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SUMMARY AND IMPLICATIONS \

OBJECTIVES

The objective of this proje't is to facIlititty the transfer and. utilizatiop of training
techpology by developing a model for evaluating training appioaches oruinovations in
relation to the requirements, resources, and constraints specafic training settings.

,APPROACH
... )1. ,

.0 The approach taken in developing the model fo'r matching Graining approaches with
training settings was to construct two parallel sets of open-ended questions -One set.

concerning the characteristics of the training approach under consideration, andepne set
miceming the requirements, resources, and constraints in. the specific trainny setting.

When these, questions have been answered. the information needed to evaluilte how well
-,the training approach "fits" thi. training setting-is available and arrayed in a .conven-

e t,, yient, fOrmat. . , - .

The term "training approach" is intended as a meutral term to mclud& any method
technique, device, or system considered for use in training. Examples range Lrom simple
audiovisual devices intended to,: i n-t an ongoing program of training, to comprehensive
.training systems the adoption ,of w 'eh would revamp large elements of the training
organization. Sorke, training approaches ma'Y be truly innovations. ,Qthers may already
have been used in a. variety, of other training settings.1 ., .

. The, term "training setting" is intended VI tclude the phytucal and personnel
resources ore they training orgaiwation,-the policies and requirements of the'personnel and,,,
training administrative syStems it-volved, the abilities, previdus experience, physical
characteristics, and attitudes of the trainees; and the nature of, the training contentr..4s

, described in training ohjOtives. .
'l ,

The model was developed by first ,considering a number of training approaches and, .
asking the question, "Whitt features do these raining apprOaches have that would make
difference in 'ther suitability kit use in various 'training settings'?" From the answers to'
this quyslion for a number of training approaches, x preliminary outline of characteristics
was developed atvl applied to several tkining approaches... ,

At this point attention was shifted to various features known - to be involved in
military traiing settirfgs, aid ttie question was. asked, "Do these features-of training'

make -e differencO In . the feasil'ili.ty or suitability of various alternative training .

approaches for *e SA these training '-ettings?" If the answer appeared to be "Yes?' these
features of the training settings were incorriorate,d.into,the outline of' characteristics. The
outIme of cyharacren'stics was then recast into two parallel sets of questions, one for
training approaches and _one fot training settings.

. .
. i This preliminary' version elf the model was then, taken to .this field in extensive

interviews and discussions with 'training. Tanagers and? curriculum designers at'several Air
Fbrce T;cliiiical Vaining Centers. z ,

A

, t ,`

RESULTS

.

Following the suggestions of the training Mit.Fli vri, and (curriculum, aesigncrs inter-,
viewed at 'the fechnaal 'Training ( e.4ifFi's,achr7not el was revised extensively to place

\s.
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more emphasis on questions concerning costs of training and the availability of resources
in training settings, tcr4incorporate terminology.,more familiar to Air Force pe4soiinel, and
to add numerous questions.

The -revised model was then applied-go a training approach (peer instruction) wit
considerable success, and to a training setting (the Law Enforcement Specialist course at
Lackland AFB) with somewhat less success, because .needed information was not available
at a distance from the training setting.

IMPLICATIONS

The model ' for matching ,,trainifig approaches with tiaiiiing settings has aroused -

considerable interest. Suppckt has been forthcoming for continued work in applying thel
model to training approaches antraining settings in, an Air Force Technical Training
Center. It is planned to actually develop a new course and implement it as a part of
this,effort. .

MVP
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PREFACE

. This report describes work performed by the 'Human Regources Research Organiza-
tion during the first year under Research Project AFTEC: Basic Research Relevant to
U.S. Air Force technidal Training, for the Air Force Office of Scientific Research. The
deveiopment.of a model for evaluating training approaches in relatiOn to specific_ training
settings is discussed in this report. Further refinement and evaluation of 'the model is
under way. .%

The research is being conducted at HumRRO's Eastern Division, Alexandria,
Virginia. Dr. J.lianiel Lyons' is, Director at the Division, and ,Dr. Edgar M. Haverland is
principal investigator for the project. The was begun at Division No. 7 (Social
.Science) before it became part of the Eastern Division; Dr. Robert G. Smith, Jr., was
Director of Division No. 7, and was a member of the research teadi that gathered

e information at Air .Force Technical Training Centers. Dr. Eugene A. Cogan contributed
guidance and stimulating suggestions during the conceptualization and development of
the model.

This project is being conducted for the Air Fcirce Office of Scientific Research
(AFOSR),under Contract F446720-74-C-0007. This report has been submitted to AFOSR
as an Iiiiirrinicientific Report:,

4144 k*.
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Meredith P. Craivfoid"
President

Human Resources Research Organization
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BACKGROUND

,
-Chapter 1

He:

5Q '1

.,INTFIODUCTION
, - . t

- IF ''' --.,

Training in the U.S. Air Force is characterized tiy ms ive coverage of a wide.range
of content, and by the necessity for frequent 'revision/or replacement of substantial /

'iportions of the vast array of paining materials, in orcie to keep pace with ch'afiginkt

ours of different kind's of training being presented, '. the Air Training' Cornman4,
frequirements and progrkins. In one recent year, it was. 'mated. that ot the 300,000i. %

tle t we en 50,000 and 7;ö00 hours were being phased out, to be replaced by neNy training
,"Iti -1.,', aterial covering ,differentioent and between' 50,000 and 60,000 hours wtere'being

4 retnsed.1 . / /ita i

, Much of this training is quite ,ex4nsive, and some of it involves large numbers of
,

. ,4

students. In technical training alone, te Air Force spends-over half a bifloft dollars and
graduates more than 150,000 persons year from five technical sch9ols nuinetus
on-the-job ,training courses ( enter, 1,12). Thus, improvements ffectiv,eness of r.
.training have the potential for ving larie.amounts of money... /.

In a training sy4tan in, ftich m re than pne-thipi of the training btingirevised or 1.
developed during any given year, d in which so much money. is ent'and so many
persons trained, the effe iveness of the training developm'ent pr cess is crucial in
determining the effciency of the,systern: 'As training is deVeloped r reviled, there is I/
alWaYs the op nity ..tp chdose ,more effective training appro ches. In developing
training "for anyt' iculai 'setting, there will always be a wide rant of approaches from /which to choose, some genuinely new and innovative, add some, frhile already in use in i-i
other settings, new to the particular setting. Ef*.tive use of tra g technology depends i

/1
N heavily on careful evaluation and wise choice of training ap roaches in the training /

developmeneprocess.

,s 0 JECTIVE

heôbjetive of this prOject is to contribute to the effective use of t aining
team logy thr6Ih thdevelopment of a model for evaluating train 4 appro ches or
innova ions in relation to spkcific training settings. The applicability o potent' useful-
ness of the training approach or ,innovation in a particular, training setti, is ev uated by
systematically comparing .the characteristics of the training approach OT inn ation with
the corresponding characteristics or reqU' ements of the training setting.

DEFINITIONS
. ,

The term "t meapproach" is intended to include any methoctitecimique, device,
or system considered for use in training. Examples range from simple aUdiovisual devices
'intended to support an ongoing program of training, to comprehensive training s§stems,

.i:

personal communication with Chester L. Buakei, 31 October 1473;
' .

. I

s' -.
-
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. i 1 k
. .the adoption of h would revamp large elements of the training organization. Es.Oier ..

Work In ojett used the term "training innovation," but "training approach" has .
been. adopt as a neutral term to signify any inetit6d, techniqUe, device, or system being
considered for' adoption. in a training setting, whether it is truly an innovation, or has
already been used in a variety of Sher training settings. , .

