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CHAPTER ]

Background and Introduction :

1-1. Introduction. This manual is concerned with
a process and a product The process 15 Instruc-
tional System Development (ISD) The product
resulting from the application of this process is an
instructiona] system.

a. Essentially, ISD 1 a systematic procegure for
assuring application of instructional technology to
course planning and development. The planning
concerns the need for nstruction, the facilities, the
instructional equipment, the instructional proce-
dures, and ghe personnel (learners, mstructors, in-
structional supervisors and managers. curriculum
developers, media specialists. etc.).

b. The resulting instructional system 15 an inte-
grated combination of resources (students, in-
structors, materials, equipment, and facilities),
techniques, and procedures performing efficiently
the functions required to achieve specified learn-
ing objectives. ISD should provide instruction
specifically designed to teach people in minimum
time and cost the knowledges and skills needed to
perform a job.

c. The ISD process, a synthesis of ideas and
procedures from several sources. 1s a relatively
recent development The management techniques
were drawn from the planning systems devised to
manage the development of complex weapon
systems, the concepts of instructional design were
drawn from programmed instruction, and develop-
ments in instructional hardware make feasible to-
day some instructional tactics that were not prac-
tical a few years ago The Air Force developed
its first major instructional system in 1965, and,
by now, has had substantial experience in applying
the process described in this manual. The applica-

" tions have involved « wide range of subjects, course
lengths, and student populations for both new and
existing courses. Because the application of 1SD
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has consistently produted gans m the efficiency
of mstruction, Air Foree policy directs use of the
ISD process.

1-2. Air Force Policy:

& Air Force policy regarding I1SD 15 s follows,

(1) Apply ISD to produce all new instruc-
tional systems

(2) Selectively apply IS existing instruc-
tional systems where economically_feasble.

(3) The objective of ISD 1s/to train to re-
quirements To achieve this—each instructional
system must be designed 1o contain only the edu-
cation/training appropriate to the individual.
Education/training is to be measured on pro-
ficiency, not course length.

{4) The intent in applying ISD 1s to develop
quality training at the least cost. This is not
necessarilly the same as “cheap” training. The
distinction is most important.

b. To further the orderly apphcation of ISD
for each command’s instructional programs, each
command will preparc a programming plan or
regulation that outlines the objectives and re-
sponsibilities for ISD. A copy of cach plan,’regula-
tion will be forwarded to the Air Staff office of
primary responsibility for ISD and be distributed
as required.

¢ Each major command submuts ¢ semiannual
Instructional System Development Status Report,
RCS. HAF-DPP (SA) 7303. The report covering
the period 1 January through 30 June is due by
30 July, and the report for the 1 July through
31 December period is due by 30 January. The
report is submitted to AF, DPPT. AF,'DPPT
will distribute the report to additional agencies 3s
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ANALYZE SYSTEM ~] DEFINE EDUCATION / DEVELOP OBJECTIVES
REQUIREMENTS ———>] TRAINING REQUIREMENTS —— AND TESTS
] \ /3 '
7 FEEDBACK
AND
INTERACTION :
CONDUCT AND EVALUATE PLAN, DEVELOP, AND
INSTRUCTION - - VALIDATE INSTRUCTION
. . L) )
CONSTRAINTS

LEGEND CURRICULUM LOOP =
FEEDBACK AND INTERACTION LOOP

—_
-

Figure 1-1. Model for Instructional System Development

required. Refer to attachment 5 for an outlme of

the data required.

1-3. Model for Instructional System
Development:

a. The Air Force uses the five step ISD model
illustrated in figure 1-f ' The process requires

(1) determining precisely what are the hu-
man performance requirements on the job.

(2) determining the education/traiming re-
quirements. This involves determining who is to
do the job, and what education or training is
necessary to enable them to do it in an acceptable
way.

(3) defining

these instructional . needs as

" specific, behaviorally stated objectives and dewvis-

ing test items to determine if and when the stu-
dents atfain the objectives

4) designing instructional procedures and
materials that will develop the skills and knowl-
edges the students need to reach the objectives,
and validating these procedures and materials to
be sure they really do provide the needed in-
struction—no more, no less. Whatever portion of
the mstruction® does not equip the students to

‘There are other models contaiming fewer or more steps
Despite this apparent difference, the process involved s
basically the same.

’In‘this manual, instruction can be read as education or
training

Nt

meet the objectives (and ultimately, to do the
job) must be redesigned until it works
(5) conducting and evaluating the nstruc-

" tion, and later, evaluating the students in terms

of their ability to do the job.

b. The model illustrated in figure 1-1 pres%ibes
an approach to the planning and development of
instruction that is adaptive to all education and
training programs. The model is applicable to re-
vision and improvement of ongoing courses and
instructional systems as well as to the design of
new instructional systems. It 1s composed of log-
ically interacting steps. The output of each step is
intended to provide the input needed to accomplish
a later step(s). As figure 1-1 shows. all parts of
the model are interrelated, Changes which occur
during one step of the model affect other steps.
For example, evaluation of the graduates’ ability
to do the job> might reveal that they cannot
properly perform part of the job. This might be a
result of improperly designed instruction—or it
might be that the job has changed since the in-
struction was mmplemented. In the first instance,
modification of the instruction is indicated. In
the latter instance, a return to Step. 1 and a partial
or even complete analysis of job requirements
might have to be reaccomplished.

c. Since there 15 feedback and nteraction be-
tween steps of the model, sometimes portions of
several steps can be accomplished simultaneously.
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d The application of the ISD process may re-
quire compromises Limited funds frequently rule
out desirable optiuns when selecting traiming media
Limited time availlable tu develop the instruc-
tional system may necessitate a less than thorough
analysis of system requirements, or using a smuller
than desirable population for validation. Thesce
constraints must be considered in the design of the
system. Of course, the goal is to devise an nstruc-
tional system that includes the best possible com-
bination of alternatives, where “best” is defined as
quality training in the most cost-effective way
available.

e. The following paragraphs provide o brief
overview of the steps of the model for 1SD

(1) Analvze system requirements (Step 1)
Before developing instruction, the instructional
system designer must become familiar with every
aspect of the operational system, job. or educa-
tional situation for which there 1s a preswned need
for mstruction (In the beginning, there can only
be the presumption of a need. Through apphca-
tion of the ISD process, a determination is made
as to whether the presumption 1s correct and, if
it is, precisely what instruction is needed ) Analyz-
ing system requircments primarily involves data
collection. data on the system, its purpose, man’s
functional responsibilities 1n the system, the sub-
systems and components that make up the system,
support equipment or materials, and information
on how the system operatcs. 1s maintained, or used
The product of this step 1s o definitive hst of all
job tasks, the equipment or materials involved with
each task, the conditions under which the tasks
must be performed. and the work quality require-
ments that must be met For later use, data is
also needed on fregquency of performance of the
tasks, safety requirements, criticality, complexity,
and the difficulty of learning or teaching Such
determinations are made by observing the per-
formance of personnel in the actual work environ-
ment, by interviewing or surveying supervisors and
subject matter specialists, and by studying the ap-
plicable specialty description, training standard,
related training documents, design documcents.
technical orders, and other documents which pro-
vide information on the system.

(2) Define education training requurements
(Step 2) .

(a) Based on job performance require-

Aruitoxt provided by Eic:
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ments, decisions are made voncerning methods for
acquiring qualified personnel. Instruction may not
be required at all Training 1s costly, and if not
needed should not be given The problem may
not be lack of skills or knowledges, but rather
motiation or working conditions Hiring or re-
assigning people who can do the job may be more
cost-effective than education or traiming. Perhaps
the job could be redesigned, or job aids might be
devised to reduce or elimmnate tramning.

(b) Once 1t 1s decided that traming is re-
quired, a determination is made of who will be
trained. Then the tasks defined during Step 1 are
analyzed and compared with the skills, knowledges,
and abilities of the target population to determine
what traiming 1s needed. Factors such as criticality,
frequency of performance, complexity of the tasks,
difficulty of learning, and time interval from train-
ing until initial performance must be considered
Other considerations are availability of time, avail-
ability of instructors, availability of equipment and
facilities, costs, and availability of funding.

(3) Develop objectives and tests (Step 3)

(a) The instructional objectives are de-
rived from the education or traming requirements
These objectives should be specific and stated m
terms of the expected behavior or performance.
They should clearly identify what the student is
expected to do, the conditions under which he 1
expected to do it, and the acceptable standard of
performance. Objectives should be expressed in
terms that will ensure that the instructional intent
i» commumicated without ambiguity to all con-
cerned.

(by Identifying specific behavioral objec-
tives 1s only a part of Step 3. The other part is
designing test items to measure the attainment of
these objectives. These are called criterion test
items because they test against the criteria for suc-
cessful performance that were identified in the
objectives. On a criterion-referenced test, the stu-
dents are rated on their ability to achieve the ob-
jectives. How others score on the test has no
bearing on an individual’s grade. (This is in con-
trast to the norm-referenced test in which the stu-
dent 1s graded on how well he does in comparison
with the other students.)

(c) The criterion test items are used in
several different ways. As already noted, they are
used to determine whether or not students have
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attained objectives  When adnunuistered to the
student at the beginning of a course or umit of -
struction, the test results can be used to determine
which parts of the instruction he can safely by-
pass. When administered to u group of people
who are similar to those for whom the instruction
is to be designed (the target population), the test
results can be used as an aid to course, instruc-
tional material design For example. if most of
the people can handle the test item(s) covering
a particular objective, it may be that the objective
should not be included 1n the course or the amount
of instruction can be reduced

(4)Plan, develop, and validate nstruction
(Step 4). The accomplishment of this step requires
the careful planning of instruction to satisfy the
objectives  This involves sequencing learning ac-
tivities or exercises in an order that produces the
required learning in the 'shortest time. It also in-
volves the selection. and planning of instructional

methods. media. and equipment which ‘most cffec-

tively support learning objectives Accomplishment
of these planning activities will provide the infor-
mation needed to identify resource requirements.
This step also involves the development and valida-
tion of instructional materials. The validation proc-
ess ensures that the instructional materials and
process cnable the student to achieve the stated
objectives’ This determination is made through a
series of tryouts with students in which the appro-
priate criterion test items scrve as the measuring
device The instruction that does not validate
(work) during the tryouts must be modified until
it does.

(5) Conduct
(Step 5)-

(a) After the instruction has been devel-
oped and validated, 1t 1s ready to be implemented
Resources should be available Instructors, super-
visors, and course managers should be familiar
with the instructional system materials and their
roles and function in the system. '

(b) Despite the constant efforts of every-
one involved in its design, a newly implemented
system seldom 15 completely suceessful Evalua-
tion must occur continuously to ensure that any
weaknesses are corrected until the system works as
mtended. This evaluation involves both the con-
duct of the instruction and the performance on
the job of the graduates Tt provides the feed-

and  evaluate

mstruction
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back necessary to maintain the quality and cost-
effectiveness of an instructional system

(c) Since ISD links training with actual
Job requirements, periodic change is to be expected
in all instructional systems. The ISD process 1s a
continuing cycle which allows training personnel
to be responsive to these changes as they occur.
When a need for change or updating of the in-
struction is indicated, the same ISD process is
employed.

’

1-4. Application of the ISD Process:

a. In describing the ISD process, the emphasis

has been on the component tasks. But there is also
an accompanying logic and decision process. The
process norfnally is initiated by the identification
of a performance deficiency (new equipment com-
ing into the inventory, production isn’t up to
standard, too many rejects. personal injuries, ‘‘they
don’t have the night attitude,” etc.). After de-
termining what the job involves (Step 1), the in-
structional system designer must determine whether
the performance deficiency can be corrected by in-
struction  If 1t cannot. application of the ISD
process 1s terminated. If instruction is the solu-
tion. the designer must determine what instruction
is needed to enable the target population to meet
the job réquirements and how best to meet this
need (Step 2). Although the tendency is to think
immediately in terms of formal courses, the deci-
sion process requires the consideration first of less
expensive alternatives (assigning or reassigning
qualified personnel, use of performance aids, etc.).
If assigning qualified personnel resolves the prob-
lem, that is as far as it is necessary to pursue the
ISD process If a formal course 1s determined to
be appropriate. there are still several options: use
an existing course. modify an existing course, or de-
velop a new course. The balance of the ISD process
(Steps 3, 4, and 5) involves designing instruction
to meet the identified needs 1n a cost-effective
manner. / ’
b. All of the alfernatives 1dentified above rep-
resent application of the ISD process, though some
alternatives will involve going through more steps
of the model thayl others. Application of ISD
will yield logical\ and supportable decisions as to
whether the procedsshould be continued, or when
it should be discontinued.

c. It follows from what has been said that when
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one begins to apply the ISD process, one does not
set out to “ISD a course™ or courses (Even if
one were to begin by “attempting to “apply ISD
to a course,” in the process, the job for which
course graduates were destined would have to be
considered. In so doing, 4 possible conclusion
might be that the course is not needed )* Whether
or not there will be u valid need for vne or more
courses will be determined by the findings as one
proceeds to apply the process If this seemingly
obvious concept is overlooked, much of the po-
tential benefit from applying the process may be
lost.

d.There has been reference to an instructional sys-
tem designer, as though one person performed the
complete ISD process In some cases this may

*During the transition period, as the Air Force imple-
ments this process in all of 1ts course development and
revision, ISD may be applied to.a course as a result of
a management decision rather than any known “‘per-

.

formance deficiency ™

1-5

be what actually happens, but generally apphica-
tion pf the ISD process involves the combined
cfforts of « number of people. These may include
the subject matter, measurement, and media spe-
clalists, and even personnel outside the organiza-
tign such as occupational survey specialists from
th?: USAF Occupationul Measurement Center ISD
teams may be created to handle some of the large,
complex projects.

1.5. Summary:

a. The ISD process provides a methodolgy for
the orderly development or revision of Air Force
education and training programs. When conscien-
tiously applied, the process ensures cost-effective
instruction that produces graduates capable of suc-
cessful job performance.

b. This chapter has provided un overview of the
ISD process. Chapters 2 through 6 will each treat
a step of this process in more detail.
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Analysis of System Requirements 4
ANALYZE SYSTEM =>f msnm: epixcmom 1 g nr-ivst.dl:ﬁmscnves
REQUIREMENTS y mmumcm-:qummems Ao o AND, resxs, o

developing an mstructional system 1s the analysis
of requirements of the operational system involved.
This analysis 15 critical because all other steps 1n
the ISD model depend on the information provided
by the analysis Jobs to be performed by quali-

thesc operational systems The analysts of opera-
tional system requirements. or system analysis. 15
often thought to apply only to the design process for
equipment oriented systems  Within the context
of ISD, the apphcation s much broader. System
analysis applies to administrative, equipment. man-
agement, and support systems and subsystems,
whether these systems arc being developed, under-
going modification, or already i operation. The
concept of system analysis 1s also applicable to Air
Force specialtics and carcer areas This chapter
describes the:

a. concept of operational system analysis,

b. sources of information for performing a sys-
tem analysis;

c. defimtion of job pertormance requirements;
and

Q .
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5. . Ho 1 s AT

CONDUCT AND EVALGATE j Ao éuh *ozvmp AD

o & INSTRUCTION - .} e B YM.IDKTE INSTRUCTION
2-1. Introduction. The filst step in plahnmg'and d. sources and methods for collecting job re-

quirements data.

2-2. Concept of Operational Syste|;1 Analysis.

a system analysis performed for ISD pur-
poses wnl{jfocus upon the human component of the
system (1)' This analysis identifies the nature
and scope of the human role in the system and the
kinds of performance. or behavior, that will be
requrred  For example. it must be determined
whether man is to serve as an operator, a main-
taner, a controller-manager or a combination of
these. This determination cannot be made cffec-
tively without a comprehensive description of the
individual characteristics of the system, career area,
or Air Force specialty involved.

b System analysis involves the collection of data .
about the system and its operation. Analysis of
this data should produce a description of the sys-
tem in terms of:

“The number in parenthesis indicates a referenced source
for the information. The references are 1dentified in
attachment 2.
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(1) mussion or purpose,
(2) functions or performance required to
satisfy the mission, '

(3) major subsystems and componernts used
to structure the system; P

(4) equipment or materialy ru;umd to sup-
port the system

(5) establighed concepts. pohcies. or pro-
cedures for system operation. maintenance. or utili-
zation; '

(6) effects of environmental tactors on sys-
tem operation and mantenance, and

(7) the human’s functional responsibilitics
in the system, ‘that is. the human-system interface

¢ The basis for planning and dcvel()p;ng an in-
structiondl system 15 the tasks to be performed
operating. mamtaimng. controlling. or supporting
the operational system Therstore. the functional
responsibilities of the human s,omponent of the
system forms the starting point for identifying job
performance requiremients  Job performance re-
quirements are described in terms of the job tasks.
the conditions under which the tasks must be per-
formed, and the work quality requirements that
must be met In later steps of the ISD process,
these tasks will be analyzed to determine the spe-
cific behaviors (knowkdges skills. or attitudes)
required for successful job accomplishment

d. In addition to providing the information de-
scribed in the preceding paragraphs. system analy-
sis provides information needed to: - . ‘

(1) determine whether or not a requrement
to provide instruction exists; .

(2) identify requirements for additional 1n-
structional systems: and

(3) determine the impact of changes m,,'sys-’

tem nusston, operation and mamntenance concepts,

or job performanee requirements upon existing 1n-.

structional systéms

2-3. Sources of Information for System Analysis.
The following paragraphs provide a brief descrip-
tion-of general sources of data or information which
may be of valuc in establishing system require-
ments (more specific identification of data sources
is provided in AFP 50-58, Volume 2. Handhook
for Designers of Instructional Svystems, Task
Analysis).?

AFM 50-2

G EQUIPMENT SYS1EM PLANNING

GINEERING Dara-

(1) These data provide system rgtuirements
intormation for cquipment oriented systems, such
as aircraft, missiles, or detection and warning sys-
tems, which are - being® developed or are under-
gomng major modification. These data are valuable
but sometimes are not avadlable. are difficult to
obtain or translate into Air Force terms. or are
very costly to obtam.

(2) Planning data are documented under
57-. 80-, and 100-series Air Force regulations and

AFR 800-2, Program Management. Among the'

major sources of planning data are
{a) Required operational capability
(ROC) .

{b) Program management directive
(PMD) .
(c) Program management plan (PMP)

. (d) Quultative and quantitative personnel
requirements inventory (QQPRI)

(e) Test plans (developed 1n accordance
with AFR 80-14, Test and Evaluation).

(3) Engineering data are contained in a va-
riety of documents, including:

(a) Engineering change proposal (ECP).

(b) Maintenance cngineernng analysis
(MEA),

(c) Preliminary design review (PDR).

(d) Training equipment planning informa-
tion (TEPT)

(e) Technical orders (-TOs)

b AIR FORCE AND COMV[AND REGULATORY
AND PROCEDURAL PUBLICATIONS:

AND EN-~

A1

(1), These publications are used in analyzing -

system requircments for carcer areas, Air Force
specmltxes (AFSs). <nd cqmpment oriented sys-
tems already in operation Regulatory and pro-
cedural publications describe systems, career areas,
and specialties 1n terms of their subsystems. func-
tions, capabijlitics, and use in attaining specific Air
Force goals’, identify system missions and establish
the concepts and policies for their operation, main-
tenance. and use; and identify objectives and pro-

.

‘In order that the mstructional system will not be out
dated because of operation/equipment/policy changes in
the peniod between the determination, of system re-
quirements and the implementation of the completed
instructional system, information on probable changes
should be included in the data gathcrcg
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vide policy guidance on the nuplenientation ot spe-

cific Air Force programs Personnel classification *

; dnd assignment policies and specialty descripions
may be of value in analyzing the reqairements of
carcer areas of AFSs, In additon. reports and
summartes of actions resulting trom compliunce

. .- with regulations and manuals are often of value
n pnrformmg «oystem analysis  For example, re-
ports obtained through the application of the Main-
tepance* Management Program (AFM 66-1) per-
mit comparative analysts of actual and planned
human performance The reports also identify the
number and Air Force Specialty Code (AFSC)
of the personnel performing o task and the fre-
quency of performance

(2) Procedural publications provide detaled |

mstructions concerming the adnninustration. opera-
tion, and mamntenance ot Air Force ,equipment,
materiel, and programs  They describe program
clements and system components and establish
their relatienship  They delineate human pertorm-
" ance requirements und prescribe methods and pro-
cedures to be cmiployed  Procedural publications
can take several forms, such as  Air Force tech-
nical orders, job performance aids, nulitary-$peci<
fications and standarék. governmental augency
‘publications, and commercial publications Some
procedural information may a‘so be obtaned from
Air Force and command manuals

”

c AI)DmONu SOURCES OF

(1Y Education and  tramning  orgamzations
have access to additional sources’ of information
which improve theit ability ta identify and analyze
system requirements  Among these sources are
evaluation reporty and feedback. Reports and feed- .
back information are of the most value when used
in conjunction with information obtained from the
sources identificd in the preceding paragraphs

lN}-‘ORMA rON

(2) Instructional evaluation reports sum-
marize the results of evaluations conducted n ac-
cordance with Air Force directives (2) and ’or
command dircctives und supplements  Since satis-
factory job performance is the criterion for instruc-
tional systems, evaluation reports reflect the adke-
quacy of existing instruction in mecting the
requircments of the operational system. Analysis
of any reported deficiency or requests for addi-
tional instruction may lead to a more precise under-
standing of system requirements,

Q
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(3) Feedback on the cliectiveness of the 1n-
structional and , operational systems can be ob-
tamed through ficld tnips, conterences, or coree-
spondence between using orgamizations and the
cducation traming activity. It can al§o be ob-
tained througheanalysis of statistical £ports such
ds incommission rates, maintenance management
data (AFM 66-1), und accident rates. “An addi-
tional source of feedhacK. for traimng of flight
crewmembers, 15 the *standardization-evaluation
chech  Feedbach obtained by these means pro-
vides information on how a System 15 being op-
crated, managed. or mantained . ‘However, the
ficld trip has a distinct advantage over the other
methods of ubtaining fectiback. It permits analysis
of the system in its operational cnvironment. thus
providing a more precise dentification of system
requircments and the related hum.m performance
mlphg,atlons

2-4. Definition of Job Performance Requirments:

4 A vatal aspect of instructional system plan-
ning ahd development 1s the accurate identification
of the humuan tasks required to vperate, maintain,
control. or support the system Instructional sys-
tems are effective only to the extent to which they
gualify” personnel for succgssful job performance.
The job performance requirements are the tasks
required of the human component of the system,
the conditions under which these tasks must be
performed, and the quality standards for accept-
This definition of tasks, condi-
_ tons, and performance stardards provides a clear
.spu.lﬁu.atlon of what 15 to be done, why. when,
and where 1t is to be done, and to what extent
or degree of perfection 1t 15 to be done (3).

b An mportant question to ask about the per-
formance of any job 1s " s 1t observable under real
world conditions? While the traming should equip
“the student to perform under real world condi-
tions, it may not be possible to obscrve the per-

formance of the task under real world conditions

das a part of the tranmg design process. One such
type of situation oceurs during development of
new cquipment or procedures when the task never
has been performed and cannot be performed until
installation of the new cquipment or procedures.

"A related problem is that n which the training

situdation cannot be identical to the actual job per-
formance conditions. An example of this would




2-4

be tramning mn performance ot battleheld first wd,
the training is not performed under the stress con-
ditions of the batiletield  When the traming situu-
tion cannot be identical to actual job performance,
somc approximation of job performance will be re-
quired.

c. Job performance 1equirements establish the
basis upon which instruction 1s designed and also
provide the frame of reterence fog-exaluating the
instruction (4)." In addiMrmancc re-
quircments are used in determining’ the number
of personnel and AFSs required; the interaction
required between system personnel; work loca-
tion; and the equipment, tools, or materials re-

quired to accomplish the job  Analysis of this in-
formation makes possible the:

(1) denvation of qualitative and yuantita-
tive education or traming requirements. ncluding
instructional resourccs mplications,

(2) translation of duty and task data into in-

" structional standards. learning objectives. and cri-

terion tests; and

(3) continuous updating of job requirement
data.

2-5. Sources and Methods for Collecting
Job Requirements Data:

a. ForR NEw WEAPON SUPPQRT SYSTEMS.

(1) Systems managed under AFR 800-2 per-
mit the acquistion of contractor-prepared data® to
supplement information already available from
within the Air Force Some of these data concern
planned use of the new equipment, some provide
engineering data, some identify human perform-
ance requirements, and some provide results of
tests conducted under.AFR 80-14.

(2) The various components of a complex

weapon/support system are usually not in the:

same stage of development at the same time Thus,
while there may be much information available on
some subsystems of the weapon/support system,
there may be other subsystems developing more
slowly for which very little information is avail-
able. This situation presents a problem for the

==instructional system designer since he may have

Q
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‘Data are procured 1n accordance with procedures .out-
lined 1n AFR 310-1, Munagenient of Contractor Datu
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to make tnstructiondl planning decisions  before
all of the desired information s available. Such
situations have existed in the past, and will prob-
ably anise in the futurc ISD dues not cause nor
cdn it prevent this. But, to the extent that data
have been gathered and analyzed in applying the
ISD process at any given time, the instructional
system designer has a more solid basis for making
instructional planning decisions. As the weapon/
support system develops and more of the design
becomes firm, more information becomes avail-
able which can be used to update the ISD docu-
mentation in anticipation of the next opportunity
to update nstructional planning decisions

(3) Another spectal problem in planning for
a new weapon/support system is the need to plan
concurrently for several versions of the training
program As a new weapon ‘support system is de-
veloped, it progresses through several stages, such
as early testing and evaluation of prototypes, im-
plementation of the production model, and routine
support once the equipment becomes operational.
Each stage may require training support. How-
ever, the traming support needed probably will be
somewhat different for each stage. There will be
modifications in the hardware, and differences in
the skill and experience of the people to be trained
and the number requiring training. These differ-
ences will alter the training requirements. Con-
current planning of all this training (to the extent
of determining training requirements, making de-
cisions about methods for acquring qualified per-
sonnel, defining the instructional objectives, and
making a preliminary identification gf resource re-
quirements) 1s necessary to assure minimal train-
ing equipment costs and fullest use of the training
equipment that is purchased.

b. ForR NEw TRAINING PROGRAMS OTHER
THAN WEAPON/SUPPORT SysSTEMS. There are
some system development and modification pro-
grams which do not employ system management
procedures. Such systems may be either hard-
ware or nonhardware oriented. In these instances,
job performance requirements information in the
form of published data is usually not readily avail-
able. Nevertheless, information concerning the
work to be done and the nature of the work is
essential to ISD. Obtaining job requirements in-
formation for such systems usually involves exten-
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sive research of engineering data and,or pro-
cedural publications. In addition to conducting re-
search, it is often necessary to consult with the
designers, engineers, and technivians who planned
and developed the system. Every effort must be
made to ensure the identification and documenta-
tion of job requirements data.

c. FOR REVISION OF EXISTING INSTRUCTIONAL
PROGRAMS:

(1) The best source of information concern-
ing job performance requirements for systems and
career areas already in the operational inventory
is the experienced person on the job. For profes-
sional military education. the person on the job
may be the only source of information for deter-
mining curriculum requirements.

(2) Several methods are normally available
for use in gathering the information needed to de-
velop an inventory of the job tasks. They are de-
scribed in the following paragraphs

(a) Occupational Survey:

_1 The occupational survey is the Air
Force procedure for the identification of the duties
and tasks which comprise one or more shredouts,
prefixes, specialties, career field laddgrs, or utiliza-
tion fields; and for the collection, collation, and
analysis of information concerning such duties and
tasks. Through the use of job inventories, occupa-
tional surveys obtain, from a representative sample
of job incumbents, background information about
them and specific data concerning the duties and
tasks they actually perform This information is
tabulated and computer analyzed with the results
prepared i the form of an occupational survey
report. Data are reported in terms of percent per-
forming tasks; relative time spent on tasks; and
relative difficulty of tasks.

2 Occupational surveys for the Air
Force are conducted by the USAF Occupational
Measurement Center, Lackland AFB, Texas. De-
tailed infarmation concerning procedures for re-
questing surveys to be conducted, and for obtain-
ing existing survey reports, are contained in AFM
35-2 (5). (A sample portion of an occupational
survey is included in chapter 9.)

(b) Questionnaire. The questionnaire is a
method of obtaining job requirements information

2-5

by mail survey.* It requests the job incumbent to

provide certain background information and de-

scribe the job in his own words. When describing

his job, the individual is usked to identify the duties

and tasks he actually performs and to list the ma-

terials, tools, and, or equipment used. Incumbents

are requested to work independently when com-

pleting the questionnaire. However, supervisors

may be asked to verify responses before the ques- -
tionnaire i$ returned to the originator. This pro-

cedure is designed to add comprehensiveness, ob-

jectivity, and validity to the information presented.

Perhaps the chief economic advantages of this sur-

vey method are that no structured forms are used,

and the mail can be used as the means of com-

munication. A disadvantage is the difficulty in cor-

relating the relatively unstructured, handwritten

information. Another disadvantage is that the ques-

tionnaire method places a heavy demand on recall

by those completing it. Incomplete forms increase
the possibility of sampling errors. A well-designed
questionnaire can minimize these disadvantages.
Because know-how is needed to produce such a
questionnaire, anyone planning to prepare a ques-
tionnaire should first obtain guidance on how to do
it. (Additional guidance on” the use of question-
naires is provided in chapter 6 )

(c) Checklists:

1 This survey method differs from the
questionnaire method in that the checklist contains’
a listing of duties and tasks believed to describe
the specialty or a postion within a specialty. The
duties and tasks listed are based upon information
obtained from specialty descriptions, instructional
standards, job proficiency guides, and procedural
or technical publications. In this type of survey,
the individual is asked to identify, usually by means
of a (V/), the duties and tasks he performs. The
results of the survey are compiled to form an up-.
dated duty,’task list for the specialty or position.
The use of the checklist makes possible group
admunistration to large samples of incumbents, thus
making job requirements data available rapidly and
economically from widely representative popula-
tions. The responses to the checklist are adapt-

‘If a survey of job incumbents is to be accomplished by
mailed questionnaire or checklist, the questionnaire or
checklist must be assigned a survey control number
(SCN) by AF/DPP (see AFR 178-9, The Air Force
Military Survey Program).
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able to machine tabulation and the application of
statistical analysis techniques.

2 There are a number of problems
inherent m the checklist method of conducting
surveys. One is the difficulty of constructing check-
list items which clearly communicate to the 1n-
cumbent the exact nature of the duty and task as-
signments. Another is the meffectiveness of the
checklist for obtamning information relative to the
sequence of task performance or the relationship
among tasks. There also 1s a possibility that the
checklist may not include all of the duties and
tasks.

* (d) Indvidual Interview. In using this
method for collecting job requirements data, u
number of representative workers are selected for
interview. . Those selected are 1interviewed con-
cerning the duties and tasks they perform. Inter-
views are conducted on an individual basis, usually
away from the work situation, and the informa-
tion obtained is recorded on standardized forms.
When all/ the interviews are completed the nfor-
mation is consolidated into a single job perform-
ance requirements listing. One of the advantages
of the individual interview method is that it usually
yields a better quality of information than the ques-
tionnaire or the checklist. Among its disadvantages
is the time required to conduct the mterviews and
compile job requirements data.

_1 Interview procedures should be de-
termmed prior to conductj ng the interview, and
should be as explicit and detaited as procedures
used to obtain data using a questionnaire. Areas
for consideration include establjshing contact with
job incumbents, establishing rapport, outlining pur-
poses of the interview. structuring the outhning
of job duties deciding the level of behavior to be
identified, and determining when to terminate the
interview. (Additional guidance on conducting in-
terviews 1s provided ny’chaptcr 6.)

2 The m{emew method is especially
valuable when uséd in conjunction with the pre-
viously mennqned checklist or questionnaire. When
the questionnaire is based on numerous interviews
and the results of the questionnaire are clarified
by further interviews with subject matter special-
ists, a valid inventory of job tasks is the result

{e) Observation Interviews
1 This method is similar to the indi-

1o
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vidual interview except that it takes place at the
work site. While the worker performs his as-
signed duties and tasks, the person gathering the
information asks questions about the work being
done and records the information As a result,
the information obtamed should be more specific,
more complete, and more accurate than that ob-
tained by other methods. Disadvantages arc the
relative slowness in obtaming the data, and the
interview inevitably interferes with operational
activities. The observation interview is more ap-
propriately used to identify the specific skills and
teaching points mnvolved in learning to perform a
task, than for developing an inventory of job tasks

2 A good job observation program will
determine what the workers do. The questionnaire
or interview will determine what they say they do
The latter data should be used with some caution
because there 15 a tendency for workers to say they
do what they think they should do (6).

d For KNOWLEDGES AND ATTITUDES. This
category applies primarily, but not solely, to
academically oriented education courses and to
programs for influencing attitudes. Many other
programs also include cognitive (knowledges, per-
ceptions, etc.) and affective (attitudes, feelings and

"emotions) objectives.

(1) Goal analysis:

(a) Knowledges and attitudes are in the
mind. They cannot be observed directly. The
problem, tfien, is that none of the techniques pre-
viously described (occupational survey, question-
naire, checklist, or 'interview) will reliably indi-
cate the knowledges and attitudes necessary to
perform the job. But there is a viable alternative.
goal analysis. All educational programs are based
on broadly stated goals. (A goal, as the term is
used here, is a general statement of educational
purpose.) For example, job supervisors may indi-
cate that the worker must “appreciate the impor-
tance of ground safety in performing his job.” This
could become a goal for an instructional program.
Before such a goal statement can be useful in the
instructional design process; it must be translated
into observable behaviors. The way this is done
is to identify some observable behaviors that would
be accepted by the supervisors as very likely indi-
cations that the worker does indeed have this ap-
preciation- (7). In other words, it is necessary to
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find indicator behaviors and use these as highly
probable evidence that the nonobservable knowl-
edges or attitudes exist  Some behaviors that muight
be accepted as indicators that the worker does “ap-
preciate the importance of ground safety in per-
forming his job” are:

1 Adheres to published safety proce-
dures and regulations even when supervised.

2 Practices good housekeeping in hi
work area.

Reports safety hazards.
C

3
4
practices.

autions others about their unsafe

5 Submits suggestions to improve safety.

(b) These mdicator behaviors would then
be treated as job performance requircments. (An
application of goal analysis 1s illustrated in chap-
ter 7)

(2) Cuntent analysis Some courses are in-
tended to teach a body of knowledge (for example,
astrophysics, aptitude and achievement measure-
ment, physiological psychology) The goal aim is
to “cover the subject,” rather than to equip the
student to deal with any specific job applications,
because the potential applications are su diverse
and often unpredictable. In this case, too, the oc-
cupational surveys, questionnaires, checklists, or
interviews described carlier in this chapter may not
provide much useful guidance on what to include

in the instruction. The alternative 1s to accept as

a legitimate goal that the instruction should cover
all of the subject matter identified in the title. If
this 1s done, the subject matter experts become
the authonties on what the instruction should in-
clude. What the subject matter experts provide
would be the generdal instructionsl purpose state-
ments (goals). These would serve as a substitute
N

4
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tor the job performance requirement, and would
become the starting point for instructional design
Analysis of these broad content statements would
lead to the definition of objectives and instructional
content (8).

