—7; Navy—23; Marine Corps—7; Adr Force—20.
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identification of Job Regquirements
~ (Continued)

' 2. Verify and revise on basis of
review/survey of job
incumbents.

3. Collect task priority
information.,

'

Selection of Tasks for Training

Prerequisites
1. Tasks performed in the
job are listed.

2. Intormation is available
- for establishing importance
: of tasks.and need foro
training.

- 3.. Decision rules to be applied
- : to task information are -
" available.

? o,

. F,Procoduros

. 1. Apply decision rules to

information for each task .

to determine training
pfioriths'.

2. Select tasks for training
. on basis of training
v priorities and resource
availsbility.

S
-

Army,
Navy

Marine Corps\

Alir Force A

~ Army
- Navy .
" Marine Corps

Air Force

Army

. Navy

Marine Corps
Air Force

Army

Navy

Marine Corps
Air Force

Army

Navy

Marine Corps
Air Force

Army

Navy

Marine Corps
Air Force

Army

Navy

Marine Corps
Air Force

" Present/ ° Absent/ Not Applicable/

Accomplished Not Accomplished Not Determined

8 | 0
" 8 4
4 1 2
6 10 4‘ .
5 1 1
7 12 4
4 "0 3
8 10 2
7 0 0
16 4 - . 4
7 0 0
9 9 2
5 0
7 1M1 - 5
2 1 4
9 9 2
3 .4 0
2 17 4
1 2 4
1 : 17 2
¥
I 2 6 (]
1 4
1 V. :
1 17 2
2 5 0
2 17 4
1 1 5
1 17 2

{Continued)
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\
Anelysis of Tasks ~
Prerequisites

1. Tasks selected for training
are listed. " '

Procedures

1. For sach task specify for
‘the job environment:

— Conditions of performance.

— Behavioral elémonts..

\

— Standards cf performance.

s

Construction of Job Performance
Mesiures -
énuquisitu ‘
1. Tasks selected for training
are listed,

2. Training requirements for
these tasks have not been
_identified. -

Procedures

1. Construct a test for messuring
‘the performance of each task
selected for training.

14

Army
Navy

Marine Corps

\ir Force

Army

Navy

Marine Corps
ir Force

© Army

Navy :
Marine Corps

Air Force
Army
Navy

Marine Corps
Air Force

Army

Navy

Marine Corps,
Ajr Force

Army

Navy

Merine Corps
Air Force

Army

Navy

Msrine Corps
Air Force

(Continued)

Present/

Absant/

Not Applicable/

~ Accbmpiished - Not Accomplished ‘Not Determined _
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Construciion of Job Performance

Measures {Continued)

7~

2. Validate ssch Job Performance
Measure to insure that it pre-

dicts task poﬂormnt_:o.

v -
[}
" Selection of Setting
Prerequisites

1. Tasks can be assigned to
any of seversl settings.

2. Information is available
on costs of training in
different settings.,

3. Information is available
on effects of training in
different settings on total
system effectiveness.

Procedures

1. Assign esch task or
group of tasks to its
appropripte setting, .

—~—

Development of Training Objectives

. and Objectives Hierdrchies

Prerequisites

1. Tasks selectad for training

are listed.

2. Informetion is available -
about training constraints
that make it necesssry to

modify task requirements.