"Training setting" ffalso infendeA to be a neutral term with wide applicability. For
-.

extmple, a paiticular training setting could be defined in relation -,to an entire course,-
lasting Many weeks, to a major portion of -such a course, or to a 'small segment.of it,
dealing with a particular topic or skill and lasting for a few days or even hours. .

The term "training setting ". is intended to include (a) the nature of the training
content, as embodied in ,the training objectives for the 'course pr 'portion of the course;
(b) the' physicali, and peOonnel resources of The training establishmentincluding the
buildings or classroom of other space available for thD course or portion thereof, training
or operational Ai uipm0ht, and instructional and supervisory personnel; (c) the policies,. .
and requirements of the lier§onnel and training administrative systems involvedas well AsAa I

.. generall policiest and /constrgints of the training cAter or agency responsible; (d) thea abilities, previout-exPerience,physiaThharatteristics, and attitudes of the trainees.
This model can be applied In several ways...It can be used.when the training setting

is given and the Problem is, to select training approaches, either for insertion into an
ongoing trainingisprograrp, or in developing a clew couiseor program. It can also be used
to analyie and/describe.trainingappi:oaches in terms that should be more relevant to the

,. concern's of the training .designer and developer than are the research reports and journal
articles norniAlly used to disseminate information about training methods and techniques.

F inally;' the model can be/Used to make an inventory of the cliaractefistics of -a
. training 'Ming; without any particular training ,approacli in mind. Prom the information

obiaiiied,; he training Amager or planner could wake inference's about the kinds of
training. ap rOphes that would be useful in this training setting. This approabh ,might be

'especial y useful in developing, from the beginning, a'new course or training program.
; . , 0/. It

./' -' 4,RELATIONSH1P C;F:iP JECT TO RESEARCH LITERATURE_ iki
.

' S.
. .

____ - .,,. 1
I

4e1, Re clr literat re ,,on social and organiational change is extensive and varied / /(qennts enne, an Chin 1969; Hairepck, et al., 1969; Sashkin; Morris, %Arid Horst, l. /
_ 1973).' he many studies in- this literature deal *ith numerous sareasiwbf Change (ili:t . T

. inedicin ledkat n, agriculture, transportation and gener4 technology, for; example)it /../and with vario aspects of the change process, such as the role of change /agents, the/..
/ influence of m s media, the communication process generally, resistance to change, and -

. . conceptualiza ons of the change process. . , ,

.t / Tkiis pr ect dtals with an aspect of the vast subject of social and.organiiational
change! the has not received much attention in any of this literaturethe eipliicit
considerat n of the user's needs and requirements as a basis for cho4sing the particular
change innovation to be implemented. The problem-solver model for `Social !change
(Havelo , et al., 1969, Chapter 2, pp. 40-211),does give user deeds a central place in the
chang process, and the work of Niehoff (1969) on the factorsdeterrnining the success or
failur of efforts to introduce planned changes in primitive oi underdeveloped societies
stro gly emphatizes7the importance of %users' needs, as perceived by the -users themselves,
in etermining success or failure of attempted innovations. Otherwise, thiS literature is

uch snore concerned Oh the processes anti techniques of getting changes/ accepted and
plernented, than with the'clioice apf what changes to attempt.s I/ This project. May. be viewed as a contribution to a relatively kiegliac ,fc'spectof the

I study of social and organizational change, although its primary'inipo e lies in. its,i potential contfibution to more effective Air Force training. ,
re.

10
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SCOPE OF THE REPORT
..

This report describes the development`of a preliminary version of the model, its
evaluation by Air'Force training personnel in the field, and its subsequent revision. The
current version a the model, with supporting materials, is presented in stand-alone form.
-There is discussion of the relitiOrith-' s of the model to Instructional System Develop-
ment (ISD) procedures (Department o e ,Air Force, 1970), the .Rand Corporation's
system for desighing progiams of instructio MODIAA Method of Designing Instruc-
tional Alternatives' (Carpenter, 1972;1 Carpenter , dillorner, 1972; Bretz, 1972; 'and
Petruschell and Carpenter, 4972), and to the Advanced Instructional, System (AIS)
(Roekway and 4 Yasutake, 1973). The application gf the model to several training
Apprbaches and training settings is described: , , c'

r'.,
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...' - ., .-' ..,-..The derivation Of rthis.._in9del ,was 'begun by considering _a ,ntin;tbeir df -' training:

approaches and aakini the q*'stilon;"."Wilat features do these, traiiiingapproaches..halie* -, . j ,.that would ,make a', difference in`t, eir suitability-' for use- V,spous training settingsti,...,,, /
From the first tentative answers t,5- this question, the f yving preliminary outlinelfft, r-. characteristics emerged:, . ,,,z1:' z. , 'N. ',V, : =.- ,

.I' ..?"- \ , , .(1) /tudentp,htp.ra tics \ , , . -

/ -/,
ationg?,'' . ' .

/ a. Is the apprOach.senSitive-tnaPtitu
/-- - i -2b. W1aP,ii;f.he7rninimum number z)f,studen uir,edfOrtheapproach to..--;,

130.ifeasih161 How does the appr\oach ñdle iL1ch . , Ilaiger, n1ber of
:Aiidei3, t51?' ;, ,,, ,.,,./, f: / , i --// c; Wiiatifs the' size of student gr ouPsyreqFired ."....pi/ desirable for ' the ",',,'/' .1 i'api,roach,/and' how-are theY orgenizeillf );', '',, '', -';', f ' _ .,, . - , ::,'`. ;ri _

1-
_ .d,,',11,00,any'ipeCial aptitudes or api,ilities reqtaed,oy the ,tude ts4e.g.,,

4/ ?leading ability at a spe2ified level) \;,°,/'.V..`,
'.- ;'''../ ", ; 1 7 f%`., / - :

. , f / .1. fl/ ., :,t ?, ,', i'
-(2):Ii4ructqr',tifitracteristics,/, ,.., - ';'-'- -.- t; ,`-/ '\ :.' ',, ',',, . ./. ',/ i

7/ , , 1

I :. . 0 , ' :7
.i.e. What f,is,/the minimum nun)h,er-; pf I inst4uctois" required? Instructor= ,

l',',.;,-,/stiidefit,)-ratio? . , -
'4/ Wht special skills oftiftrain. g'dp,the iiistru4orindedl '; I =. -: ,- ,
:',6,,;,,, t roles do instujtçs play; in implenientint the training approach

---
'',(i: what the ,' n ture, of,"the-activiti a requiredd.bf Itructors:At 4 '.. - . ipresenting informati li,', managing studeff earning activities, evaluating 1/ /.

/.' 4 411-4nt perforpi,n0)",? -,- ri, ,'i i 4''' i I i- , II /
....'

. (3) Trail Content thariOistristies , - -4,,_ ' /, , ''.:, , ,t ; / 1

, I ., , : ,/,,' k

. . __ . , ! e ..., .1
. , ;'' /-,The specific purpose of the model g to facilitate,and.,provkle*fonjr,at for, the. , ,..::,;-:-,,'(./.

systematic 'gathering and arranging of information on ;the cliaracfeilstics of training . ,>-;'-
approaches and training settings.SQ. that the "fit," or potential useffilhqsjof a particular ,!--,ii 'I- 7/approach in a particular setting, can be evaluated. .?:1 i(,

The procedure has been, essentially, to ask a .series ofi questions about the training !., t
i .approach under consideration, and a parallel series about the 'training setting /Thus, the
.(.:function of the model is to aid in eliciting and arranging information so that all relevant

einformation is obtained and arrayed. in .a way Oat facilitates decision-making. The final
decisiOn concerning the extent to which the.1-training aPproatli fits this-particular training'setting remain s a ,matter for judgmentkliiCgood,,' sound Jiidglnentshobld-be made much
asier and mor \likely if the relevant'informatiOn;is'aVallable and clearlY,displayed. ,..' '...,,,,

, . :"' \ ---,- .
, ,.,,,. .