¢. RECORDING JOB PERFORMANCE REQUIRE-
MENTS:

(1) A worksheet similar to the one shown in
figure 2-1 is both adaptable and recommended for
the purpose of recording task information. (Other
worksheet formats may be used.) When com-
pleted, this-worksheet becomes an mnventory of the
job performance requirements.

(2) Guidance for the preparation and use of
this form 1s provided in AFP 50-58, Volume 11,
and an example of its use is shown in AFP 50-58,
Volume I, Handbook for Designers of Instructional
Svstems, Introduction.

2-6. Summary, Actions relating to instructional
system planning and development should be pre-
ceded by a thorough analysis of the requirements
of the system, career area, or specialty to which
its graduates will be assigned. Successful system
analysis requires that all available sources of in-
formation be employed. The data obtained from
the various sources should be compared to ensure
accurate identification and an adequate under-
standing of requircments. System analysis must
also provide the job performance requirements in-
formation needed to determine if instruction is re-

quired, or to develop or revise an instructional

system. Instruction is effective only to the extent
that it qualifies personnel for job performance.
Therefore, an inventory of the duties and tasks to
be performed by the human component of the sys-
tem is the basis for nstructional system develop-
ment. Thorough analysis of system requirements
will ensure that instructional systems are designed
to meet operational or educational needs.

.
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CHAPTER 3

Definition of Education
Training Requirements

3-1
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3-1. Introduction. The defining ot education and
traming requirements represents the first majur
decision-making step in planning and developing an
instructional system The decisions to be made
are: Is instruction necessary? If it 15, who is to
be taught? What instruction do they requiré? What

tion? Preliminary decisions must also be made
_.about__identification of resources required to de-
velop, implement, and support the mstructional
system. This chapter 1s concerned with the deci-
sion-making process as it relates to the.

.

<
a. determination, analysis, and documentation
of education and training requirements’,

b. methods for acquiring qualified personnel; =

¢c. criteria and constraints affecting the selec-
- tion of these methods; and

d. preimnary identification of resource require-
ments.

ERIC '
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method(s) should be used to provide the instruc--

* "a

3-2. Determination, Analysis, and Documenta-
tion of Education/Training Requirements:

a. In Step 2 the qualtative and quantitative
education/traiming requirements are determined.
The process of making these determinations begins
with an analysis of job performance requirements
identified during Step 1 of the ISD model.

(1) The job performance requirements n-
ventory that has been prepared must be compared
with what is known about the people who will have
to perform the job. This comparison should indi-
cate whether or not an instructional requirement

exists  If there 1s a vald requirement for instruc-

tion, thé comparison will also reveal for which
tasks/portions of tasks instruction will be required.

(2) If the workers are capable of meeting
the job performance requirements, but do not do
s0, the working conditions should be earefully ex-
amined. There may be a number of"possiblc
causes: lack of motivation; human relations prob-
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lems, pressures for overly jngh productivity | in-
efficiently organized work area, insufficignt light.
uncomfortable temperature, etc.

{3) If instruction 15 considered tor workers
already on the job. the analysis should identify
those job performance requirements on which they
show a performance deficiency These will be the
job performance requirements that will require in-
struction; instruction will not be needed on the
others The amount of the performuance deficiency
will determine the amount of training needed

(4) 1If instruction 1s considered for workers
who have no prior familiarity with the tasks. there
still may be some job performance requirements
that are so simple that instruction 1s not required.

(5) That portion of the job performance re-
quirements inventory for which instruction will be
required must be analyzed to identify the associ-
ated knowledges. skills. and their performance re-
quirements  If a worksheet similar to that shown
in chapter 2, figure 2-1, was used to record job
performance requirements information. the same
worksheet can be used to develop the mstructional
requirements information AFP 50-58, Volume II,
provides the information on how to do this

b The following paragraphs touch on <ome of
the factors that should be considered™in determin-
ing the instructional requurements to support the
job performance requirements and how these re-
quirements should be met The factors that will
be addressed are number performing the task,
crticality of the task. frequency of performance.
learning difficulty. time intcrval before iitial per-
formance. and prior experience. Although these
factors are addressed separately, they must be con-
sidered collectively Thus. a task that is rarely per-
formed mught still warrant instruction if it is a
critical task (for example, mouth-to-mouth re-
suscitation)

(1) Number perfornung the task. If a task
1s performed by a majonity of the job incumbents,
it probably is an instructional requirement. A task
performed by only a small number of job incum-
bents normally would be excluded When the task
is performed by about half of the incumbents, the
decision to include or exclude training on it is
very dependent on th€ other factors Sometimes
there is another alternative. dcfer the instruction

AFM 50-2

unti! the individudl 1y 1n the job situation. and then
provide 1nstruction for those who need 1t

(2) Crincality of the task Criticality refers
to the relative importance of a tash to nussion
success as compared to the importance of other
tasks In determining whether there 1s an nstruc-
tional requirement relative to a given tusk. critical-
ity 1s sometimes more important than the number
performing For example. initially 1t might seem
that a task performed by a small number of job
incumbents should be excluded as an instructional
requirement Yet, further analysis may reveal that
an inability to perform that task n a precise
manner, when the need arises, could have a serious
impact on the organization’s mssion capability
The *‘best judgment” decision 1s made on the basis
of both the number performing and the criuicality
of the task.

(3) Frequency of performance. In decding
what level of proficiency should be developed
through formal instruction. the frequency of task
performance is likely to have a direct bearing For
example, the more often a task”1s performed the
greater the opportumity for the development of
proficiency This would suggest limited initial in-
struction followed by on-the-job training (OJT).
In contrast, a tack seldom performed but highly
critical would likely require a high level of mitial
instruction.

(4) Learmng difficulty. Some tasks are re-
latively easy to learn on the job and require little,
if any, formal instruction. If analysis of the task
reveals that it can be taught with little difficulty
through OJT, the instructional requirement would
be met by a combination of limited initial instruc-
tion followed by OJT Conversely, a task difficult
to teach on the job would require a high degree
of formal instructjon. ‘

>

(5) Time mterval before inuial performance.
If analysis indicates there will be a substantial
time interval between completion of formal in-
struction and initial perforjnance on the job. two
decisions must be made: !

(a) Should formal ‘mstructlon be provided
on the task(s), or should |the instruction be de-
ferred until the time wheniit will be needed? If,
for example, certain electrpnic fundamentals are
not required untll the 5- or J-skill level 1s attained,

EMC D {
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then it 15 questionable tu mclude those funda-
mentals in a basic (3-skill level) course.

(b) I the decision is made to provide
formal instruction on the task(s). how much
repetition will be necessary to assure that the
student retains the skill. knowledge involved until
it is needed on the job?

These decisions have mdiny significant implications
including training costs and the proportionate
distribution of training time and job productive
time.

(6) Prior experience Personnel selected for
assignment within a specialty may possess some

“of the basic knowledges and shills needed for

Q

successful Job performance. Criterion measures
can be developed from an analysis of the task
and knowledge statements derived from the job
performaglce requirements. By administering sur-
vey tests based on the criterion measurcs to d
representative sample of the target population,
skills and knowledges already within the capa-
bilities of the students can be identified. It would
be uneconomical to build into instruction the
teaching of knowledges or skills already possessed.

3-3. Methods for Acquiring Qualified Personnel.
Another decision to be made during this step ot
the instructional system model concerns the se-
lection of methods for acquiring personnel quali-
fied to meet the job performance requirements
Depending upon the kind and degree of quali-
fication needed, any one or a combination of
techniques may be cmployed. The following
paragraphs describe methods which may be used.

a. SELECTIVE PERSONNEL ASSIGNMENT. It may
not be necessary to provide instruction to acquire
personnel who possess the qualifications needed
for job performance. Qualified personnel may be
available as a result of system phaseout, or as a
result of surpluses in allied career areas. For
example, the Air Force phases out a computer
system in favor of onc of more advanced design
and greater capability. The programmers assigned
to the former system pussess basic knowledges and
skills which can be, and should be, utilized n
the new system. In this example, instruction may
or may not be required, or not as much may be
needed. The job requirements of the Air Force

3-3
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are constantly changing, theretore, previously ac-
quired knowledges and skills should be considered
and utilized wherever possible  Another example
of selective assignment 15 the recruitment of per-
sonncl who possess nceded qualifications. Air
Force requirements for certain technical specialties
and professional personnel, such as doctors.
lawyers, and engineers are met in this manner.

b ON-THe-JoB TrRAUNING (OJT.). On-the-job
training 1s a systematic application of sclf-study
and the craftsman-apprentice principle (9). Under
this program, specialty knowledge is acquired by
enrolling 1n and studying courses designed for
career development,’ while job proficiency is ac-
quired by performing on the job under the super-
vision of a skilled professional or technician. This
combination usually provides the qualifications
needed after only a short period of experience.
OJT is particulurly suitable for developing job
proficiency and is often used in conjunction with,
or as 4 continuation of, instruction received through
formal courses. OJT s frequently used as the
method for retraining personnel from one career
arca (or specialty) to another (10). It also plays
a major role in professional military education
since most managemient training is accomplished
through OJT Therefore, OJT may be the most
effective and economical method for satisfying
education or training requirements

c. FormaL Coursts OF INSTRUCTION. The Air
Force requires a wide variety of specialties coni-
posed of numerous combinations of knowledges
and skills. Somic jobs are highly complex and
require long periods of instruction. Others are less
complex and the instructional tme required is
correspondingly less. In some specialties em-
phasis is placed on knowledge, while in others
the development of skill is more important. To
develop the behaviors (knowledges. skil§' and
attitudes) ded for successful job performance,
agy one or a combination of the following al-
ternatives may be used

(1) Existing courses. Education or training
requirements can often bc satisfied through the
use of existing courses that are available to the
Air Force. These courses may be conducted by
the Air Force, or provided to the Air Force by

'Career Dcvel;pmcnt Courses (CDCs) and/or courses
prepared by the Extension Course Institute.
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other governmentdl agencies, industry, or civilian
educational institutions (AFR 50-18, Intersery e
Formal School Traimuing, requires « military serv ice
having a training requirement for which no train-
ing exists within that service to exanune the feasi-
bility of using existing courses within the other
services before establishing a new course. (25))
Decisions relative to the suitability of these courses
should be based on the requirements of the job(s).
to be performed }

(2) Rewsed courses When it has been de-
termined that an instructional requirement can-
not be adequately met by an existing course,
revision of that course should be considered How-
ever, the impact of the revision upon the onginal
requirements for the course must be carefully
studied. If the proposed changes do not detract
from the original purpose. revision may be an
effective method for meeting both the original and
turrent requirements

(3) New courses Often the only practical
method for satisfying education or traiming re-
quirements 1s to develop a new course. This is
largely due to the umquc requirements imposed
by the complexity and <ophistication of new sys-
tems. In establishing new courses. decisions must
be made concerning the most effective means for
meeting instructional requirements. These decisions
involve choosing from among the six types of
training described in chapter 3 of AFM 50-5.
USAF Formal School Catalog, Volume 1, 1 Sep-
tember 1974, ncluding contract special training
(Type 1), ATC special resident training (Type
2). resident regular training (Type 3), and field
training (Type 4),

d. HoME STupY INSTRUCTIONAL PACKAGES:

(1) There are instructional situations where
it is more practical to bring the mstruction to the
students than the students to the instruction. The
home study approach is a proven idea, and recent
developments in instructional technology have
extended the possibilities of what can be included
in such instructional packages. Slides with simple
handviewers and audiotape cassettes make multi-
media packages feasibly and usable almost any-
where. Programmed instructional techniques can
make the instruction student-centered and individ-
ualized Simple responder devices can provide

AFM 50-2

prompt feedback to the student as he progresses
through the instruction. Through application of
the ISD process, instructional packages can be
produced with confidence that they will accom-
plish what they are intended to

(2) Home studv instructional packages are
especially useful:

(a) as short couurses, for example, it be-
comes very expensive for the amount of struc-
tion involved to bring students from all over the
country to attend a one-day course;

(b) as refresher courses where the train-
ing is needed by many who are widely separated
geographically, for example, an annual navigator
refresher course;

(c) as preparatory nstruction for ‘those
who need to develop or improve prerequisite skills,
for example, an English grammar review for those
scheduled to attend a course in which the ability
to write studies and reports 1s essential; and

(d) for updating instruction to keep skilled
persons abreast of new developments in their field,
for example, instruction on new information about
allergies and their treatment for practicing doctors

¢ JoB PEFORMANCE AIDS. In some situations
a job performance aid or set of aids may provide
all the instruction necessary, and avoid the need
for formal instruction Job performance aids can’
assume many forms. The plate on a gas heater that
provides instruction on how to relight the heater
is a simple job performance aid. Figure 3-1 shows
an example of a performance aid for a maintenance
task. Figure 3-2 is a performance aid in decision
logic form.

3-4. Criteria and Constraints Affecting the Selec-
tion of Methods. The selection of cost-effective
methods for acquiring qualified personnel 1s in-
fluenced by a number of factors. Chief among these
i1s the job performance required. Several additional
factors need to be considered. Some of these latter
factors may impose constraints upon the selection
of methods. The following paragraphs describe
these considerations and show their interrelation-
ship.?

The information presented 15 based on the premisc that
instruction is necessary to develop the qualifications
needed.
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Figure 3-1. JExampIe of a Job Performance Aid

a. TRAINED PERSONNEL REQUIREMENTS
{TPR). This consideration is concerned with the .
number of qualified personnel required. The TPR
reflects time-phased requirements for the various
AFSs needed to accomplish the overall ‘Air Force
mussion. Based on TPR information, instructional
system designers must evaluate the various alter-
natives for acquiring qualified personnel. Among
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the alternatives to be considered are the relative
suitability of. selective personnel assignment, OJT,
the use of existing resident or field training courses,
and the development of new resident or field train-
ing 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.
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Figure 3-2. A Job Performance Aid in the Form of a Decision Logic Chart
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b. TARGET Poruration This term refers to

the prospective personnel input to the system,
career area, or specralty In sclecting methods, the
suitability of existing courses and the practicality
of revising such courses, in heu of developing new
ones, must be assessed. One basis for making this
assessment is information obtained from aptitude

,tests such as the Airmen Qualifying Examination
(AQE) or other tests developed by the Air Force
Systems Command’s Human Resources Labora-
tory, Personnel Research Division. Results of these
tests are useful in determining the range of ap-
titudes, prior experiences, knowledges, or skills
possessed by the target population. This informa-
tion has an impact on course leneth and content,
equipment and faciity requirements, and time
needed for nstruction.

¢ Task CRITICALITY aND LEARNING DIFFI-
CULTY:

(1) The criticality of a task is determined
by two considerations whether the task 15 per-
formed under emcrgency conditions, and the con-
sequences of inadequate performance

(2) Learning difficulty is generally related to
the complexity of the task and to the types of
knowledge and performance is shown in table
5-1 This list is arranged in order of increasing
difficulty. (This table is discussed in AFP 50-58,
Volume II.) Complex tasks usually involve ap-
plication of several of these types of knowledge
and performance.

_(3) Knowing the iypus of knowledge . per-

formance mvolved n performing a task helps the
instructional system designer determine the best
method of instruction. For example, resident
courses are usually best suted for teaching prin-
ciples (rule using) and developing motor skills
(motor chaining) This 15 because such courses
provide the equipment and other resources needed
to teach principles and procedures, and provide
<ufficient time fur the development of skills.

d. AVAILABILITY OF Time This factor refers
to the time available to develop and implement
instruction A short leadtime may rule out some of
the possible options in the design of instruction.
It inay also be appropriate to consider purchasing
instruction (from the manufacturer. 4 university,
or other appropriate agency) or hiring trained
personnel to do the job until there is time to de-

Q
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velop an Air Force-prepared program or the in-
structional n‘qunremcnt ceases to exist (12). If
instruction is; to be purchased, whatever informa-
tion has bez., gathered relating to Steps 1 and 2
of the ISD process will provide useful guidance
in specifying what instruction to purchase.

€. AVAILABILITY oF QUALIFIED INSTRUCTORS:

(1) This consideration 15 concerned with the
number and qualifications of personnel needed to
develop and conduct instruction If instructors are
not available, a period of 9 to 12 months is gen-
erally needed to obtain the personnel and qualfy
them as instructors If the prospective instructor
must also become technically qualified in the sub-
ject area or specialty to be taught, the time re-
quired to obtain a proficient instructor is in-
creased. In addition, consideration must also be
given to the availability of personnel needed to
accomplish detailed planmig and development of
the instructional system.

(2) Should an nstructional program require
increased manpower authonizations for its opera-
tton and .maintenance, these resources must be
programmed and budgeted well in advance of the
time additional mstructors or ISD personnel are
required.

f. AvaiLaBILITY Or EQUiPMENT aND FaciLI-
T1Es. Dcaisions relative to the selection of methods
may be influenced by requirements for, and the
availability of, equipment and facilities. Although
a detailed instructional design has not been ac-
complished, requireménts for facilities and major
items of equipment can usually be identified. The
acquisition of these resources usually requires lead-
time for developmient und installation. Therefore,
consideration should be given to the practicability
of modifying g_xittm*g equpment and facilities,

g AVAILABILITY OF INFORMATION, The devel-
opment or revision of <ourses may be affected by
the availabihty of datd When related to time and
cost, this consideration may become a determining
factor in selecting methods.

h. PROGRAMMED STUDENI LOAD This 1s the
number of students that must be in a course at
any one time to satisfy  the requirements for
trained personnel. Student load nas a direct bear-
ing on the requirement for equipment, facilities,

“and quahﬁ&i instructor persunnel For example,

when considering the use of an existing course,

-
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thought must be given to that course’s capability |

to handle an increased student load. If it 1s aready
operating at maximum capacity, an increased stu-
dent load will create a necd for additional -
structors, equipment, or facilities '

-

i. CosTs.

(1) This factor 1s presented last since virtu-
ally all the other considerations have an impact
upon it. Fach of the possible methods for acquiring
qualified personnel must be evaluated in terms of
its economy, effectiveness.’~and timeliness for
meeting requirements The cost factor 1s par-
ticularly important when considering the ad-
vantages and/or disadvantages of bringing the
student to the instructional activity as opposed to
taking the instruction to the student.”

(2) As important a wonsideration as cost i,

it must always be considered 1in context with quahity
of traiming. The gual must always be to develop
and to provide quality training at least possible
cost, "
3-5. Preliminary Identification of Resource Re-
quirements. The selection of methods for ac-
quiring qualified personnel, discussed previously,
is influenced by a number of considerations and
constraints. Among these are factors relating to
requirements for equipment, facilities, and per-
sonnel. The success of aii instructional system often
depends on the adequacy and timeliness of these
resources. The total resources needed cannot be
determined until activities required in Steps 3 and
4 of the instructional system model have bean
accomplished.” However, leadtime requirements
may make 1t necessary to wlentify some of these
resources prior to finalizing these steps.

a. EQUIPMENT. It is usually necessary to iden-
tify the major items of system-peculiar or unique
equipment early in the ISD process. .Most of this
equipment will undergo a development cycle
similar to that of a weapon system. That is, it
has to be designed, produced, nstalled, and
tested prior to course implementation. Failure to
identify these items of equipment until course
development nears completion will have a detri-
mental effect on the instructional system’s ability

Step 3, Develop Objectives and Tests: Step 4, Plan, De-
velop, and Validate Instruction '

e

U
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tv provide qualified personnel in o tmely manner
However, equipment should not be procured until
the instructional objectives have been tentatively
developed to be sure that what 15 obtained sup-
ports a valid instructional requircment

b. FaciLITY. Facility requirements, hke those
for major items of equpment, must be identified
as early as possible. Early identification is nec-
essary because of the time required to obtain
funds and complete the construction or modifica-
tion project. : '

¢. PERSONNEL:

(1) Though the leadime may not be as great
as for facilities and equipment, carly identification
of personnel requirements is also .necessary. Of
primary concern are the personnel needed to ac-
complish instructional system design. Additionally,
in planning for initial instructor requirements, pro-
vision should be made for sufficient time to train
the instructors. This is particularly important if
instruction is being developed for new specialties
or systems and instructors must become technically
qualified.

(2) There may also be a need to identify
support personnel such as typists, lustrators,
photographers, and hardware fabricators.

(3) The budgeting of additional or revised
manpower authorizations must be accomplished
well in advance of actual personnel requirements.

d. FUNDING. The identification of requircments
for any of the above resource, will usually have
an tmpact on financidl requirements. Budgets have
to be prepared, or revised, and funds appropriated
to allow for the procurecment of cquipment and
the construction or modtfication offacilities. The
establishment of personnel requirements will also
affect funding requirements for payroll support. In
addition, it may be necessary to provide funding
for travel if the instruction’is to be conducted by
mobile training teams (12) or if students are to
attend courses in a temporary duty (TDY) status.
Since budgets are normally submitted and approved
long before money is actually spent, the instruc-
tional system designer must exercise great judg-
ment in determining, as precisely as possible, what
resources will be required. Careful planning will
help to assure resources when they are needed—
not too early or too late.
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3.6. Instructional Standards:

a. PURPOSE AND SCOPEL oOF INSTRUCTIONAL
STANDARDS:

(1) At this stage, the job performance re-
quirements have been established and the instruc-
tional requirements determined. If the instruction:l
requirements are 1o be met by formal course, CDC,
and/or OJT, the mstruction to be p}ovidcd should
be documented 1n an mnstructional standast, using
the data from the worksheet shown in“figure 2-1,
or equivalent. If an instructional standard already
exists, its validity, or need for revision, should he
determined by checking it against the nstructional
requirements.

(2) Examples of instructional standards cur-
rently in use arc the Spccialty Tramning Standard
(STS) and the Course Tranung Standard (CTS).
The STS is-the controlling document required for
arman basic resident. airman advanced resident,
airman lateral resident, and CDCs. CTSs are used
for airman supplementary, field, special ‘training,

*and’officer courses.*

(3) These instructional standards are spe-
cialized publications wused to standardize and

control ifistruction. They are also the means for
coordination between those responsible for instruc-
tion and the organizations for whom instruction is
conducted Such coordimation helps to ensure that
the instruction 1s designed to meet the using or-"
ganization’s needs Instructional standards list. by
the

means of task and knowledge statements.

*_instruction required to qualify personnel for
performance These hstings constitute " the
tative requirements to be satisfied by thefnstruc-
tional system Instructional standards are also
qualitative. They specify the degree or level of
proficiency to be developed for each task or
knowledge Some instructional standards also show
the method(s) of instruction to be employed and
the allocation of tasks and knowledges to formal
“courses or OJT.

__1,_,_.__..._&_ *
‘The preparation and use of the S% 1s prescribed by
AFR 8-13, Air Force Specialty Training Standakds. Each

major command that uses CTSs has its own prescriptive
regulation. The principal difference. between CTSs and
STSs 15 that CTSs list tasks and knowledges attainable
- within the course, whereas STSs list the qualitative and
guantitative requirements for each level of skil] within
4 specialty Chapters 8 and 9 of this manual contain
éxtracts from CTSs Chapter 9 confains an cxtract from
an STS, and so does Voltme IT of AFP 50-5

«
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b. PREPARATION Of INSTRUCTIONAL STAND-
ARDS: i
(1) It is possible to develop a CTS that-is
quite descripive of the planned imnstruction if
behavioral statements are used instead of phrases
augmented by a code key (see the example in
chapter 8). The STS describes not a single course
but a whole career ladder with several skill levels
and possibly several courses. This basic com-
plexity coupled with use of a code key(hich
inevitably is open to some degree of interf¥eta-
tion), and the fact that STSs serve multiple pur-
poses, make the usual STS unsuitable for use in
detailed planning of instruction. Such STSs only
reflect i1 summary form the instructional ntent.
(2) The tasks, knowledges, and attitudes to
list in the instructional standard can be drawn
fron. the instructional requirements that have been
established. For the STS, the factors discussed
earlier in this chapter in connectidn with the
determination of instructional requirements will
determine the proficiency codes shown in the
different skill level and course columns of the
instructional standard (sce chapter 9).

3-7. Summary:

a. The definition of education or traming re-
quirements is the first major decision-making step
in ISD These requirements are determined by
analysis of the job pe‘rformancc requircments and
information about the people who are to perform
the jobs. A determmatlon must also be made
concerming cost- “effective nleshods for acquiring
qualified personnel A decision to employ X{ormal
course of instruction usually necessitates fhe pre-
liminary- 1dent1ﬁcat|on of resource rcquxrements
These resources include the major items of systcm-
peculiar -or unique equipment, the facilities to be
constructed or m{diﬁcd, the manpower authoriza-
tions required (40 include possible trade-offs from
current programs) and the personnel nceded to
develop and place the instructional system into
operation. Since each of these resources represents
costs, financial requirements must also be identi-
fied and funds budgeted.

b. Also during this step of the ISD -process,
instructional standards are developed. Theses
standards specify the behaviors (knowledges, skills,
and attitudes) and the degree or level of pro-
ficiency needed for successful job performance
and course completion.
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4-1. Introduction. In chapters 2 and 3, the prod-
ucts of Steps 1 and 2 were described. In Step 3,
these products are used to develop:

a. objectives, through an analysis oi qgucatnon/
training requirements;

b. criterion-referenced tests, which evaluate the
student’s attainment of the objectives;

c. diagnostic tests, which measurk the student's
masterv of the supporting knowledges and skills
required to achieve the objectives; and

d. survey tests, which determine th knowledges
and skills already possessed by the intended stu-
dent population.

4-2. Development of Objectives:

a. OBJECTIVES AND LEARNING:

(1) JLearning a physical skill réquires actual
experience in Eerforming that skill. Mental habits
are also learned through practice. Even attitudes
aré developed or modified as an individual rcacts
emotionally to a stimulus. It is implicit in these
statements that for learning to take place, the

learner must be actively involved in the learning
situation.

(2) Learning cannot be directly observed.
But it can be inferred on the basis of observations
of how the learner behaves after instruction in
comparison with how he behaved before instruc-
tion. The person who has learned something is
somehow different from the person he was before
learning took place. His behavior is different.
Since mstruction should shape the desired be-
havior, the objectives of that instruction should\
describe the desired behavior. Also, observable
behavior is what must be used to judge whether
or not the instructional objectives have been
achieved.

(3) An objective is a precise statement that
answers the question: What must the student do
to show he has learned what he was expected to
learn? It specifies a behavior to be exhibited. For
the statement to be understood in the same way
by all who work with it, it must also include the

'See AFM 50-62, Principles and Techniques of Instruc
tion, chapter 2, 1 April 1974 for a discussion of the
psychology of learning.
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minimmum standard of perturmance or proficlency
expected, and the conditions under which the be-
havior is to be exhibited.

b. HierRARCHY OF OBJECTivViS Objectives can
be specified at several levels. Objectives can be
specified for: the basic skills and knowledges; the
more complex skills which represent combinations
of these basics; and the application of these skills
ard knowledges in actual job situations. Many
terms have been used to describe the various levels
of objectives (cnterion, terminal, primary, en-
abling, supporting. sccondary. etc.). In this man-
ual, the terms criterion objective and subobjective
will be used only where it 1s necessary to show a
hierarchical reldtionship between objectives (as 1n
the example in figure 4-1). Whatever the de-
scriptive term that mught be used (criterion,
terminal, primary, etc.), basically they are all ob-
jectives and should describe hefiaivior, conditions,

and standards. .

¢ CHARACTERISTICS OF OBJECTIVES:

(1) Behavior performance. An mstructor
cannot read the mind of the student to venfy the
extent of the student’s understanding. It is only
through some-ovért (observable) activity on the
part of the student that the extent of his knowledge
or skill can be measured. The statement that a
student will “understand Ohm’s law” is an’example
of an obscure objective. One instructor may feel
ulae if the student recites the law it indicates un-
derstanding. Another may say that the student
should explain the law+ A third may contend that
the only way the student can satisfy this objective
is for him to use the formula to solve problems
in electrical circuitry A more precise objective
could read that the student will “use Ohm’s law o
determine applied voltage when amperage and
circuit resistance are known.” An objective, s0
stated, .lets the student. instructor, superyisor,
measurement personnel, writers. and course man-
agers know exactly what the student is to learn
and what behavior the student should exhibit to
demonstrate satisfactory achievement. Use, of
action verbs reduces ambiguity and promotes the

“~—tnderstanding of instructional intent.
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(2) Conditions. A properly prepared ob-
jective also clearly states the limits and’or condi-
tions within which the student will be expected to

o

2
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perform. This portion of the objective describes
the important aspects of the environment 1 which
the behavior will be performed. What does the
student have to work with? Must he select the cor-
rect tools? Is he allowed to use notes he has taken
on the subject? Are techmical orders or checklists
available to him for guidance? What information
will be provided as a starting point? These are
typical questions which must be considered before
an objectiVe can be put into final form.

(3) Standard. A third requirement of a well-
prepared objective 1s a clearly stated or implied
standard of performance. This portion of the ob-
jective describes how fast (in 1 hour, 60 words
per minute, etc.), how accurately (8 out of 10,
+.001, without error, etc.), or the actual re-
sponses that will be considered acceptable. The
standard is the criterion for determining whether
the student has achieved a satisfactory level of
performance.

(4) Example. A few examples of statements
of objectives that include behavior, conditions,
and standards are shown in table 4-1.

(5) Wording. An objective which incorpo-
rates all three charavtenstics will communicate the
instructional intent to all who are concerned with
the instructional system. In stating precisely how
the student will demonstrate his understanding of
a tash, the system designer must not only have
1 mind what the required behaviors are, but also
must transmit this information to others. The same
1s true concerning condinwns. The designer must
make clear the eonditions mmipused upon the stu-
dent as he performs the end-product behaviors of
an instructional requrement. Likewise, he must
make certain that everyone concerned understands
what degree of success is expected of the student—
a standard of performunce. The wording of the
objective is most important since the statement of
the objective affects other planning decisions, such
as the amount of repetition or piactice to provide,
the amount of imstructional time, and the amount
and kind of instructional aids required

d. Uses oF OpJEcTives. When precisely stated,
objectives serve a variety of purposes in the
development of more effective instruction. Some
of thesc purposes are to:

(1) establish a basis for instructional strategy
decisions;

1
1

J v
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BEHAVIOR/ PERFORMANCE

[a— —

Measure and record the thlckness
of a uniform steel rod,

Devise an opercmons plcm with
appropriate missions for AF
commands within the theater of
operations

i
i

Field strip and recssemble an
. M-16 rifle,

' S ——

Stcfe the tofcl fcce vc|ue

Table 4-1. Statements of Objectives

CONDITIONS

using a s!andard micrometer
calipers._

when given a war-game problem
with data on equipment, loca-
tion, force disposition, etc.

B e R —

under conditions of total LN
darkness,

FR—

. for. planned use of aircraft and

' nation of operations. Points will

AFM 50-2

STANDARDS

Measurement should be within
=*.005” of actual thickness.

— b

Acceptable plan must account

support facilities; anticipated
expenditures of supplies; coordi-

be awarded as indicated in the
attached rating sheet.

" without error, and within

5 minutes.

i of any combination of 10 US

I coins that includes one or more
pennies, nickels, dimes, quarters,
half dollars and dollars.

|
! Identify when each of the fo|lowmg
. conditions<arises in the process of

given a T-17 aircraft with oper-
ating J?1-13 engines, and TO
1T-17B-1CL-1. (checklist).

i
L
|
[

nition and response must take

{Implied standard: without error)

Should be done without error
and without assistance. Recog-

1 starting and of shutting down

| aircraft engines:

e EGT rises too rapidly

e EGT exceeds 780° C

¢ Engine oil pressure remains
below 5 psi :

e loadmeter indicates zero of
60% RPM

e Fuel flow is excessive

o EGT fails to rise within 20 seconds‘
of placing starfer switch in

| GND position -

-

(2) determunc appropriate content of the
instruction;

(3) establish a basis fpr mstructional media
decisions; and

(4) establish a basis for criterion tests.

In addition, objectives serve a valuable purpose
when they are included in instructional materials
that are provided to the student. Studies have ind-
cated that communmicatihg the intent of instruction
to students enhances learning.

€. PREPARATION AND DOCUMENTATION.

(1) The statement of an objective should be
interpreted in the same way by student, instructor,
and all others who must work with it. For this
reason, vague words and phrases that can have
several interpretations should be “avoided. Ex-

ERI
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i place within the limitations pre-
i scribed in TO 17-17B-1CL-1.

|
1
|
|
|
|

R

amples of these are statements which call for the
student to:

know

have an awareness of

have a knowledge of :
. be familiar with

understand

develop an appreciation of

make proper use of

Instead, action verbs should be used because they
are more specific. The verbs used should reflect
actions that are observable and measurable. Each
of the following verbs indicates a specific type of
behavior which is observable and measurable

adjust plan
compare predict :
design record
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BEHAVIOR /PERFORMANCE COND!ITION(S) STANDARD(S)
.
Statement .
of Criterion ’
Objectives

Figure 4-2. How the Three Parts of an Objective are Derived from the Task Description Worksheef

file remove quirements, the same worksheet can be used as the
locate repair source of the objectives. Figure 4-2 shows how the
measure - sefect performance, conditions, and standards can be
multiply solve drawn from this worksheet.

name translate

(2) Objectives are developed through a care-
ful analysis of the mstructional requirements that
were established in Step 2 of the ISD process. If
the Task Description Worsheet (figure 2-1), or
equivalent, was used to derive the instructional re-

ERI!
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(3) Figures 4-3 and 4-4 show a worksheet
that can be used to record an objective. A separate
sheet should be used for each objective. (This will
facilitate seavencing the objectives later during the
instructional design.) The task,’knowledge state-
ments, as already noted, can be taken from the task

3%
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OBJECTIVE WORKSHEET
INSTRUCTIONAL STANDARD NUMBER: CH52—3AIR75100-X

TASK/KNOWLEDGE STATEMENT STATEMENT NO PROFICIENCY LEVEL

Select and use appropriate methods and 4f 3b
techniques to achieve lesson objectives.

PERFORMANCE /BEHAVIOR(S)

- - ‘ -
CONDITION(S) STANDARD(S)

Select an oappropriate instruc- » Three different assigned ob- . For each of the three objectives,
tional method to teach an objec- jectivess the method selected must be

tive. compatible with all of the fol-

For each objective, informa- lowing:
tion describing student char- ¢ the objective
agteristics, available re- ¢ student characteristics
sources, and available fime ¢ available time
T e e = ——t——yil-be-provided: — " s avdilable resources. T

Accomplish without assistance
from the instructor.

OBJECTIVE #4f-1

Given a lesson objective, supporting reference material, information describing the student population, |
”ﬁ i and a des.cripﬁon of the time, training equipment and resources available, select an instructional method |
for athieving the objective that will be compatible with student capabilities and available time and

resources. Db this for three different objectives, without assistance .