Army '
Navy -
Marine Corps
Air Force

-

Army

Navy

Marine Corps
Air Force

Army

" Navy

Marine Corps
Air Force

Army

Navy

Marine Corps
Air Foree

[N

Army

Navy

Marine Corps -
Air Force

Army

Navy

Marine Corps
Air Force

-~

Army

Navy

Marine Corps
Air Force

Present/
Accomplished Not Accomplished  Not Determined

Absent/

Not Applicable/

- O N O

©coco0co oowma

Q0000

DO NW

17

16

(Continued)
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17

12

NO -0

NO -0
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rd

Prevent/ Ateent/ '
. ‘ o Accomplished  Not Accomplished  Not Determined *
Development of Treining Objectives and - o ' '
Objegtives Hierarchies (Continued) - s,
3. Information is sveilablesbout  Army 0 ]
how qndiﬂutlon of task Navy _ 0 0
requirements will atfect ~ Marine Corps 0 (]
-, training efficiency.  Air Ferce 0 0 .
4. Estimates of cepabilities Army 0 0
of entering trainess for Nevy - 6 2
learning and performing Marine Corps 0 0
each task are available. Air Force 0. 0
Procedures N
1. Specify tik requirements rmy o8 0
(behaviors, conditions, Y 22 0
standards) for training. * Marine Corps 5 1
‘ ' : Air Force 18 0
2. Perform hisrsrchical anal- Army 3 -3
ysis of tasks to identify * Navy 7 16
intermediate training . Marine Corps - 3 3
objectives. Air Force 1. 17
"\2‘" 1’ .
~ TS
Prerequisites |
1. Training objectives have Army 6 0
besh specified. Navy . Wi 0
“Marine Corps 6 0
) Air Force . - 18 0
2, Instructional matetiais have Army "3 3
not been developed. '~ Navy 8 12
: : - Marine Corps 2 1
Air-Force 3 15
Procedures
1. Determine appropriate Army 0 3
types of tests based on Navy . 0 1
cheracteristics of objectives. Marine Corps 0 ,. 2
Air Force 0 0
2. Construct tests to sssess ~ Army 6 0
stainment of objectives. Navy 0 18
: Marine Corps 4 0
@ Air Force 17 0
' (Continved)
e

" Not Appiicsble/

P

sn;'hl 8&89
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~ Prefequisites

Identifiestion of Entry Behevior
)

1. Objectives have been dsrived
through hierarchical anal-
ysis of tasks. .

4

.

2. Tests are available to
measure objectives.

-

NI 4

1. identify ssmple that is
representative of trainees.

2. Administer tests to sam-
" ple, snd determinesccu-  °
racy of esrlier estimate of
entry behavior.
? x
3, Add or delete objectives
as indicated by test
results, and repeat cych.

)

anqvom.m .
mmmmnm

Prerequisites . -
1. Information is availeble sbout
types of instructions! sctiv:

ities appropriate to acquiring
. different types of capebilities.

Procedures -

1. Clasity sach objective or
group of objectives accord-
ing to type of upobll!ty.

2. Specify instructional activ-
©ities for each objective accord-
ing to type of cepablility,

[N

- Army .

~ Alr Foree

 Army

Pmu;tl

Absent/

L SR

 Not Apgiicsble/ *°

WW Not Accomplished - Not Determined

Army

Marine Corps

- N W

" Air Force

Navy
Marine Corps
Air Force

- -
.- Wo o

Navy
Marine Cor

000

Army

Navy .
Marine Corps
Air Force.

Navy .-
Marine Cor
Air Force

Q000 (-0 - - Y -

Army

Morlho (:orp‘o}

0000

. Alr Forco

Army ' T
Navy

Maerine Corps

Air Force

NO &N

Army -
Navy )
Marine Corps
Air Force

QO 40

(Continued)
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el =y EE I Ao g g
|
—— Absnt/ Not Applicsble/
S . . Accomplished - Not Accomplished  Not Determined : T
~ Selestion of Instrustions! Methods _ ‘ ) , :
" 1. Setting has been specified. Army [ 10 1 S -
» . | ~ “Navy - 22 0 . B
- Merine Corps 6 0 1 'z
Air Foree 18 0 2
2. Trainee char. . teristics " Ammy 0 0 7 e
have been identified. Navy 0 1 22
; : Marine Corps 0 0" 7. N
\ "~ AirFores 0 0 20
3. Instructional sctivities " Army 0 8 9
heve been specified. . Navy , 1 i 20 2
N . Marine Corps 0 ] 2 .
- " Alr Force o/ 18 2
£ 4. Information is aveilable Army 0 o . 7 -
: ' on how the costs and éffec- ‘Navy 0 1 22 *
tivenes of alternete methods  * Marine Corps 0 0 7
vary for specified settings, - Al Forcs 0 2 18
instructionel activities. - | o . "
. 1. Specify the methods of Army . 8 0 . .
inatruction to be employed Navy 22 .0 1 L
for each objective or group Marine Corps 6 0 -2 ?
of objectives. '- Air Force 18 . .0 .y 2
Selection of Media | . | | )
Prarequisites . .
1. Training designers sre Amy . 0. 1 : 6
" fres to wiect from » Navy . 3 ] 18
renge of media. Marine Corps o 0 ?
' Air Force 3 3 14
2. Instructional activities . Army 0 6 1 X
have been specified. Nevy 4 10 '3 :
Marine Corps D 8 2
. Air Force 0 18 2
R 3. Methods of traininghave . Army '3 0 4
been specified. Navy 18 1 4
Marine Corps 0 0 7
< Alr Force ' 18 0 3 2
{Continued)
. L J
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P