IIIITIAL D,EVELO.PkENT/ Or.' THE MODEL '-'''. . ; '
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V

: i'i r//yi.fr ;./il/c ¶

I / /J I /$)(4J 'k/ I/ P71 ;;;X/\ (I /
,.. - 4' ; : I $ifqtiØ4 ds,the rainh ppich avfor$ )
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/; ;: J;?l o;r ,gfrore,Js necessrYi f dv1V , ' V

I I . fi mate1a1 , -; fH
'-:: \;i1/ YPhysici! " 'I 7 TV \

:'j ' / 11,,a5 uecijci, wIi'jind e1d '
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naturlscàbfør for the kinds/ of charactens9p that were obtaued as answersto,the (al
question"ha 1faturaa do thee lnin. appraes athat wotdmake ,a iffe,rence \, ,/d.

n tffefrFsiuiab1jity4T 1'e n apartJani4setting'- $' "
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TESTSOF THE PREL)UVI?4ARY OUTLINE OF CHARACTER TI :- J/
1 / 1

The prelimmary outhpe o1 chaatq1stics as then used rn e amining & imbç of ;
training approaches to obtam an indication of the feasibility of th manner oTdye1opipg1 /
the model Some o the trairin appr9aches selected for exanhiion wee '
froin HumRRO trainm research, and were' mtened to represenL the kmd of
mental, systematic approadhesto training that appeared to offe substantial possibilitlé)- i',,of improVement in the effectivens of tramng Also, becaue -çf their relatively funda,

,mental and comprehensive nature, they are likely to be more çlifficult to evaluatø 1tia
simpler training approaches ino1vmg, for example, a new audftsual device Thus,'b ,
first tests of this developing moll were of substantial difficulty/and scope

AlsO intuded ia-i the rai4in approaches seIcted for exmination was' the ,tinc,9l If
Training System, whicheends completeLy on a sophisticted piece o nsrutopal.
equipment This tramin aproch was selected m order t6 extend the teIts c jjb
1evelopnrg model in the direction of nsLructional equipmeit, ince Air Forte rtuc

/ 1jaonahprgráms are making mcrasing use of this kind of equjpment
L

/
The'- trantiqg approathes ecannned, with the prehmiráry outjine cit charaatepticsi /-

d the nature1 and results of tht,examinaticin, are descnb in thfollcmg sctops ,
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I j, '.r1 ( i /
- .kpis trainmg approath and ;thfollowmg wie .(JasWry.Tet1ngyere. abstraceclfm,

the resch conducted undeHjithtO Work Ur1 AJTRAT, (Wei,ngaen eaL92
' ' I / / / -' / II ' /

- 1 e Peer Insfruction mgpproach is çlefinecllas a system of rntr/ction' i h- V -'
- student tn$ructoi who hae siàçesff9lly c9rnpleted alrnodule of'ipjng7ar4 .

- student teXe. jis euering, th npdue/First, the atudent -

/ , the actiities, t e lrhdi in t modile,whife- the student learner' erves- They tl1
/ j st.udenf' ieariec practi/es t1ie activti under the gudance of the student.,wstr-uotbf (eei'

-)sttUctor unttI lu cip perEirt them atisfacturily The studenb learner' then-becomes'a--r?eer,' j ')ir'ploY rdith'1k'new student learner to carry out the dmonsti)qi id,pee -.

wth im ,vhile hs former peer InstructgT elther 'hethodute, an
entera.ap'other 4e'asa studeMt learner, or,graduates from the a's /i,L '---a
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('1) /Student Characteristics 0- , ,, i -
;,, ;7 ' .1 ,. a. Insensitive to aptitude variations . - !./ , - ,

b, 'Minkrium numbei of persons must be in training', depending ,t,..n'Unr /be''r and
", length, of .mbdules;-:-.fos,.efficient u -- finstruclional materiali, andj;', ., ,4, , 'equipment; i#gnurnbers of studeAtc led,$y,'MtrItit.i17 lerar,rii*StatiOns, / l' fr; " fo -each Module -.,..-:-., /,/,:, /

4"-. '/ --

fir'
.7.14/,',

otatinfly,groups OC tillee 4t-,iide, ,ed9li lea'Mhig jatatiorin'Structor,_/7 1,-/ // J :1 '' learner'-'and observer -'. . -i- '0,/ ..:/' ;',/ t././/, ",,,; , --, ,,/
,..,-

- / NA; s ecral aptitudes required except ag deminded,:t$y t ii-ii'dg' 4iinthnt;r I 1/. /. '1 .; ' 1 .1 ,...
. , one: ?bne instructor-learner ratio, prmdes ma-kirriftm,,flekilNli ,,to adapt to

- / -- ./ P.' reOris" is: of individual studerit-learner.s '/ ,"/.4-, '.
/ / .0) fri4ruCto ehatacteristics

/,, ,

' -: i ' a. ,Nurrileyretoured-relatively few"; instructor-student ratio7no_tritical . , , -./ ,'' '''' ". b".' §palaeSiiiip or trainingnone, other:than reasonably proficient in training-
* /collterrOny-divecl - /, , - :' ,-, ,-/. ,/ , : --, ..--

,,_ .-- -> -,-_-' s.,,:111910,(Ho i tructpry-,.;inanagers,,and schedulers of instruction
,:.le, - -.i' ./?: --AP'../trairitnO:Cerl Ve.haraetetistica
_,,;,----,--Y,,,--&-:Ap-iiio/Ofiae fOrya wide' variety, 9f fyies of co tent , -;-----. '.. A.

b. Inii)lication§' tor, afi-ization and seeftenc g of training contentmust be
; -;'' ','nitadekrized.,/;,' rder, 49 set up learnin centers; modularization' should

'''''''' -4-4: fdpil atkee411 5in si-l'Arat(.:*:equisite'Tearning is accomplished-
_ ,.: , /

-L.---:117tinkrig--dipi/4492ing`,4 ancittly,FcHen effort7reprices careful analysis of trainingT.. ''' tei-il St. jas --t.O: iii;ilititri;e Ahe, content -and'. set . up learning stations;

,.;._
-

4'--trairr. ng:reVii- p'ief ort sh1431.4-,;:1)5relativey.smalitmce,no d ularization fas,ili-

:-
fates f7 :17 -/.

s
, -

i

. -- (4 Physical, Setting ' :, -/, f:,'-, : ;";Z I, /,4;:---4-1-7-1Ft , i'; ,,
- af,liequiresA lOt 'of 'space,'since pi6.cot.niile learnihg;4tations must be set up

--'1:'- -t' '.. --;'::". ''::: for -each;-ITIOdille of contea;-.typ'e:`,9i t4e :deperids;on-,itigining content:--- --. ,,-'I
: ' f ' ;.' -: .'13 . Operatibnal equipment -in ''''''' inkispi4 be -required, on other,..2,- ,.-- ',..,_.: ' aspects of-learning s'ituatidir;uchi0 Vii9ther siniulationiistised ../.k . -I .,,./.-;;'0,/

_ ,c. Requirenients for-- training deiice -ts-Mepefi4 on trainint g-qobt4nt, andichether..

.,..,. , ,:, ,...-.,../.,;/-use of operatiotibi equipment is fedsilVet '','
. RequireMent for printed materfdle7:7',Efiniznal . (adziiinis#.44ff: .and,,,.NOrci--/

- i? ,./,--...,,
...-.-- keeping only) job-related equirfine*is used; if`lediti4,agtiOties in iilv-e':: '

"printed materrial,Ithere is a larger reiAtim'ent ( r --, 0'
''S % f

1 f '',C 4 : 7 ./

I
1

. , e. Dispersed or remote sites probably, iin'ot, unless '
such sites is used with traveling adminigtilator-trainer teams- .;it-: '

,
.. S !