-— - - - - - ——— e — JONEPI— - —

5. SUPPORTING SKILLS/KNOWLEDGES/ ATTITUDES °.

Identify characteristics of each of the following instructional methods. case-study, demonstration-
| performance, field trip, guided discussion, laboratory, lecture, peer instruztion, team teaching.

Figure 4-3. Use ofyObjective Worksheet (Example A)

description worksheet. or equivalent When tht
instructional standard is prepared, the portion of
that standard which the objective supports can be
shown under the headings STATEMENT NUM-
BER(S) and PROFICIENCY LEVEL(S). This
provides a means for documenting how the instruc-
tion supports the nstructhional standard. In this con-
nection, it should be noted that there 1s not
necessarily a one-to-one relationship between ob-
jectives and task/knowledge statement in the in-
structional requirements (or statement 1n the in-
structional standard). Several objectives may be
required to support a task/knowledge. or. con-
versely, a single objective may support several
tasks/knowledges. The worksheet (figures 4-3
and 4-4) also allows for the listing of those sup-
porting skills, knowledges, attitudes which must be
attained before the student can reach the ob-
jective. The format in this worksheet js not in-

30
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¢
tended to be fixed; variations may be appropriate
in some situations.

(4) For instruction involving the operation
and maintenance of equipment. it is comparatively
casy to develop bchiaviorally stated objectives. For
other Kinids of instruction, it may be more difficult
to do this, but the analysis of behaviors should be
just as precisc as for that involving equipment.
Traditionally, education courses have had a fixed
length, and often there has been no ciear-cut
mstructional criterion for successfully completing
the course. In part, this is because such courses
entail the learning of knowledges. skills, and at-
titudes which are very general in application. Be-
cause the instruction has geheral application, it is
difficult to ;Stablish realistic standards of pro-
ficiency for the instructional objectives. Yet more
and more educational institutions are finding ways
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/ OBJECTIVE WORKSHEET Lo
INSTRUCTIONAL'STAPJDARD NUMBER: CH52-3AIR75100-X |

r
TASK/KNOWLEDGE STATEMENT STATEMENT NO PROFICIENCY LEVEL

Select and use bppropriote methods and 4f 13b

techniques to achieve lesson objectives. : !

PERFORMANCE /BEHAVIOR(S) CONDITION(S) STANDARD(S)

Prepare a lesson plan. Use one of the objectives as- Lesson plan will include: 3
signed for objective #4f-1. ¢ instructor’s preclass

Use instructional method se- preparation:

lected to teach this objective. outline of instruction

. {sequenced in job perform-
' Collection of reference mate- ance, psychological and/or

rial. Information describing logical order)
- student characteristics, avail-- - * criterion -test-item(s)
able time, and available re- o summary
sources. Plan will be compatible with the| ~

objective, instructional methods,
student capoabilities, ond avail-
able time and resaurces.

N -

Accomplish without instruc-
tor's assistance.

.

OBJECTIVE #4f-3

Using one of the objectives assigned in connection with Objective #4f-1, the instructional method
selected for that objective, collection of relevant refegence material, and information describing student |
characteristics, available time, and available resources, prepare a lesson plan without instructor’s assist-
ance. Lesson plan should plan for the instruction necessary to achieve obléitnve Lesson plan will include.
‘instructor's preclass preparation, student motivation, outline of instruction, criterion test, summary. Lesson
plan will be compatible with the objective, instructional method, studeni capabilities, and available time
and resources.

SUPPORTING SKILLS/KNOWLEDGES/ATTITUDES
List purposes of lesson plan.
- List parts of a lesson plan.
Accept need for lesson planning as indicated by preparation of a lesson plan when the requirement is

optional.
Apply learning theory in selecting means for. motivating students, sequencing instruction, ensuring
active student parficipation and reinforcing instruction. -

Figure 4-4. Use of Objective Worksheet (Example B)

to resolve these problems. Fixed length of instruc-  Even attitude and motivation objectives, which

tion is being replaced by fixed achievement re-
quirements. Since the amount of time to attain
fixed achievement is not uniform for all students.
course length is now variable. In many cases, in-
dividualized instruction has replaced group instruc-
. tion, thereby facilitating fixed achievement re-
quirements and variable course length. A content
analysis approach (similar to that described in
chapter 2) s used to establish a basis for the
definition of objectives, so that criteria for suc-
cessful completion of the course can be established.

A

usually are considered the most difficult to pin
down. are being specified, using a goal analysis
approich (described in chapter 2).

(5) Analysis of the job training require-
ments for many jobs will reveal elements that are
common to a number of tasks As examples: an
electrician must be able to read wiring diagrams
in connection with many of the tasks he performs;

4 number of the instructor’s tasks require that he

apply motivational techniques, and reading and

ERIC : / 34
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interpreting the altimetcr is common to mdny of
the pilot’s tasks. It may increase the efficiency of
instructional development to identify these common
elements and specify objectives for them

©

4-3. Identification of Supporting Knowledges and
Skills. Once objectives have been developed and

" documented, the knowledges and skills which sup-

port each objective can be identified Each ob-
jective is examined to determine intermediate
steps (subobjectives) mn the learning process which
must be attained before the student can success-
fully accomplish the objective. Some of these sub-
objectives involve intermediate skills which must

be mastered before an_objective can be accom-

plished. Others pertain to specific concepts, prin-
ciples, and facts which must be learned Thus, the
subobjectives pertain toHoth skills and knowledges,
which are identified fhrough a behavior analysis.

a. In its purestsense a behavior analysis 1s an
analytical process based on empirical data. Its
purpose is to determine the skills and knowledges
directly related to task performance. The final
product of a behavior analysis will include three
things: .

(1) A complete, precise listing of each skill
and knowledge that must be taught in order to
prepare the student to perform the task.

(2) A determunation of thc environment or
conditions under which the student will perform
the task.

(3) The factors which constitute acceptable
performance by the student.

The analyltical process consists of a review of all
course control documents, field surveys, tasks
observation, and any other process which will
lead to empirical data about the actual perform-
ance of the task.

b. Identifying the skills and knowledges neces-
sary for attainment of an objective is rarely a
simple process. Becausc skills can be observed and
knowledges cannot (and therefore must be in-
ferred), 1t 1s more difficult to identify precisely
what knowledges are needed to satisfactorily per-
form a job task than to identify the skills required.
The only knowledges that should be included in
an instructional program arc those required in the

30
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performance of 4 job task or tasks (manipulative
or mental).

c. The following list of guestions may be used
as a means for identifying job and task behaviors for
which knowledge may be required (13). These
questions do not provide a method for determining
what specific knowledges are required to per-
form a task. Rather, they are intended to help
dentify those job activities for which knowledge.
of a kind pertinent to a particular question, will
likely be of assistance 1n learning and performing
the activity.

(1) Is a knowledge of nomenclature and
location of components required?

(2) Are safety precautlons:. ln\;olved?

(3) Is the
agnals necessary?

interpretation  of symbols or

(4) Do calculations have to be performed?

(5) Are the techniques of problem solving,
diagnosing, and troubleshooting required?

(6) Does the task require the anticipation
of later conditions from earlier conditions?

(7) Is planning involved in the accom-
plishment of the task?

(8) Is the selection of stratcgies involved?

(9) Must the task be performed in accord-
ance with bricfing instructions?

(10) Is the use of tools and general test
equipment required?

(11) Is knowledge of the why of d procedure
essential?

In answering this last question, caution should be
exercised to avoid including unnecessary instruc-
tional content. On the other hand, it would seldom
be economically practical or even educationally
sound to teach a student a complex task by merely
having him duplicate steps of the task as they are
performed by a technician. He should be taught
the basic skills and knowledges required on the
job. that is, to perform simple motor acts, follow
technical order procedures, identify components,
and state a fact or explain a principle.

d. An examination of the objective shown in
figure 4-4 suggests that suppqrting skills, knowl-
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edges, and attitudes must be acyuired before the
student can achieve the objective These are iden-
tified in the bottom block of figure 4-4. When
stated in behavioral termw, they represent objec-
tives of instruction which must be attained as in-
termediate steps in the learning process Finally,
statements resulting from the analysis of these sub-
objectives should identify the basic skills, knowl-
edges, and attitudes peeded These should include
the kinds of discrimnations which must be made,
the decisions necessary, the 1dentifications needed,
the principles and facts to be learned, the pro-
cedures to be followed, and the motor responses
required.

¢ Onee-the objectives have been analyzed, tests
can be developed to meusure the student’s achieve-
ment of these objectives.

4-4 Development of Tests. Tests serve a variety
of purposes. This portion of the manual will ex-
plain the development of crterion tests, diagnostic
tests, and survey tests. /

a CrRiTerION TLsTs Critenion test items are pre-
pared and administered to evaluate the student’s
attainment of the objectives and to measure the
effectiveness of the instructional system.

(1) Characteristics. Each test item should be
based solely on the requirements specified in the
objective which the item is to measure. Thus,
an appropnate test item for the objective “Parallel
park a car between two cars without hitung either
car” would be to require the student to actually
parallel park ‘a car between two cars. Multiple
choice questions about parallel parking would not
be an appropriate measure of the student’s attain-
ment of the objective. Neither would requiring the
student to paraliel park a car that has a trailer
attached.

(a) Once 1t 1s determined that all objec-
tives are essential, a test should be prepared which
will measure each objective within the parameters
established by the objective. To show that he has
atttained the objective, the student must either
meet or exceed the specified standard of per-
formance. This is basically a go, no-go type of
measurement. How well one student does is not
determined by how the other students do. Tests
which rate individuals with respect to standards of

Q
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performance that are specified in objectives are
called criterion-referenced tests.

(b) Norm-referenced tests—=tests which
are “graded on a curve”—serve a very different
function from cnterion-referenced tests. Norm-
referenced tests compare how well one student
performs with the performance of others in his
group. Although norm-referenced tests are use-
ful in providing a relative standing among stu-
dents, they have httle value as a quality control
for the evaluation of an individual or an instruc-
tional system. Crterion-referenced tests are the
only ones appropniate for measuring attainment of
objectives and effectiveness of instruction. For
those situations where relative standing among stu-
dents may be necded, norm-referenced testing may
be used as a supplement.

(2) Preparation. To emphasize a point made
carlier, each criterion test item should be based
solely on the requirements specified in the ob-
jecttve which it is to measure. In fact, the word-
ing in both the test item and the objective may be
identical. In an automotive course, for example,
one may find the following criterion objective.
“Using an electrical test set, adjust the voltage
regulator until the voltmeter indicates 14 volts,
within_a tolerance of #+.2 volt.” In this case,
the objective itself is a good test item; in others,
some rephrasing may be necessary. In any case,
a test item should require students to respond only
as specified, under established conditions, and with
the minimum level of acceptable performance.? In
the objective cited above, the student is expected to
perform the task. The corresponding test item
should require identical performance® by the stu-
dent—not merely have him state the procedures
that are involved in the adjustment of the voltage
regulator.

(a) For some objectives involving safety
or very expensive equipment, it is necé’ssary to use
simulation in the instruction, and it is also neces-
sary to use simulation in the testing. Thus, the

Mimmum level of acceptable performance does not
imply weak or inadequate performance. The minimum
acceptable performance may be perfection.
"Performance 15 not limited to physical manipulations
such as writing or welding. There also is performance
when one adds numbers, makes a judgment, etc. Per-
formance of the latter kind_can only be observed n
directly as when the sum of the numbers, or the judgment,
is written or spoken.

36




ERIC

Aruitoxt provided by Eic:

4-10

student’s ability to defusc « bumb probably would
be tested using a simulator. Another type of situa-
tion is found in some education courses that deal
with job-world problems Here it may be neces-
sary to test with a simulated problem, such as a
case study, instead of using the actual situation.
For example, a squadron officer course might in-
clude the management decision process involved
in setting prioritics. It may not be possible to let
each student be a “squadron commander for a day”
and actually face the real problems. [n this case
a simulated performance test could be created:
the student is seated at a “squadron commander's
desk” with an inbasket of simulated correspond-
ence requiring action, and some fellow-students
play the roles of squadron members who have
problems to take up with the “commander.” In
each of the above examples the behavior 1n the
simulated situation, and the standards of perform-
ance, are the same as in the job setting; but, the
conditions under which the behavior is to be ex-
hibited are only similar. It must be kept in mind,
however, that the objective defines student per-
formance in the nstructional (as opposed to job)
setting. Objectives specify what 1s to be achieved
during instruction that will enable the student to
perform adequately when he 1s on the job.

(b) Other alternatives would be to measure
the subordinate competencies of the objective sep-
arately or to measure some performance which is
known to be correlated with the criterion perform-
ance of the objective (14). An example of the
latter would be where the job performance require-
ment is the ability to troubleshoot a piece of com-
plex equipment such as a radar set. It is not
practical to test the student on his ability to suc-
cessfully troubleshoot every possible malfunction.
Instead, the student might be required to trouble-
shoot a limited number of malfunctions which are
considered typical in terms of the basic skills and

knowledges involved

(3) Concurrence. When the objectives have
been established and criterion test items devised
to measure them, the objectiyes and test items
must be approved by the authority designated in
related directives.* With this approval, the ap-
proved objectives/criterion-test-items package be-

‘Concurrence of the using orgamizations is obtamned
through coordination on the instructional standard.

-

’
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conies the agreed target. Instruction must then be
designed to enable the students to reach that target.

b. DiaGNosTIC TESTS.

(1) As indicated carlier, the criterion test is
used to help the nstructional system designer eval-
uate the student’s attanment of the objectives und
to validate the instructional system. Test items must
also be prepared to determine attainment of the
supporting skills and knowledges which contribute
to the ability to perform the objectives. As with the
criterion test items, these diagnostic test items
should measure precisely what 1s to be taught—
no more, no less.

.

(2) ,During validation, the instructional sys-
tem designer can cffectively use diagnostic test
items to predigt success, to identify problem areas,
and to adjust instruction for unanticipated indi-
yidual differences Once the instruction is vali-
dated, 1t would seem that there would be no further
need for the diagnostic tests. For if the student
can pass a criterion test item, this should be evi-
dence that he not only has attained the rclated
objective, but also that he has mastered the com-
ponent skills and knowledges. However, if the in-
structional testing of a validated program is limited
to criterion test items, there can be a delay before
it is discovered that a student has not learned.
Judicious use of diagnostic tests 1s appropriate,
and will avoid this problem. But extensive use of
diagnostic tests during instruction, when the in-
struction has been validated, 1s costly and un-
necessary.

c. SURvVEY TESTS.

(1) Purpose Survey tests are designed to
determine what prospective students (the target
population ) already know or dan do before-receiv-
ing instruction They should not be confused with
pretests, though the design of both may be similar.
The survey test is administered while the instruc-
tional system is being developed and provides valu-
able clues for-its esign. The results of the survey
will aid in de’%ng which objectives require in-
struction and”which can be deleted because the
student population has already mastered them.

(2) Preparation. The survey test should in-
clude items sclected from the criterion objective
examinations. Ideally, the ability to accomplish
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all crjterion objectives should be measured  In ad-
dition, the test should survey related abilities of
the prospective student, such as reading, writing,
and making certatn mathematical calculations if
these abilities are required in the attamment ol
course objectives. The degree to which survey test-
ing can be effectively accomplished, however, 1s
contingent on several factors, such as the avail-
ability of::

(a) prospective students

(b) vald tests (in-house or commercial )

(c) facilities

(d) equipment (when
ance). R

(e) funds

(f) time.

testing perform-

(3) Use of test results  As indicated before,
survey tests can be used effectively to determine
course content and depth of instruction. especially
in areas af basic skills and knowledges. For ex-
ample, 1if 1t 1s determined that nearly all of a
sample of prospective students can accomplish a
particular task or that they know a certain piece
of information, then this skill or knowledge may
not have to be taught. Conversely. if few can
exhibit mastery of a particular skill or knowledge,
then, more than likely. the corresponding objec-
tives should be included 1n the instruction. How-
ever, decistons on what instruction should be de-
leted or included should not be made arbitrarily
even when nearly all of the students sampled can
satisfactorily perform a certain task. without con-
sidering such factors as:

-

(a) How can instruction be economically
provided to the few who do need it?

(b) Are there seasonal variations mn the
aptitudes of the prospectivt students”

~
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(c) How difficult 1s the task to learn?

(d) How critical is the task to mission
success? .

These and other questions must be answered be-
fore system designers can make valid decisions to
delete objectives from an instructional program.

d. PRETESTS. Pretests are designed using pro-
cedures similar to those used for survey tests Stu-
dent ability to achreve each criterion objective
should be measured. Generally, a pretest is used
after the instructional system is in operation. When
planned pacing is used to accommodate the vary-
ing needs of students, the pretest is administered

to each student prior to instriction to determinc
the extent of his knowledge and skill relevant to
that instruction. How well the student performs on

the pretest determines what instruction is then pro-
vided. ’

4-5. Summary. Objectives represent the specific
mtent of instruction in terms of behavioral end-
products based on job requirements. Subobjec-
tives establish the intermediate skills and knowl-
edges necessary to satisfy the requirements of the
criterion objectives In and of themselves, objec-
tives have little significance if tests are not de-
veloped which will precisely measure the behaviors
specified by the objectives. as well as validate the
success of the instructional system These are the
functions of criterion tests. When practical, survey
tests arc prepared to determine which objectives
should be retained in the instructional system. Pre-
tests may also be prepared at this time if it is an-
ticipated that an individualized instructional de-
sign will be incorporated in the next step. Once
these activities have been accomplished, the system
designer can plan, develap, and validate in-
struction.

36
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CHAPTER 5

Planning, Developing, and Validating

Instruction
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5-1. Introduction. The results of Step 3 are a set
of objectives with related test items These ob-
jectives and tests idenufy what 1s to be taught
The contents of this chapter will be concerned with
how the material will be taught, and how to de-
termine whether or not the instruction 1s effective
The activities discussed n this chapter include

a. how to plan and develop the most efficient
and effective learning environment utihzing prin-
ciples of learning;

b. how to sequence instruction to provide for
optimum learning;

c. how to select nstructional methodology,
equpment, and wds ‘to facilitate the learning
process; -~ )

d. how to determine resource requirements; and

e. how to vahdate the instructional system

“»
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5-2. Planning Instructions:

a. MANAGEMENI OF LLARNING. Learning 1s
defined as a change in the behavior of the learner
as a result of his experience. In accomplishing
Steps | and 2 of the 1SD process, both the desired
behavior (job nerformance requirements) and the
current capabihties of the target population were
identified. The difference between the two is the
learning deficiency that must be made up by -
struction. This instructional requirement was then
described as a set of objectives (Step 3). Now
that the instructional designer knows what be-
haviors must be shaped, he must plan the means
for doing this. The instructional planning should
use the “followtng concepts for effectively manag-
ing the learning process.

(1) Active student parucipation. The in-
structional designer and the instructor can only

arrange for learning to take place It is the student
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who does the learning. He leurns by doing, think-

ing and feeling—by answering questions. discuss=—_doing_Confirmation consists_of infornung the stu-

ing, computing, manipulating, putting ideds to-
gether, etc.—provided that the specific activity is
appropriate to what he is tryingto learn  Untl
the student has applied in an appropriate way what
he was faught, it is a risky presuihption to assume
that he has learned lecarnng 1 an mdividual
process in which students acquire knowledges.
skills, and attitudes through their own activities. ex-
periences, and motwation

(a) When the teaching ot hnowledge is
critical, learning can be enhanced by using ques-
tions throughout the lesson. Each question should
Sapport one or more learning objective and require
an answer that 1s within the scope of the teaching-
learning activity. I.earning can be further increased
by requiring each student to respond

(b) When a skill 1s being taught (for ex-
ample, use of water fog to cxtinguish a class A
fire), each student should accomplish cvery step
of the exercise; performance s essential In addi-
tion, techniques such as demonstration and films
can often be used to assist the students in forming
a mental picture or in remembering a process In
situations where complex tasks are taught. an in-
structor may ieed to lead students through cach
step of the-exercise before allowing them to pro-
ceed on their own,

(¢) Because definition and micasurement
of attitudes 1 more difficult, designing instruction
to shape attitudes i also more difficult However.
as with »kiils and knowledges, if desired attitudes
are to be developed and or undesirable attitudes
extinguished, 1t 15 equally necessary to plan suit-
able structional experiences One cffective ap-
proach to shaping attitudes is human modeling—
setting or otherwise providing a desired example
for the student to follow Guided discussion also
works effectively for affective lessons, as it requires
the student to support and defend their respective
positions on the issue of concern Yet another

ven approach is the appropriate application or
witpholding of rewards (Chapter 7 includes sug-
geqtions for designing instruction to shape atti-
tudes.)

(2) Confirmanon (knowledge of results). As
the student participates, through various types of
responding, it is helpful to him (that is, contributes

o
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to more efficient learning) to know how well he s

dent whether or nut his response 1s correct. Ths
kind of feedback may also provide a valuable
source of motivation. The research is not as clear
when it comes to the spegifics of how to use con-
firmation in instruction. The general conclusion
seems to be that in the beginning stages of instruc-
tion, when 1t 1s imp_ortant to build confidence 1n the
student, confirmation should be provided for each
response. As the instruction progresses<-confirma-
tion may be provided on an intermittent schedule.’
In comsidgfing if confirmation should be provided
immediately after the student has made his re-
sponse, the same rationale would apply. The type
of learning involved, the distribution of practice,
and the complexity and method of presenting the
subject matter will necessitate variations in the time
interval between student response and confirma-
tion. Knowledge of results may be provided in sev-
eral forms. For example it may arise naturally out
of a task environment where a student 1s required
to select the switch position that turns on u specific
light. When the light comes on, the student knows
he has made the right choice. During a later ex-
ercise when the student 1s wiring an electronic cir-
cuit, confirmation can be supplied by the instruc-
tor. He may mercly check the individual’s work at
appropriate intervals and let him know if he is
proceeding in the correct manner. When discover-
ing an crror, the instructor should point out the
mistake and provide sufficient individual tutoring
to allow the student to continue the exercise. In
another situation where students are using a re-
sponse device to answer questions during a dis-
cussion or demonstration, knowledge of results
may come froni the dosiee itself or it may be sup-
plied by the instructor.

(3) Planned pacing. The rate at which stu-
dents proceed through an instructional sequence is

referred to a< pacing. There are several ways to

pace students’ progress. .
(a) Traditionally, instruction has been
presented in a lochstep fashion; that is, all stu-

'Remforcement 1s often associated with confirmation. but
the two terms aie not synonymous Reinforcement has a
speafic effect on behavior. It makes that behavior more
fikelv to happen again when the same stimulus is present
Confirmation may be a means for providing reinforce-
ment, but it is.not the only means.
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dents in the class recenced the same instruction
at the-same time However. this method of con-
ducting instruction 15 inappropriate in muany teach-
ing-learning situations  Wiien all the students in
class are required to progress at_the same rate,
frequently some will become dis¢opraged, and their
performance will probably be gfimmal  The slow
student will become bewildered and the student
with the higher aptitude. dianterested  There are,
however, certain kinds of learning experiences
which the students must share  In situations where
there must be an eachange of e 1. discussion. or
debate. the instructional environmeni requires o
yaup. Likewisc, many tasks impose physical mi-
tations that are beyond the capabilities of one or
two people Therefore, to meet job pertormance
requirements, instruction on such tasks should be
accomplished in4 group <ctting

(b) All students cannot achieve the re-
quired level of performance of a task i equal ime
Because of varying ability. background and moti-

. vation, some will learn faster than others Ideally.
then. the mnstructional designer would plan for each
student to go through the instruction at a pace best
suited to the student  Although self-paced instruc-
tion is desirable, application of this pacing method
to complete courses is rot always practical  First.
the teaching-learning situation may require a group.
Second, in a completely self-paced course. stu-
"dents will complete the program m various lengths
of ime - This can create <tudent graduate assign-
ment problems n the cuse of pipeline students
This constraint can be overcome by realigning as-
signment policy to synchronize wath production
rate. Other hmiting factors m the use of sclf-
paced instruction may be the availahility of equip-
ment, manpowe, facilitics. time, and funds. Lack
of a feeling of group identificition may also be a
problem in some cases Where it*is possible to
use scif-puced instruction, usually there s a re-
sultant saving in training time  However, when
only the beginning of a couree 1s self-paced, faster
students must often wait for the slower vnes before
en}ering the lockstep portion. and that does not

,prgﬁzidc a cost-effective system,

(eXSince the lockstep approach hampers
the slow-as wtll as the fast students, and the self-

paced approach may be limited by certain con-
straining factors, a commonly adopted approach

'
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15 to use d vompromise between the two methods.
Fortunately, many instructional systems can use
planned pacing which combmes the lockstep ap-
proach where necessary and selt-paced instruction
wherever  possible, but the cautions mentioned
above must be kept 1n mind

(d) Several variants of planned pacing can
be used to accommodate the varyirfg needs of
students. ’

_{ Proficicney Advancement. This is an
Jdeceleration technique which €an be used to ad-
vance students who have prior knowledge, prac-
tical experience. or who are exceptionally rapid
learners. Students -demonstrate their proficiency
by accomplishing the criterion test for a particular
instructional sequence. The students are advanced
accordingly through each sequence l([] which pro-
ficiency has been satisfactorily acconmplished One
variation of this techmique 1s where the student is
allowed to complete one or more mstructional se-
quences of a course on his off-duty or remedial
study time by studying the regular course matenials.
Again, the student is moved ahead through each
sequence 1n which he demonstrated satisfactory
achievement Proficiency advancement is an espe-
cially plausible function for use in upgrade train-
Ing programs.

_2 Multiple Tracks:

a The techmque of using \multlple
tracks allows students with varying capabilities,
prior knowledges, and learning characteristics to be
placed in an instructional track suited to their
necds and appropriate to thewr abulities. Practical
constdérations generally necessitate limiting the
number of tracks to two. three, or four Usually,
student placemegt n these tracks is determined
through the use pf a preté<t as discussed in chap-
ter 4. .

b Multiple tracks could also be used
where it 18 known that foilowing graduation the
students will have different assignments. For ex-
ample, weapons mechanics (AFSC 46230) who
dafe to be assigned to Air Defense Command, Stra-
tegic Air Command, and Tuctical Air Command
following completion of the basic course have dif-
ferent training needs. oAfter recewving instruction
based on common needs, cach group is placed on
o« different track to receive the mstruction that is
command-peculiar
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3 Modular Scheduling:

a In modular sgheduling, the nstruc-

tional system s divided into units of instruction
called modules. Euach module covers one or more
objectives. Students arc pretested and counseled
to determine their particular instruetional needs
Then, an indvidual program 1s designed for each
student. Pretest results and information obtuned
through counseling are unalyzed to determine the
specific modules needed by each student. Struc-
turing a gourse in this manner will eliminate non-
essential instruction und can reduce average wourse
length.
: b In equipment-oriented courses 1n
which the sequence of units studied 1s not critical.
modular scheduling can assure fullest utilization of
the training equipment’ Put another way, modular
scheduling may make 1t possible to manage with
less training equipment# .

4 Self-Paced Instruction. Programmed
texts and other programmed instructional materials
can be advantageously used fo enable cach student
to progress through the instruction at his own pace.
They can be designed to use or not.to usc the
assistance of an instructor. Materials that do not
require_any nstructor assistance can be used for
out-of-class study. Normally, there still is a need
to set some limits on how much time the student
may take for the ipstruction. If this 1s not done,
and students are given complete freedom to set
their owh pace. the less-motivated may take an
inordinately long time to complete the instruction.

J Learner-Controlled Instruction.
Where the students are highly motivated and onc
of the desired outcomes of instruction is that they
develop self-reliance and mitiative, learner-con-
trolled instruction has been used successfully In
learner-controlled instruction, the student 1s given
the set of behaviorally stated objectives 'and a
test item for- cach so that hes can determine when
he has attained the objectives. He is also informed
as to what learning resources are available and
where they are. He is free to use any part, all. or
none of the resource materials ag'he deems heces-
sary. When he feels ready, he goes to the instruc-
tor to take the unit test.

b. INSTRUCTIONAT  INCREMENTS—SEQUENCE

AND SIZE® -

(1) Opumum instructional sequence.

. 12
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(a) Since the objectives provide the frame-
swork for the structure of the system, the sequenc-
ing of objectives becomes 4 very important activity
in system development. The sequence of instruc-
tion can greatly affect the motivation of o student.
Sequencing can emphasize relationships to make
instruction more meaningul  Obviously, the more
meaningful the content, the casier it is to learn.
Proper sequencing alsu avuids unnecessary dupli-
cation n course content. Careful sequencing also
prevents gaps n nstruction and makes certain
that the development of u skill is orderly and that
prerequisite knowledges and skills have been ag-
quired prior to the introduction of advanced sub-
Ject matter content or the performance of more
complex tasks.

(b) Course content can be sequenced in
any one or a combination of several ways.

+1 Job Performance Order. One method
of arranging instructional content is in the sequence
in which tasks and task elements are performed.
This places instruction, insofar as possible, within
dhe context of the work environment. As the stu-
dent learns new tasks. the tasks are related to
the duty, while the task elements (knowledge and
skill components) are related to the task being
learned (15). Learning tasks agd task clements
arranged in the same sequence in which they are
performed in the work environmgnt lends a great
deal of realism to instruction. It also provides for
better transfer of learning from the instructional
to the duty environment. This method of sequenc-
ing would be especially applicable to teaching pro-

knowledge and skill elements of one task can
quickly be transferred to another related task.

_2 Psychological Order. This method
uf arranging instructional content 15 based on ease
of learning. This means that, when possible, the
learner moves from the simple to the complex,
frem the known to the unknown, or from the
concrete to the abstract. At the start of any instruc-
tional sequence, motivation can be enhanced if
the student can relate prior knowledge to that being
taught. Likewise, instruction on complex motor
skills, generally. is more effective when begun with
transferable simple motor activitics. For example.

“a-student should be taught to use certain tools
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on simple tasks betore attenipting to repair & com-
" plicated piece of equipment.

3 Logical Order. Often nstructional
content falls mto « logical pattern because of the
combined elements of job performance and psycho-
logical order. For greater learning effectiveness,
instructional activities should normally proceed
fron_l)he simple to the complex Unfortunately,
many learning activities do not lend themselves
to such an arrangement. Instead of gradually in-
creasing in difficulty as shown on line 1 of figure
5-1, job ordered tasks often create a difficulty pat-
tern similar to that shown one hine 2. When de-
veloping instruction for such an exercise, the sys-
tem designer may want to keep the job tasks in
their proper sequence, but still allow the students
to proceed from the simple to the complex. This
can be done by an arrangement of instructor-stu-
dent activity where the instructor first accomplishes
the more difficult parts as the student observes.
If it is necessary for students to complete the entire
procedure, several operations may have to be de-
signed with a planned decrease in instructor par-
ticipation for each operation as illustrated in
figure 5-1.

=

This incorporates the whole-part-whole concept.
For example, when teaching the assembly of a
carburetor, it probably would be best to begin by
demonstrating the entire assembly procedure: then
to break’it into a step-by-step demonst@ition inter-
spersed with step-by-step participation; and finally
to recombine all the elements in a complete run-
through of the assembly procedure. However,
variations of the whole-part-whole com,ept may
have to be apphed in certain situations. As men-
tioned earlier, if a task 1s too long to be learned
effectively as a unit, 1t may be desirable to divide,
the task into several operatnons—-a]ways-rcmem-
bering to emphasize the relationships to the whole
task. Finally, the entire task can be practiced in
its entirety.

" (c) In actual practice, all types of se-
quencing have a place in course development. The
type of sequencing used should depend upon the

nature of the task or knowledge being taught and*

the availability of resources. The following gen-
eral rules should be considered during the proaess
of sequencing: - ‘

5-5

1 Place easily learned objectives early
in the sequence.

2 Introduce concepts at the first point
where the understanding of the concepts is a pre-
requisite for successful performance.

3 Introduce instruction on prerequisite
skills prior to the time where they must be com-
bined with other skills and applied.

4 Place procedural skills and knowl-
_edges (within the limitations of equipment and
facilities) in the same sequence as required in the
work environment.

S Introduce a knowledge or skill n the
tash i which 1t 1s most hkely or most frequently
to be used.

l 6 Provide for practice of skills and con-
cepls in areas where transfer of identical or re-
lated skills is not likely to occur. .

7 Place complex and cumulative skills
late in the sequence. , ,

(d) The documented objectives should
now be arranged in an order consistent with the
sequencing rules just discussed.

_z First, arrange related objectives. in
homogeneous groups. For example, the grouping
may be by subject, task, &r equipment subsystem ,
such as manaéement of human resources, security,

radaern supervxslon‘ landing gear, and
N
inertial guidance

2 Next, the instructional units should
be placed into a sequence which will provide for
continuity of instruction, ease of learning, and dis-
tribution of practice. However, time limitations
and availability of resources must be considered
If there are skills and knowledges that are com-
mon to a number of tasks, generally these should
be pulled out and taught before the first task in
which the common element is required. (See AFP
50-58 for guidance on how to identify and handle
common-element instructional objectives.) a

P

_3 Last, the objectives should be se-
quenced within each unit of instruction, sti}l tak-
ing into consideration ease of learning and con-
tinuty of instruction. Agam, time and availability
of resources may be limiting factors. The sequen-
tial arrangement of objectives within each unit of

Y
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Figure 5-1.

nstruction will provide the input to later develop-
ment of a plan of mnstruction or syllabus.

(2) Optimum-size structional crements.
Another mmportant concern n ISD 1s the proper
size of each increment of instruction. The term
optimum s used to indicate that amount of n-
struction which is necessary to produce desire
results. The natural tendency 1s to “play 1t ‘safe”

e

4:

How to Teach Difficulr Operations

=

and provide more instruction than s necessary.
This makes traimng more costly than it need be.
and may cause boredom and frustration, espe-
cially among the more able students. The best
approach is to des‘ign minimal instruction initially,
and rely on the validation of the instructional ele-
ments (a process discussed later in this chapter)
to reveal where additional instruction 1s needed.
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This process plus additional teedback from evalua-
tion of instruction, should determine the optimum
amount of instruction. If more instruction than is
necessary is' provided initially, there will be no
good indication that this is so.

C. SELECTING INSTRUCTIONAL METHODS. Al-
though it is necessary o "TiSéass Setection of -
structional methods and selection of mnstructional
media separately (as will be done in the next few
paragraphs), for all applications methods and
media cannot be considered separately. The only
meaningful question 1s. which methods/ media
combinations are the most effective for given in-
structional purposes?

(1) Types of learning. After the instruc-
tional objectives have been specified, the essential
knowledges, skills, and attitudes to be learned in
order to achieve each objective must be identified.
When these have been identified, it is necessary
to select the instructional methods and media to
be used in teaching them. One technique for dging
this 1s to relate the behaviors involved to one or
more of the types of learning. (An instructional
objective can involve more than one type of leam-
ing.) The types of learming, with examples of each,
are listed in table 5-1. The first six types of leamn-
ing listed in this table have to do with knowledges,
and have been arranged in a hierarchy beginning
with the least complex (association). The next
higher type of learning is a chain. Chains are
simply two or more associations linked together.
Each of the higher types of learning includes all
of the lower types.