Solostion of Medls (Continued) - T | ey

4. Informetion is wvelisble con- Army 0
corning the appropriat Navy . - .0
of different medis 0 imp Merine Cor 0
ment different activitissand . Air Force v .0

. to be ussd i conjunction BRRE o -

‘ with ditferent methods, ' ‘

P PR ) B
s T e e D S A g L e

G A e
R T S gt

6. Information is aveilsblecon- ~  Amy
corning thecostsof dif- ~ Navy .
ferent medis. . . Marine Corps
‘ : ' Air Force R

0000

- Procedures .

1. Determine which medis Army
willbe suitableto imple- . . Navy
“ment the instructione! ) Marine Corps
activities, ' Alr Force

o

2. Consider relative costsof Army

media determined choveand - Navy
L ‘ - select most economical set ~ Marine Corps
v , - of medis, T Air Force

P TR
i A N L

' ©0O0-0 OO0ON -
[ 4
9%
NN W -
-
R R A R

<.
) ot 2 g *
and Sequencing of ’ ST . . R
Instruetion : . ‘ . SRS
o Prerequisites
1. Knowiedge of the effects on Army 0 6 ’ 1
learning of different sequenc- Nevy - 0 . 22 1
ing plans is.available. - Marine Corps -0 6 1
: ‘ Air Force 1 18 1 :
. - . . . A - ¢ .
Procedures A y o, ‘ ,
.= ; 1. identify commonality of -Army 1 8 1
~ subject matter and antici- Nevy < T 18 - 4
pated transfer of learning Marine Corps 0 4 3
between objectives. , Air Force 3 . 14 3
. . ’ } ‘ -
2. |dentify degres of depend- Army 2 4 1
ency between objectives. ™~ Navy 5 13 5 |
' ] . Merine Corps 1. 3 3
A Air Force 8 ‘ ] ]
. 3. Select overall sequencing Army 2 4 1
principle(s). Nevy 3 18 4
_ - . Marine Corps .. 2 2 3
Air Force 6 10 4 ,
119




»

Development of Plen for Authoring
and Managing |nformation

' Puroquidt:s

"

*

2. 'Specify how the instruction
will be conducted and

Review and Salection of
Existing Materials

Procedures

1. Specify the content and
design of each lesson.

manabed.

Prevequisites

1. Instructional activities have
2. Methods of training have

. 3. Media have been specitied.

been specitied.

been spcci‘ﬁjd.

~

jectives] instructional
ivities, methods, and
ia have all been specified.

'S

Army

Marine Crops
Air Force

Army

Marine Corps
Air Force

Army

Marine Corps .

Air Force

Almy

Marine Corps -

Air Force

Army

" 'Navy
Marine Corm:

Air Force
Army
Navy:

Marine.Corps
Air Force

Army '
Navy

Marine Corps .

Air Force

1

‘Aocomplished  Not Accomplished  Not Determined

1

Present/

Absent/

Not Applicable/
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1

n
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14

0

17
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W

16

(Continued)
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’ . : : ' ' o Present/ Ahnml - Not Applw :
o . h Aoeomum Not Awnhn Noc Dmmmd

Exieting Metarisls (Continued) -

, Y. .‘ -
"1. Examine existing instructional . Army - 1 4 2 ]
meteriels 10 determine whether  Navy . B 14 4 .
o any meet the specifications Marine Corps - 0 5 2 ’
for instructions! activities, - Air Force. "4 13 3
methods, and maedia. . ' "
. 2. Select materisls or perts : Army 1 NV 2
. of materisis thet mestthe . ~  Navy - 6 13 4
' . ~ specifications, or which ~ Marine.Corps 0 85 2
v . beefticiently revised . Alr Force ) -4 13 3 |
: Authoring of | i .