''..% 11...,). fi(V:"/

One! ; ' r , /

.MasteryMastery Testing(Nlith Modularized Training) ., ,. .', -','. --.. - , /
. .-.. -:"...:/-1 ,- ,. - -.

- - The Mastery Testing-Training Approach is defined as:iiiprocedure in which.4tuden(*. ate) ::, ?; 'I.',
_required to...demopstrAttac.ceptable performance on a moiluie of training content before .',,.:/,:- AtIfs ,,_.!beinralloW6-4-fi?'ennfinue With,the next module. Students 4,6cannot demonstrate accept T.Z.
able perlocinancein-a mastery test must study oli practice fir4er and pass the mastery test' f '',.. .. ,

...tty_-.

hefore cinkinuing with another Module, 's 64`
.,(:- .7 ,

.a* ; ' %. t
.-

!Student'Gi ;Studelif Char-a' ctelistics .. : ,
. ;;'a. Insensitive to-aptitude variations ,

I -:;..-,b. NUmbers; of students required or permitted not crucial;, large., numbers Of 1.-, , .,. ,
.- -..,,- students be accommodated by having multiple ,testing stations for

sr
d. Special aptitudes required; depends on performan&-.6eidg tested 7At.-"?'...

:-
;each module , -' ,

....,,... .a* . . .....,c. No necessary implication for size or organiz n of student-groutir -----"....c.-)i'"---:4 ' ;: ' ' t .,
/I.",
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. .
S:7i (2) Instructor,Characteristics

a. -14u her reqiured dependson number of modules, of training content and.
inber of students; not particularly heavy -requirements for instructors

SpeCiiii skint or training test administration, quality cqntr81 orientation
,14ekfi 'ad)aunr, istrO.,Ors, with respdnsibility for quality con-

ipiUri:ntOaestudehts -h*e-mastered training content)
-

variety
b. Implicitioni: -f6?Forganzittiod;id.Ve44.cing of training contentrequires

modrilaw-atipp.-ofdrEuning- content, approach- is particularly appropriate if
jsom#,partSc4;triiiiing content are dearly'prereqUisiteio others

-0),PhygcOettirig Characteristics //
a.-:.FonriAirit-Yrid kind of space neededdepends on nature of job performance

beMrtfained,
b. Requirement for operational equipmentdesirable when possible, but simu-

lati:performance can beilsed /
c. sc/Requirements. fOr trainhig:deVicesdesirable if possible for more realistic

testing in some cases (fidelity req ementi depend on training content)
d. Requirements for printed riainiininial,-'unless -testing procedures

reqtiire a great deal of printe material:.
e. Dispersed or remote site

test,ing teams /
Lincolq Traininirstem (LT

ormally not, but .could -be done with traveling
.

I
° ,

. I . ..-

*( -This ta. lug appro was taken from the description of the
use in demonstrating an economical meth

duralized instructional material (Frick and Karp;1973). '.

.., n
- The Lincoln f Training System Training APprOacleis defined as a mputer-Ontr011ed,
standalone microfiche system that combines visual. 'images,' voice-qual sound kecordings,' .
Arid computer control logiC on4the same fiche. :under -c Oiriputer 0:trot, the -stem can
select any, sat iiii, to 750 microfiche, each with:' 14 images, and 12 ass i ed audio frames,
with upi'Aci,28:secopds of speech on each trains:: The ystem pr its Oplip'.4dualized,
interactive instruction utilizing both visual and atiditoi9:',mici es of presentatidn.y ,

-"_ ,,-;t.: t% . ,,,..
-,\: .-

0 ,,- z; .

(1) Stu ent pharacteristics ' .-- , ,-".... , ,,..r
a. Aptitude level -of studentsnot apPlicable;:deepends -oti;Witure' of in,struc-

. ;
"i -- /it;

b:,' Nikixcber_of studentsoneTer terminal Wtge...in,luie ,
1,.. prga:nization of studentsnoneindividiNizeinhafriict1op
#4...:Spetial aptitudesaudjo facilityhelps solie"-the-pibblM

(2) f stitiictoraCharacteristics- -,- .' ,,T . ;\;',;
i, i'i ...:ri. t

a. NU'inher required-'-iiiin "'""`mot ', zt' .. ..-4, t. r"

' b. Special .skills or trainin inimiIINsuming lifStrut:yp?0" mater good
c. ROle.,:of' instructolfe-minor involvement (issiiir)ge,,,,Ats:cci)ig p, record

A" e keeping, eta.) :-- ././.;,/ ' i,..2.1,. ,
.., (3) .Traiiiing' Conte* Characteristics /. 41 / , : ;' li //, 1

it l''? i''' :. ' /1//5',.a. Type Of content appropriate wide range possible,' t ; ' ;_knit ,:_,
: .

b. ImpliCations for organization and sequensiN,:;41 tfahlingC9riceti-Small--step
inherent in system, flexible- sequencing5,:stfpogsibfe7-1Ygein; h .random; ..
access capability .

...

..

. -;,---- i/jr,/(/ /,c` . ..

.6
0 I.1,',

'//5, /

Frick (1973), ans.-
quipment provided by 40

id for preparing-pr oce-
. r

tional material/designed for use in' eqUiphierit
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c. Training development and revision effort =development effort -varies widely 7,

..depending on approach taken in analyzing training content; ,equipment does
hot impose .bitrdens here. Training revision effort is less than forcomparable i,

printed: materials, since -large production volumes are not needed for
economy in making microfiche, as with printed materials ,

(4) Physical'Setting ,Characteristics . . / '
a. Space requirements indoors; amount needed ' for one terminal per student'

during the time on the system / .

b. Requirements, for operational equipmentdepends on how it 4 used (can be
Used as a job aid in operating or maintaining operational equipment, or as a
stand-alone training system)

c. Requirements for training devicesprobably none
-d. Require }rents for printed materialslittle or none .

\ i

e. Can be used-at dispersed and remote sites for individual instruction -*

Operational Cotext Training N.

This training approach was taken from the report o Et,-HumRRO research project.
(Work Unit LOCK-ON) carried out some years ago (Woolman, 1,960). It was chosen in,
order to extend the tests of the developing -model into the area b.f on-the-job training,
and because the approach, as applied in' the original HumRRO study, produCed a rich
amalgam of training techniques well adapted ,,to the constraints and requirements of the

..,,
field training situation for which it was designed.

r
. . :.

The Operational contlit Training Approach is defined as a flexifile, decentralize
method of -OJT, utilizing as its primary training unit a group consisting of one ineirulr
skilled and experienced in the job to be trained (but not in instruction techniques) and two
students. The method also involves: ,

.- ,
- A. Training Guide that describes the

n
method generallyand provides specific guidance

on the procedures or skills to be lea\ied'bi students.
- An elementary method of instruction for the guidance of novice instructors.
- Training content, organized in mod_ules or blocks, with t

. .- Proficien0-based advancement in training, based on . .
-\A simple six-point rating scale used.by the training unit instructors during. tanning

and by training supervisors for qualifying students to advance to a later module of
. training.