-

(2) Instructional methods. Various instruc-
tional methods are listed and defined in table 5-2
(17). In identifying the instructional meihod(s)
to use to teach a particular “skill, knowledge, or
attitude, the type of learning (table 5-1) must
be considered. Probably, this will still leave several
possible alternatives. Considering student differ-
ences and availability of time and resources will
getermine which alternative is most appr\opriate.

(a) Student Individual Differences. If the
planned instruction 1s to accommodate individual
differences, generally it will permit self-pacing. It
may also provide for differences in background
and experience, and even for differences in learning
styles. Such planning rules ouf some of the in-
'structiOna} method options.

Aruitoxt provided by Eic:
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(b) Individualized Instruction. Indwd-
ualized instruction recognizes that different stu-
dents have different abilities and needs, and 1s de-
signed to proyide the flexibility to allow for at
least some of these differences. Entering students
do not all have the same prior experience, the same

- prior knowledge, of the subject, the same learning

rate, or even the same “best” way to learn. There
are varying degrees of individualization depending
on how many of these variables the instructional
designer tries to provide for. For example, self-
pacing provides individualization for varying lei

ing rates. Individualized instriction can assumge
one of several different forms depending on
whether the course or the learner determines what
objectives are to be attained, and what learning
activities will be provided to aid the learner in
attaining the objectives. These¢ different forms of
individualized instruction are represented in
figure 5-2. '

.

[4

(c) Time and Resources. Availability of
qualified instructors, suitable facilities, equipment,
and materials in reference to time allotted for
instruction, student load, and class size reflect cost
of instruction. These factors will directly affect
instructional method selection Although the basic
criteria for selecting a method should be instruc-
tional effectiveness. the decision to select among
equally effective methods must be made on the

basis of cost. ) 4

d. INSTRUCTIONAL MEDIA. Instructional media
refers to the means used to present information to
the student. Examples would range from a class-
room instructor to a book, a flight simulator, a
computer terminal, prenarrated slides, end items
of equipment, or television. Properly selected in-
structional media supply the information neces-
sary for learning in a form which can be used by
the student. Instructional media provide some of
the physical circumstances for proper initial learn-
ing and for subsequent practice of the knowledge,
skill, or attitude to be gained. The necessary in-
formation for helping students learn can be given
through a wide variety of instructional media and
combinations of instructional media. The pro-
cedure or strategy for achieving a training ob-
jective combines th're; elemehts in\varying ways.
presentation of information, application or prac-
tice, and an evaluation which provides feedback

9 “ "




! Forming
' Associations

. S -

|
|

Forming
Chains

—

Examples: Naming objects you see; stopping at a red traffic light.
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Table 5-1. Types of Learning

PERFORMANCES RELATED TO DIFFERENT TYPES OF LEARNING

= B e — e =TT =1

Involves associating, naming, or responding to a specific input (stimulus). The person
associates the response with a specific input only. The response may be vocal, sub-
vocal (say-it-to-yourself), written, or motor. T

Involves recalling sequences of actions or procedures which must be recalléd in a
specific order. In a chain the response to one input becomes the input to the next
response. May involve chains of verbal responses or chains of motor responses.
Examples: Verbal chain: reciting a memorized poem; stating a rule.

Motor chain: tying a shoelace; starting an aircraft engine.

Making
Discriminations

.
|
{
t

Making
Classifications

Involves making different responses to the various members of a particular class; being
able to distinguish among input information sources and/or types and then to respond

appropriately to each. N -

Example. Recognizing the differences among similar guages on an instrument panel
and reacting appropriately with a vocal, subvocal, written, or motor response.

Involves responding in a single way to all members of a particular class of observable
or abstract events. This involves recognizing the essential similarity among a class of
objects, people, events or abstractions, and recpgnizing the differences which separate
those objects, people, events, or abstractions which are not members of the class.
Example: Classifying aircraft as being tactical, fighter, transport, etc.

Using Rules

Involves applying rules to a given situation or condition by responding to a class of
inputs with a class of actions. A rule states the particular relationship between two or
more simpler concepts. It is helpful to think of rules as “if-then” statements.

Example: If d metal rod is heated, then it will expand.

r
|

’ Problem
Solving ’

Peeforming
Skilled
Motor Acts .

< Exhibiting
Desirable
Attitudes and
Opinions

e PR S

Involves comparing previously learned rules to create a higher order rule.
Example- Troubleshooting a malfunction in an aireraft radar system. (Many rules are
involved in tracking down the specific malfunction.)

—_——— — — A ————————— e

Involves manipulative tasks which require the smooth, integrated use of eyes and
hands. Often this skill entails variations in the actions, where one action will be de-
pendent on the results of other actions. a

Examples: Making a sensitive adjustment that requires precise timing; shooting a ntie
accurately; driving a golf ball.

'

e . - 2 [

Involves enhancing an#fidividual’s preference for a particular point of view, idea, or
course of action.

Examples A willingness to obey traffic rules in the absence of authority; exercising
safety practices on the job; desiring to master the skills being taught.

’ A

- §

e

, to the student. Many instructional media can be  situation prevails, it does not make any instruc-
”* used effectively in each of these elements of the in- tional difference which mstructional medium 1s

structional process

with equal effectiveness. As  used. The choice between media of equal mstruc-

long as the courseware (such as motion picture  tional effectiveness should be based on other con-

films, video -programs, programmed instruction  siderations such as cost, maintainability, etc.

exercise provide all

booklets. or prenarrated slides) and the training (1) Representgtive instructional media. .

the information the student  The large number of potentially available nstruc-

needs at a rate that he can receive—as long as this tional media may be separated into five groups, as
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Table 5-2. Defimtion and Classification of Instructional Methods

METHOD l DEFINITION

e B

. Lecture A formal or semiforlmql oral presentation of information by a single indi-
vidual; facts, concepts, problems, relationships, rules or principles presented
orally either directly (as by classroom instructor) or indirectly (as by tape re-
corder, film, or TV). -

- b eee = - ol - - - —_——— . - - - - . .

Al
i Demonstration . Presentation or portrayal of a sequence of events to show a procedure, tech-
| nique, or operation; frequently combines an oral explanation with the opera-
tion or handling of systems equipment or material. May be presented directly
| (as by a classroom instructor) or indirectly (as by film, or TV, or by tape re-
. corder if oral only).

U S

Exhibit . A visual or print display used to present information, for example, actual

}. equipment, models, mockups, graphic materials, displays, chalkboard, pro-
jected images, o sand table. .

R e ———— e - ——

Y

Presentation Methods

| Indirect "' Verbal interaction among two or more individuals which is heard by the stu-
Discourse dent, may be a dramatization, such as role playing, or a dialogue between.
panel members.

! - T I

’} Assigned Printed verbal materials such as books, periodicals, manuals, or handouts.
¢ | Reading |
' I o e _ . o
| SO S e
i Questioning,, A presenter*-controlled interactive process used to emphasize a point, stimu-

late thinking, keep students alert, check understanding, or review material,
Questioning may be direct, as by a classroom instructor, or may be designed
into a film or telavision presentation.

Programmed | A presenter*-controller interactive process used to systematically demand a
Questioning sequence of appropriate student responses, may be used direcly (as by an
instructor in a classroom) or indirectly (as by programmed booklets or teach-
ing machined, including computers)..

1
|
!
i
+
!

{ Student . The provision by which students are given the opportunity to search for infor-
| Query mation, as by-questioning a classroom instructor, tutor, coach, or an appro-
priately programmed computer. .

% A peer-controlled group interactive process in which task- or objective-related
' l information and experience are evoked from the students. Questions may be

used to evoke student contributions, but the seminar is distinguished from
questioning. - .

Seminar

Student Verbal Interaction Methods

Discussion An instructor-controlled interactive process of sharing information and expe-
riences related to achieving a training objective.

b -~ - = - -

t
i

Practical Student interactions with things, data, or persons, as is necessary to attain
&.:o:_ Exercises . training obijectives, includes all forms of simulation (for example, games and
o §.° interaction with hardware simulators) and interaction with actual equvpmem
3=2 or job materials (for example, forms). .
2Es
X" 3

s O PO

* Presenter = instructor and/or courseware.
NOTE: Other instructional methods not listed are combinations of those given.

i
i

]
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OBJECTIVES

— )

%:r:._—:__.—y = e -\
L8 COURSE

S \ DETERMINED

S |

< —

o]

=

‘£
5 LEARNER
L3 SELECTED

COURSE DETERMINED

Individually diagnosed and
prescribed instruction

Self-directed instruction

<

— — .
LEARNER SELECTED
. e 1

Personalized instruction

Independent study

Adapted from Baird, Belt, Holder ond Webb, A Behaviaral Approach
for Teoching Dubuque, IA William C Brown Co , 1972

Figure 5-2. Four Forms of Individualzed Instruction

’

Table 5-3. Representative Instructional Media

v INSTRUCTIONAL
MEDIUM GROUP

REPRESENTATIVE EXAMPLES

Classroom instructor with instructional aids
¢ Classroom instructor

¢ Instryctional aids

s

Multimodal media

Print

Peer (or peer group)

-

Training devices and simulators

-

B e e ke

o — ——— e ——— . —

Lecturer
Demonstrator
Tutor/Coach
Overhead projector
Film strip (silent)
Film slides

Chalkboard N

Prenarrated slides

Prenarrated filmstrips

Slide/workbook/tape recorder combinations
8mm movies (sound) >
Cassette television

Books

Computers (words and numbers only)
Programmed instruction booklets
Microfiche

~

Role playing
Discussion groups
Tutoring/ coaching

2 Actual equipment trainers
Gaming
Interactive computer (simulation)
Flight training simulators
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shown in table 5-3. This table 15 not intended to
provide an exhaustive Lst, but rather ;5 designed
to show a varicty of examples so that the factors
promoting media effectiveness may be identified
Descriptions of nstructional media as well as ad-
vantages and disadvantages of each are contaned
in AFM 50-62 and in AFP 50-58, volume 1V.
Handbook for Designers of Instructional Systems,
Planning, Developing, and Validating Instruction.

(2) Guidelines for selecting media.

(a) This portion of the manual provides
some guidelines for selecting media. When select-
ing media, the system designer must consider sev-
eral factors :

I the design ofthe specific environment
for learning, within the context of the overall tran-
ing system constrants (see chapter 3) and the
instructional objectives (see chapter 4,

2 the learning strategy that has been
planned, based on the types of learning involved.
The role of instructional media will be to enhance
the information presentation, the practice, and the
feedback elements of the lesson.

3 the extent to which individualization
of the instruction would be cost-effective.
¢

" 4 which resources are available for de-
veloping and producing which kinds of course-

ware and whether the equipment necessary to pre-

sent the courseware can be acquired and main-
tained.

5 cost-effectiveness.

(b) The design of student exercises, per-
formances, or practice items is based on the de-
termination of what must be done by the student
to provide satisfactory transfer from the learning
situation to the job. This-activity may range from
a student’s verbal response in a classroom or filling
in the blank in a programmed instruction booklet
to operating a Minuteman Missile Procedures
Trainer or the C-5 Flight Simulator. Many tasks
should be learned under conditions analogous to
the job, with equipment identical to that found on
the job However, the practical considerations of
cost, safety, and resources often prevent the use of
actual equipment in a job-like environment.
Further, a well-designed instructional program may
employ techniques which make the instructional

-
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environment physically disssimilar to the job en-
vironment in order to make the instruction more
effective. Such techniques include.

_1 using more feedback during training
(student is given more knowledge of the results
of his activities) than is normally provided on

the job.

_2 providing many more crises, conflicts,
equipment breakdowns, or emergencies at closer
time intervals than 1s normal to the job environ-
ment.

_3 reducing the normal overall opera-
tional time of events to increase the amount of
practice on critical aspects of selected task per-
formances.

,4. providing small amounts of practice
on selected aspects of similar tasks rather than
practicing each of these tasks separately, thus in-
creasing the effective use of limited practice time.

S providing aids, prompts, or guidance
during learning. Sources of prompting informa-
tion include aids incorporated into the training
task or job task. job aids (including checklists,
picture guides, or other specially designed aid for
training), a classtoom or field instructor, a class-
mate (peer), mediated program (such as an auto-
mated apprenticeship training approach (18)),

handouts, and other resources. Actual equipment

may not be designed for optimum training opera-
tions. The problem of stripped threads in the “re-
move-and-replace”” training exercises which use
actual equipment represents one very apparent
aspect of this design problem in training. It is
probable that any actual equipment designed and
intended for intermuttent operation (such as a
landing gear retracting system) would not stay
operational when subjected to heavy and almost
continuous use during the conduct of an efficient

-resident training program. .

(¢) An initial step in media selection’is to
determine which level of resemblance to the job
should be sclected for the uctive learning environ-
ment. A cross-out matrix (figure 5-3), which lists
some potential active learming environments, may
be helpful in making this determination (17). An
active learning environment will provide the stu-
dent a working place with some predetermined
level of resemblance to the job environment. Tasks
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ACTIVE LEARNING ENVIRONMENT

ACTUAL EQUIPMENT

FULL SIMULATION
Actual environment and
actual response capability

ELIMINATE
BECAUSE OF |
OTHER
CONSTRAINTS

CAN USE WILL PROVIDE

TO ACHIEVE TRANSFER TO

TRAINING { JOB
OBJECTIVE

Physical realism and
actual response capability

PARTIAL SIMULATION
Actual environment
{physical realism) and
| synthetic/substitute response
' Simplified/ modified cues and
actual response

Simplified/ modified cues and
synthetic/substitute response

MOCK-UP, MODEL,
PART TASK TRAINER,
AND VERBAL

COMPUTER TERMINAL

CARREL

CLASSROOM

S

.E\
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Figure 5-3. Cross-Out Matrix for Selecting Active Learning Environment (17)

with concrete information inputs reguiring con-
crefe actions would require . learning environment
more nearly like the task (for example, land an
aircraft, remove and install an engine, develop
efficient reading habits and techniques) Tasks
with abstract information inputs requiring the pro-
duction of abstractions are less likely to require
that the training task environment look like the
actual task environment (for example, compute
budget estimates, 1dentify resistors by color cod-
ing; develop layout for fabricating replacement
part) The various possible alternatives, including
those listed in the matrix, should be systematically
considered for use. However, it is necessary to
determine whether the training objective can be

')

U

achieved n the given environment, whether the
training objective as achieved in the given environ-
ment will transfer tv job performance, and whether

. any other constraints would elimmate « given level

of resemblance to the job from consideration. To
use¢ the matrix, analyze the feasibility of using
each environment. Cross out any level which will
not provide cffective traimmung or provide transfer
to the job. -Also reject those active learning en-
vironments which arc impractical for any other
reason, including budget constraints, need to In-
terface with an existing program, excessive lead
time, or command policy (assuming, of course,
that the possibility or desirability of relief from
such constraints has been explored). From the




E

M

AFM 50-2

levels of resemblance tu the jub which remdins,
ensure that all properties needed for the learning
activity remain. Determine also if presentdfion of
information will be provided at the uctive learning
environment or whether another place will be used
Then give priorfity to the most cconomucal environ-
ment which permuts uchicving the training ob-
jective.

(d) There 1s an implication in the pre-

ceding paragraph that the ideal 1s always to have _

the instructional situation as similar as possible
to the job sitvation. Generally, this is true, but
there are exceptions. Sometimes in the early stages
of instruction, resemblance to the job is not de-
sirable. As an example, consider the student learn-
ing to recognize different forms of bacteria. He
could be started off with a microscope and actual
stained slides—the job environment. But that
would make the mstruction unnccessarily difficult
because the medium contains much that is distract-
ing. An alternative is to start the student’s in-
struction with a handviewer and slides showing an
artist’s representation of the bacteria with idealized
forms and color and no stain debris. As the student
advances in his traming, the slides gradually transi-
Jion to reahistic job conditions. and in the final stage
of his mstruction he uses the microscope and actual
stained slides.

(e) To assist the system designer in mak-
ing preliminary decisions. the types of learning
(table 5-1) are shown n relationship to repre-
sentative instructional media in table 5-4 (17).
The designer should be able to relate any instruc-
tional objective to one or more of the types of
learning, modifying them to include the particular
learning processes involved. The strategy, placing
appropriate emphases on selected elements of the
instructional process, can be achieved using nu-
merous media combinations. The matrix can be
used to climinate inappropriate options, so that
realistic trade-offs may be made in the selection of
instructional media for the training systems.

(f) Student differences must be considered
in the development of an instructional system.
Differences among students include rate of learn-
ing and achievement; patterns of behavior, inter-
ests, motvivation, goals, previous knowledge or ex-
perience, and readiness; and the capacity to learn
and apply learning techniques. Individualized in-

Q
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struction may be used tv uccommodate individual
student differenccs, reduce redundancy in instruc-
tion, provide more efficient management, and pro-
vide learnercentered (léarning focused on the
individual  student) performances rather than
standardized presentation procedures. Self-pacing,
where the student learns at his own rate, provides
an effective means of individualizing. While it is
generally assumed that different student aptitudes
and preferences would require differefit instruc-
tional treatments, the tecljniques for detecting and
using these, differences are not adequately de-
veloped. Since most of the measures indicating
general ability differences predict differential rates
of learning, self-pacing procedures now provide
the most immediate and largest benefits. The im-
pact of individualized instruction is most visible in
the equipment supporting instruction, particularly
in the selection of instructional media.

(g) Additional factors must be included
in the instructional media selection process. These
factors include the case of student operation of
media devices, the level of student control of pres-
entation rate, and ease of repetition for the stu-
dents” benefit. Equipment for instruction must be
easy to set up and operate. Complex operations
in preparation for learning will distract from the
learning itself, and increase administrative require-
ments. Various levels of student control of presen-

tion—rates—are—possible—with—individualized—in~——

struction. It is recommended that in self-paced.
mediated instruction. the learner be able to stop
the program at any point; therefore, a program
stop feature should be a feature of the selected in-
structional media. Spoken words and moving pic-
tures are transient; if they must be repeated for
effective individualized instruction, then this capa-
bility must be acquired in the selected instructional
media. Features for easy proeram review and
timely question/answer (interaction) segments
should be provided. .

(h) Following decisions about which ac-
tivities will be performéd by the student and which
mformation will be provided to the student via
some media, two important questions remain which
impact upon media selection. First, how will the
courseware? which will be presented to the student

*This manual makes a distinction between “courseware.”
“software,” and “hardware.” These terms are defined
in attachment 1.

51
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be generated? Second, how will the selected media
devices be obtained and maintained? Since in-
structional media combinations often can be
equally effective in presenting the selected infor-
mation, these two questions may become decisive
factors. The first of these noninstructional con-
siderations includes courseware development,
courseware production, and courseware revision.
Before selecting an instructional medium, 1t 1s nec-
essary to determine: who (what organization) will
provide the technical expertise to develop, pro-
duce, and revise the courseware; and what con-
tinuing overhead, new facilities, or personnel would
be required for the courseware development, pro-
duction, and revision. It does not make sense to
select a presentation medium for which adequate
courseware cannot be developed and provided to
the student. Updating of the courseware should
be planned for. Experence mdicates that a 20
percent revision rate is an average rate suitable for
planning when specific related experience data ig
not available.

(i) The other important question concerns
getting and maintaining the selected media de-
vices. A critical factor in the selection of instruc-
“tional media hardware is avalability. What is
needed must be matched with what exists and what
can be procured. After courseware modes (ob-
serving, listening, reading. doing) are determined,
available media hardware should be compared and
selected according to criteria which include usa-
bility, reliability. and maintainability. In general,
it is recommended that a courseware presentation
format available from only a single manufacturcr
not be selected. Courseware 1s more likely to re-
main useful +f it can be presented on u variety of
available equipment.

(j) Usability refers to the suitability and
_ease of use by the people who are to use the
equipment in the place where they are to use it.
It should also ‘be determined if the place where
the equipment is to be used can tolerate the po-
tential heat or noise that the media equipment
could generatz.\ﬂe‘iiability refers to the ability of
ah item of equipment to do what it is supposed
to do when it is supposed to do it. Quantitative
terms indicating reliability are failure rate (where
failure 1s defined as the inability of the equipment

Q
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to do the job), mean time between failures and
success ratio

(k) Mantamability refers to the level of
difficulty of work by a qualified mamntenance per-
son required to keep an itemy ot equipment doing
what 1t 1s supposed to do for a selected time period.
Quantitative data 1s usually based on downtime
(the time the equipment 1s not available for use).
Mean downtime, maximum downtime. maintenance
cost/operating hour, manhours/overhaul are com-
mon expressions indicating levels of maintamabil-
ity. The important factor 1s whether the cquipment
can be kept operating properly with the avail-
able resources, Consideration should also be given
factors such as flexibility in adapting to and in-
corporating new technology m media hardware.
Balanced with this should be standardization of
media equipment without limiting future capa—
bilities.

(1) In making decisions on media selec-
tion, the overall consideration must be. what will
permit accomplishing the mission with *maximum
cost-effectiveness? Each of the media selection
considerations discussed have a bearing on this
decision. There are other cost-significant factors
that must be considered, too, such as: the number
<f students who will receive instruction, the phys-
ical concentration of the students ( that 15+ as many
locations across the country, or all at one site),
the cost of the hardware, the cost of producing
the courseware, the cost of operating and main-
taining the hardware, and thc cost bf keepmg the
courseware current. For some expenswe media,
such as television and computer assisted or man-
aged instruction, an alternative to purchasing a
complete installation is adding on to an existing
system.. For example, if "a television production
and distribution system is installed and available,
adding television sets to the distribution system
may be cost-effective, whercas buying and installing
a complete television production and distribution
system may not be. ‘

5-3. Determining Resource Requirements “and
Costs. Another activity to be accomplished, during
this step issthe identification of total resource re-
quirements. As was stated in chapter 3, it is not
possible to identify th& tdtal resources needed
until some of the activities associated with de-
veloping the instructional system 'have been ac-

!
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TYPES OF RESOURCES AND COST FACTORS |

3

SE TSI e n e T

RESOURCES

. o EQUIPMENT
Instructional
Support

o FACILITIES
Classrooms
Laboratories
Special-Purpose

o MANPOWER
Instructors
Instructional Administration and
! Supervisors
} Base Administration and Support
1 .

|
|

COST FACTORS
o DEVELOPMENT
o INVESTMENT

Equipment
Facilities

o OPERATION AND MAINTENANCE
Equipment \ .
Facilities

Pay and Allowances

X

Figure 5-4. Typical Resource and Cost Factors

complished. Leadtime requirements, however, may
make it necessary to identify some resource re-
quiremdnts prior to finalizing these activities. The
specific agtivities which need to be accomplished
resource requirements are established

identificatioy of instructional media to be used,
and the detbrmination of instructional sequdnge.
The results of ,these activities should provide the
information needed to 8etermine total resources.

a. TYPES OF RESOURCES AND Costs. Several

types of resources are required to condudt instruc-

| tional programs. If instruction isto reach it§maxi-

| mum cffectiveness, resources of the right type and

quantity must be available on the course start date.

Figure 5-4 identifies the types of resources and

cost factors that must be considered in developing

the instructional system. The followigg paragraph§
provide a brief déscription of these resources.

|

(1) Equipment. Two types of equipment are
needed to support the instructional system. Instruc-
tional equipment is any item or combination of
items used for instruction, whether or not it was

| specifically designed for that purpose. The func-
| tion of instructional cquipment is to help bring
| about a desired change in the students’ performance
capability. Support equipment includes any item
or combination of items needed to sustain the in-
structional system. Items classified as support
equipment arc not used as vehicles of insttuction.

~—
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derivation of learning objectives, the '

Some examples of support equpment are. chairs,
desks, typewriters, fiing cabinets, and mobile
power units, :

(2) Facilities. An instructional facility 1s the
physical complex in which mnstruction is conducted
or which provides for the direct” support of in-
struction. Instructional facilities may consist of
classrooms,” laboratories, learning centers, or spe-
cial-purpose areas. These latter facilities are used
for the performance of tasks under as near to
actual conditions as can be simulated within a
controlled instructional situation. Examples .of
special-purpose areas are: aircraft parking and
runup ramps used by aircraft maintenance courses,
pole.climbing areas used by fixed wire communica-
tions courses, or site development areas used by
cvil engineering courses.

(3) Manpower. Manpower is the personnel
required to accomplish directed missions and work-
loads. The timely forecasting of future manpower
requirements is imperative, especially when new
courses are -being developed or existing courses
are significantly revised. Manpower requirements
for the instructional system include: instructors,
administrative personnel, curriculum specialists,
writers, and instructor supervisors.

(4) Costs. Costs are associateQ with each{of
the above resources. However, costs ate considere
separately since they represent ﬁnan%m’l require-

L
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menty. In determining requirements for equipment,
facilities, and manpower, consideration must be
given to the cost of developing the resources, the
investment they represent, and the cost of their
operation and mamtenance. The timely identifica-
tion and budgeting of these cost factors are just
as essential to the development of the instructional
systﬁm as the planning for any Oof the other
rescarces.

b. SELECTION CRITERIA:

H Estab;uhmg resource requirements. The
identification of resources needed to support in-
struction is influenced by a number of factors.
Chief among these are the

(a) qualitative and quantitative require-
ments reflected in the instructional standard.

(b) instructional 0bject1vc§.
(¢) number of personnel to be qualified.

(d) time deadhnes by which qualified
personnel are required

(e) the manner n which the resources
are to be used. .

®) Other ’Lonuderanun.s. The above factors
form the basic ¢uteria for the selection of re-
sources Additional considerations are listed in the
followir;g paragraphs.

(a) Equipment. Some additional factors
which need to be considered when determining
equipment requirements are: .

v

_I Large classes may create a need for
duplicate equipment in the same classroom. This
duplication would permit several students or
groups of students to practice performance tasks
simultaneously. :

2 A high student entry rate may also
necessitate duplication of equipment.

3 Facility limitations sugh us power,
floor area or loading, and wr conditipning often
affect equipment consnderatio?s.

_4_Tﬁe equipment *should provide for

optimum transfer of learning, and allow for ease
of operation and maintenagce (19),

J The capabilities of instructor and
maintenance persunnel may also have an impact

\on equipment selection.

(b) Faulities. Additional factors influ-
encing decisions concerning the number and type
of facilities needed to support instruction are. the
nature of the instructional activity, and the quantity
and type of equipment to be used These factors
often make it necessary to give special considera-
tion to:

-
I the size and configuration of class-
rooms, laboratories, and_special-purpose areas.

2 air conditioning requirements.

3 power requirements (both electrical
and pneumatic)

.

4 ceiling heights and door sizes to per-
mit entry and positioning of equipment.

5 acoustical insulation or baffling to
suppress noise

(c) Manpower. The determlr\atlon of
manpower requirements normally involves the use
of management engineering standards or criteria
(20). These standards include a definition of the
work center; the werkload factor, its definition,
and the sources from which the workload was de-
rived, and guidance necessary for using the stand-
ard(s). For formal courses, prncipal factors to be
checked against thesc standards are. the averag\ﬁq"
number of groups instructed during a fiscal quarter,
and the course student load. Other factors which
have a bearing on manpower requirements include:

I student entry rate and group size.

2 complexity of tasks tp be taught,,
equipment used to support instruction, and facility
avatlability.

3 1nstructional hours.
4 instructor nonavailable time

(d) Funds. Financial requirements are di-
rectly related to requirements for equipment,
facilities, and manpower. These latter require-

.ments must be translated into unit costs. These

costs become the basis for preparing or revising
budgets. A further financial consideration is de-

scribed in the following paragraph.
‘
(3) Surveying existing resources. Prior to

making u« final determination of resource require-
ments, a survey of existing resources or current

/7 ) .

r

Q o
\EMC )

Aruitoxt provided by Eic:




5-18

assets shpuld be conducted. This survey is directed
toward reducing the quantity of resources which
have to be procured.

(a) Equipment and Facilites When sur-

- veying existing equipment and facilities, the two

principal considerations, suitabiity and availa-
bility, can usually be addressed by answering such
questions as: . A

1 Does equipment provide for adequate

transfer of learning? N

2 Does the facility have the type and
size of space needed?

3 Can equipment or  facilities be evo-
nomically modified? /

4 Can equipment or tacilities be cross-

utilized?

- 3 -Can-equipment or-facHitigs—be-mad
available without impairing the mission of some
existing program?

(b) Manpower und Funds. A survey of
these resources will involve examining current pro-
grams and authorizations. The purpose of this
examination 1s to determine whether or not re-
sources currently avuilable (or programmed) might
sbe redistributed. The develdpment or revision of an

", instructional system may relieve some other course

/™
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of all or part of its instructional burden. thus free-
ing resources for re-allocation.

5-4. Developing Instructional Materials and Vali-
dating Instruction. Another important activity n
this step of the model 15 that of developing the
most effective instructional materials to support
each teaching-lewning aclivity. These materials in-
clude such items as texts, studens study guides and
workbooks. instructor guides, ‘slides. tafe record-
ings, charts. and case study scenarios

a. PREPARATION OF INSTRUCTIONAL NJATERI-
ALs. The development of material for mnstructional
purposes is « time-consuming and cxduting task no
matter what type of media has been selected.
Usually. the material takes the form of the printed
word, cither as a textbouok, chart, transparency. or

a programmed text. Even television and film pres- "

entations require the advance preparation of a
script. Therefore, effective instructional matenal
depends upon effective writing.

-

AFM 50-2

(1) Swpvey of eansung materials.

(a) There are times when the wrnting cf-
fort can be reduced through the use of suitable
- material which is already available. Before pre-
paring new material, the availability and suita-
bility of existing publications and aids should be
researched Suitability should be based on an
analysis of the objectives to determine what
knowledges and behaviors the student should ac-
quire through the use of the material. If suitable,
;xi'sting materials can be used to prevent duplica-
tion of effort and reduce development costs. Air
Force activities are encouraged to use off-the-
shelf publications and aids when these will satisfy
instructional objectives. )

(b) Commercial self-instructional mate-
rials arc available on a wide variety of subjects.
- .dncluding _English grammar.._and composition,

e : - A . -
virtually all mathematics subjects, electronic funda-

mentals, and many aspects of management. The
other military services have also developed self-
instructional materials, many of these in subject
areas that are common to the Air Force. Other
publications such as manuals, technical orders,
and manufacturers’ handbooks for specifi¢ equip-
ment should be reviewed for possible application.
Sonie of these may requirc little or no supplemental
guidancg for use by the student, and are espe-
cially appropriate for instructional use if they
are the same materials the student will have to
use on the job. Often the use of adjunct pro-
grammed instruction techniques can make these
materials especially uscful for instruction. Air
Force and commercial self-instructional materials
and other instructional publications and audio-
visual packages can be identified through the use
of military and commerdial indexes, bibliographies,
and catalogues. ATC./XPTI, Randolph AFB,
Texas, may be_able to provide assistance in identi-
fying and locating these materials.

(2) Development vf new materials. Through-
out the development effort, the writer must keep
in mind the objectives that the material must sup-
port, and the student for whom the instrugtionak
material is being prepared * Since the most effective

*Infcrmation concerning the student’s background, read-
ing ability, and prior knowledge often can be obtained
through survey tests (see chapter 4), aptitude tests , such
as the AQE, and other tests developed by the Human
Resources Laboratory
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instruction s student'-ucmcrcd, the authur must
also use techniques consistent with the principles
for effective learning. The matenials must be so
constructed that the student will be attentive. His
attention must be assured by requiring him to make
specific responses to the presentation, by answerihg
relevant questions, by operating a piece of equip-
ment, or by performing some other kind of ob-
servable, measurable behavior. The materials must
move him in the direction of criterion behavior
and guide him toward mastery. By carefully plan-
ning the stimuli to which the students will be
exposed, and by proper application of retnforce-
ment theory, the desired behaviors can be shaped.

(a) As far as the actual writing is con-
cerned, there are numerous publications, both
government and commercial, which can aid in
developing and editing instructional materials. An
annotated bibliography of some of these publica-
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methods of instruction and media required to pro-
duce an effective learning environment have been
selected. Instructional materwals which will most
effectively support the learning process have been
developed. Although great effurt has been ex-
pended, the project cannot be pronvunced success-
ful at this point. It still remains to prove that stu-
dents instructed in the system can acquire the
necessary job skills und knowledges. In develop-
ing an instructional system, the proof of quality
van only be ascertained through 4 measurement of
results in comparison with the specific cnterion
objectives Each step in instructional systcun de-
velopment can be validated by checking student
performance against the performance criteria. This
+is referred to as system validation. It should not
ashinferred, however, that the complete instruc-
itidnal system is developéd and then tested all at
once; rather, portions of it may be tested as they

E

tions is contained in attachment 3.

(b) In developing mstructional matenals,
care must be taken to support the human relations
concepts to which the Air Force 15 committed
Minorities (including women) should be pro-
portionately represented in visuals and texual ma-
terials. There should be nothing derogatory or
demeaning to any group in word or picture.

(c) The instructional materiats that are
developed should be edited for technical accuracy
by subject matter experts This edit should not
be restricted to review of techmcal content but
should include such subtle features as adequate use
of tools, appropriate safety precautions, adequate
indication of supervision, two-man concepts, and
iajur command policies. These materials should
also be edited for composition. This edit must
ensure compliance with the AFM 5-1 policy and
essentiality criteria. It should also be concerned
with the ability of the instructional materials to
communicate. Do they use language the learner
understands? Are they free of unnecessary repeti-
tion and ambiguity? ' :

b. VALIDATING INSTRUCLION. At this point in
the instructional system development process.
teaching-learning activities to achieve objectives
derived from job training requirements have been
developed. Instructional contept has been care-
fully sequenced and dJocumented. Appropriate

Q
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—are~produced.The syswent 15 devetoped umt—by
unit and is tested or validated on the bases of the
criterion objectives prepared for each unit.

(1) Individual student sampling. 1deally, the
first step in the validation process. following the
preparation of a small instructional unit, is to test
its effectiveness on individual students who are
representative of the intended target population.
The students selected for the purpose of vakdation
should fall within the range of aptitudes, prior
knowledges, skills. and background displayed by
the typical input population. Preferably, those se-
lected should possess the higher aptitudes. If they
have trouble learning the material, quite obviously
the material would be too difficult for the less
capable student. Also, the student having higher
ability may point out weak areas in instruction.
Morcover, 1if the mitial presentation were to be

" given to students with the lower aptitude, and they
did well, it would be hard to assess the relative
difficulty of the lesson. It is simpler to expand
material to make instruction more effective, than
it is to determine what material to delete in order
to achieve the optimum level and quality"’of in-
struction.

{a) Conducting the Individual Tryout:

_I Durning the individual tryout, a single
student 15 closely observed as he uses the instruc-
tional material. Wherever the student has difficulty
ur seems uncertain, this should be carefully noted,

.
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- actively and to to respond
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even if it concerns only vne teaching point. If a
student has trouble understanding or applying one
rule_or principle, more than likely he will have

difficulty in accomplishing the behavior to which

that rule or principle applies. This is especially
important in that the effectiveness of an struc-
tional segment s evaluated only on the student’s
ability to perform the behavior, under the condi-
tions, and within the standard specified by the
criterion objective. The instrument used to measure
this performance 1s the criterion examination for
the corresponding criterion objective.