. . ’ Marine Crops .8
T ' Air Force 17

!

2

§

g

g,

ot
cocoo
W -

2. Instructional activities Army
have been specified. Navy
P ' Marine Corps
v . Air Force

oomo
-l
o

WNWN

3 Mothodg of traifing have My

. 6 0 2
‘ been specified. . "~ Navy 20 0 3 .
‘ - Marine Corps 6 ) 1

- . Air Force 17 0 3 :
‘ : . T |
4. Media have been spacified. Army ) 3 2 .2
st Navy 16 2 . -
o Marine Corps 2 - I 2 ) &
’ Air Force 18 1 3 . o
5. Lesson structure and Army , 2 {-.4.';
¥ " content have been planned. Navy 14

-5 sN
WNOW

Air Force 18

‘ Procedures , | s
1. Develop hen instruction. Army 1 3 s 3
‘ Navy 9 10 4
Marine Corps 0 1 8
Alr'Forca 1 14 5
(Contlnmd)
. 3]




N availablc,

 Authoring of Inetruction (Continued) -

2. Try out instruction on small
number of persons representa-
tive of students. .

3. Revise and augment instruc-
tion as necesssry.

Validation of instruction )

Prerequisites

1. Objective-reterenced
achievément tests are
svailable..

¢

Procedures

1. Specify achievement test

Q validstion criteria (number
and percent of persons in
.validation sample required
to pess tests).

2. Spacity sdditionsl valida-
tion criteria. -

L4

3. Present instructinp, adminis-
ter achievement tests, analyze
results, revise instruction, and
repeet cycle until validation -

; criteria are met. '

internat Evalustion

Prerequisites

1. Records of students’ perform-
ance on achievement tests are

¢

122

C Absent/ _ “Not Applicsble/
Not Aeeompllmd_ Not Determined

Army

Navy

Marine Corps X\
Air Force

XX

Army

Navy

Marine Corps
Air Force

OO ~NOo

Army

Nevy

Marine Corps

Air Force N

OO &™»0

Army

Navy

Marine Corps
Air Force

OO NN

Army

Navy *
Marine Corps
Air Force 1

WWwo Ww

{Continued)
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3 .2
- 12 4
2 N
14 5
3 3
" 9
2 5 -
14 5 -
0o 2
0 3
0 1
0 N
3. 4
9' 7
3 4
16 5
.
3 4
" 8
3 * 4
16 3
2 3
1 5 :
3 4.
15 ., /5
0 7 4 *
"0 14 ‘
0 4
1 6




Vaa

.

Intome! Evelustion (Continued) _

2 Dowmmtlon is available of
whet occurred during the ISD
process, including rationales
for decisions, depertures from
standerd procedures, etc.

Procadures

1. Specify evaluation ériteria
(number and percent of per
sons required 1o pass mt.s,-

etc.).
o

2. Identify the causes of

shortcomings in the. instruc-
. tion and ‘sgocify revisions.

E:mmp! Evalustion
Prerequisites

1. Access to sypervisors and
job incumbonts is possible
. soon after arrival of grad-

\Iatu on the job.

Proeoduus_

-

1. Construct evaluation instru-
ments (mail questionnaires,
job sample tests, imarvuew

N

omdn o«c.).

2. Colloct waluatlon :
information.

3. Anslyze data, identify

causes of deficiences,
and specify revisions.

Army

Marine Corps
Air Force .

Army

Navy |
Marine Corps
Air-Force

V Army

Navy
Marine Corps
‘Air Force

-

kY

Army

Navy

Marine Corps
Air Force

‘.;.4

L T

Army

Navy

Marine Corps
Air Force

Army

- Navy

Marine Corps
Air Force

-

Army

Navy

Marine Corps
Air Force

Presant/ '
Aceompmhod Not Accomplished  Not Determined

Absent/

" Not Appllublo/
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