- A system: of records, and charts to record and display, student progreds for both
"- inforrnation and motivational purposes.
--- z An Interviewing and -counselling systeni..to deal with students whose performance is

.._-...,_ unsatisfactory.- ..,.
---tHi-riteiliod -is

unsatisfactory.
to be used "in /I field* or optrational sf tthig,,,,,and -depends,., -.- _

. heavily on 're 4gyelv 1-ciw-leveT-13ersonnel who are given explicit guidarga in following
4,._ - ..,:,

, the system. ' r - -
.-

(1) Student Characteristics -4,..; :* is

a. Insensi aptitudeAmiiations 1 ..

b. 'Flexible as to n'umberstlif students
c. Two students to each instructor . ...,,,
d. NO special aptitudes required ---

..
:. .(2) Instructor Characteristics

51 .'
.

a. One instructor for every two students, with five or more such training units,
5 one chief instructor, and two or more-supeiyisory (check-out) instructors for

each platoon-size unit
,

.\
b. No special skills, beyond those of the performance being taughtcomplete

instructor guidance prosiided in the method
, N^
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' d

../ \
c. Role of instructorsderrionstrate performances, observe and critique

students' practice, and evaluate performance.. Supervisory instructors '

administer' proficiency tests or ratings,. Chief instructor supervises. and
monitors training program for platoon

(3) Training,Content Characteristics - , ,
1a. Type of content appropriateshould be suitable for wide variety of pioce:

(

chiral jobs.
J,

b. Modularized training content, sequenced accordink to prerequisites, other-
wise modules can be studied in any order, subject to equipment-availability

:,r

(4) Physical Setting Characteriiticg
Ia. Space requirements:-=!no,ne beyond that 7quired by the operational equip-

4 , ment ' dk .
,...ib. Designed for use on an,at:-available basis with operational equipment
IAc. Requirements for training devicesprobably none, since operational equip-
4.,,,,ment will usually beused ro . 4

d. Requirements for printed materialTraining Guide and record-keeping forms
e. Dispersed or remote. sites --yes, if operatioAal equipment is solocated ' ,

-,,

As these training approaches were examined, itlappeared clear that they 't ould be,
evaluated with respect to the characteristics presentechin the preliminary outline. Further,
it was felt thag the product of such evaluationi would be a summatisin of the signifiCant
factors to be considered in making decisions concerning the suitability of these training

r
approaches for use in particular, training settings.

47
%

t4

AMPLIFICATION OF THE MODEL
.

At this. points attention waSrsktifted to varioufeatures known to be involved in
military training settings, and the question' was a4-ed, "Do these featured of training
settings make a difference in the feasibility or suit4ility Of iariou's alternative training
approaches for use in these training settings? If the ankwer apppared to be "yes," these-fea-
tures of the training settings were, incorporated into tie outline of characteristics.

...4ome of the items in the amplified outline of characteristics appeared to relate more
to training approaches, and others more to training settings. Since the. modelWas
expectedlo: relate to both, and to serve a 'kind of Med ing fiinction between them, the
amplified outline of characteristics was then recast expli ly into 'two parallel, coordi-
nated series of questiond. One series of qbestions alas directed at the traiping approach
being, considered,, and thaother series at the training setting involved. V

A brief outline. of this interim version of thei-lodel is presenttd hffle.' For this
version, which was used in the field evaluation described in the following chapter, each of
the elements in the following outline' involves one or .more questions,r'Conderning the
training approach, with parallel questions for the training setting. .

STUDENT CHARACTERISTICS
A. Implications of student aptitude levels
B. Numbers "of students,

-I.

This version of the model was developed in an interim)report by Edgar M. Haverland in March 1974.
3 t
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NC. Special skills or physical characters cs of students
D. Implications of sex of students

INSTRUCTOR CHARACTERISTICS
A. Number of instructors
B. Special skills or training ofinstructors
C. mplications for roles to be plaftd by instructors

CHARACTERISTICS OF TRAINING CONTENT:
A. Kinds Of. student performances
B. Organization of training content , 4
C. Kinds of instructional activities

7 D. Effort necessary to make changes in training content

MATERIEL AND FACILITIES
A, Space for conducting training
B. EquipmenilTand materiel ..

/ c C. Training locatitms/situations (formal -hool7 on-the-job training,
dispersed locations, remote sites)

ADMINISTRATIVE CONSID RATIONS
A. Student flow ....

1,B. Individualization of histruction. . ,

, C. Fixed standard level of skill eipectegl. of students, or each student
..

develop his capabilities as far as he can :
* / ..,,

DNtlanageririent,inforMation' .r
COST FACTORS

A. Capital expenditures
'(": 13. Operating expenses .0

.

C. Training development costs s ),.
D. Miscellaneous costs s 4.' 1 ,,.%\. :,,,,' s

°°.:.:
s*,

6

f

e
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Chapter 3

FIELD EVALUATION AND REVISION O'Nk-IE MODEL

PURPOSE OF FIELD EVALUATION

The field evaluation conducted in this project had two purposes: (a) to subject the
model to criticism by the Air Force, training personnel who are its potential users, and
(h) to obtain information concerning a number of training settings so that the revised
ni4del could be applied to Some of these training ,settings: Tho version of the model

en to the field as described in Chapter 2 of this report.
0.0

SOURCESOF INFORMATION

Since this project was undertaken in the context of Air Force technical training,
infOrmation was gathered by a team of two researchers at Air Force Technical Training
Centers at Chanute AFB; Keesler AFB, Biloxi, Miss., Sheppard AFB, Tex.,
and Lowry AFB, Denver, Colo., as well as at the Military Training Center at.,Lackland
AFB, San Antonio, Tex. All of, these Centers are elements of the 'U.S. Air Force Air
Training ComMand. . .

Vriticism of he model Was obtained '.mainly from pelsonnel of the CurricUlum
Branches of the Operations Divisions, in the Schools of Applied Aerospace Sciences, and
from chief instructors and instructor supervisors in the insttuctional departments.

Inforpation concerning training settings was obtained by observing training
ties, disc i4ng the process and problems of innovation in training with personnel ranging
friltn department and division directors to instructors, and by obtaining documentation
on selected courses for later study.

.

. .:
0 SUMMARY' OF INFORMATION OBTAINED
4- :. A i' L 1

The primary method 'for obtaining criticism2oL.the model was to request that a
meeting of 7 to 15 curriculum and supteryisorl instructor personnel be convened at each
Center,- and to present the model to. them for their reaction. The meeting lasted from
one to three"hours. After those Present had been Acquainted with the objective of the
project and the ,iniended use of the model, the model was worked through section by
section Sometof,,tile-topicS discussed included (a) whether the information' needed to
answer the' in the model was available; (b) whether any of 'the questions were
inappropriate or irr levant;-and (c) what additional questioni should be asked. i

Although} at tunes in these meetings it, took some eff.Ort to establiSh cominimication,
the discussions Were, Variously: intense, interesting, constructive, exploSiVe, critical,
complimentary, and helpful.,In2short, the meetings were anything but, dull. ; ',

The major points made ,In criticism of the 'model were the following: ,'

(1) ,Cost, considerations are paramount. in considering possible/ changes in
tn. ' g procedures and methods, and the order ,Or, topics in the model

..... plioul be changed so that questions about costs are answered first.- ,

t
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, (2) he modflshould be written in'ternis familian` loAthe intended ugers. For
rigclieoplt- this meant -thatAhe terminology and 'concepts used in the

( model "should be those used, in Air Force -and Air Training . Coin-
. .Mand'Regulatioiti,

(3) belays in obtaining instructional materials, equipinent, aiId personnel are
important when making any substantial change in training,proceddres and

inethods, and should be given' more explicit attention in the model:
(4) The various roles' that instructors may play in different training approaches,

the difficulties of changing the roles that instructors' play when imple-
menting- a new training' approach, and some definitions of various kinds of
instructional personnel should be made niore explicit in the model.

In ;addition to these major points, dozen's, -of' detailed sulikestions were made.
The model wEts revised, taking into consideration all' of the information obtained,

and is 'presented in Chapter 4. of this report. ,
7 In 'gathering information concerning training.,settings, the research team asked the .

personnel interviewed to think of substantial changes that had recently been made in the..
training for which they were responsible, and to diseufs the, process by which the
decision to change the training was reached, as well as the difficulties encountered in
implementing the changes.