2 During the process of validation, it
is very important that both the instructional ma-
terials developer and the student understand their
roles in the process. It should be explained to the
student that he 1s not being evaluated, but the
system 1s. He needs to be urged to participate
asrequired He chmﬂd

AFM 50-2

to meet the standard of performance established
for a particular criterion objective, the instruction
leading to that objective needs to be analyzed
This analysis plus any supporting comments uc-
quired during the student interview will probably
identify problem areas and provide the data upon
which corrective measures can be initiated. If the
instructional unit has to be revised significantly,
it would be best to conduct one or more individ-
udl tryouts to, check the results of the modification
before proceeding to small-group testing. How-
ever, if the instructional sequence is effective, re-
quiring only minor changes, a small-group valida-
tion can be started.

(2) Small-group tryouts. The reason for
trying out instruction on a group of students is to
determine how that portion of the instructiopal
system functions under conditions approximating
the actual classroom situation._Then tog, it_is_more

also be informed that his responses, with the ex-|
ception of those he makes during the criterion
examination, will be confirmed so that he will
be continually aware of his progress. It is through
the feedback provided by the student that the
instructional materials developer can determine
the adequacy of his presentation and the supporting
instructional media. During the individual tryout,
he should carefully note any-problem areas, but
refrain from providing additional assistance to the
student unless it is absolutely essential to the stu-
dent’s progress. Even then, the instructional ma-
tcriais developer should take notes so that he can
later identify and analyze any areas which may
reflect an inadequacy m his presentation or de-
ficiencies in supporting media. The instructional
materials developer must hot forget that the failure
of the student to perform competently at this stage
is a reflection on the instruction and not on the
student.

3 After the student has completed the
unit of instruction and the cnterion examination,
he should be encouraged to discuss any areas in
which he experienced difficulty. Several individual
tryouts shouild be conducted before any significant
changes are implemented.

(b) Use of Individual Tryout Results.
When certain error- patterns occur Jduring succes-
sive tryouts, it is an indication that revision is
necessary. If, for example, several students fail

. YA

economical to gather data concerning the effectjve-
ness of instruction from groups than it is from
ividuals. Therefore, validation efforts are ex-
panded to small groups of 6 to 10 students as
satisfactory results are obtained with
tryouts.

(4) Conducting Small-Group Tryouts:

_I The first small-group sampling should
be continued until a total of 20 to 30 typical
prospective students have been presented the in-
structional sequence. The students selected for this
phase of validation should also represent the target
population. The selections should include, insofar
as possible, an even distribution of low, average
and high aptitude students.

- 2 Up to this point, the success of the
system may have been a result of limiting student
sampling to those with the higher aptitudes. Now
it remains to be seen if the same instruction is
jusp as efficient in teaching students with lesser
Aﬁl;it). It should not be surprising if students with
the lower aptitudes also successfully accomplish
the assigned learning tasks. They may ijust tike .
longer to complete the sequence.

3 At this point in validation, time be-
comes a factor, It is not sufficient that a student
lcarns the maferial in an instructional sequence,
he must also complete it within a reasonable period
of time. In an ideal self-paced system, there are
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no limits placed on the length of time the students
can take in achieving objectives. From a practical
point of view, however, portions of many instruc-
tional systems will, of necessity, be group-paced.
Thérefore, cfforts to contain a segment of instruc-
tion within a realistic period of time should be
based on requirements and the capabilities of the
average students. In a group-paced situation, it
would be just as impractical to pace ingtruction
at a rate to satisfy the fast student as it would
be to meet the needs of the slower student. There-
fore, during small-group tryouts, the time nceded
by each student to complete an instructional seg-
ment should be tabulated-in addition to recording
the accuracy of student responses as in the in-
dividual tryouts.

4 At this time some effort should be
made to establish the maximum number of trials

- the student would be- permitied to-reach-criterion - -~
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3 Although it 1s desirable to conduct
tryouts before the course starts, it is not always
possible to do” this. There are situations where
the students are not avallable until the course
starts, and there 15 no practical way of getting
substitutes for the students in ofder to get a
realistic tryout.

(3) Operational tryout gnd implementation.
The final stage of the vahdation process is not
usually conducted by the developers, but by the
course personnel who would have to operate the
system. The length of the sequence will vary.
It may be a portion, a complete block of instruc-
tion, or a course of instruction in its entirety.
However, availability of time and resources will,

to a great extent, dictate the scope of the instruc-,

tional area undergoing a fipal operational tryout.

(a) There are several reasons why it is

ERI!
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performance. If profictency advancement and in-
dividualized instruction are to be meaningful to
the student, there must be some described point
at which remedial tramning or failure 1s specified.
This is particularly true 1n highly technical and
flying training programs. Students who are allowed
continuous trials, when they cannot attain success,
become. frustrated and agitated. The behavioral
reactions do not complement the training effort.
A remedial program with a new approach or
smaller steps may well bc the altcrnative.

(b) Use of §mall-Group Tryout*Resulté:

| The small-group tryout should be a
success because of the nature of the procedures
for individual tryouts It is probable that any
changes that will have to be made in instruction
will be minor. As in the individual tryout, if the
segment of instruction undergoes a significant re-
vision, groups of 6 to 10 students should be given
the modified instruetion until additional data have
been gathered on 20 to 30 more students. This
cycle of téaching, testing, analyzing, and modify-
ing is continued until it is proven that the students
can perform to the level specified in the control
documents.

2 The small-group tryout results will
also provide data for planning instructional time
requircments. This data may necessitate revision
of equipment and facility requirements and in-
structor manpower needs.

desirable 10 conduct a complete operationat ry=
out. First, even though the small segments of
instruction have proven successful, they have only
been validated in an isolated environment. Now
they must be evaluated as integral parts of the
total system. Second, the analysis of the data
feedback from this larger sample population will
provide a solid basis for final revision and refine-
ment of the system. Third, it will afford oppor-
tunity to work out administrative, equipment, fa-
cility. or any other implementation problems which
may cause trouble later and to update the course
control documents as required.

(b) It would be highly erroneous to as-
sume that once an instructional system is validated
and implemented, it becomes a finished product.
There will be problems involving instructor quak-
ficatjons, equipment maintenance, scheduling, and
variations in student attitude and aptitude. In
addition, changes in operational requirements {for
example, changes in the specialty descriptions)
impose changes in learning objectives and the as-
sociated equipment and instructional materials. To
be an effective system, instruction must be con-
tinuously evaluated and revised to' meet changing
needs of the student population, operational re-
quirements, and administrative and management
problems.

5-5. Summary. The accomplishment of this step
in the model requires the careful planning, develop-
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ing, and vahdating of imstruction tu cnsure that
the objectives of a course can be effectively und
efficiently fulfilled. This involves the sequencing
of teacher-learning activitics to produce the best
possible learning environment The planning alsu
includes the selection of the most appropriate in-
structional methodology. equipment, and aids to

AFM 50-2
support these activities. The programnung of
equipment, facilities, manpower, and funds must
be finalized so that such resources are available
when required. Instructional materials are pre-
pared. and. finally, all elements of the nstructional
system are tested and revised until they are vali-
dated.

R
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CHAPTER 6

Operation and Evaluation of the Instructional
- System

e
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CONDUCT AND EVALUATE
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6-1. Introduction:

a. After the instructional program has been de-
veloped and validated, it 1s ready to be put into
operation. Planning 1s necessary to ensure that
instructor and supervisory personnel are adequately
prepared to conduct and admunister the instruc-
tional program and that supplies and equipment
will be available when needed. There js a spec:al

need to prepare the instructors when individuahzed:

instruction 1s used since the role of the nstructor
is changed substantially.

b. The ISD process does not end when the -
inst&u_ctional program becomes operativhal. 1he’

instructional system must be continually cvaluated

to be sure that is is producing qualified graduates

in the most cost-effective manner. Evaluation pro-

vides the feedback necessary to ensure that the

output of the instruction meets job rgqunrcmer’lts.
c. This chapter describes:

Aruitoxt provided by Eic:
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(1) the changing roles of nstructors and stu
dents;

'
" (2) the functions of management in the in-
structional system; and *

(3) the process of evaluating the quality of
instruction and the proficiency of the graduates
to ensure continued mstructional effectiveness.

~ 6-2. Conducting a Student-Centered Instructional

System. Although many forms of instruction are
possible in an instructional system, the basic con-
siderations of the instructional system develop-
ment process tend to favor student-centered, indi-
vidudhized instruction. This trend 15 also aided by
recent advances in the technotogy of instruction.
Muodern technology has not solved all instructiondl
problems, but the advent of programmed instruc-
tion, inexpensive tape recorders, shide, filmstrip and

film projectors, computer assisted and computer
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- (1) Classroom admimisirator.”
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managed instruction, sophisticated wireraft simu-
Iatots, darid other ‘media und devices, is providing
an impetus toward more effective, student-centered
instruction. The obvious consequence of convert-
ing from an instructor-centered to a student-cen-
tered instructional system is the pervading effect
this has on all aspects of the design of instruction
{(as has been described in the preceding chapters
of this manual). Another consequence is the altered
roles of student and instructor.

a. STUDENT-INSTRUCTOR RELATIONSHIP. In 4
student-centered, individualized instructional sys-
tem, the instructor becomes a “‘manager of learn-
ing” and assumes the roles of classroom adminis-
trator, tutor, and counsclor Instead of dealing
with the class as an entity, he 1s now able to devote
much of his attention to the problems and needs
of the individual student. -

B

phisticated hardware and innovations, the instruc-
tor’s part in the learning process will never be
just incidental. There will always be « need for

_personnel to motivate, direct; guide, and cvaluate

students as they engage in the learning activities.

(a) Since no two students have the sdme
learning patterns or prior knowledge and cxperi-
ence, the instructor will be responsible for de-
veloping individual study plans. He will focus his
attention on the requirements of the individual,
rather than the group. This will lead to structuring
or programming subject mattcr based on the needs
of the individual student in meeting course ob-
jectives. The individual study plans should allow
for flexibility in scheduling, revision, and consoli-
dation when group efforts are required.

(b) The instructor will also cnsure that
instructional materials, equipment, aids, and other
supplies are readily accessible to the students;
make certain that the equipment and aids function
properly; and assist the students as necessary

(c) The instructor should also make sure
that each student is progressing according to his
capabilities within the preplanned scope of the
teaching-learning activities If student weaknesses
are discovered through an analysis of evaluation
data, the student’s activitics may be rechannecled
to remedial sequences or the instructor may pro-
vide individual tutoring. The success of each in-

Despite So- -
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structional scgnient should be continuously cval-
uated as a quality control measure. If deficiences
in student performance keep recurring, the instruc-
tional segment involved should be analyzed for pos-
sible revision.

(2) Tutor and counselor. From a practical
point of view, it s almost impossible to design an
instructional system that will anticipate and pro-
vide for all the needs of all the students all the
time. Some students will have trouble meeting
certain objectives, understanding specific points,
and performing certain tasks. The trouble spots

will be different for different people. The instruc-
tor must be alert for such problems and be pre-
pared to provide assistance as needed. The instruc-
tor. may have some students who are exceptionally
fast or unusually slow. The more capable student
can be kept from becoming disinterested and bored

chapter 5 is used. The instructor must also diag-
nose the problems of the less capable student.
Through observation of student progress and the
usc of diagnostic tests and pretests, the instructor
can determine how to tailor instruction to meet
individual needs. This may include providing sup-
plementary materials or remedial instruction.

‘ {a) Motivation probably contributes more
to success in learning and to the student’s future
success than any other single factor. It is the
instructor’s responsibility to motivate students. This
is especially necessary in individualized instruction
since th¢ Student is more autonomous. Without a
desire t0 leardy, there s littte probability that ade-
quate ]carmng will occur. Therefore, the instruc-
tor must develop techniques which will encourage
the student to want to learn. One of the best
ways of stimulating a student toward a greater
individual effort 1s to ensure, msofar as possible,
that his endeavors meet with success rather than
failure. Achievement provides intrinsic motiva-
tion, and tends to strengthen the student’s self-
determination.

{b) The process of providing gwdance or
of counseling students miay be.a new role for some
instrugtors, yet in individualized instruction 1t 1s a
most important function. Unfavorable attitudes,
opinions, or emotions can be detrimental to a
student’s ability to learn. On the other hand. when
attitudes, opinions, and emotions are favorable, a
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.:}xealthy climate for learning is established The

alert instructor can aid the students in overcoming

their difficulties before the problems scriously af-
fect learning.

b. FUNCTIONS oOF MANAGEMENT:

(1) As a result of the application of steps |
through 4 of the ISD process, instruction has been
&arefully designed to shape the job relevant be-
haviors. No matter how careful this planning,
the system can break down during implementation
if management fails to perform its functions. The
systém must have the support of instructors, Super-
visors, and management. There must also be plan-
ning to supply and maintain the system. It is
management’s responsibility to provide this sup-
port so that the instructional system can be con-
ducted as planned.

€23 Instructors must anderstand how the sys-
tem 15 intended to function and how they are tu
function in the system This information should
be provided in an mstructor guide prepared by
the . instructional s)stém designer. Management
must assure that instructors study and apply these
instructor guides All personnel concerned must
understand that arbitrary changes in the validated
instruction cannot be made without endangering
the effectiveness of the instruction

(3) Instructor tramning (or retramning) may
also be necessary Instructors faced with the task
of using new teaching techniques may feel (and
may be) inadequate Therefore, course admunis-
trators: must ensure that instructors are provided
with instruction on the application of new con-
cepts and techniques, as well as the rationale for
their use. ‘

(4) Management must also plan for the
maintenance of the system Training literature,
expendable supphlies, and tools must be available
when needed by the -students. Training devices
must be maintained in functioning condition, and
a proper level of spares should be available. If
the organization conducting the instruction does
not have its own audiovisual equipment, the use
of loaned equipment must be carefully scheduled

This kind of planning is always important for eff-

fective instruction, but it becomes critical when
self-paced, individualized mnstructiun 1s mvolved.

Q
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(5) For a variety of reasons, instruction will
need 'perlodlc updating. Revising instructional ma-
terials requires the same careful planning, develop-
ment, and validation as developing the original
‘nstructional system materials. Management must
plan for adequate, qualified manning to support
this effort. ’

(6) A sclf-paced instructional system pre-
sents several special challenges to management.
The problem of keeping track of the current status
of each student—what training each student has
successfully completed, what his special needs are,
and what equipment is available for him to work
on next—can be an imposing one. If there are
many students involved and/or the scheduling is
especially complex (for example, flying training
where scheduling is difficult since weather pro-
vides an unpredictable variable), it may be nec-

essary (o use « computer for the scheduling and -

recordkeeping. In some cases, there 1s also a need
for forecasting the gradudtion date for each stu-
dent so that he can be promptly outprocessed
when he has completed the instruction.

(7) Of course, it does no good to develop
quality instructional materials and systems unless
they are used properly and the skills and knowl-
edges learned by students are applied. This is a
problem of management of the students who are
selected to recene the instruction. If the students
sent to the course do not have the .prerequisites,
not only is the students’ time wasted, but the whole
instructional system design cffort can be destroyed.
The ISD effort is also wasted if the people trained
are denied the opportunity to apply their skills
and knowledges. .

(8) Management is also the key to the effec-
tiveness of the effort to apply ISD in the develop-
ment of training for new weapon, 'support systems.
Unless support of the ISD effort is included in
the developmental planning for @ new weapon/
support system, the effort canpot produce infor-
mation on which to make timely and effective
instructional decisions. Sipport signifies such ac-
tions as making the necessary documentation avail-
able to the instructional system designers, and hav-
ing instructional system designers participate in
the carly planning to ensure that major instruc-
tion and training equipment decisions are based on
information derived through the ISD process.

ERIC 6o
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'6-3. Evaluating the Instructional System.

a. ISD CycLE. The ISD model shows that the
process is a complete cycle. The feedback from
evaluation provides control of the instructional sys-
tem to ensure continuing quality in graduate per-
formance. If evaluation of the instruction indicates
a need for change, the cycle is repeated beginning
again with Step 1 of the model.

b. VALIDATION OF PROGRAM. Despite the care
with which the instructional program has been de-
. veloped, it is still pgssible that the graduate’s per-
formance may not meet the job requirements.
There may be a number of reasons for this, some
of which_may be related to the structional pro-
gram. Validation provides assurance that the in-
structional program meets the objectives, but since
there is a time lapse between when job perform-

. ance requirements were determined and when the  guides.Instructors—must-demonstrate—pproprate—— |

graduates reach the job. some of the job per-
formance requirements may have changed. An-
other possible problem is that the training may
not have provided sufficient retention. It is also
possible that there are weaknesses in the instruc-
tional program. that the nstruction is not being
conducted as planned, or that students who do
not have the prerequisites are taking the instruc-
tion. Through field evaluation and internal eval-
uation, such problems ean beidentificd.

c. INTERNAL Evaiuation, Evaluation provides
the feedback necessary to ensure continuing yuality
in graduate performance. The results of internal

- evaluation do not provide conclusive proof of the

adequacy or inadequacy of the mstructional sys-
tem but they do‘identify some of the system prob-
lems and suggest areas for mproveménts. This
review normally includes the following:

(1) Control documents An internal evalua-
tion must begin with an analysis of the instruc-
tional system control documents. This should be
followed by a physical exanunation of every coms
ponent and ecvery procedure authorized and, or
required by these documents The objective is to
determine if discrepancies exist  between the
planned nstructional system as outlined i the
control documents and what occurs during instruc-

- tional system operation

(2) Resources. Internal evaluation should
establish whether existing training facilities. equip-

-
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ment, tools, and supplies are meeting the require-
ments of the instructional system. In addition,
ilities and services should be evaluated
for adeqyacy, condition, and maintenance. If de-
ficiencieq are .ddgfitified, recommendation should
be made Yor ¢efrective action.

(3) tructional facilities visits. Visits to n-
structional” facilities must be made m sufficient
number and be of sufficient duration to assure ob-
servation of representative teaching. Trainers, in-
structional media, and aids specified for use in
the facilities should be checked for condition, op-
eration, and appropriateness. Instructional litera-
ture should be checked for availability and quality.

€4) Instructors. The instructors”™ activities
should conform with the specifications in the plan
of instruction (or syllabus) and the instructor

application of instructional system technology. In-
structors must be able to detect student problems
and react to their needs. Instructor records must
be current and show the amounts of inscrvice and
special training completed The instructor rating
sheets completed by the instructor-supervisors
should be studied and a determination made as to
the suitability of the corrective agtion.

(5) Measurement program. An important
source of nformation as to whether the system
is functioning effectively comes from the instruc-
tional measurement program. Such @ program can.

(a) inform each student of his progress
in mecting the objectives of the program;

(b), establish a permanent record of each
student’s achievement, and allow the student to
know what his record is;

(c) identify the need for a remedial pro-
gram;
(d) 1dentify. students who are failing to

mect the prescribed standards of the course o
that appropriate action can be taken;

£

(¢) provide a basis for the recognition
and utilization of students who are outstanding, and

(f) provide feedback data for the purpose
of _establishing o constant quality control check
on the instructional system.
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The last objective is probably the niost important,
in that, it tends to ensure continumng success of
the system Primarily, instruction is evaluated in
terms of student attainment or nonattainment of
learning objectives. Therefore, the measurement
program should consist of performance ¢xamina-
tions designed to measure student achicvement of
the objectives, as described n chapter 4,

(6) Analysis. The monttoring of the meas-
urement program is extremely important in verify-
ing the quality of instruction. However, it s still
just one aspect of internal evaluation and should
not be accomplished to the exclusion of other
methods, such as visiting classrooms, or checking
the adequacy of equipment and audiovisual aids.
Internal evaluation involves an analysys of all
of the actions which occur in the operation of an
instructional system. If the analysis identifies cer-
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some tasks sutficiently well, that may also mdhcate
« need to revise instruction. Perhaps there wasn't
sufficrent practice during instruction to assure re-
tention.

(2). The matter of retention ot nstruction
warrants a special comment. In analyzing field
evaluation findings, indications that the graduates -
have forgotten some of what they were taught
should be carefully investigated. The instruction
they received could be at fault, but there are sev-
eral other possiblscauses relating to job condi-
tions which sho be assessed.  The behaviors
produced during instruction must be maintained
in the job situation or clse they will disuppear
These behuviors will not be maintained on the
job if the motivation does not exist, or if it is
unrewarding or punishing to the graduate to con-
tinue to display them © So, to properly evaluate

tain instructional sequences which arc not meet-
ing prescribed standards, corrective action can be
initiated. The vorrective action, 1n addition to
changes in sequence, may mvolve reaccomphishing
other steps in the ISD model.

(7) Other evaluation. Asmpdrtant as 1 the
contribution to quality made by internal evalua-
tion, it is only one of the two purts to the cvalua-
tion process, field evaluation completes the picture

d. FIELD EVALUATION

(1) Internal evaluation of all components
of the instructional system provides a basis for
determining system effectiveness. But, even if in-
ternal evaluation reveals no fault in planming, de-
veloping, and conducting the struction. there s
no guarantec that the graduates will perform satis-
factorily 1 the field. Field evaluation 1s also nec-
cessary  The purpose of ficld evaluation s to de-
termine the ability of recent graduates to perform
their assigned tasks to the level of proficiency speci-
fied in the applicable trmming standard.' If the
graduates do rot need what they were taught, or
do nced instruction they didn't receive, this infor-
mation must be fed back to the nstructional sys-
tem designers  There may be a-need to revie
the mxtruclmnQ tf the graduates cannot perform

AFR S0-3R. ield Eaaluanion of Fornmal School Grad-
adte s, establishes a program for evaluation of eiaduales
of formal courses and carcer developnient courses, and
prescribes the forms to be used

struction, it 1 ulsv necessary to know what hap-
pened to them dfter they completed instruction.
Otherwise it 15 pussible to mistakenly invest time,
cquipment, and money in “beefing-up” instruction
that 1s not at fault (20)

(3) A field cvaluation must be carctully
designed and executed 1o assure the collection
of acturate and valid data. The evaluation may
be donc through the use of maled qucstionnaires
sent to the supervisor, the graduate, or to both
[t may be donc through field visits by an evaluator
during which the graduate’s performance may be
observed: or the graduate and his stupervisor may
be interviewed: or both observation and inter-
view may be conducted  Finally, there is the con-
trolled Jl)h,pcrf(wrl11:|ncc evaluation madc by obh-
servation of the graduate™s -performance over a
specific pertod of ume and evaluated and reported
by his supervisor

.

A few exampies will indicate someé ot the many  pos-
stble situations

o What the graduate learned danng instruction, he
s not peimitted to apply on the job:

b Some of the giaduatey tellow-workers, who have
not received the istruction he got, Jfeel threatened. To
preserve their good will toward him. he stops applving
what he was taught

¢ The graduate, who learned how (0 do the tash
propetly, finds that on the job others. who do a halfway
job with much less efforl. receive the same “rewards’
that he does.

S

thi fitdting that e graduates faven 't retained im




6-6

(4) Questionnawres ofter the least expensive
procedure for field evaluation and may be used to
collect large samples of graduate information.
However, questionnatres may not be the most re-
liable form qf evaluation. The vahdity of the data
obtained through the use of the mailed question-
naire tends to be proportional to how well 1t 15
prepared and distributed. Questionnaires should
be tried out before general use to be sure that the
recipient of the questionnaire understands the ques-
tions in the same way that the designer of the ques-
tionnaire does.

(a) Preparation. One of the most 1m-
portant features in the development of a question-
naire is the guidance given for its completion. In-
structions should be clearly stated. Nothing should
be taken for granted.

/. The main portion of the questionnaire

ERIC
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consists of a list of task and knowledge state-
ments. either extracted or paraphrased, from the
instructional standard which 15 the primary con-
trol document of the instruction being evaluated.
The supervisor of the graduﬁte may be asked to
rate him on his ability to perform ecach task hsted
in the questionnaire. A similar type of question-
natre could be s¢nt to the graduate asking him t6
indicate how well he thinks the instruction
equipped him to meet the requirements of his job.
He could also be asked to indicate which tasks
he does not perform.

»

2 For full utihzation of the question-
naire technique of evaluation, supplemental “in-
formation-seeking” questions may be added. Such
uestions may ask for an estimation of the amount
of time the graduate devotes to the individual tasks
or duttes within his Air Force Specialty (AFS).
Other questions may ask about 1tems of equipment,
materials, or procedures used by the graduate. An
open-ended question could be included asking for
suggestions as to how instruction might be im-
proved. ‘ !

(b) Distribution

I Valid results from the mailed ques-
tionnaire are largely dependent upon the selec-
tion of the respondents A representative sam-
pling of the total number of graduates is cssential.

'()\l)
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For any AFS, there%my be varianves mn job re-
quirements and utilization of graduate, by mujor
command, geographical location, level of organi-
zation, etc. The sample should allow for these
possible sources of variation.

2 Proper timing of the distnbution 1s
also an_important factor. Usually, questionnaires
Id be mailed to arrive at the base of assign-
nt between 3 and 6 months after graduation.
If more than 6 months clapse, 1t may be impos-
sible to determune whether the graduate learned
the skill or knowledge from the nstruction, or
acquired 1t by working on the job. On the other
hand, if the questionnajre arrwves too early, the
graduate may have had time tu perform only a few
of the tasks listed in the questionnaire (2). An
addressed return envelope should accompany the
questionnaire so the student or supervisor can re-
turn the completed form. without review by higher
authority, to the training system.

(c) Analysis of Returns. When the ques-
tionnaires have been returned, the task of evaluat-
ing the data obtained can begin. It is a process
of compiling. collating, and analyzing the infor-
mation from each command. Particular attention
should be paid to written comments given freely,
or clicited by the supplementdry questions. Cau-
tion should be exercised in using data from ques-
tionnaires exhibtting obvious errors, such” as the
halo effect (the indiscrinunate rating of all items
positively) and central tendency (rating all items
im the center of the scale—no discrimination
made) Therefore, very careful consideration of
the responses is necessary to assure. insofar as
possible, that the information accurately reflects
the opinions of the graduates and their supervisors.
Carefully prepared, properly distributed, objec-
tively executed, and critically analyzed question-
naires can provide constructive information rela-
tive to the:

, 1 ability of recent graduates to per-
form the spectfic tasks for which they werc pre-
pared. ’ .

2 specific nature of instructional  de-
fictencies as shown by the graduates’ performance.

3 details of the jobs actually performed
by the graduates.

-~ /
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4 extent and specific nature of instruc-
tion not needed by the graduates in meeting re-
quirements of the using agencies.

(5) Field evaluation visits are pertormed by
personnel from instructional activities who are sent

to visit a representative sampling of graduates ap- -

proximately 3 to 6 months after their assignment
on the Job. The purpose of the visits 1S to obtain
firsthand information on graduate assignment, utili-
zation, and proficiency on the job, and to vahdate
information obtained from questionnaires. Perti-
nent data are gathered through observation and
interviews with both the graduate and his 1mme-
diate supervisor (2).

(6) Although the evaluator (interviewer) is
primarily concerned with ascertaining the grad-
uate’s proficiency, he is also cancerned with how
the graduate’s skills are being utilized, how well
he is progressing -through on-the-job traming, as
well as other comparative and significant aspects
of the total work environment. For this purpose.
a list of supplemental questions. similar to those
contained in « mailed guestivnnaire, should be used
as a guide while conducting the interview with the
graduate’s supervisor However, the interviewer
can deviate from the planned sequence and gen-
erally fit the interview to the responses he obtains
from the supervisor or graduate An accurate and
complete 'set of notes should be taken concerning
the answgrs to significant questions, in addition to
specific or implied comments.

(7) The third method for field evaluation
is conducted jointly by instructional and using ac-
tivities to determine the extent to which graduates
meet using activity performance requirements  Job
performunce evaluation is conducted jp the work-
ing environment at representative using command
bases. In this type of evaluation, the Supervisors
of the selected grdduates are required to rate theic
performance during the first 8 to 10 weeks of the
graduates’ assignment. The supervisor 1s requested
to maintain 4 weekly record of the task or job to
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be rated, the frequency of performance, a time
rating, and the equipment used. As in the other
methods of evaluation, the applicable instructional
standard provides the critena on which the rat-
ings should be based.

(8) The supervisor is requested to subnut
the weekly performance record for analysis to the
applicable instructional activity Particular atten-
tion must be accorded those ‘returns indicating a
lack of‘abnlity on the part of the graduate to per-
form specific tasks. N ‘

(9) At the conclusion of the performance
evaluation, a return visit to the using activities
should be made-for the pumpose of conducting'a
critique on the evaluation, to gather additional
data, and to clarify any areas not clearly defined

in the evaluatién returns.

6-4. Summary: "

4. To assure an effectively operating instruc-
tional system, it is not only necessary to develop
validated. job-referenced instruction but there must
alsd be planning and preparation for the imple-
mentation and maintenance of the instructional sys-
tem. This will require training for instructors m
their new roles and orientation for supervisors and
managers in the supportive actions they must
provide. . .

b When the system becbmes operational, it is

The ewvidence collected during these evaluations
must be examined to determine (f the graduate
1s. mn fact, capable of satisfying job performance
requirements  This mformation becuines the feed-
back to instructional system personnel. The analy-
sis of data_obtaimed through mnternal and field
evaluations should point out both strengths and
weaknesses in the program. Properly conducted
evaluation assures a steady flow of pertinent and
timely information for use in maintaining the qual-
ity and cost-cffectiveness of an instructional system.

S

w1
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CHAF;TER 7

Application of ISD to Knowledges and
Attitudes’

7-1. ‘Introduction. Knowledges and attitudes exist
to some degree in all instructional systems. It 1s
the puipuse of this chapter to describe how the
ISD process and principles can be applied to de-
sign and evaluate instruction for knowledges and
attitudes, either in a formal course or in a career
development course {(CDC).

a. For any type of program to which ISD is
being applied, a base must be established from
which instruction can be designed and evaluated.
If what is to be learned cannot be defined, in meas-
urable terms, it may not be possible to determine
if it has been accomplished.

b. In many nstructional systems. mstruction 1s
designed based on specifically defined and observ-
able job tasks -and related performance standards.
In some ways it is more difficult to obtain this
kind of information in areas deuiing mamly with
the learning of knowledges and attitudes. How-
ever, the requirement still exists, and a basis for
designing and evaluating instruction still must be

-identified. Although there are some procedural

differencgs in data collection, the basic process and
principles of ISD are valid for developing instruc-
tional systems involving knowledges and attitudes.

c. Although there are other methodolugies for
designing instructional systems for knowledges and
attitudes, this chapter 1s limited to « methodology
considered one of the easicst to use. .

t -

'For the purpose of this chapter, knowledges are. defined
as mental abulities (recalling facts, identifying concepts,
applying rules, or solvmg problems, etc.) and attitudes
as mental states or conditions which affect motivation
and behavior.

_attnbuted to management deficieticies.

7-2. Analyze System Requirements.

‘a. The first step in any ISD effort is an analysis
of system requirements. Its purpose s to describe
the nature and scope of man’s expected role in
the operational setting. This information then
serves as a starting point for the design and cvalya-
tion Oﬁnstructlon

b. A system ‘mal'ys1§ designed* 0 gather the n-
formation necessary to begin instructional develop-
ment for knowledges and/or attitudes involves::

(1) identification of the system needs;

(2) determination of instructional goals
which (if accompliched) are expected to satisfy
the needs identified; and

(3) identification ot measurable behaviors
for each goal which (if accomplished) will be
accepted as attainment of the goals.

c. The purpose of ISD is to develop instruction
which will satisfy the needs of the system when
instruction 1s determined td be the appropriate
solution Needs are generated in many ways, some
as the result of management directives inherent to
the system, and others from observed discrepancies
of desired versus actual behavior. For example,
o system need for hetter qualified muanagers might
be generated if low merale ¢n an organization was
Regardless
of their sources, system nceds are the driving
factor behind the initiation of any ISD effort.

d. Based on system nceds, instructional goals
are developed. - Instructional goals describe the ex-
pected outcomes of instruction in terms of a broad
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‘ -
or ubs)ract ntent, state, o condiion (7)  For
examle, 1o improve the managerial skills of Aw
Force personnel could serve as an instructional
goal. Another instructional goal might be 0 have
managers be sensitive 10 the yeeds and problem

of those they manage -, -

v

TN ’
e. Once the needs of the system (job) have been
expressed as instructional goals. these godls dare
analyzed to arrive ut measurable behaviors for

_each  These measurable behaviors are sometimes

called indicator behaviors The appropniate indi-
cator behaviors can serve as acceptable evidence
that the associated goal has been attained. In com-
parison to the basic ISD model (described in chap-
ters 1-6 of this manual), these measurable be-
haviors serve the same function as job performance

«. requiréments.” In identifying such behaviors.

»
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team of subject matter specialists (SMSs) is often
consulted and asked tv describe and agree on be-
haviors which can be measured. and which (if ac-
complished) would be conjudered an indication of
achievement of the goal(sf. It s often critical to
verify these measurable b¥ggviors with the using
agencies and obtain cojcurfence.that if these be-
haviors are performed, the sygtcm needs will be
satisfied. Tt 1s also possible to further validate
these measurable behaviors later during the evalua-
tion of the instructional system by surveying grad-

V- uates to determine the jobtusefulness of the be-
~ =haviors acquired during instruction

)

f. An example ‘of many mcas'hrablé behaviors
related to the previously mentioned goal on mana-
gerial skills might’be to wrate a long-range manage-
ment plan. It 1s the purpose of the ifistructional
goal analysis to determine ull'of the measurable
behaviors which «a student would be required to
exhibit in order to satisfy the godl. *In some cases,
one or two medasurable behaviors might be suffi-
cient while other cases mught ,require many A
sume in this case 1t was dete‘mimed through con-
sultation_ with SMSs and the using agencies that
what specifically 15 meant by the goal 1o improve
management skills of 4ir Force personnel is that
they be able to write Jong-range, mid-range. and
short-range manugcmci& plans. If performed, these

.

- »
‘For an elaboration on the process of idemtifying meas-
urable behaviors see Goal Analvsis by Robert F Muager
(7Y Another related method of identifying behaviors to
serve as the basis of instruction s described by Gron.
lund (23)
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three measurable behaviors would constitute at-
tainment of the goal. In most cases, the analysis
will not be this simple. however. the process is
still the same..

g In the second example ot a goal, suppose that
it was determined that for a manager to be sensi-
tive to the needs and problems of “those he man-
ages he would have to. 1dentify the possible needs
and problems which could arise from his em-
plosees, be able to recognize marlifestatlons of
those needylind problems and prescribe the ap-
propriate action for cach situation. What started
out to be largely an attitudinal type goal then be-.
comes much more definable n terms of measur-
able behaviors which are largely based on knowl-
edges The attitudinal portion of the goal 1s still
present, however, §ince 1t is conceivable that a
manager might know how he 15 expected to gt
toward his employeces without ncmawt
way To design instructional activities which ac-
tually do change behaviors of this kind presents
« real challenge. In some cases, instruction on at-
titudes must be supported by uontlpgenhcx and
rewards built into the job  For cxample, if a man-
ager v expected to be sensitive to the needs of his
cmployees and yet there are no rewards or punish-
ments ds the result of dppropriate Or inappropriate
actions, then the full worth of nstruction may not
be realized It 1< important that personnel ex-

hibiting appropriate bshaviors are rewarded and
not punished. E .