.

Nearly everyone had either participated in the implemeq ation of a substantial
change4 training, or knew of the experience of-another Aepartment that had done so.
The most frequently encountered change in training -involved converting a course or a
major portion of a &Wise (usually, from group" lock-step instruct ion) to self-paced.'
iristniction These conversions were accomplished- by devising activities, usually pro-
grammed .textbooks eiercises involving operating or chetking equipment, which
students could dei largely or entirely on their own. Instructors were there to help, if

.neceskry, and td administer tests covering segments or modilles of the instruction, which
students were required to pass before going further in the course.

These substantial changes in training had' usually been oracle at the diriaion or'
suggestion of Headquarters, ATC; although in somelases individual training managers, had
taken the. initiative in implementing the change. 9 -

The most important consideration in deciding "whether to :implement the 'new
training'-approach was always cost, thus iterifying ,Ote major change recommended in the
model. Changes in trainir were 'poisible." only could bPimPlemented 'with
available resources, or in some cases with a small amount of additional resources (funds,
personnel, physical -facilities,. and equipment). Qtlier sfaZtorg, as projected student
flow, quality of graduates'. performance, and thef need for' reorienting or retraining
instructorii;Vlayed:a piCrt in some of the decisions, but were not cimsistently involved.

In tummak- no evidence was found in these discussions, which took place in 15
different instnictiont departmentS,`Of a decision process nearly as comprehensive as the

-model would providg for, matching training approaches with Wiling settings., At each Technical .Training Center visited, the research team requested and 'received
documentation for, several. representative courses. For each Coihse,.:this documentation
consisted of the specialty or Course Training'Standard (STS or MS), the CoUrse Chart,
and the Program of Instruction (POI).' These course d'OcumentiOion materials,' supple-
mented by the observation and interviewing done- by the" research .team; prOvided the
basis for the applications of the model to training-settings described in, Chapter 6 of
this report.
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REVISION OF THE MODEL

The major revision to the model was the reordering g of the major sections so that
costs,, or more generally, resources, are consi reed first. Also a short section, Objectives,
was added to tlr beginning to focus ntion on what should be accomplished by

' adopting a new tfaining-apiSm-
Air Force and Air Training Command terminology was used eomeAat more in the

revised model so that it is, to a considerable extent, "tailored"for' Air Force technical
training. HoweVer, general terminology was retained to some extent in the model so that
its potential application in a much 'Wider context of training technology than Air Force
technical training would be recognizable.

Delays in obtaining instructional materials, eq4ipment, and personnel, and other
administrative and logistical problems involved in implementing a new training approach,
were given considerably, more attention in the revised model. Generally, more explicit

' emphasis was placed on the management of instructional equipment and materials,
instructional personnel, and students.

The revised model also goes into more detail about the kinds offectivities in which
instructors,engage, the problems of changing, the roles of instructors when new training
approach . are implemented, and the kinds of auxiliary personnel that are needed in
isoin0; tructional systems. In conversions of equrses to the -self-paced mode, the
problem of changed roles for instructors and of retrakning instructors to work construc-
tively and effectively with students in a self-paced course had been Mentioned frequently,
so these aspects were_ incorporated in the revised-nrodel.

21
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Chaptffr

THE MODEL

The model is presented in this chapter with supporting materials as it blight be used
independently of this report as a separate, stand-alone raethod for matching training
approaches with training settings. It is in 'the form in which it might be given to Air
Force training ffanagers and planners for use in their work.'

Introductory and explanatory material is presented .with the model to facilitate its
use. After more experience in usinj the model has been accumulated, it should be
possible to specify a definite step-by,step procedure for matching training approaches
with training settings, as well as to improve the model itself.

;
ei

L
sr

it

1 A limited number, of copies of this model as a separate, stand-ilone document are available.
Requests should be sent to Dr. Edgar M. Haverland, Easte rn Division, Human Resources Research
Organization, 300 North Washington Street, Alexandiia, Va. 22314.. '

o
'`'N , .1.

_7

23



Training Api;rogch

(
Notes

OBJECTIVES, u

What is the general nature of the evidence that indicates that th is
training 'approach Might improve the performance, of the training`
system or solve the problems affecting its (Answers to later questions
in this model will explore this in more detail.) Thefollowing list
describes some benefits that might be gained by adopting a. new
training approach: ,

r
.

a Reduce student attrition -
Improve job performance of graduates

I Save'traiqng time
Reduce taining costs
Adapt course to students of lower (or higher) aptitude than
previously

RESOURCES REQUIRED

A. linplications of training approich for costs.

1. What capital expenditures will be necessary if this training
approach , is implemerited? Examples of capital expendi-
turesnew or remodeled facilities, or equipment purchases.

2. What kinds and amounts of operating expenses will be
involved if this training.approach is implemented? Areas in
which operating expenses may be important include per-
sonnel, physical facilities, and instructional materials.

3. filif is training approach il'implemented, wh t kinds and
aniounts of training development costs will /be incurred?
.Both initial training analysis and development costs (job
analysis, training content analysis, developm/ent of the
instructional system, and developmeht of the training
materials) and the cost involved in repeating these analysis
and development steps when the training content
changed, should be considered.

4. Wheh 91 sts of implementing this training approach are
considered an costs are distributed over the number
of students likely t be 'trained, how does the cost per

(

student compare with that, of alternative training
approaches?

ti

4-4
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4 Trajning Setting

,
-fr''

1.

06AVIVES

What .*yrr objectives -with r espel to this Jaining setting?
What daals would Id ,you like to sea, the training system attain? What s

problems o'clo you, see in the training system that need to be solved?
The following list describes some goals that might be achieved by
analyzing, the training setting and making some changes: r)%,

w Reduce student attrition ..,

Improve job performance of graduates
, ; V

4-

Save,traininl time 'l
tc

6Reduce training costs
,

,,,

Adapt course to students oft;lower (or ,higherl aptitude than
previously .-.

Notes

'4

.

RESOURCES AVAILABLE

Availability of funds in this training setting.

1. Are the funds available in thit training setting to coyetho
capital expenditures-lecessary to implement. this. training
approach?

2. Are flind4 available in this training setting to cover the
operating expenses that this training approach

would involve?

3. Does this training setting provid for necessary training
development costs,, both when the aining approach is
initially implemented, and when changes training content

Pipem

it necessary to partially repeat the training devel-
o

t.
ent steps?,

. What is the curren,t-cdst per student 'trained in this train-
, .

.ing setting?

t:

J

A
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TRAINING APPROACH

O

&

5. Will this trainifig approach permit the sharing of expensive
facilities or equipment with other courses, or with opera:
tional uses?

6. Will implementation of this training approach result in
some equipment no longer being necessary?

B, Materiel and facilities requirements for this training approach.

1. For what kinds of training locations or situations is this
training approach suitable? Examples are shown in the
following list (additional kinds of locations or situations
should be considered if appropriate):

Formal school training, of a continuing nature
Special school training, of a one-time nature
Basic military training
9nthejob training

. Field training
Learning resource center

A Dispersal iodations
:164

Remote sites

Notes

4

,.
2:SfAlce requirements.

/2"

a. What kindsOf space,ar,e nettled to use this training
approach with' the 'training cOnteht being,,,consider4d?
Examples of kinds of space:

Classroom 6

'44 Laboratory -it,
Practical exercise facilities
Outdoor ranges or maneuver areas

P. Storage

, b. ikhat amounts of the various kinds of space are needed
(at least in relative terms) when comparing train-

, ing approaches? .
4c. 1/11h4 elements in the training approach or method are -

related to space, needs? Examples: ,

One classroomfor each' class of __students.
. One terminal for'each student using the system.
. One learning station for each module of content

.0

26 27
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TRAINING SETTING

r`

5. Are there in thii training setting facilities or equipment
used in other courses, or for operational purposes, that
could be used with ifiis traininb approach?

6. Will turning in unneeded equipment resift in savings in
operating/or maintenance expenses? .

B. Materiel and facilitiesavailable in this training setting.

1. What kinds of training locations or situations can be pro-
vided in this training. setting? Examples are shown in the
following list (additions to this -list should be made
if needed):

Formal school training, of a continuing_nSture

u.
-

,

, Field trai ng

Learning re rcecenter
% Dispersed locate s

Remote kites

Special school training, of a one-time'nettiie...-, _,
Ba sic military training _
On-the-job training-

2,,,Space availability,.
a. What kinds of space are available in t

Examples of kinds Of space:
Classroom

,Laboratory
Practical exgrcise facilities

. Outdoor ranges or maneuver are
Storage

.

- .b: HoW muctCof the kinds-of s are, ace ne

this,traiiiing setting? \ ,
c. How is th? space available this trai ing setting di

or furnished? Examples:
Classrooms or labor ories of various sizes
Topography of o door range of maneuver are

.
training setting?

Notes°

,

1;1:1
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TRAINING APPROACH

1

I.

k;,

A:!/'

4.;

/.,

'

d. Does the training approadrrequire that the space to be
-used have special utilities or characteristics? Examples:

Electric power requirements
Air conditioning and ventilation requirements al-1,%

;, '
Lighting requirements 7 ';';

Floor loading-capacj,ty. .. ,

".
e. Are environmental extremes Meat, cold, humidity, etc :)

important considerations in using tAis training approach?,-:

3. What kinds'of equipment and materiel are required to use" %-
this training approich with the training content being con-
sidered? The following list suggests kinds of dquipmentarid
material that may be .needed (additional types of equip-
ment and materiel should be listed if needed):

Operationafiequipment ./
" Nonoperational equipment

Audiovisual equipment
Films, audio and video cassettes
Part-task training devices

A. Low-fidelity simulators
-f.i Large, high-fidelity simulators . ._

Training aids (charts; transparencies, cud -away
equipment, etc.)

Study guides, Technical Orders, or other 'printer:I:train- ,..--:'
in§ material z

Job performance aids : 1

: i' , i., 4

aVa-.a

.

O

1

4. Instructional equipment and materials managelnent.: : =

a. If this training approach is implemented, and eqrl'prrient
of, any complexity is to be used in the training, oes thd
priojecfrl

# f
utilization schedule for the equipmen provide

i 'tape r maintenance? . :

1 fb'. this- training approach compatible with th use of
:11 :,triaihina rhaterialsWith a qecurity plassific4tion? I:,:j . : --,

6::.Doei `this' training_ apprciach require ttil use pf coby
-righted.materrals?

'tiF

a; 7...

d. In plann'ing tfae the implementation
,

approach, have allowances tide marvelmade! flt,:thei-Pa:t(.,tirhe
necessary to 'o ancr.rieicietittiqUiprheniV414`,.;' ;

44 l
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TRAINING tErr1fkip-

____

;;;_
......' "

I
/ / .

d. D'oes the space available in this-training setting have any
specialr-utilities or . characteristics that are needed?

.' Eicamples:, ',

:Electric power requirements ,

... . . Air 6onditioning.andrventilation requirements
, i '40; Lighting requirementi-

.

: '., 'Floor loading capacity' ., I

, ; ,:
1,." ; e. Are-there erivironmental extremes (heat, -cold, humidity, '

t: . .

k .- etd.).,ro be considered:in this training' setting? -, -
. ., 1,, ,

J
,, , I '.1, ,.,_.. I I i , q 1 ,7" : '' `; " A'. %,

t."3:. What kinds' and 'aino-itots,.-'of eqiiibinant: and'. nifiteriel'-for;i ";',"-.'

'C."- conducting training' are available i'e-,c.irf be ottlainedfkhifdr,!;"±:'4' 7t.,::;'.i

.s training setting? The',folloWing !list ".itig9est..i.4-hi kirice.lik 'tt.: i'71-1

equipment and ,Materiel -that many; ble,,,availai:tie,ladOtiefnal...

tYl5es: '0 .ecitilpment end materief shciuld-bef'llited 1':

if rieedeci): 1 1

4

. . 40peratioha) 4quipmept 4
.......-

,

..:
s'' ' NOnoyieratiolal equipment

, .
-. _... \

Audiovisual equipment
'- .. Films, audio and video cassettes ,

., Part,task trairiiiig diellices - , .

Low:fidelify sim.lato's a7;
Large, high-fidelify./.stinulators

',., ",.,:: Training aids ichrt,- "transparencies, cut-away equip-
,: i

' rnent,'atc.) '',
.. , 4

t, 4 Study gittdes,;;Technical Prders, or'other printed training t-'
-.

... ;-
a:-,

tnaterial, 'I. ! .i.

i' .1'., ,..... - -
7:... te.:.:......:

I.. \ - , i Job peffh 'mance. aids ,

.;,....,. ',. ,N

-.I.!
*it ---:---;---;-, I- - .." -_,...--

N z., .
is, 4, ... ,,,,, .......

i '.... 44-..7 ; A ; ',. :....:-",1-, ,.:-.:

- .-..
4.0 ... .., , .- ,..::A ."-- ... i 1.4._ -

, . \ ' '. -, ,

4. Policies andrJeso es affecting instructional equipment and -
materials rnanageMent in i is training setting.

71"

I

a. Are the -resources' skills neekledi6. maintain equip-

'ment-used in 'ing available in this training setting?

'b. 'Will the use of materials with a security classi-
fication 6e ,rieceisa y'irr this training setting?
Can permission'tdiisccopyrighted materials be obtained\
in this training setting?... . =

d. In this training.Settingvvhandtimes involved
in obtaining equiptna' nt needed for training?

.

'

V



Notes
.6. \

1fel'
Does Iris training approach require base support for

.,I.

* printing, or for,the 'preparation ofilides, audio or video
tapes, or other audiovisual materials?. If'so, has provision
b': een made in planned schedules for the lead. .

times involved?

4 .
/:

oe.
C. In ctor requirements fot

.
this training approach. (See section.:,

o Insiructional Personnel)

\. . t

N

til,'-" INSTR TONAL DESIGN AND MANAGEMENT '''
,.

A. Do this:training approach have implications for whether the.
-..--' initcrion shall be group paced or individually paced? The

fofWing list describes a number of kinds of instructional
_ design: ... ;

','':-....' ,
GroUpilock step: Students receive instruction in groups and'

..' .---....... Alit members of a group prwess at a scheduled rate.-;,:L.*, r'''' ... Alit
If: coup, pacing: Students progress through th&instruction at1_,.,i'-'4.-

.,-...t \ rate determined by the abilities of the groTp as a whole.I ... A

ft,..-' --igups: of homogeneous , ability levels may be formed
- :''- -i. liltipli-feacics): .,-

:---L.........------4rtiii,_. rie's7-ti C 4.p, roficiency individualization (modular
6-- .--=-' 4- '.;4.7.---........,....-- - hedulit)g): students ire tested °to deterriline whether they

.-,:c.r-!:,:.-
lied to study sections of the'tratning content and may-skip,,,...:-....^-;-. ,

., \--)_ ray training content that their test performance shows they
):-..:W7 .. ave mastered. . .

... ...-. emedial indivielealization: Students cari study extra----%::::-
i:-f. 1 ning" material designed to (help them make up for

:?....
taienCies in their preparation.

tipplementary invidualization: Students are allowed to...... .

ark',
.

toiesthancne blokof'`a course at one time. This
Wiciclrldigoutside study assigNmerrts. .