’

h In another ¢xample, supposc the goal was
to understand the classic principles of war and
their nterrelationships.  After consulting  with
SMSs and using agencies, it is determined that
what 15 really meant by understand the classic
principles of war and their interrelationships is to
recogmze operational examples of sach principle
and for given situations, apply thc appropriate
principles. If performed. these two mecasurable
behaviors would constitute attainment of the goal.

T In any case. an agreed upon list of meagur-
able performanees would serve the same function
as a list of job performance requirements.

7-3. Define Instructional Requirements:

- ) "

a4 To deternune “what should be taught,” each
measurable behavior (whether it is an indicator
for an attitudinal or knowledge type goal) is ana-
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lyzedeto determine what must be learned i order

to perform that behavior. This process wlentifies

the content from which instruction 15 to be de-

veloped and the types of learming  (table S-1)
" which are nvolved

b. Returmng to the measurable behavior used
earlier to develop a lung-range management plan.
an analysis would reveal that this behavior re-
quires a student to recognize such a plan before
he could write oné¢ [0 dentfy long-runge man-
agement plans then would be a learning require-
ment for this behavior and be classified as a con-
cept classification task according to the types of
learning in table 5-1 Besides determming what
should be taught, this kind of analysis provides
valuable information in developing and scquencing
objectives, tests, and mnstructional‘activities  (This
will be discussed in more detail later.)

¢. Once the measurable behaviors have been
analyzed to determine the specific content of in-
struction, and the types of learning to be acquired
are identified (problem solving. rule using. etc)
thevobjectives and tests can be developed and
sequenced. .
-

7-4. Develop Obijectives and Tes?s? -

a.“The learning requirements 1dentified for each
measfirable behavior and the associated type of
learning is used as the basis for wnting objectives
and tests  The classification of the types of leagging
is an impgrtant factor since the different types re-
quire certain conditions to be stated in their ob-
jectives which impact.on their associated test items.
The most critical conditions are for classifying.
rule using, problem solving and exhibiting desir-
able attitudes and opinions as shown 1n table 7-1.
For example. the learning requirement to identify
long-range management plans would be classified
as a concept classification task: according to table
7-1, an instructional objective for this task should
read something like the following: Given cxamples
of long-range management plans and nonexam-
ples* which have not” previously been pres'éhtcd:
cvoi'r—e“ctly JdCl’)tlfy cach ) —
"Other learming taxonomies being  used with varying
degrees of success include Gagne (22), Mernlt (8). and
Bloom and Krathwol (23) *
‘A noneXample is defined as anything which would not
be classified as an example of a,given concept To be
useful the nonexample should comtgin spvular irrelevant

properties of the given coneept budlack one or mare
of its critical propertics.

7-3
b The purpose ot the condition to present ex-
amples and nonexamples which have not been pre-
sented before 1s to be sure that the student has not
merely remembered or memorized specific ex-
amples and or nonexamiples ot the concept during
instruction.  If memorization of specific exam-
ple(s) of a concept 1s all that 1s desired, then the
tash 1. and shquld be clussified as. forming asso-
ciations. lf, however, the student is expected to
correctly clussify an example of a concept in many
or all situations, then 1t is a concept classification
task and appropnafe conditions listed n table 7-1
should be controlled.

¢ The same rationale applies when explaining
the purpose of the conditions hsted for rule using
and problem solving. If an objeTtuve js written at
the rule using or problem solving level, it must
be tested at the same level. To be sure that a stu-
dent 1s not memonzing the application of a rule
to only one situation, or in the casc of problem
solving, memorizing the solution {o one spécific
problem, tasks presented in-the test situation should
not have been previously encountered by the
student.

d. One way to cevaluate the pvaus objective
would be to specify é)gampl& and nonexamples
of long-range management plans to be presented
to students -for correct identification. If an “in-
depth understanding” of the concept is desired, the
exampled ind nonexamples gan be increased in
their complexity. That 1s, the nonexamples might
b very similar to examples of the concept. differing
only on one critical. property: or the examples
themselves might be made so complex that it would
be difficult (but not impossible) to determine if
they actually contained the critical properties nec-
essary to make them examples If the objective
is tested at this complexity, however, the exam-
ples and nonexamples used during instruction
should also be at the same difficulty level.

¢ Im4vriting an nstructional objective for «
tash which requires o voluntary act, thus expressing
an attitude or opinion. 1t is important to include
the condition that the students will not know when
they drcgemg evaluated on the desired behavior.*

Procedures described for testing and designing instruc
tion for attitudes or opinions are adapted from Sulodcting
Instrucponal Strategies and Mediu A Pluce to Begin by
Mernll and Goodman (24) .
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Table 7-1. Cntcal Conditions for Several Types of Learning

Type of Learning

(clossifying conce pts)

— - . - -

Rule Using
g encountered.
| Problem Solving

Exhibiting Desirable
Attitudes and
Opinions

!
i

For example, an instructional objective for ex-
hibiting an atutude or opmion might be written
as follows. Without knowing their behavior is be-
ing observed, cadets will demonstrate respect for
the flag during retreat by properly saluting.

f. In testing for attitudes or opinions, 1t is im-
portant to provide a choice for the student be-
tween a behavior(s) consistent with and opposed
to the destred behavior and not to provide =cues
to the desired choice.

g Attitudes or opimions may be evaluated at
three levels to varying degrees of success. Level
one involves gxpressing acceptance or nonaccept-
ance of the stated attitude or opinion, level two
requires the student to respond how he.'she would
act in a described situation involving the desired
attitude or opinion, and level three 1s an observu-
tion of the student’s behavior n an actual situation.

h. The first two levels can be more readily
faked than the third. However, it is sometimes
difficult in an instructional setting to recreate «
real world situation, and approximations to the
actual situation must be used. Regardless of the
level of evaluation. it 1s crucial that the students
not know they are being tested on their attitudes
or opinions. :

i. Once the objecttves and tests are developed,
they should be organized and sequenced into units
and lessons This may be accomplished aceording

Critical conditions to be included in the objectives and
| controlled in the test items.

- + - Se e - -

| Making Classifications | The examples of concepts given should not have previously been presented.
Also, to control for finer discriminations, nopexamples of the concept should be
presented which have not previously been encountered.

! The situations to which the rule is to be applied should not have previously been

4

The specific problem to be solved should not have previously been encountered.

| A behavior consistent with or opposed to the desired attitude or opinion must be

presented and the student’s choice observed without his being aware and with-
out cues being provided as to the desired choice. (For three levels of evaluation
which are possible, see text.)

o

torthe types of learning, actual job sequence, or a
combination of these After this is done, it s
often beneficial to administer the tests in the ap-
propriate sequence to those for whom instruction
is being designed, and to those considered experts
in the area, or representative of the desired atti-
tudes and opinions. This process validates the tests
and also provides a check on the selection of in-
structional requirements and, indirectly, the meas-
urable behaviors, since the instructional require-

- ments were derived from them. For example, the

experts would be expected to pass the tests and
the target population of the course would not.
There probably will be exceptions, but if there s
a substantial difference from the expected trend,
then further analysts is needed on the tests or the
instructiondl requirements and measurable be-
haviors, perhaps even the nstructional goal should
be reexamined.

7-5. Plan, Develop, and Validate Instruction:

4. Based on the types of learning associated
with the objectives, the appropriate instructional
activities arc developed. Ample guidance is pro-
vided in AFP 50-58. volume IV, chapter 3, 15
July 1973, to accomplish this actiaty for knowl-
edges.

b. One method of designing and developing n-
struction for the previous classification objective

on long-range management plans requires that
. ,
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clear statement or definition ot & long-1ange man-
agement plan be prepared, the definition should
specify the critical properties which cause a plan
to be classified as being o long-range management
plan.

c. Next, a file of cxamples and nonexamples of
long-range management plans is compiled  These
examples and nonexamples may be selected, bascd
on the degree of understanding desired as the re-
sult-of instruction The examples and nonexam-
ples to be used during instruction should not ap-
pear in any of the tests

d While the example and nonexample file 1s
being developed, feedback to the student should
also be developed fo cxplain exactly why ecach
example “is one’”’ and why the nonexample “1n’t
one.” This information provides the core of the
instruction and highhights the critical properties
of the concept which must be learned if the ob-
jective 15 to be accomplished Usually. concur-
rently with development of the previous matenal,
the method of instruction and media to be em-
ployed should be determined For example, the
method of instruction might be «<clf-pacing and the
medium might be a wntten workbook In the
situation described. the student may be given a
workbook with a pretest consisting of examples
and nonexamples of long-range management plans
If he passes the pretest. he can proceed to another
objective. If the student chooses not to take the
pretest or fails 1t, the workbook would then pre-
sent im her with the defimtion of the concept.
long-range management plans It might even pro-
vide additional explanatory material on this defini-
tion, written in different words or 1n more detuil

€. After reading the defintion. the student s
directed to the examples and nonexamples of the
concept. If he is not sure why one 1s an example
and another one not, further information 1s pro-
vided to explain why and mghlight the critical
properties of the concept The student js given the
option of seeing as many examples und nonex-
amples as desired (or provided) with the option
to take the final test at any time he feels he has
mastered the concept

f. The foregoing is unly onc method und muny
variations could be used, both in terms of methods
of instruction and the media used  For example. an
mstructor could provide a lecture designed m a
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similar manner, stating the definiion ot the con-
cept ¢nd then providing examples and nonex-
amples and entertaining qucstions concerning them.
Some student response system. would be well
suited for this method of programmed lecture.

g Designing mnstruction which actually changes
attitudes or opmions 1s a very challenging task.

Following arc some suggestions which may be
helpful:

(1) Attitudes and opinions usually require
a certain amount of knowledge to be learned be-
fore a student can rationalize a given attitude or
opmion, therefore, it 15 important that the pre-
requisite knowledge be identified and instruction
be provided according to the appropriate levels
of learning (24).

(2) Human modeling has been used, suc-
cessfully in changing attitudes or opinions (22).
This method requires someone whom the student
respects and can identify with (a human model).
The human model then actually exhibits the atti-
tudes or opions to be acquired by the student.
This method can be meshed into the instruction
presented on the prerequisite knowledges.

(3) Attitudes or opinions may be changed
by designing role-play or simulation situations in
which it 1s more pleasant for the student to adopt
the desired attitude or opinion than to retain a
currently held attitude or opinion (24). The un-

, Pleasant and pleasant cxperiences can be provided

by group pressure or « reward system built into
the situation.

(4) Group discussions which help the stu-
dent examine the consistencies and inconsistencies

of currently held attitudes or opinions may cause
the dcsir@change (24).

(5) Tt is important to avord specific situa-
tions during instruction that are intended to be used
m evaluating whether or not the student has
adopted the desired attitude or opinion; this helps
alleviate the possibility of a student remembering
how he ought to act rather than how he feels (24).

7-6. Conduct and Evaluate Instruction. Proce-
dures for evaluation are contained in chapter 6
of this manual and in AFP 50-58, volume V. A
continuing system of muodification and evaluation
will include questions such as. “How well has
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the course been taught™ “Are we accomphishing
what we mtended to do? and “How can we im-
prove the course™ Fually, “Is the instruction
satisfying the system needs for which it was de-
signed™ The answers to this final question,
which usually can best be answered by the using
agenuies and the monitoring staff elements of HQ
USAF, provide the final step in the vahdation
process. The information obtained s the infor-
mation needed to validate the instructional goals
as previously described. When the instructional
goals are modified, based on information such as
this and information obtained from students and
instructors, the ISD process s repeated through
the five steps again, as necessary.

o,
7-7. Knowledges and Attitudes Encountered in

Performance-Based Systems. When knowledges
and, or attitudes are to be learned in perform-
ance-based instructional systems, the process of
designing nstruction for them is the same as
previously described in this chapter. In per-
formance-based systems, however, knowledges
and, or attitudes are identified as the result of
analyzing observable job performance require-
ments into their component parts. Whereas, in
*

~J
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knowledge-based systems, the knowledges and,
or attitudes are derived from an analysis of the
istructional goals and their measurable be-
haviors. Once knowledge and, or attitudes are
identitied as being a learming requirement, they
should be classified as to their type of learming,
and objectives, tests, and instruction be developed
in accordance with the procedures previously de-
scribed in this chapter and in AFP 50-58, vol-
umes [l and V.

7-8. Summary. In conclusion, ISD can be ap-
phed to knowledge and attitudinal subject matter.
In eomparison to the basic model described in
chapters 1-6, there are some procedural differ-
ences in data collechon but the same principles
of ISD are applied. The following summarizes
the steps involved when applying ISD to know-
ledges and attitudes. develop instructional goals
from system needs, analyze instructional goals
to determine measurable behaviors which, if per-
formed, will satisfy the goal, analyze measurable
behaviors to determine instructional require-
ments, develop objectives and tests from the in-
structional requirements, plan, develop and vah-
date instruction, and conduct and evaluate in-
struction.
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CHAPTER 8

Air Force Flying Training

8-1. Introduction. The ISD proeess and model
have been described n detail in the preceding
chapters. The purpose of this chapter 1s to provide
supplementary information of interest tu persunncl
planning or performing ISD of flying training
courses.

a. ISD combincs prinuples of nstructional de-
sigir and management engineering. In applica-
tion, the management engineering assumes a larger
role with an increase m organizational size and
complexity ISD of flying tramning represents such
a problem. The objectives of this chapter are to,

(1) address those charactenstics of flying
traming ISD which cause it to differ from other
ISD cfforts; and

(2) discuss some methods for resolution of
problems caused by these characteristics

b. The following listed items arc indicative of
those characteristics which niake ISD of flying
training different

(1) the number and complexity ot job task
items;

(2) mission role diversity,

(3) mherent danger associated with flying
traming;

(4) the high degree of responsibility placed
on aircrews for safe mission accomplishment:

(5) the broad functional interface between
operations and functional support agencies;

{6) use of special media devices {(for exam-
ple, aircraft, simulators, mstrument tramers, pro-
cedures trainers, etc.);

O
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(7) hgh cost ot cqupment. resources,
(8) high operating and maintenance cost;

(9) traming conducted under various weather
conditions;

(10) the volune of regulatory constraints
(regulations, manuals, checklists, policy),

(11) incompatability of civiian skills with
military flying skills necessitating training in each
task; and

(123 the 1SD products which must be de-
veloped (course training standafd, syllabus, etc.).

¢ Although it s by no means a complete list,
these charactenistics are considered to be repre-
sentative of most flying training courses and should
serve as an inial point of departure for discussing
flying training ISD The management problems
created by these characteristics impact on instruc-
" tional design  Such impact may require substantial
tradeoffs between learning effectiveness and prac-
tical working constraints during development and
implementation. The .remainder of this chapter
will deal with those factors which influence suc-
cessful applications of ISD 1y flying training cur-
ricula. '

8-2. Identification of Goals and Initial Planning.
Establishment of instructional goals and develop-
ment of a plan to achieve those goals are pre-
requisites for successful ISD of flying training
courses

a GoaLs. The goals of instruction are to tran
or educate a specified number of individuals to
perform specific job requirements. Limits may be

74
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established on the time and 1csources avatlable to
develop instruction using ISD methodology . Policy
and guidance constraints also tend to restrict the
designer’s latitude for manpower, funding. etc The
goals for ISD are the criteria aganst which the
ISD curriculum is evaluated Goal statements
should be specific enough to clearly define the goals
but general enough to avoid unnecessary design
constraints which inhibit goal achievement.

b. ISD APPLICA1ION PLAN  Goals alone do nol
provide an adequate base from which to accom-
plish ISD. A plan must be developed and co-
ordinated to ensure that orchestration of effort 14
achicved with order and reason but without un-
necessary duplication or oversight At unit level
a formal plan may be unnecessary. At higher
levels (MAJCOM, wir division, ete.) a tormal plan
is essential 1n order to establish the authority, task-
ing, working relationships, etc. A goud plan for
ISD may contain the following items of mfor-
mation,

(H
(2) ISD goals and constrants;
(3)
(4)

(5) tasking (mcluding estabhishment of any
special organizations, study  groups, working
groups. etc.):

purpose ot the plan,

directing authority,

concept of operations:

t6) poiicy and gudance tor the 1SD effort,

(7) working relationship  between agencies
(if unusual n nature):

(8) mtial milestone completion dates,

(9) implementation date of the ISD currie-
ulum;

(10) products and documentation to bhe de-
liverd® as part of the ISD package (CTS, syllabus,
data bank, decision rationale. ete ), and

(1) training coneepts to be employed

¢ ISD _ Prac ey WORKING. CONSTRAINTS
Some gmdance 18 necessary regarding ground rules
for resource usage  This guidanee should ecome
directly from the directing authonty in writing to
avoid any misunderstanding  The speeific type of

gudance which may be provided 1s beyond the

\

[t I

IRV

AFM 50-2

stope of this chapter, however, a few examples
should be sufficient to rase issues relevant to a
particular ISD effort.

(1) Manpower
(a) What manpuwer celhngs arc imposed”?

(b) What manpower resources are avail-
able to draw from?

{c) What skill fevels are required?

(d) Will traiming be necessary to meel
skilled personnel requirements?

(¢) What will be the student load?
(2) Resources Equpment

(a) What resource equipment utilization
constraints are imposed?

(b) What equipment 15 available for this
I1SD curriculuny?

(c) Is any new equpment programmed
for the future (for example, new aircraft type,
radar, ejection seat, advanced simulator, etc )?

(d) What funding limits are imposed for
any additional equipment which may be needed?

(3) Facies.

(a) What facilittes will be available for
training use?

(b) What new construction or modifica-
tion to existing facilities 1s pending?

(¢c) What funds are available for addi-
tonal needed construction “modifications?

. (d) Has consideration been, given to sup-
port «facilitics  (for example. quarters, messing.
alert. weapons storage, hangar<. ramp space, ctc.)?

() Regulatmm' .

-

(a) What regulatory documents are ap-
phcable?

(h) Are these subjeet to warver if required
for tratning effectiveness?

(S) Policy Guidance

{a) What 1s the basic trammg philosophy?

~(h) Wha training concepts dare  decept-
able” Which are not?
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These examples are only « few of the guestions
which should be raised i order to further define
ISD working parameters 1t is advantageous to
identify these carly in the development to avod
futile expenditure of ime and effort

*d. LoNG LEADTIMF ITEMS

(1) Acquisition of long leadtime items, often
requires premature identification of quantitative
and qualitative resource requirements. The ISD
. process should 1dentify exactly what 15 required in
terms of numbers of nstructors, nstructional
equipment, and faciliies  Unfortunately, the time
between full knowledge of media resource require-
ments and the scheduled implementation «of the
new curriculurn may be less than that required
to obtain essential resource items necessary for
mplementation Delaying implementation to ob-
tain desirgd media. resources may be impractical
or even impossible. Sometimes instructional de-
asions must be made earlier than desired. and
based on less than complete nformation in order
to ensure availability of required training support
items when they are needed. Seldom is this an
easy task. All relevant information must be care-
fully weighed, and the final decision based on
the best information wvailable at the ume the de-
cision is made Often this means delaying the
decssion until the last moment which offers reason-
able assurance of timely acquisition of needed
tems. Since this pont 15 somewhat elusive, it 15
helpful to establish mulestone dates for majur stages
of development, such us initial design, requests
for proposals (RFP), source selection, delivery,
testing: mamtenance. supervisory, and instructol
traiming, and courseware validation  While all uf
these may not be necessary or n this order. theie
should be enough differentiation at the vartous
acquisition stages to allow managerial control
through management by exception  As these mile-
stones are passed and the ISD progresses, addi-
tional system requirements data will surface  This
new data may be usud to revise and update earlicr
system requirements estimates and to intiate now
~acquisition or modification requests  In this man-
ner long leadtime items develop concurrently with
instructional design and allow timely ISD imple-
mentation.

(2) Particular nterest should be given to
items such as buildings, ramp space. runways. auto-

Q
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mated #data processing, special tramning devu’cs,
and manpower requirements.” The oftice of pri-
mary responsibility (OPR) for the type of re-
source ur support required should be able to pro-
vide all the necessary data pertinent to planning,
procurement, and’or construction of these re-
sources. For example, the civil engineer should
provide information for building construction or
modification, ramp space additions, etc., while
plans and requirements should be able to provide
information regarding acquisition of special media
devices such as simulators, instrument trainers,
These. examples allustrate the coordinated
management cffort necessary to obtuin resource
support requirements for 1ISD of flying training
courses.

ete

e. Dara Auromanon Suprori  Automated
data processing (ADP) has many potential ap-
plications 1n large-scale flying training 1SD efforts.
It is useful for data handling and simulation model-
ing during course development as well as for
student/resource scheduling and administrative rec-
ords keeping during implementation. The follow-
ing paragraphs provide a bricf description of these
ADP applications to acquaint the instructional de-
signer with advantages and disadvantages of cach.

(1Y Data handling

() In small I1SD efforts, manual data
handling 15 ustally adequate However, ISD of
flying traiming courses mvolves such a volume of
task analysis data that manual data handling may
not be capable of providing desired support In
this case. ADP may be the only acceptable alterna-
tive In practice, task analysis data must be ob-
served. recorded, sorted. indexed, stored, and
«electively retrieved in o useful, coherent form.
ADP can perform most of these operations rou-
tincly without muny disadvantages inherent to
human systems. Since task analysis data 1s compiled
carly in the ISD process, any ADP services de-
sred must be identificd in ume to allow for their
avatlabihity when needed. AFM 300-6, AFM 300-
12, and AFR 300-2 provide iformation for
obtaining ADP services

(b)Y Desirable ADP  charactenstics  for
handling task analysis data are a flexible indexing

In considering manpower requirements, the nced for
ISD-trained personnel and stability of assignment for
such personnel should not be overlooked

-
O
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system and a large storage capacity Regardless of
the indexing system used, it should be compatible
with the ADP equipment available, and it should
cross-reference task stems with the respective ob-
jecive, test, function, cquipment, procedure,
knowledge, or decision to which they relate A
well-designed index system will allow cxpansion
and introduction of new task data and will facili-
tate  commonality analyses during courseware
development,

(2) Modeling

(a) An ADP model tor umulating the
mstructional system may be constructed if suf-
ficient system data is available Such a “simula-
tion model™ allows analysis of system operation in
terms of a defined set of nput factors without
the expense nvolved with actual construction and
operation of the “real™ instructional system Use
of the model permits the designer to analyze sys-
tem resource utilization and cost factors Such
analysis may not be practical by any other method
Successive interactions with various media and/or
sequence option inputs yield information which
leads to the most cost-effective nstructional system
possible under the defined constraints Though the
benefits of this kind of modeling are great, there
are inherent disadvantages .as well.  Simulation
modeling requires detailed mformation of instruc-
tional system constramnts, including system com-
ponent interrelationships  These relationships are
not always known, nur do they always remain
constant with time, therefore. it 1s sometimes
necessary to make assumptions regarding them in
order to “operate” the model. When this 1s done.
it should be kept in nund that vutput data reflects
the inaccuracies of any erroncous assumptions,

(b) The more closely the model simulates
the job-world constraints which 1t portrays, the
more accurate and rchable the output. Further.
the expense of identfying and quantifying all the
instructional system variables and their interrela-
tionships may be prohibitive. Thus. this kind of
simulation modeling may not be practical except in
very large ISD efforts involving extremely high
cost resources. The intent here is to identify po-
tential ADP uscs. Their application must be
tempered with judgment based wpon an undet-
standing of the potential benefits uand anticipated
costs in time, manpower. and resources.

[ag Tl
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(3) Scheduling. In large systems. resource
utihization presents a significant problem. The goal
Is to maximuze resource utihization. While a single
scheduling problem may be manually resolved with
nunimal effort, o large-scale scheduling problem
involving many students and instructors, media,
etc. may make manual scheduling impractical.
ADP offers the capability to solve most scheduling
problems quickly and according to specified con-
straints. Although the computer may be able to
resolve most scheduling problems. some special
problems for which the computer 1s not pro-
grammed may remam. These special problems
revert to manual scheduling for resolution._Pro-
grammung these special problems may involve com-
plex constraints which represent costs dispropor-
tionate to the benetits expected. In summary, ADP
scheduling s possible. The factors which influence
the decision are numerous and complex. The bene-
fitt, must be weighed against the expected costs
for ADP services.

(4) Adrmunistrative record keeping.

{a) One of the fallout stems from ADP
scheduling i the data concerning student progress
and resource utiization. In the case of student
progress. ADP s capable of keeping realtime
records of student achievement. With ADP such
data is quickly available to aid 1n counseling and/ or
manual scheduling ADP can relieve the instructor
of time-consuming *‘bookkeeping” and permit him
to devote more attention to instructional rather
than clerical tasks.

(b) ADP equipment may be programmed
to summarize resource utiliaztion in such a way
that course training managers can identify resource
excesses, and deficiences This information assists
‘management in justifying and obtaining needed
additional resources, and allows excesses to be
employed elsewhere’ Further, it provides an indi-
cation of maximum student load capability based
on resource constraints, and identifies additional
resources necessary if student loads increase be-
vond programmed levels,

(5) ADP summarv ADP provides capa-
bilitics which enhance 1SD development and 1m-
plementation. yet. ADP support may be difficult
to obtain due to the expense involved and the
competitive nature of computer time allocation.
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Requirements must be dentified carly and suf-
ficient justification provided to confirm ADP sup-
port needs. Unfortunately, the leadtime required
to develop and test computer programs is often in
advance of full knowledge of system operating con-
straints. This forces delays for reprogramming and
further testing. The instructional designer can aid
in resolution of this problem by working closcly
with the programmer durning development of duta
support systems.

8-3. Maedia:

a. MEepIA DEvICES. Flying traiming courses tra-
ditronally have emploved special types of media
devices to enhance learning effectiveness as well as
to reduce traimng costs and exposure to risks in-
herent 1n actual flight. Certanly the aircraft 1s a
preferred media for criterion performance and may
be required for much of the mnstruction Yet often
the instruction 1s effectively {sometimes more ef-
fectively) taught with less expensive devices. Often
the aircraft 1s not the ideal traming vehicle. Safety
factors, high operating costs, and an undesirablc
physical and psychological environment (noise.
uncomfortable temperature. undue stress. ctc.)
often make alternative devices more attractive. in
terms of cost and or effectiveness. A prime ex-
ample is a realistic simulator in which hazardous.
but necessary, procedurcs may be practiced. re-
petitively. without rish The designer’s task s to
design the instruction tu use the appropriate media
which will accomplish the nevessary training m
the most cost-effective way. Thus. by selective
media usage, the instructional designer enhances
both learning effectivencss and cconomic efficiency.
Invariably, some tradeoffs will be required during
media sclection; however. the only acceptable
media will be those which meet instructional ob-
jectives. Ffom among these, the instructional de-
signer should select the medium which represents
the most cost-effective alternatives. More attention
is devoted to media selection in the fc;liowing
paragraphs.

b SELECTION OF MFDIA

(1) Media requirements are determined for
cach objective based upon the medium which
offers the greatest learning transfer capability In
addition, media alternativey are identified for com-
parison and possible tradeoffs between ffective-
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ness and economy. Often 1t 1s necessary to sub-
jectively  quantify learning  effectivencss for a
media, objective combination. This value, coupled
with ¢stimrates of time to learn the desired in-
formation vr skill using that mcdia, and estumates
of media utihzation costs. yields data regarding
the cost of teaching a specificd objective by various
media. This process provides o quantified basis for
media decisions, however, it does not make the
decision The data obtained from. this type of
analysis is only as rehiable as the learning effective-
ness. learning time, and cost estimates; therefore, -
managerial experience and other intangible factors
weigh heavily on the final decision. The question
which must be addressed 1s whether the time spent
n such analysis 1s worth the potential cost saving
which may develop from the analysis. While this
type of analysis offers potentially uscful informa-
ton, the validity of the data may be questioned
because of its subjective base. Still, it may provide
the only quantified base for managerial discrimina-
tion between various media/cost./benefit alterna-
tives

{2) When media types have been assigned to
each objective, the media requirements hst should
be consolidated to identify qualitative and quanti-
tative needs. A comparison between the consoli-
dated ISD media requirements hst and the list of
media devices alrcady available identifies items
which must be procured. Should it be impossible
(for whatever reason) to procure equipment
nceded, the mstructional designer must recvaluate
the instruction and identify alternative equipment
(if possible) capable of supporting instructional
objectives and related hnowledges or skills.

(3) Often media selection is restricted to
what is presently available. This is not always
destrable from an instructional design point of
view since it may impact directly on learning
effectiveness; still, it is a realistic economic ap-
proach. and a common practice. It makes s&nse to
determine if instructional objectives can be met
using “‘on board” equipment/facilities (including
those which can be economically modified) before
nvesting in expensive new equipment.

¢. MAINTENANCE. Most media devices require
occasional preventive maintenance, yet, in spite of

these precautions a few will suffer untimely break-

down. This should be expected and planned for.
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In some instances, spare cquipment may be em-
ployed pending repair or replacement of the mal-
functioning equipment If the item is expensive, it
may be mmpractical to have a spare In this case.
maintenance and repair service planning should
allow for “downtime” dunng which the equip-
ment can be worked un without interfering with
instruction

d TESTING

(1) Most flying training objectives are tested
in the aircraft. Others are tested in the media which
offers assurance that the task could be performed
in the aircraft, if necessary. A good example 15
the ejection procedure in many aircraft Perform-
ing a practice ejection in a real aircraft is unthink-
able. Thus, for safety and economy considerations,
the ejection procedure 15 practiced and the test
administered in another media, such as a cockpit
simulator or ejection seat trainer. Naturally, the
reality of the canopy departing the aircraft, the
windblast, and the kick of the charged scat may
not be reahstic, but the procedural actions pre-
paratory to actual ejection are identical to those
required in the aircraft and they are the critical
aspects which must be learned. There are other
similar situations such as engine-out approaches.
engine fire, loss of cabin pressure, etc., which fall
in this category Simulated tests offer not only a
safer environment, often, they provide a better
and less expensive learning environment. For
example, the instructional sequence may be
stopped at any point during simulation for clari-
fication or additional practice, as required, then
re-initiated. Since this can not be done in the
aircraft (criterion media) for cither economy or
safety reasons, the simulated environment is often
more effective in certain learning, testing situations

(2) As stated previously, the intent in apply-
ing ISD is to develop quality traming at least cost
To achieve this goal, the instructional designer
must carefully weigh advantages and cost of media
usage for cach objective. Selection of the proper
media for instruction or testing requires answers
to pertinent questions such as the following.

(a) What média best suits the objective?

(b) What alternatives exist?

‘ 7
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{c) What 1s available locally?

(d) What is the cost of operating and
maintaining these media?

{e) How long a leadumc s needed to
obtain propused media? Develop courseware?
Train nstructors, operators, mntuners?

. (f) How much mstructional time is re-
quired using the primary media proposed? Sec-
ondary?

(g) What cost differential exists between
media alternatives?

(h) What are the costs tor manpower,
supplies, program development?

(1) Are the proposed media compatible
with other courseware with which the media
may be used?

(j) Are media (device)
available locally? Spare units?

repairs / parts

(k) What storage or special handling re-
quirements arc necessary?

(1) What type of traming 1s requred to
operate? Maintain?

(m) Is other equipment necessary to use
these media”? .

(n) Where can the objective be tested?

(o) What tradeoffs are necessary if a
different medium 1s used?

(p) Are safety factors observed in these
media? ;
(q) Is 1t reahstic” | ,‘

(3) These questions are :onl) samples of
those which must be COﬂSld,Cer'; if the most cost-
effective media sclection 1s madle. The questions
will vary based on the working constraints im-
posed upon media usage. The process bccomes
caster with application and experience since prior
research regarding media capability, constraints,
cost, and availability reduce the amount of addi-
tional work necessary in many ¢hses. Still cach
medium, ‘objective combination mujt be individ-
ually selected to ensure that the ‘igstructional
objective is satisfied in the most cost-effective
manner.
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8-4. Application of ISD Process:
a. IMPACTS:

(1) Flying traiming s a direet nussion sup-
port function. As such, it enjoys a broad func-
tional area interface with other mission support
functional areas Consequently, any alterations in
flight training methods usually affect support re-
quirements Similarly, chuanges in functional sup-
port capability usually result mn 4 corresponding
change in mission effectiveness. Occasionally
minor change in ether area will produce dramati
mpacts to musston capability. Thus, 1t becomes
essential that all training nnovations or support
capability changes be coordinated in advance to
avoid adverse impacts to respective functiondl
support areas as well as tu the mission effectiveness.

A

(2) ISD of flying training offers many op-
portunities to introduce innovatfve concepts,
methodologies, ctc, which mprove tramning. but
which also change the character ‘of the course im-
mensely. The impacts are not always known, and
even when they are known. their effect on mission
capability 15 not always predictable. One solution
to this problem 1s to establish an interfunctional
area working group to assist with recognition and
resolution of potential impacts. The working group
is particularly useful to the ISD effort in the initial
stages of Step 1 (Analysis of Systems Require-
ments) since group members arc able lu;provide
expertise and known constramnts pecuhar to re-
spective functional arcas (for example, mainte-
nance, logistics. personnel,etc.). This aids in estab-
lishing ground rules for further ISD. In addition,
many unanticipated problems occur during 1m-
plementatien. The working group is able to assist
int resolution of these problems with minimum im-
pact since all functional areas are represented

(3) In practice, the working group must
play an active role. Their individual and collective
contributions are essential to successful imple-
mcnt‘[éj n of the ISD curriculum. Working group
part} Pation often promotes understanding and
_~ support of ISD and aids the working group repre-
/ tatives in recognizing and addressing potential
f\]'nctional area impacts within their areas.

\

b. DOCUMENTALION.

(1) The survivabihty of an 1SD curriculum
s directly related to the supporting documenta-
tion. The documentation acts as a baseline for
evaluation of proposed curnculum changes. To
be effective, documentation must include all
pertinent factors which influenced a traming de-
cision, ncluding facts, ussumptions. majority and
minonty vpinion, and the name of the individual
who actually made the decision. This precludes a
requirement to perform a second detailed analysis
of the decision rationale and provides a valid
comparison between the relative merits of exist-
ing and proposed traming solutions.

{2) Documentation of ISD efforts in flying
training 1s involved and time-consuming, yet, it is
essential for ISD curriculum continuity following
implementation. As an area of recent ISD interest
and application, little information is available con-
cerning problems characteristic to I1SD of flying
training courses. The more documentation that is
available, the clearer the definition of the types of
problems which may be anticipated in flying train-
ing ISD efforts, and the more successful the solu-
tions to these problems. In this respect. continuity
of the ISD curriculum 15 maintained by a self-
refining process founded on documentation of
factual ISD data.

(3) For reasuns of I1SD training effectiveness,
and continuity over the long term. the importance
of adequate documentation is so great that one
cannot afford to ignore it.

¢- ProDUCTS

(1) A full ISD effort will result 1n numerous
products which have applicability to management,
course control, and training personnel. The prod-
ucts which receive the most exposure are ‘those
directly related to the traming for which the effort
was initially undertaken These may include such
items as

(a) job performance rcquircn.fents.
(b) training requirements

(c) course control documents.
(d) courseware:

I instruction guides (lesson plans).
2 student study guides.

B
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3 student workbooks  (programmed
texts). )
4 learning center instructional packages,
etc

(e) implementation plan

(2) In addition to these ecxamples, other
valuable ISD byproducts may include the follow-
ng:

(a) task analysns data bank

(b) target population data.

(¢) courses which support part or all of
certain job performance requirements.

(d) media selection rationale.
(e) personnel, resources justifications
(f) ISD documentation

(3) Products which support an ISD cur-
riculum should be stated in ISD (behavioral)
terminology. So stated, there 15 o direct relation-
ship between the curriculum and the product
which addresses instruction to meet precisely
stated training requirements. For example. in exist-
ing course traming standard (CTS) terminology
there is some dégree of vagueness. This 1s not
conducive to yuality traning gffice it is subject
lo interpretation by both the thiner and user of

* d. Formation flying techniques and procedures:
TWO-SHIP (day & night)
(1) Ground operations
(2) Takeoff, climb, leveloff.
THREE & FOUR-SHIP (day only)

| (I 3) Tdkeoff, climb, leveloff. . .

RAAAASAAAAIAAAIIIANAAAAARATIGAIAAA RIS AAIATIN AT SRR I A AN IR IS ARSI ANASIAIAAIIIAIIMAIAIASIIIAANI
ATV VAL CAAAR AR AVA AL A A TAVA L VAV AAAAA PRV R AA VAL AT AVAAR ARV SRV VAAA AR A A SAAVA VS AVA L AAAA
-

Level of proficiency;,

“3" Performs in an essentially correct manner. Recognizes and corrects errors. Can apply knowledge
gained to new or related job elements. Requires normal supervision.

Figure 8-1.

'
v
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the product CTSs stated i ISD  (bchavioral)
terms do hot allow the nterpretation latitude of
exxstmg CTSs; therefore, the communication be-
tween trainer and user is more precise and useful
as a common ground. This aids the user with
identification of training deficiencies and the in-
structional designer (trainer) with resolution of
training problems which caused these deficiencies.

Figure 8-1 shows an extract from a “standard” «

flying training CTS.  Compare this with the ex-
ample of ISD CTS shown 1n figure 8-2, and note
the advantage of the latter

8-5. Summary. [SD of flying training courses uses
the same process and model as other ISD efforts;
however, due to the size and complexity of flying
operations, certain management problems assume
larger proportions. Resolution of these problems
begins with definition of traning goals and the
development of a plan designed to meet those
goals. Maximum use of all available managemunt
tools 1n « coordinated working environment re-
duces the ISD problem to more realistic and
manageable proportions. The lessons learned from
ISD efforts, if properly documented. support ISD
curriculum continuity and serve to further appli-

cations of ISD to current and future flying training
courses.

LEAD WING }
T — |
3 !
3 3
. 2 3

i
1

Extract from Course Training Standard (CTS) Using Code Key
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9-1. Introduction. The 1SD concept described m
the first six chapters of this manual applies to
the development and design of all Air Force edu-
cation and training programs The purpose of this
chapter is to relate the process specifically to
technical trarning. Technical training 15 Air Force
specialty (AFS) oniented, and this affects the gap-

therefore, the information in this chapter s limited
to these two steps.

9-2. Analyze System Requirements. The applica-
tion of the first step of the ISD model to technic.l
training begins with a general description of the
operational system and concludes with the docu-
mentation of specific job tasks and related data.
The entire analysis is directed toward determining
the human role 1n the operational system—a role
described in terms of duties and_tasks necessary
to perform operational system functions such as
“control, operate, and maintain.

a. IDENTIFICATION AND ORGANIZATION Proc-
Ess. The process of identifying and organizing

of the following altivities:

(1) Identify opérational system factors such
as mission, operational policies and procedures.
major components or items of equipment, and
functions.

(2) Identify job performance requirements
of the operational system.

(3) Develop an inventory of valid job duties
and tasks and supporting data.

b. IDENTIFY OPERATIONAL SYSTEMS FACTORS
The paragraphs on “SOURCES OF INFORMA-

lk\l‘c ‘8 D)

plication of Steps 1 and 2 of the ISD process,

these duties and tasks requires the accomplishment

=

9-1

CHAPTER9 v

Air Force Technical Training

[ION FOR SYSTEM ANALYSIS™ in chapter 2
provide adequate coverage of this activity.

c. IDENT JoB PERFORMANCE REQUIRE-
MENTS, As explained 1n chapter 2, the identifica-
tion of job performance requirements is one of

. the most critical activities in the ISD process,

since the tasks and related data form the basis
for the remaining actions in the ISD process.

(1) Because technical training 15 Air Force
specialty oriented, job performance data are col-
lected and grouped according to the structure .of
the Military Personnel Classification System .de-
scribed in AFM 35-1.

(2) Typically. the identification, organiza-
tion, and analysis of job performance require-
ments information 1s accomplished from - the
general to the speaffc in an order similar to
figure 9-1. .

(3) As previously mentioned, the first activ-
ity in Step 1 of the ISD process is to describe the
operational system. The second major activity
is the identification of the job performance require-
ments. As the major job duties and tasks are identi-
fied, there is a need to determine which Air Force
personnel should perform them This involves
matching the dutics with the career field sum-
maries (a few cxamples of these summaries are
shown in figure 9-2) and then the duties and tasks
with the AFSs within those career fields (figure
9-4 shows an Air Force spegialty summary and
specialty description') Occasionally, some of the
dutics and tasks will not match up with any

‘Dceriptlons of the existing Air Force specialtics are
contained 1 AFM 36-1, for officer personnel. and AFM
39-1. for enlisted personnel y
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’ OPERATIONAL SYSTEM :
’ (Aircraft) '
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: Y :
’ < ’
® : :
’ FUNCTIONAL AREA ’ ’
. ’ (Maintenance) :
’ -
[N ® ' :
[] ’
‘ A} :Q““‘\\“““ \.“\“‘\“‘\‘:
o x
. ] Y
CAREER FIELD * s

(Airmon Aircraft Maintenance)

-

Y

H ¢

“ - e

SPECIALTY
(Aircraft Maintenance Specialist)

Y : 1

-

. DUTY

(Performs Inspections, Repaire, etc.) /
-

Y

TASK AMD KNOWLEDGES ‘ .
(Inspects, Cleans, Removes, . .. items)
. (Principl‘es, Theory, etc.) .
Figure 9-1. Sequence of {dentification and Analysis 3 ‘e

existing specialty, in which case 1t may be neces-

sary to propose changes to an existing specialty

or creation of a new one.

(4) After the career fields and Air Force
specialties involved are determined, the process
of identifying the specific duties and tasks and
job supporting data continues. The basic methods
for collecting the ‘required information were ex-
plamed in chapter 2. One of the most compre-
hensive sources of job data for an existing Air

Force specialty is the Occupational Survey Report
developed according to 4FM 35-2, Occupational
Analysis Procedures for Conducting Occupational
Surveys and Air Force Specialty Evaluation. These
reports are produced by the Air Force Occupa-
tional Measurement Center at Lackland AFB, TX.

) An occupational survey report is pub-
lished after inventories have been administered to
job incumbents and the data have been key-
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4
AIRMAN AIRCRAET ACCESSORY MAINTENANCE CAREER FIELD (42)

The Airman Aurcraft Accessory Maintenance Career Field includes the skills, func-
tions, and techniques employgd in the muintenance of propellers, pneudraulic systems, Jin-
struments, electrical systems, aircrew egress systems, fuel systems, including inflight refuel-
ing systems, and other accessory systems normally installed in aircraft weapon systems.
Accessory systems include pneumatic, oxygen, heating, cooling, firc extinguishing, pressuri-
zation, and fuel, air turbine auxiliary test systems. This career field also identifies the spe-
cialized skills required in the maintenance of aerospace ground equipment used in direct
support of aircraft weapon systems.

-

Introduction

AIRMAN AIRCRAFT MAINTENANCE CAREER FIELD (43)

1. The Airman Aircraft Maintenance Career Field encompasses the mechanical functions
of aircraft engine installation, removal, maintenance, and repair, and the maintenance,
repair, and modification of helicopters, turboprop aircraft, reciprocating aircraft, and jet
aircraft.

2. The Aircraft Jet Engine subdi\gsion (AFSCs 432XO0) includes 1nstallation, removal,
maintenance, and repair of turbojet and ramjet engines when installed on missile systems
such as the MGM-13, ADM-20, and the AGM-28. Also included in this subdivision
is the maintenance responsibility for small fuel, air turbinc auxiliary engines installed on
aircraft weapon systems. *

AN

Introduction

AIRMAN METALWORKING CAREER FIELD (53)

1. The Airman Metalworking Career Field includes the functions involved in fabricating,
molding, shaping, cutting, and joining metals, and repairing metal parts. This field includes
aircraft structural repairs, metal heat treating, welding, plating, forging, and machining,
and installation, modification, and formation of plastic articles. It also includes corrosion
control for missile, aircraft, and support systems. and technical nondestructive inspection
of aerospace material parts, components. and pressurized systems.

2. Excluded from this career field is the corrosion control function associated with Civil
Engineering areas of responsibility which is included 1in AFS Protective Coater. AFSC
552X4. .

Figure 9-2. Career Fields in Maintenance Function Evaluation

89
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. punched and computer analyzed, A single com-

prehensive report is prepared for the entire survey
sample. However, separate reports can be made
available for describing particular job types, spe-
cialties, shredouts, or organizational unts.

(6) Figure 9-3 illustratés entries extracted
from an actual occupational survey report com-
piled for the 431X1 career ladder. These extracts
show the percent of ime spent and the percent of
members performing several tasks The task, “In-
spect and Service Liquid Oxygen Systems” is in-
cluded five times to show differences based on
aircraft type and AFS skill level. In figure 9-3.
a comparison of the 3-skill level personnel shows
that only 6.32 percent of the apprentice recipro-
cating engine aircraft mechanics perform this task,
while 37.58 percent, of the apprentice jet air-
craft mechanics perform it The figure also shows
that the percent of members performing this task
increases as they go from the 3- to the 5- to the
7-skill level, but the percent of the members’
time spent on this task decreases as they go from
the 3- to the 5- to the 7-skill level. If the ISD
process establishes that instruction is required
on this task, this information has implications for
the design of the instruction.

(7) A study of the entire report reveals that
a large number of aircraft maintenance specialists
perform this task. This serves to validate the cor-
responding portion of the specialty description
(see marked task in figure 9-4). Similarly, other
statements in the specialty description are either
validated, or a need for revision is indicated.

(8) Once the job performance requirements
have been established, they are used in establish-
ing, revising, or validating career field descriptions,
specialty descriptions, training standards, and in-
structional systems. .

9-3. Define Training Requirements,

a. METHODS FOR PROVIDING TRAINING. The
accomplishment of Step 2 of the ISD model re-
quires the identification of specific training require-
ments and the selection of methods for providing
training As explainéd in chapter 3 of this manual,
one of the first actions in Step 2 of the ISD process
is to determine if training is required~ When a
decision is made to provide training, the next

8t

. ? AFM 50-2
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T action 1s to select the most cost-effective method

or methods. In some situations, a single method
such as OJT may be completely satisfactory. How-
ever, more typically, « combination of methods
such as formal resident training, field traiming,
and OJT is needed to meet initial and continuing
training requirements for both new and existing
operational systems. In each case the selection is
based on factors included in the paragraph
“"CRITERIA AND CONSTRAINTS AFFECT-
ING THE SELECTION OF METHODS.” of
chapter 3. When applying these factors, considera-
tion should also be given to the following available
methods of providing training:

(1) Conjract Special Training (Type 1) and
Contract Tec“rtm_cgl Traming (Type 6)are formal
training conducted by civilian industrial or educa-
tional institutions. This method of providing train-
ing 1 often used to meet mitial traming require-
ments of new Air Force systems. Also, contract
training is used when it 1s more economical than
developing an Air Force training capability. An
example of the latter 1s the Weathet Officer Train-
ing Program \\vhich is provided by a civilian edu-

cational instltWtract with the Air
Force.

(2) ATC Special Training (Type 2)? is
formal traming of g/One-ume or limited nature
conducted by ATC instructors at an Air Force
base .or a contractor’s location. It is designed to
qualify experienced personnel in the operation and
maintenance of weapon, equipment, of space
systems and related equipment, or in operational
techniques and procedures.

{3) Resident Regular Traming (Type 3)%1s
formal training of a continuing nature conducted
at an ATC installation. It includes courses designed
for initial training of personnel., cross-training from
one AFS to another, training on special or new
equipment or procedures, and advancement within
an AFS.

(4) Field Traming (Type 4)* 1s training
conducted by ATC personnel at vperational loca-
tions on specific systems and associated direct-
support equipment for maintenance and dircrew
personnel. The traimng may be conducted by

"See AFM 50-5. Volume I, chapter 3, | September 1974. -
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Description of current job in aircraft maintenance career ladder based on background variables.
Shows percent members performing and percent time spent on tasks. Tasks are sorted high to low
percent time spent by group members.
Task job description, Cases=9233, Tasks=362, Duties—14, MBRS=9232
All girmen in Crr Field DAFSC 431X1X/91 TOTAL SAMPLE

Cumulative sum of average percent time spent by all members .. . ........

Average percent time spent by all members. . ... Ve .

Average percent time spent by members performing. . .

Percent of members performing. .... ... .. ...... .
D-Tsk Duty/Task Title
F 16  Inspect Aircraft for Structural Damage 72:89 1:60 1:17
F 17  Inspect Airframe and Components 70.82 1.60 3 2.30 N
M 2 Defuel or Refuel Aircraft 68.08 1.64 1 3.41
G 9  Launch and Recover Aircraft 62.31 1.66 1.03 7.69
| 8  Inspect and Service Liquid Oxygen Systems 4267 - 125 0.53 42.78
Task job description, Cases=9233, Tasks=362, Duties=14, MBRS=174
DAFSC 43131A App Reciprocating Engine Aircraft
| 8 Inspect and Service Liquid Oxygen Systems 6:32 2:24 0:14 91:91
Task job description, Cases=9233, Tasks=362, Duties=14, MBRS =314
DAFSC 4313 1E App Jet Aircraft Over Two Engines
| 8 Inspect and Service liquid Oxygen Systems 37.58 1.87 0.70 55:98
Task job descAption, Cases=9233, Tasks—=362, Duties==14, MBRS—1607
DAFSC 4315 1E Jet Aircraft Over Two Engines Specialist
1 8  Inspect and Service liquid Oxygen Systems 47:92 1:22 0.59 ,.47:44
Task job description, Cases=9233; Tasks=362, Duties—=14, MBRS=—672 .
DAFSC 4317 1E Jet Aircraft Over Txo Engines Technician . .

B | 8 Inspact and Service Liquid Oxygen Systems 5417 0.85 0.46 5179
L]
3-, 5-, and 7-skill levels

Figure 9-3. Extracts from Occupational Survey Report '

ERIC ~ ” 87 ‘
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P

a Performs inspections, functional checks, and
preventive aintenance on aircraft und aircraft in-
stalled equipment- Performs preflight, post-flight, and
periodic ‘phase  inspections of aircraft including
structures, landing gear, engines, instrumcnts, cock-
pits, cabins, flight surfaces, and controls Inspects
and performs functional checks of aircraft systems
such as hydraulic, electrical, pressurization, lubrica-
tion, anti-icing, vacuum, inhuction and exhaust, and
installed equipment such as cxternal tanks, tow reels,
hoists, and APUs. Inspects aircraft components for
Cleanliness, alignment, proper clearance and opera-
tion, evidence of wear, cracks, and looseness in ac-
cordance with applicablc technical orders. Launches
and recovers aircraft Inspects and inventories 780
equipment.

b Repairs, maintains, and services aircrajt und
aircraft installed equipment Removes, mstalls, or
adjusts aircraft and aircraft system components such
as control surfaces, wheels. brakes. tires, cowling,
enclosures, hose, and tubing. Detcrmines and accom-
plishes maintenance actions required to correct mal-
functions indicated in aircraft forms und clears forms
upon completion of mantenance Cleans aircraft and
cngines Identifies corrosion and applies protective
measures. Troubleshoots malfunctions pertaining to
aircraft structures. landing gear. control surfaces. in-

a. Knowledge.

(1) Knowledge of electrical, hydraulic, and
mechanical principles as applicd to aircrafl, concepts
and application of AFM 66— 1. Maintenance Man-
agement System, maintenance and data reporting,
and use of diagrams and tcchnical publications is
mandatory. Possession of mandatory knowledge will
be determined in accordance with AFM 35—-1.,

(2) Knowledge of supply procedures is de-
sirable.

b. Education. Completion of high «chool with
courses in physics. hydraulics. and clectronics s

AFSC 43151*
Semiskilled AFSC 43151*

AIRMAN AIR FORCE SPECIALTY
AIRCRAFT MAINTENANCE SPECIALIST i

1. SPECIALTY SUMMARY

Inspects, repatrs, maintains, troubleshoots, services, and modifies aircraft and aircraft nstalled equip-
ment; and performs crew chief and maintenance staff functions.

2. DUTIES AND RESPONSIBILITIES

duction, exhaust, ventilaton and heating systems.

Services oil, de-icing, fuel, hydraulic and oxygen

(gaseous and liquid) systems. Tows and parks air-
craft and performs engine run-up. Obtains engine
oil samples (SOAP). Operates ground power equip-
ment. Operates and maintains nonpowered ground
equipment. Performs operator maintenance on air-
craft installed ‘auxihary power unit. Interprets dia-
grams and applicable publications and imtiates
technical order deficiency reports (AFTO Form 22).
Completes maintenance data forms.

c. Performs aircraft allied functions. Inspects and
loads tow targets aboard aircraft, assembles and dis-
assembles glider type targets. Preflights target towing
eéquipment  and ~performs in-flight operator duties
associated with launch and recovery of targets. Per-
forms assigned maintenance in repar and reclama-
tion of aircraft and the removal, repair, and installa-
tion of aircraft wheel and tire assemblies.

d. Supervises aircraft maintenance persvnnel.,
Assigns work and reviews completed work to insure
compliance with applicable technical publications
and local procedures. Instructs subordinates 1n main-
tenance of .rcraft and awrcraft installed equipment.
Insures compliance with appropriate procedures pre-
scribed by USAF management directives. Conducts
on-the-job training.

-

3. SPECIALTY QUALIFICATIONS , o

c. Experience:

(1) Experience in functions such as reparr and
maintcnance of arcraft and related nstalled and
ground support equipment 1s snandatory.

(2) EXperience in functions such as performing
ur supervising aircraft inspections 1s desirable.

d. Training. Completion of a basic aircraft main-
tenance course is desirable.
e. Other: s

(1) Normal color visiop as defined in AFM
160—1 is'mandatory.

(2) A nmmmum aptitude Tevel of Mechanmical S0

L désirablc. ‘ 8 5 is mandatory. 3
ERIC " ,

Figure 9-4. An Airman Air Force Specialty Description .
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Suffix

mm o>

5. *SPECIALTY SHREDOUTS
Portion of AFS to Which Related

Reciprocating Engine Aircraft

Jet Aircraft One and Two Engines

Jet Aircraft Over Two Engines
Turbo-Prop Ajrcraft

9.7
4. SPECIALTY DATA
a. Grade Spread. Thire and Tube Repairman 915.884
Sergeant and staff sergeant 43151 The Repairman 915.884
Airman first class 43131 ¢. Related DOD Occupational Subgroup: 600
b. Related D.O.T. Jobs: .
Airplane Mechanic 621.281

Figure 9-4. An Airman Air Force Speciolty Description (Continued)

either a field traming detachment (FTD) or by
a mobile ‘training team (MTT), depending on
cost-effectiveness and practicality. The primary
purpose of field training is to qualify personnel on
new equipment, new techniques and procedures,
to acquaint personnel with specific systems, and
to maintain a given level of proficiency. Mobile
tramng teams are normally used to satisfy special
training requirements when training equipment 1s

_ not available at the training center or when 1t is
not desirable to send students to a training center
Training By mobile training teams is a joint effort
wherein ATC provides instructors, traming ma-
terials, and funds for the travel and per diem of
instructors, and the using command provides the
training equipment-and facilties.

(5) Command or Other Government Agency
Training (Type 5)3 is special or regular formal
training conducted for the USAF by the Army,
Navy, DOD, or other government agencies, or
Air Force agencies other than ATC. Recently,
DOD has designated o« number of career fields
where on¢ service is responsible for providing
training for personnel of all services.

(6) On-the-Job Training is a combination
of self-study and job proficiency development
through experiences gained on the job. OJT is

3Sec AFM 50 5, Volume 1, chapter 3, | September 1974,

Q

busically the responsibility ot the using activity,
however, the career development courses (CDCs)
used for self-study are usually developed by the Air
Training Command A detailed explanation of the

. OJT programs for enlisted personnel is contained

in AFM 50-23, On-the-Job Training.

(7). Two other alternatives that shoujd be
considered in selecting the method for providing
training are the “home study” instructional pack-
age and job performance aids Both alternatives are
discussed in chapter 3.

b. LEARNING DIFFICULTY OF Tasks. In ap-
plying the ISD process to apprentice level train-
ing, when the learning difficulty of tasks is 1denti-
fied, the results should be used to assign or
reassign one of the following three categories to
the specialty or specialties involved:

(1) Category A 1s assigned to specialties in
which all new airmen must fttend formal tech-
nical training before assignment to duty in an
operational unit. The specialty includes a high
percent of tasks which cannot be learned effectively
on-the-joh. For example, most aircraft, electronics.
and missile maintenance specialties are assigned
to this category due to the learning difficulty of
the tasks. '

(2) Category B is assigned to specialties in
which only some of the new airmen attend fgrmal

89
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technical traming before assignment to duty in an
operational unit. The remaining personnel are
qualified through on-the-job traiming after assign-
ment to an operational unit All tasks in these
specialties can be learned through OJT, howeser,
formal traimning s provided for new wrmen being
assigned to umits located in remote areas or to
other units where OJT 1s not feasible or desirable.
and for other personnel to foster standardized task
performance in operational units. Typical Category
B specialties are administration and plumbing.

(3) Category C 1s assigned to specalties in
which new airmen receive no formal technical
training. All new airmen are qualified through
OJT after assignment to an operitional unit. Ve-
hicle operators, physical conditipning speciasts,
and painters are all typical specialties currently
assigned to Category C.

9-4. Description of Training Standards:

a. NDOCUMENTING: TRAINING REQUIREMENTS.
After training requirements” are determined, they
are normally documented in a traimng standard .
Examples of training standards currently in use
are the Course Training Standard (CTS) and the
Specialty Training Standard (STS). Sample pages
from these standards are shown in figures 9-5 and
9-6.

b. USE OF TRAINING SiANDARDS. Training
standards de exactly what the utle implies They
establish the standard for traiming—a standard in
terms of job tasks. knowledges, and proficiency
levels. Also, the training standards are a type of
Air Force contract. They specify what the training
activity has agreed to deliver to the using activity—
individuals with the capability of performing
specific duties and tasks at a specified level of
proficiency.

t
~

c. SPECIALTY TRAINING STANDARDS (STS).

(1) The STS s an.Air Force publication
used to standardize and control the quality of in-
dividual traming requred to achieve the skills
within an entire Air Force specialty. These skills
arc based on job performance requirements of
using activities and documented in terms of tasks,
knowledges, and proficiency codes. The tasks and
knowledges listed in STSs correlate with, or expand
on, the specialty description for the Air Force

AFM 50-2

specialty. When it s determined that the duties,
responsibilities, and specialty qualifications pub-
lished in AFM 39-1, 4umun Classification Manual,
are inadequate (partially obsolete, incomplete, not
clear, etc.), a tentative STS should be prepared to
include tasks and knowledges which are essential
to current operational requirements. The procedure
for submitting such standards for approval is de-
scribed In AFR 8-13.

(2) A sample page trom an STS is shown
m figure 9-5. The code levels used (proficiency
code key scale values) are defined in a separate
code key page (not shown). Code levels assigned
to tasks and knowledges constitute firm commut-
ments on CDC content and level of training pro-
vided in applicable ATC formal courses. so it is
most important that they reflect the traiming re-
quirements that were established in Step 2 of the
ISD process. Because the STS serves multiple
purposes, and the code key must be ‘interpreted,
it is more difficult to prepare an STS that accurately
describes the training requirements than to prepare
a CTS that does this. The phrasing of the task and
knowledge statements, as well as the code levels
used, must be selected most carefully.

(3) The coding in columns 2A. 3A, and
4A of the STS indicates the minimum proficiency
recommended for each task or knowledge for quali-
fication at the 3-, 5-, or 7-skill levels of the Air
Force specialty. Column 2A also shows the pro-
ficiency to be attained in the apprentice-level
course. Proficiency code for the minimum pro-
ficiency recommended for the 3-skill Jevel AFSC
and the proficiency attained in the course is the
same except when dual codes are entered. When
dual codes are entered, the second code shows
the proficiency attained in the course. Task per-
formanee-gcale value (code 1. 2. 3—ar4) defines

performance for “a specifi¢ task state-
ment. Task-knowgdge scale value (code a, b, c,
or d) defines a level of knowledge for a specific
task  Accordingly,"code a, b. ¢, or d may be
used alone or with u numerical value fof a spe-
cific task statement. Subject knowledge s;ﬁ‘g value
(code A, B, C, or D) defines a level of knowledge
for u subject not directly related to any specific
task, or for a subject common to several tasks.
Accordingly, code A, B, C, or D is used alone
rather than with a numerical scale value.
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STS 546XOF
PROFICIENCY LEVEL, PROGRESS RECORD AND CERTIFICATION
1 3 Skill Lovel 3. S Skill Level 4 7 Skill Lovel
TASKS, KNOWLE DGES 4 ' N 4 s ¢ . . ¢ -
AND STUDY REFERENCES AFSC/Cre~ %.J'; D:" ’rf::.'l"::‘ AFSC %'l'; D:' ‘1»5:1::':“ AFSC/Crs %‘."\" D:‘r(.::u.”.'«".“
1. Storred Supervisers Sterted Supetvisers Sterted Supervisers
laitie s lastiels Initiels
19. NITROGEN TUBE BANK TRAILER
]
SR:  TOs 00-25-223, 21M-LGM25C-1, 21IM{LGM25C-2-12, 36A9-12-3-~2
a. Operation of tube bank trailer B C C
. Connect and disconnect high-~ -
pressure hoses 2b 3c 4c
c. Transfer gaseous nitrogen 2b 3c 4e
20, MANUAL AND SAFETY VALVES
SR:  TOs 00-25-223, 35Ml4-2-41-2, 35MY4-3-25-3, 35M34-3-26-3, B5SM1443-27-3, 35M14-3-44-3, 35M14-3-45-3,
35M14-5-147-3, 35M14~7-10-3, 35M14-7-36-3, 35M4-7-11-3
a, Operation of wmanual, check, an
safety valves . B [ C
b. Check manual, check, and safety
valves for correct operation 2b 3c 4e
c. Disassemble, inspect, and
reassemble manual, check, and
safety vslves 2b 3c 4e
d. Repair manual, check, and safety . . )
valves 2b/b 3c 4e g
e, Adjust safety valves for popping 2
pressure and seal 2b/b 3c 4c ;
21. PNEUMATIC OPERATED VALVES % ”
L] . >
SR:  TOs 00-25-223, 33p9-78-10-1, 35MJ4-5-87-B, 35MY4-5-88~3 2
o
a. Operation of pneumatic operated = .
valves B C C
bs Check pneumatic operated valves
for correct operation . 2b 3c 4c
c. Disassemble, inspect, and .
reassemble pneumatic operated
valves b 3c 4e
d. Repsir pneumatic opeEar.ed valves 2b/b 3c |- 4ec .
]
e, Adjust pneumatic operated valves | 2b/b 3c 4c <
22. PRESSURE CONTROL VALVES { J
iz
SRt TOs 00-25-223, 35Ml4-4-17-3, 35M14-5-93- S
a. Operation of pressure control
valves B C C
b. Check pressure control valves
for operation 2b 3c 4e
c. Inspect and disassemble pressure
control *valves 2b 3c 4e
" .
d. Repair pressure.€ontrol valves 2b/b 3c 4c
e, Adjust pressure control valves 2b/b 3c / 4e
14 I
Figure 9-5. Sample Page from a Specialty Training Standard (STS)
Q ’

E
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Task, Knowledge and Proficiency Level

CONSTRUCTION FEATURES AND OPERATING PRINCIPLES OF WHITE

DIESEL ENGINE
a. The design features of model 40SX-6 engine
b. Operating principles of diesel engines

c. Importance of optimum engine performance, and
factors affecting engine power output

d. Locate and identify engine and system components

‘e, Arrangement and operation of engine system components

ENGINE LUBRICATION SYSTEM COMPONENTS

a. Clean and replace oil filters and strainers

b. Check oil for dilution, cleanliness, and proper grade
c. Inspect system for leakage ~

d. Adjugt oil pressure regulgting valves

e. Service engine oil system

ENGINE Alk INTAKE AND EXHAUST SYSTEMS

¢

a. Cleaning and servicing of air cleaners, filters,
breathers, and strainers

b. . Inspect turbochargers for operating condition and

oil seals for leakage

c. Inspect and maintain intake ahd exhaust silencers
and ducts

d. Inspect system for leakage and general condition

ENGINE AIR STARTING SYSTEMS

a. inspect and service air compressor systems

b. Inspect, clean, and adjust engine air starting components 3c

4c |

3c
3c
3¢
3c
3c

3¢ \
3c

3c

3c

.

Figure 9-6. Sample Page from a Course Training Standard (CTS) for Technical Training

* »
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d. CoURSE TRAINING StaNDARD (CTS)

(1) Course traiming standards are used to
document the traiming requirements for a spe-
cific course of mstruction  Typically, the tasks and

« knowledges contained in a CTS reflect unique

training requirements for a specific weapon or sup-.

port system rather than for a specialty. For ex-
ample, a field training detachment responsible for
developing a course for aircraft maintenance spe-
cialists and technicians in support of the C-141
arrcraft would prepare a CTS containing only those
tasks and knowledges needed for that aircraft. In
another case, the CTS for mussile launch officers
for the LGM-25 ballistic missile program would
include only those tasks and knowledges required
for that weapon system Although in both cases
the training standards are based on training re-
quirements that relate to job performance require-
ments. there still is a need to coordinate the train-
. ing standards with the using command(s) One
reason 1s that (for a career field course) the data
obtained during Step | reflect conditions as of
when the data were obtained. However, the using
command(s) may have a requirement to change
ongoing practices. The coordination will pro-
vide the opportunity to change the training stundard
to reflect tomorron’s necds Even with training

By ORDER OF THE SECRETARY OF THE AR FORCE

»
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JAMES J. SHEPARD, Colonel, USAF
Director of Administration

]

9-11

standards for new weapon, support systems, there
still. may be some constramts the using com-
mand(s) must hve with which are not compatible
-with the version of the tramming standard sent out
for coordination.

(2) Figure 9-6 shows a sample page from
a CTS for technical traming This standard uses
the same code key as the STS. 1t 1s also possible
to develop « CTS in which only statements are
used to describe the tasks. knowledges, and pro-
ficiency levels For an example of such « standard.
see figure 8-2.

9-5. Summary. As with other atcas ot application
of ISD.-the application to the design and develop-
ment of technical traimming involves some special
problems and special documentation Most of
what 15 “different”” about applying the ISD process
to techmecal training relates to its being Air Force
specialty oriented. and affects primarily Steps 1
and 2 of the model. So. this chapter has dealt
in more detail with the occupational survey. Air
Force specialty descriptions. the -alternative meth-
ods for providing traiming. the categorization of
Air Force specialties with respect to method of
apprentice-level training. and the training standard.

DAVID C. JONES, General, USAF
Chief of Staff

\\ - _Summary of Revised, Deleted, or Added Material _._

This revision sigmficantly changes the firtt six chapters of ¥he manual. The term “enabling’” in relotion to

o objectives is dropped, and “enabling objective test” has been renamed “diagnostic test.” Guidonce u’
expanded on selection of instructional methods, ond there 1s a different approach to media selection "Explo
nation of Terms” is expanded ond made an attochment, and the bibliogrophy is exponded and updated i
To facilitate the application of ISD to the full spectrum of education and training, thres new chapters have !
been added Chapter 7, “Applcation of ISD to Knowledges and Attitudes”, Chopter 8, “Air Force Flying :
Trainifg”’, and Chapter 9, ’Air Force Technical Training.” |

= —
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Al-l

ATTACHMENT ,

EXPLANATION OF TERMS

Action

(See Response.)

Algorithm——An orderly procedure or exact
prescription for solving a problem. In an al-
gorithm, the physical layout of the presentation
shows the relationship between input data, rules,
and outcomes. Algonithms replace continuous
prose as an instrument for communicating com-
plex sules and regulations. (Figures 1-2 through
1-6, AFP 50-58, Volume 1. 15 July 1973, are
algorithms.)

Aptitude Test A test or battery of tests de-
signed to show a person’s capacity for a particular
type of behavior in a single field or in~several
related fields. \

Association The connection made between
an input (stimulus) and an action (response). For
example, a person responds with the letter “A”
when heaging the code “‘dih-dah.”

Automaled Apprenticeship Training (AAT)
" —A trahing approach in which the trainee
receives tutorial guidance through pictures with

accompanying sound when provided opportunity  subsystems (functional software and courseware) _
.and related documentatign.

to practice. Trainee performance is evaluated by
peer or instructor,

Behavior Any activity, overt or covert, ca-
pable of being measured.

Behavioral Objective A statement that
specifies precisely what behavior is to be exhibited,
the conditions under which behavior will be ac-
complished, and the minimum standard of accept-
able performance.

Carrel (Learningl——A study cubidle designed
for use by one or a small pumber of students. Car-
rels- usually contain audiovisual media for pres-
entation of programmed audfovisual instruction.

94
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Chaining: — Ihe linking together ot a series
of discriminabl¢ responses in a particular order.
The completion of cach response provides the
stimulus for the next response. May involve
chains or verbal responses (reciting a list of num-
bers) or chains of motor responses (following a
procedure).” (See also Association and Discrimi-
nation.) '

Computer-Assisted Instruction (CAl)——An
instructional? method whereby students nteract,
(usually) individually to instruction presented
through a variety of media, usually computer con-
trolled or monitored Tb'g student can respond
to the stimuli in a variety of ways, such as with
a keyset or pointing device. * He is immediately
informed as to the accuracy of his response. The
computer uses dlgurithms to diagnose his response
to determine the probable reason for any errors,
and to present additional instruction in accordance
with the diagnosis.

Computer Directed Training System (CDTS)
A training system that involves dependent

Functional software
enables use of hardwarc by the course designer
to code course material and by the student to
interact with courseware. Courseware is the sub-
ject matter and instructional data in whatever
media required by the student to complete his
course through use of a computer terminal. (See
also Computer-Assisted Instruction and Com-
puter-Managed Instruction.)

T Computér-Managed Instruction (CMI)——In

CALI the student interacts directly with instruction
presentefl by computer controlled or montored
equipment. In CMI, the student does not neces-
sarily interact directly with the equipment, though
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he may be “online” for testing, diagnosis, and
prescription. The role of the computer in CMI
is to aid the instructor in managing the instruc-
tional program.

* Confirmation———Notification to the student of
the correctness of his response. (See also Feed-
back and Knowledge of Results.)

Constraints——Limiting or restraining condi-
tions or factors, such as policy considerations,
time limitations, environmental factors, and budg-
etary and other resource limitations.

Cost-Effectiveness——A comparative evalua-
tion derived from analyses of alternatives (actlons
methods, approaches, equipment, weapon systems,
support systems, force combinations, etc.) in terms
of the interrelated influences of cost and effective-
ness in accomplishing a specific mission or ob-
jective. v

\)

Course  Control Documents——Specialized
publications used to control the quality of instruc-
tion. Specialty training standard, course training

standard, plan of instruction, syllabus, and course
chart are course control documents

Courseware——The technical data, textual ma-
terials, and audiotapes, slides,» movies, TV cas-
settes,. and other audiovisual instructional mate-
rials. (See also Hardware and Software.)

Criterion-Referenced Test (CRT) Test to
determine if behavior as specified in objectives
has been acquired. Durifg instructional system
development, the CRT can be used to measure
the effectiveness of the instructional system. May

——— — ——involve-multiple-¢heiee-items;-fill-in-items—essays-——

or actual performance of a task.<If given imme-
diately after learning sequences, it is a test of
acquisition; if given considerably later, it is a re-
tention test; if it requires performance not spe-
cifically learned during instruction, it is a transfer
test.

Decision Logic Chart/Table——Guide to as-
sist in the (lecisioﬁ-making process. Represents
the inputs likely to occur for a given situation and
recommends a course of action or, if appropriate,
alternative actions. Also called Decision Table.

Discrimination Making different responses
to the different stimuli. A discrimination requires

AFM 50-2

4 person to Jetermine the differences among in-
puts and to respond differently to each.

Distributed Practice———During learning, the
process of spacing numerous, relatively short,
practice sessions throughout the learning period.,
(See also Massed Practice.)

Duty A large segment of the work done by
an individual. The italicized paragraph headings
in the duties and responsibilities section of the
specialty descriptions in AFMs 36-1 and 39-1 set
forth the major duties performed in each AFSC.

Enrichment-——Supplementary_gtaterial which
aids the student i progressing through the course
but is not considered crucial to learning.

Feedback Information which results from

‘ or is contingent upon an action. The feedback

does not necessarily indicate the rightness of
an action. Rather it relateS the results of the
action from which inferences about correctness
can be drawn. Feedback may be immediate, as
when a fuse blows because a lamp was incor-
rectly wired, or delayed, as when an instructor
provides a discussion pertaining to an exam taken
the previous week, or when completed graduate
evaluation questionnaires are reviewed. (See. also
Knowledge of Results and Confirmation.)
»

Field Test Tryout-of any training course on
a representative sample of the target population to
gather data on the effectiveness of instruction in
regard to error rates, criterion test performance,
and time to complete the course.

Full Mission Simulator——A device that allows
simulation of major tasks related to all crewmem-
bers for a given aircraft-mission combination. It _
has the capability of simulating environmental
conditions necessary for mission performance, in-
cluding, ‘but not limited to, motion and visual
systems, flight characteristics, full instrumenta-
tion of sensors necessary to the mission, and simu-
lation of environmental stimuli for their activa-
tion. A fully dynamic system. -

Generalization Learning to respond to a
new stimulus similar, but not identical, to one
that was present durifig original learning; for ex-
ample, during learning a child calls a beagle and
spaniel by the term “dog.” A child who has gen-
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eralized would respond
with hound as a stimulus

dog” when presented

Group-Pacing A procedure 1n which stu-
dents progress together toward the same objec-
tives; often employed where sclf-pacing is not
practical for administrative reasons Also called
Lockstep. (See also Self-Pacing )

Hardware——The physical - components of 4
system (usually electronic or electrical devices)
which are utilized 1n educational processes in-
cluding computers, termnals, aydiovisual devices,
teaching machines, ctc. (See also Courseware and
Software.)

Input (See Stimulus.)

Instructional Objective (See Objective )

Instructional Media—The means used to pre-
sent information to the student.

Instructional System——An integrated combi-
nation of resources (students, instructors, mate-
rials, equipment, and facilities), techniques, and
procedures performing cfficiently the functions re-
quired to#chieve specified learning objectives.

Instructional System Development (ISD)
A deliberate and orderly process for planning and
developing instructional programs which ensure

~ that personnel are taught the knowledges, skills,

and attitudes essential for successful job perform-
ance. Depends on a description and analysis of
the tasks necessary for performing the job, ob-
jectives, and'tests clearly, stated before instruction
begins, evaluation procedures
‘whether or not the objectives have been reached,

empirical data. . J

Instructor Guide——A publication designed to
provide the administratur of instructional mate-
rials with information about the objectives of the
materials, the procedures involved in their de-
velopment, suggestions for their optimal use, and
descriptions of what might be expected from the
materials based on their previous effectiveness.

Job——The composite of duties and tasks at-
tually performed by an individual.

Job Inventory An instrument used for con-
ducting an occupational survey. It consists of items

»
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for identificativn and background information, and
a list of appropriate duty and task statement.' The
job inventory does not include standards of per-
formance for the duties and tasks listed.

Job Performance Aid (JPA) A device,
bouk, chart, or other reference which facilitates
the job performance by reducing the amount of

. information the human performer must recall or

retain in order to successfully carry out a task. The
guidelines on a movie projector showing the path
for threading the film is a job performance aid for
the projectionist.

Job Performance Requirements (JPR)——The
tasks required of the human component of a sys-
tem, the conditions under which these tasks must
be performed, and the qualty standards for ac-
ceptable performance. JPRs describe what people
must do to perform their jobs.

Knowledge of Results~——A report to the stu-
dent on the correctness of the response It may
be a verbal report of right or wrong or a display
(verbal or visual) of the correct response. (Sec
also Confirmation and Feedback.)

Knowledges Knowledges are not directly
observable. They involve the use of mental proc-
esses which cnable a person to recall facts, iden-
tify concepts, apply rules or principles, solve
problems, think creatively, etc. A person mani-
fests knowledge through performing associated
overt activities. (See also Skills.)

«

Learner-Centered Instruction (LCI) An in-
structional process in which the content is deter-

and-methods forrevising ~the—process—based-on-——Mined by the learners’ needs, the instructional ma-

terials are geared to the learners’ abilities, and

@instructional design makes the learners active

rticipants. The mstructional system development
process produces learner-centered instruction.

Learner-Controlled Instruction An instruc-
tional environment in which the student can
choose from a variety of instructional options for
achievement of the terminal objectives. Students
can vary their rate of learning, the media used, etc.

Learning A change in the bghavior of the
learner as a result of experience. - The behavior
can be physical and overt, or it <an be intellectual
or attiidinal.




.

Al-4

Learning Center A learning  environment
which has been specifically developed to foster in-
dividualized instruction and which emphasizes em-
ployment of media to augment textbooks and
manuals.

Massed Practice During learning, the proc-
ess of providing all practice sessions at a specific
pont in the learning period (usually at the end’
of instruction). This 15 generally considered 1n-
ferior to distributed practice. (Sce also Distributed
Practice.)

Measurement,  Criterion-Referenced The
process of determining, as objectively as possible.
a student’s achievement mn relation to a fixed
standard which 1s based on criterion objectives.

Measurement, Norm-Referenced The proc-
ess of determining a student’s achievement in re-
lation to other students. Grading “‘on the curve”
involves norm-reference measurement since an 1n-
dividual’s position on the curve (grade) depends
on the performance of other students. Generally,

norm-referenced measurement is not appropriate
in 1SD.

Medium (plural, Media)-——A means of effect-
ing or conveying something Medium is a general
term roughly comparable in many ways with tool,
instrument, vehicle, means. etc.

Modular Scheduling A course 15 divided
into small units of instruction called modules
Each module supports one or more training ob-
jeetives. Students are pretested and counseted on
objectives to determine which modules of instruc-
tion they requir® Students receive only those
modules that pretesting and counseling indicate
they need.

.

Multimedia Approach The correlategl use
of more than one type of_instructional medium
as a vehicle for presenting the instructional ma-
terials. Charactenisticflly, an instructional pack-
age which employs a multimedia approach may
use textbooks, films, <lides, etc.. to present various
segments of the entire package s

Multitrack Course A course which employs
more than one track or channel of instruction
Course goals are the same on all channels, but
course content, degree of instruction, and presen-
tation all vary to accommodate students of dir-
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ferent aptitudes and levels ot previously acquired
skills and knowledges.

Objective——Objectives specify precisely what
behavior is to be exhibited, the conditions under
which the behavior will be accomplished, and th
minimum standard of acceptable performance.

Occupational Survey The Air Force pro-
cedure for the identification of the duties and tasks
which comprnise one or more shred-outs, prefixes,
specialties; career field ladders, or utilization
fields, and for the collection, collation, and analy-
sis of information concerning such duties and
tasks. o

Part-Task Practice——An exercise, performed
with or without a traiming device, which allows
students to practice some portion of a task or set
of tasks. (See also Whole-Task Practice )

Part-Task Trainer. A system that provides
dynamic simulation of somc subset of mission re-
quirements “The subset may be defined in terms
of crew positions and’or mission segments It
will include only those capabilities necessary for
dynamic simulation of the tasks for which it,is
designed  Instrument flight simulators and aerial
refueling part-task trainers both fit this definition.

Peer Training——A method of instruction in
which a student who has completed training acts
.45 an nstructor to another student in the skill or
process t learned  This procedure continues
with cach Trainee becoming an instructor for the
next trainee.

Perception The process of information ex-
traction The process by which a student receives
or extracts information from the environment
through experiences and assimilates this data as
facts (sight. sound, feel, taste. smell)

Performance The carrying out of an act to
completion, actual accomplishment of a task to
some preset -standard of completeness and ac-
cur:\tcy’.

Performance Measurement The process of
-defermining if the student’s performance on a

given task reaches the standard for that specific
tasks -

Plan of Instruction (POI)
course control document designed for use pri-

A qualitative
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marly within an Air Furee schoul for course
planning, organization, and operation Generally.
for every block of mstruction within a course,
criterion objectives, duration of instruction. and
support materials/ guidance factors are listed (also
called a Syllabus).

Position——The duttes and tasks established
as the work requirement for one individual A
position existg whether occupied or vacant

Posttest A test given to a student upon
completion of a course of instruction to medsure
learning achieved

Pretest A test given to a student prior to
entry into a course or unit of instruction to de-
termine the technical skills*and knowledges (en-
tering behavior) he possesses in a given subject.
Can be used to identify portions of the instruc-
tion the student can bypass.

’

Procedures Trainer
that allows procedural training to be accom-
plished It could take the form of a mockup or
a cockpit procedures tramer.

Programmed Instruction——A  student-cen-
tered method of instruction which presents the in-
formation in planned steps or increments. with
the appropriate response immediately following
each step. The student is guided step-by-step to
the successful completion of the assigned task or
training exercise.

Programmed Instructional Material In-
structional material, such as texts, tapes, films and
filmstrips, slides, scripts for live presentations. etc .

prepared specifically to employ techniques of pro-
gramming. E :

Response——Any activity which is induced
by a stimulus. In instruction, it designates a wide
variety of behaviors which may involve a single
word,. selection among alternatives (multiple
choice). the solution of a complex system. the
manipulation of buttons or keys, etc..

Response, Covert An internalized response
which the student presumably makes but which is
neither recorded nor otherwise available to an
obsetver (for example, 4 student “thinks” a re-
sponse). ’

Q

A nondynamic system '
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Response Mode Fhe manner i which a
student responds, for example, writing o sentence,
selecting an answer from a group of choices, re-
pairing a piece of cquipment. etc.

Response, Overt A student’s oral, written,
or manipulative act which 1s, or can be, recorded
by an observer.

Self-Pacing——A procedure 1in which students
can progress through an nstructional program
at their own rate. (Sec also Group-Pacing.)

Shaping A techniyue which reinforces suc-
cessive approximations. starting with behavior
that is already present {for example, questions the
student can answer already) Gradually, more
difficult matenial 1s presented and more sophisti-
cated answers are required.

Simulation A technique whereby “job-
world” phenomEna are mimicked. in an often low
fidelity situation. n which costs may be reduced.
potential dangers eliminated., and time com-
pressed The simulation may focus on a small
subset of the features of the actual job-world
situation.

Simulator: A generic term including full
mussion simulators, part-task trainers, procedures
trainers, etc  Simulator and simulator training
device may be used interchangeably

Skills——Skills 1nvolve” physical or manipula-
tive activities. They often require knowledges for
their execution. All skills are actions having spe-
cial requirements fur speed, accuracy, or coordi-
nation (See also Knowledges.) )

Software The programs and routines used
to extend the capability of automatic data process-
ing equipment (See also Courseware and Hard-
ware.)

Stimulus The event, situation, condition,
-signal, or cue to which a response must be made

Subject Matter Specialist A person who has
thorough knowledge of the material being pro-
grammed. He acts as advisor and critic concern-
ing subject matter during the production of pro-
grammed materials.

Subsystem

A major functional subassembly

or grouping of items or equipment which is_ es-
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sential to the uperational completeness ot a
system.

Survey Test——The survey test 1s a criterion-
referenced test used prior to the development of
an instructional system. It 1s administered to a
sample of prospective students to determine what

skills and knowledges should be put inty the course
of nstruction.

System The composite of equipment, skalls,
techniques (includes all related facihties, equip-
ment, materials, services, and personnel) that is

capable of performing and or supporting an op-
erational role

Systems Approach to Fraining
“tional System Development (ISD))

(See Instruc-

"Target Population The persons tor whom
the instructional or training materials are de-
signed Samples from this population are used
in evaluating instructional materials during their
development

Task——A unit of work activity or operation
which forms a significant part of & duty. It con-
stitutes a logical and necessary step in a perform-

nce, and usually has a logical beginning and end.
(‘'Iysk statements may be found under duties listed
in AFMs 36-1 and 39-1)

Task Analysis——As used 1n the handbook,
includes the process of describing job tasks in
terms of JPRs and the process of analyzing these
JPRs to determine TRs (See also Job Perform-
ance Requirements (JPR) and Training Require-
ments (TRs))

AFM 50-2

Threshold Knowledge Test (TKT)—(See Sur-
vey Test.)

Trainer——A job performance oriented device
designed to simulate conditions inherent in the
equipment which 1t represents

Training Aid——Any item which 1s developed
and or procured with the primary intent that 1t
shall assist 1n training and the process of learn-,
Ing.

Training Requirements (TRs)—TRs are those
skills and knowledges which are required for
satisfying the job performance requrements, and
not already 1n the students’ Incoming repertoire.

Transfer of Training——Ability of the learner
to apply old (familiar) concepts to new situations.
Transfer of traming is most effective when the
learning situation 1s so organized as to facilitate
generalization and the recognition of relation-
ships

Validation——The process of developmental
testing, field testing, and revision of instruction
to be certain that the structional intent 1s
achieved. The system is developed unit by unit
and tested (or vahdated) on the basis of the
objectives prepared for each umit. Validation
allows instructional designers to guarantee speci-
fied results.

Whole-Task Practice——An exe?cnse, per-
formed with or without a traming device, which
allows students to practice an entire task at one
time. (See also Part-Task Practice.)
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Annotated Bibliograﬂphy

There are numerous publications, buth govern-
mental and commercial, which will id writers in
develuping and editing instructional materials, The
following paragraphs present recommendations of
several publications which can be useful in these
endeavors,

GOVERNMENTAL PUBLICATIONS

»Air Force Publicanon Management Program.
AFM 5-1 Washington. DC 1 October 1968
This manual, especially in chapters 7. 8. 9. and
IS, pertains to all who prepare tramming liter-
ature. Thgse chapters present the steps in devel-
oping and 1ssuing a publication. how to prepare,
review, and edit manuscripts. and how to initiate
changes to publications

Gude for Awr Force Wrung AFP 13-2 Wash-
mgton. DC | Nov 1973, This pamphlet pro-
vides one <tandard wrniting gwde for all Amr
Force personnel who write or approve the writ-
ing of others It covers the principles of clear.
logical «thinking and writing, with specific sug-
gestions for applying these principles to Air
Force written communications One entire chap-
ter 1s devoted to the preparation of publications.
NOTE The Directorate of "Administration at
each Air Force Base has the multimedia (slides.
audiotape. student exercises. and instructor) Air
Force Writing Course which correlates with
AFP 13-2 This coure was prepared through
application of the ISD process

COMMERCIAL PUBIICATIONS

A Program for Effectne Wriing  Robert L.
Shurter and James M. Reid, Jr. New York,
Appleton-Century-Crofts. Inc. 1966 This pro-
grammed text presents composition in terms of

clarity. conciseness. force. appropriateness. and’

organization .

Harbrace ('[)Il_ege Handbouok John C Hodges and
others. New Yourk. Harcourt, Brace and World.
Inc.. 1972. This book 1s one of the more conven-
tent grammar and writing references. The front
and back covers of the bouk contan infor-
mation to identify the numerically-designated
sections

How to Wnite, Speak, and Th;n?c More Rffecuvely
" Rudolf Flesch New:York Harper and Row
Publishers, Inc.. 1960 It inclydes material from
five other books by Rudolf Flesch - The Art of
Plain Talk, The Art of Readahle Wriung, The
Art ofGCleur Thinking, How to Test Readahility,
and A New War to Better English. The author’s
- well-known Reading-Ease Chart 1< also in-
cluded. y

The I'echnique of Clear Wriing Robert Gunning
New York McGraw-Hill Book Company.
1968 The author apphes the principles of read-
able writing to newspaper. business. legal, and
technical writing The book contains much
useful information about words and their use.

Writer's Guide and Index to Englsh Porter G.
Perrin and Wilma R Ebbitt. MCW, IL.
Scott. Foresman and Company. 1972, This is
a reference and guidebook thgt presents a real-
istic description of curreMrncrncan English
usage and style. It can considered a com-
plete course In Englis%mposmon as well as
a handy reference manual.

English Review Manual. James A Gowen New
York McGraw-Hill Book Company. 1970. A
programmed text which stresses a review of
grammar and punctuation. The text also deals
with the principles of written English, such as
basic sentenge parts, major parts of speech,
and phrasing

10z




, CA* Rand Corp., February 1971

AFM™50-2

: - ATTACHMENT 4

~

IDENTIFICATION OF ITEM

Costs

Bibliography of Technical Materials

APPLICABILITY

A4-1

Instr Destgn
& Management

Instr Systems

Media

Objectivcs,

Task Analysis

=

AFM 50-62, Principles and Techmques of Instruction. Washmg-
ton, DC: Department of the Air Force, | April 1974, !

|
AFP _50-58, Handbook for Designers of Instructional Systems (5
volumes). Washington, DC: Department of the Air Force, 30|
January 1974 (Vol. 1) and 15 July 1973 (Vols. 2,3,4,5).

Anderson, Scarvia B.. er al Anatomy of E\alm;non. Important
Concepts and_Techmiques in Evaluating Education/Traiing Pro-
grams. Princeton, NJ  Educational Testing Service, August 1973
(AD-767 713).

Bloom, Benjamin S.. Hastings, J. Thomas, and Madaus, George F.
Handbook on Formative and Summanve Evaluation of Student
Learning. New York, NY: McGraw-Hill Book Co.. 1971.

Boucher, Brian G.. et al. Handbovk and Catalog for Instructional
Media Selection. Englewood Chffs, NJ Educational Technology
Publications, 1973.

Bretz, Rudy. A Taxonomy; of C ommtmicalion Media. Englewood
Cliffs, NJ: Educational Technoldgy Publications, 1970

¢

Bretz, Rudy The Selection of Appropriate Communication Media
for Instruction. A Guide for Designers of Air Force Technical |
Training Programs (Technical Report R-601-PR} Santa Monica,

Briggs, Leslie J. Handbook of Proceduré.\ for the Design of In-
struction. Pittsburgh,PA American Institutes for Research,1970.

Briggs, Leshie J., et al. Instrucuonal Mediu- A Procedure for the
Design of Mult-Media Instruction, A Critical Review of Research,-
and Suggestions for Future Research. Pittsburgh, PA: American
Institutes for Research,1967.

\(o 1045

X

P Evaluatlo;\ .

x .

b

>

>

" ¢ |[Tests & Meas

>




A4-2 AFM 50-2

APPLICABILITY

i

Objectives

- R ———

I'Task Analysis
’tlTests & Meas

AEvaluation

IDENTIFICATION OF ITEM ' é

>
> ||[Media

Instr Design
& Management
Instr Svstems

R 1 U

AV lnstrucu'on‘Technolog_v, Media and Methods. New York.
NY. McGraw-Hill Book Co, 1973,

Butler, F. Coit /nstructional Systems Development for Vocational P X
and Techmcal Traimng Englewood Clifis, NJ: Educational Tech- ‘
nology Publications. Inc, 1972,

>
b
>
>
>

Coulson, John E Computer-Based Instruction Santa Monica, CA I X
System Development Corp. 12 February 1968 (AD-672 788)

Davies. Ivor K “Task Analysis Some Process and Cantent Con- i
cerns,” AV Communmicaton Review, Vol 21, No 1, Spkng 1973. [ <
|

Dell, Helen Davis Individualizing Instruction Matergls and X |
Classroom Procedures Chicago, 1L Science Research Associates, '
Inc, 1972 4 !

!

Dwyer. Francis M 4 Gude for nproyving Visualized Instruction. X
State College. PA: Learning Services. 1972 N

Fallentine. Bradley C.. et al Advanced Development Work Re- X
sulting in Inventory Management (IM) Individualized Instruction
Materials (AFHRL-TR-74-17). Lowry AFB. CO: Technical
Traming Division. Air Force Human Resources [.aboratory,
February 1974 (AD-777 833.5Gl)

Foley, John P Jr Jash Analvss for Job Performance Aids and X
Related Traimng (AFHRL-TR-72-73). Wright-Patterson AFB,
OH. Advanced Systems Division. Air Force Human Resources
Laboratory. November 1973+(AD-771 001/5GI)

Friesen, Paul A Deswigrung Instruction A Systematic or “Systems” X
Approach Using Programmed Instruction as a Model Ottawa,
Canada Friesen. Kaye & Associates Ltd , September 1971,

Gagne, Robert M. I'e Conditions of Learming New York, NY. X
Holt. Rinchart and Winston. 2d edition. 1970.

Gagné. R M. and Bnggs, L. ] meciplm of ln.strucmmalul)esign. X X X XX X
New York. NY Holt. Rinehart and Winston, Inc. 1974,

Gagne, Robert M and Meiton, Arthur W Psychological Principles X X X X
m Svstem Development, New York, NY. Holt. Rinehart and
Winston. Inc.. 1962

Gronlund, Norman E Stating Behavioral Objectives for Class- X
room Instruction. New York. NY The MacMillan Co., 1970. .

‘ A 104




S

AFM 50-2 A4-3

APPLICABILITY
o

«

4

IDENT IFICA l ION OF lTEM

ts' & Meas
'S

& Management

[Ep—— 7/ p— - [ 3 P—
Gulliford Nancy L. Current Rescarch on the,Relatn e Effectiveness | :

of Selected Media Gharacterisucs. Pittsburgh, PA: Research and
Development Center, Westinghouse Electric Corp.. October 1973,

[lnstr Design
I Task Analysis

s

i Instr Systems

JEvaluation
; Media

]

IC‘osls
“»¢ |Objcctives

Harless.Joe H An Ounce of Analyss Falls Church. VA HarleSs X ‘ X
Educational Technologists, Inc. 1970.
|

Hickey, Albert E “Teaching with Computers,” Traiming In X I
Bustness and Industry, Vol. 9. No. 4. Apnl 1972 r

Hillelsohn, Michael J, Project IMPACT Courseware Subsystem X \{ ! .
Volume 1—Innovative Procedures for Development and Ad- ’
nmunmstration (HumRRO-TR-74'1). " Alexandria, VA®© Human | ’ {
Resources Research Organization. February 1974 (AD-776 '
380/8GD).

Horabin, lvan Toward Greater Emplovee Productivity. Chicago. ! X . X
IL: Educational Methods, Inc. 197},

\“lneructlonal» Materials; Educational Media and Technology.” X
Review of Educanonal Research. Vol. 38. No. 2. April 1968 |

|
Kemp. Jerrold E. Instructional Design A Plan for Unit and ('our.i' ; X -
Development Belmont, CA  Fearon Publshers, 1971, |

Kibler, R. J.. Barker. L. L., and Miles. D. T Behavioral Ob- ‘ X
jectives and Instruction. Boston, MA: Allyn and Bacon, Inc.. )
March 1971 ’

Lundell. Kerth T. “The Behavior Change Process.”™ NSPI News- X
letrer, Vol 11, No. 6, July 1972! -

Mager, Robert F. Developing Atutude T oward Learning. Belmont. X
CA" Fearon Publishers. 1968

Mager. Robert F. Goal Analysis. Belmont, CA: Fearon Pub- X
lishers, 1972, '

Mager. Robert F Measuring Instrictional Intent Belmont, CA ' X -
Fearon Publishers. 1973.

Mager. Robert F. Prgguring Instructional Objectives Belmont.

CA" Fearon Publishers, 1962 7 .
. pus

Mager, Robert F. and Beach., Kenneth M., Jr. Developing Voca- XV

uonal Instruction Belmont. CA Fearon’ Publishers, 1967. / !

'Department of Qefense activities may obtain reprints of this article n
limited quantties from ATC/XPTI, Randolph AFB. TX 78148

100

ERIC




A44

IDEN TIFICA f ION OF lTEM

AFM 50-2

' APPLICABILITY

Mager Robert F. and Pipe, Peter. Analyzing Performance Prob-
lems Belmont. CA: Fearon Publishers. 1970.

Merrill. M. David. “Content and Instructional Analysis for
Cognitive Transfer Tasks.” 4V Communication Review, Vol 21,
No. 1. Spring 1973. ¢

Merrill, M. David (ed) [Instructional l)eslgn Readings. Engle-
wood Chffs, NJ Prentice-Hall, Inc.. 1971

Mernll,M.D. and Goodman, R 1. Selecung Instructional Strategres
and Media A Place to Begin. National Special Media Institute.
1972. (For information on availability, write University Con-
sortium for Instructional Development and Technology. Instruc-
tional Media Center, ¢c/o Dr. Kirk McCarty, Michigan State
Unwv., East Lansing, M1 48824.) n

Morsh, Joseph E. and Archer. Wayne B. Procedural Guide for
Conducting Occupatronal Surveys i the United States Air Force
(Technical Report 67-11). Lackland AFB. TX: Personnel Re-
search Laboratory, Air .Force Systems Command. September
1967 (AD-664 036).

£

Popham.” W. James (ed.) Criterion-Referenced Measurement
An Introduction Englewood Chffs, NJ Educationa] Technology
Pubhcatlons 1971. & . S

Postlethwait, S. N.. Novak. J., and Murray. H T . Jr. The Audio-
Tutorial Approach to Learning—Through Independent Study and
Integrated Experierfges. Minneapolis MN: Burgess Publishing Co..
3d edition, 1972.

Schwen, Thomas M +“Learner Analysis Some Process and Con-
tent Concerns,” AV Communication Review, Vol 21, No. |.
Spring 1973

Shriver. Edgar L and Foley, John P Evaluating Maintenance
Performance.: Vol. I, The Development and Tryout of Criterion
Referenced Job Task Performance Tests for Electronic Main-
tenance (AFHRL-TR-74-57 (II). Wright-Patterson AFB, OH.

" Advanced Systems Division. Air Force Human.Resources Labo-

ratory, NoVembcr 1974

Smith, Edgar A. Use of Portable-%ideo Recorders As An Instruc-
tional System Devlopment Tool (AFHRL-TR-71-38). Lowry
AFB, CO: Technical Traming Duvision, Air Force Human Re-
sources Laboratory, July 1971 (AD-737 114),

10v

\ e
g .2
g2 | E 28
e 2E S -
S| 82| F S E .
SIAc @ g|E TR
"ﬂ—E OB =t O X8
2 1 8|22 |2131>2"%|%
Sy = | 2< |18 &8
UU—]?-—GZS »—420’["‘["‘
? x|
| .
| ' I
| X
: o
| X :
]
‘ X X ' ‘
|
i
3 .
|
- ™ 1
'e ‘X
T 5
X
g
| |
. Lo .
X ‘ !
|
® i |
|
|
|
|
X [X1
i |
|
|
‘ "X
| !
|
[} |
|
\ i i
X '
{ -




N

)cw York. NY American Management Association, Inc.. 1971.

EE

P
AFM 50-2

IDENTIFICAI ION OF ITEM

ert G, Jr 7 lzer Debign o} Imtrucuonal Systems (chh-
nical Report $6-18). Alexandna, VA.Human Resources Research
Organiftion, Wovember 1966 (AD-644 054),

. Riback, Yair, and Moon, Harold L The
rtaiming to Selection of Cost-Effective
dia (Technical Report 73-13), Alex-
¢s Research Organization, June 1973

Spangenberg, R
State of Knowledge
Traiming Methods and
andria, VA Human Resou
(AD-763 194),

Special Issue on “Learning

ackages.” Educanional Technology.,
Vol 12, No. 9, September | :

Special Issue on “Task Analysss,” Improving Human Performance,

; |
Vol \Io 1, Spring 1973. > J

Stowe, Rlchard A and Schwen? Thomas M “Vanations of,'

Analysis i Instructional Development.” AV SCommunication
Review, Vol 21. No. |, Sprmg 1973

<
Sullivan. Dénnis J and Smith. Edgar A Tnstructional Media and
Carrel Svstems (AFHRL-TR-72-48). Lowry AFB. CO. Tech-
nical Training Division Air Force Human Resources Laboratory,
February 1974 (AD-778 068/7GI).

Swezey, Robert W and Pcarlstem. Richard B. “Performance
Aids—Key to Faster Learning””, Traimung, Vol. 11. No. 8. August
1974,

‘Th'lagarajan, S “Indicator Hunt: A Goal Analysis Case.” Educa-
tional Teechnology, Vol 14, No. 4, 1974, .- )

Tosti, Donald ¥ and ,Harmon. N Paul “The Management ot
Instruction,” AV Commumcanon Review. Vol 21, No. 1. Spring
1973.

~

Tracey, Wilham R Desigming Tramng and Developme®it Systems.

Fracey, Wilham R Evaluating Traiung and Pevelopment Sys-
tems. New York, NY Amernican Management Association, Inc..
1968

Tracey, Witham R. Manaeging Traimng and Development Systems.
New York, NY  American Management Assoctation, Inc, 1974.

Weisgerber, Robert A. (ed.) Instructional Process and Media

Innovation. Chicago, IL: Rand McNally & Company. 1968.

107

C

=
e
I
-
:,;J'—"*—L,’ufl
X
N
X

A4-5
APPLICABILITY
,:E z 2
5995 3] » '5 §
a7 g1 g
< >
[N . :L:) < |3
=S =50 «|.2
:—";'.—*—_:F:::::ﬁl:‘_,:
X -
X X
|
X | s
~ |
f
. x|
X
X
4
X X ‘
‘ (
‘ X
X
X
X
X




®
A4-6 ¢ - AFM 50-2
¢ APPLICABILITY
i .| . i
c 2 s
sl 2EIS| 15|
12|52 2| £E
. N AR ERE R
I 151851512 2% 5
o DENlIFl(AllON OF ITEM ) AT »;132; 'E. E 0 | x—':f—‘
Welsgerber ~Robett A. Perspectives In Indnuluulued Iearmm,' X
Itaska, IL. F. E. Peacock Publishers. Inc. 1971, !
Wilkinson, Gene L. “Cost Evaluation ot Instructional Stiategies,” | X .

AV Communication Review, Vol. 21. No 1. Spring 1973.

VOTE. BOD activities can purchase documents identified with
an "AD” number from Defense Documentation Center, Cameron
Station, Alexandria. VA 22314 Others can purchase thgge docu-
ments from US Dept of Commerce, National Technical Informa- :
tion Service, Springfield. VA 22151,

- FIEM SERIES

The Air Foree is deseloping o Tomm film senies on “Instructional Technology  The State-of-the-Art.”
The first five films in this <eries are: :

TF6700, “Instructional S;stcms Development. The Process™ (27 min)
TF6701, "Cntcrl})n Objectives  The Key -to Success™ (16 min)
p TF6702, “Criterign-Retereneed Testing™ (19 mun) d
. TF6703, “Inditidualized Instruction” ‘(19 mm) -

-

y TF6704. “The\f’hanging Role of the Instructor™ (1T min)

These films are available for tree loan from audiovisual Itbranies located at most A Force bases. Or-
ganizations not within convenient distance of an Air JForce base for local over-the-counter film service
should contact USAF Central Audiovisual Library. Audiovisual Service, Norton AFB, CA 92409. for
ordering instructions and request forms. s
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Instructions for Compfeting the ISD Status
- ~ Report

The following is an vuthne <t LXmeldl'\r data which the report 15 intended w provide. Fhe report con-

tent may_vary somew hat ‘for different commands ( Coordinate specific report content for cach com-
mand with AF/DPPTB) ‘

A—ISD Projects: &

I Course—Identify all projects hsted by course number and title -

- 2 Swrt Date—Indicate the date the ISD cffort begun -

B—Pércent Complete (Steps): :

1. Indicate the percentage of completion ot each appheable step ot the 1SD model.

»
If the project was terminated at any point prior to implementation. mdicate the percentage of

completion that was attained in cach” applicable step and briefly state the reason for termunation 1n
the remarks section

C—Implementation Date:

Indicate the date the course was implemented ot tange ot tme (beginming and ¢nding dates of im-
plementation) over which implementation will occur

D—-Course Length: '«

_Give nformation mdicating the effect on course Jength For ¢xample, the betore and after course
lengths, where the “before™ figure 15 the jotal number of traiming days and, or flying hours as ‘lppllcablc
of the project indrcated 1n section A prior to appheation of ISD. The “after™ figure will reflect any .

Lhdl’lg(. in hours after mplementation of the project 1If Ilu pmml 15 terminated, enter final course

~+ISD Status Report. RCS HAF-DPP(SA)73()3 Outline of Data Required
length.

E—Student Flow:

1

Provide information which quantitatively deseribes the student flow. For example. show student flow
for the project ‘course dentified in Section A Provide i terms of student flow for a specific time
| period (200.yr, 30/wk) using the most current miormation avalable.

v

F—Remarks: J . .

Use the remarks section to provide amplmwlmn or claniication™~ot any of the preceding sccuons
; or any additional information mnslderud relevant

ERIC

Aruitoxt provided by Eic:

.