.

O''R.::A..i..'4ni iv1 ati o n (self-pacing): Students maypproceed,
h vtItthetyn pa tieugh the required training materials.iAlte"rnv.i?eteth `or media individualization (multi-media

nstructibRINSuden have 'a ;choice (at least part of the, .

ime), as tik"thesmetho Crilbedia they use in studying the
-. - -paining come

1:`
..N.-';_%.7;;

4 .1--4

.

. :

"-

30

1



TRAINING SETTING

e. Is support for printing, or for the preparation of slides,
'audio or video tapes, or other audiovisual materials

available in this training setting? With what lead times?

C. Instructor availability in this training setting. (See section
a, histructional Personnel)

INSTRUCTIONAL DESIGN AND MANAGEMENT

A. What are the policies in this, training setting concerning
whether instruction should be group paced or individually
paced? Do the kinds of instructional material available or
prescribed for use in the instruction have implications for the
design tof the instruction? The following list describes a num-
ber of kinds of instructional design:

Group/lock step: Studehts receive instruction in groups and
all members of a group progress at a scheduled rate.

r

oup pacing: Students progress through the instruction at
ate determined by the tbilitiek-of..the_groUp as a whole.

Groups of-hcirnoged te,Q4abilityleVels may be formed (mulA
tiple thacki),
Diagnostic proficiecy individualization (modular )
scheduling): Students ar tested to determine whether they
need to study sections o the training content and may skip

\any training content tha their -test perjormartc,e,shows they
have mastered., ",

Remedial individuOizatipn: Students can study' extel
training material' designed to help them, make up for defi-
ciencies in their preparatiOri
Supplementary individualization: Students are allowed to '

work on mor,e than one block of a'course at one time. This
may include outside study

1.

ssignments.
..ate individualization (self acing)-: Students may proceed

-- at their wn.pace through the required training materials.
Alva methods or media individualization (multi-media
instruction): Students have a choice (at least 'Part of the
time) as to the methods or m dia they use in studying the
training coritent... .t"

Notes

. 31
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TRAINING APPROACH

r

..

nd'B. Does this training approa Ce icate-that a fixed, standard level
of skill or proficiency is, expected,of graduates of the instruc-
tion, or that each student is expected to develop his capa-
bilities as far as he can, and"in areas at least partly deterinined
by his own interests? _

C. Does this training approach make provision for, br have any
'implications for the provision of management information?
The following list indicates some of the kinds of management
information-that might be involved:

Information on students' backgrounds
Information on students' progress through the course
of instruction F

InfOrmation on the adequacy of various parts of the course
of training .
Information on the adequacy of graduates' performance
Information on instructional resource utilization

CHARACTERISTICS OF TRAINING CONTENT

A. Is this training approach suitable
perf§:rmarices that can accomplish
followingGlist of kinds' of student

,o
sidered when evaluating whether this training approach is suit-
able (any 'odditional typei or terms needed to describe the
kinds of performances' specified-; bar the training 'objectives
shopld be used also):

Recall and application of facts:(,) -
Remembering the terminology of an equipmeht system

"and' the names and locations of the controls so that the
student can speak Or write With reasonable fluency con-
cerning the system

ilTMaking spealfic control settings
9 Serial procedures

**fiiied
Energizing electronic equipment

0 Crew'drill in a weapons system
Variable, or branching

Troubleshooting tomplek equipment
.oduralized methods and job airg,

***Emergency Piocealures, which Often involve branch-
ing away from otherwise fixed procedures.

r the kinds of student
lie training objectives? The

erformances can be con-

))

using proce-

32
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TRAINING SETTING/

B. Do the policies in this training setting indicate that a fix
. standard level of skill or proficiency is expected of gradu

of the instruction, or that each student is expectd to dew
, his capabilities as far as he can, and in areas aft least

determined by his own interests?

C. 'Does this training setting require that various kinds of man
ment information be generated, summarized, and report
The following list indicates some of the of managem
information thafrnight be required:

Informatioh on students' backgrounds
Information on students' progress through
of instruction.
Information on t
of training
Information on the adequacy of graduates' performance
Information on instructional resource Iutilization 4

le adequacy of various parts of the course

CHARACTERISTICS Q0 TRAINING CONTENT

A. What kinds of student performances are needed in order to
accomplish the training objectives? The f011owing list may be
useful in describinOhese kinds of performances (any addi-
tional types or terms needed to describe the kinds of pir-,
formances specified. by the training objectives Shouldebe
thectalsol:

Recall arid application of faCts
Remlmbering the terminology of an 'equipment4system
and the names and lockions of the controls so that the
student can speak or Write with reasonable fluency con-
cerning the system

,

41* Making specific control settings
rial procedures,

Fixed
Energizing electronic equipment
Crew drill in a weapons system'

Variable;orbranching
moo Troubleshooting complex equipment using, proce-...

duralized methods and job aids ,
.

Emergency procedures, which often invollie branch-
irlaway from atherse fixed'Oroceulis

Notes
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TRAINING APPROACH

r-;;*:-

1 c-

Tracking and aiming
Radar tracking
Aiming a guh

Sewching and scanning
,

Aircraft detecition
sse Aerial observation

Scanninguick sear&I, iuboylinate to some other task,
such as scanning instrument panel while tiving.

Discrete or contifluous performance
Discrete step -by -step performance; with_individuarstiOs
being clearjyjseparate elements of the performance
fi Operating control panels in missile systems

Assembly and disassembly of equipment
Continuouscannot be divided into clearly separate

elements; continuing performance, usually guided and
modulated, by feedback.

,..
Aligning or adjusting electronic'equipmerq
Ridihg a bicycle

Noise.iilteringdetecting cues or symptoms long a
background of extraneous simulation

Listening to an engine to diagnose malfundtions
Detection of targets on radar scope

Skilled 'actionsactivities that the untrained person cannot
perform satisfactorily, even if he is told what to do

Clutching and shifting an automobile with a manual,.
transmission'.
Precision measurement with a micrdineter

DiscriminatiOni behavior recognizing differences between
objects, indications, or examples so that different responses
can be made to them`

Aircraft, tank, or automobile identification
Selecting.,one Answer, example or objet (solder joint,
for example) ai the ;'best" br "correct" one, according,
to certain standards.

Complex perceptual-motor behavior
Driving a car
Flying an airplane

Problem-solvingrecall and app'ication of, concepts and
principles

Troubleshooting corn. plex , equipment 'without pro-
cedul'alized m ods and job aids

, P)annin§ the ark of a group of people, and assigning
tasks

Notes

a
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TRAINING SETTING

Notes

Tracking and aiminj
Radar tracking
Aiming a gunl

Searching and scanning
Aircraft detection
Aerial observation

canning-quick search, subordinate to some other task,
such as scanning instrument panel while driving

Discrete'or continuous performance
Discrete-step-by-step performance, with individual steps

. being clearly separate elements of the performance
um Operating control panels in missile systems

Assembly and disassembly of equipment
Continuous-cannot be 'divided into clearly 'separate
elements; continuing performance, usually guided and
modulated by feedback

Aligning-6'r adjusting electronic equipment
Riding a bicycle

Noise-filtering-detecting cues or symptoms 'among
background of extraneous stimulation

Listening to an engine to diagnose malfunctions ',, I
Detection of, targets on radar scope

Skilled actions-activities that the untrained person cannot
perforin satisfactorily, even if he is told what to do

Clutching and shifting ari automobile with a manual
transmission
Precision measurement with a micrometer,

Discrimination behavior-recognizing ,differences. between
objects; indications, or examplesso that different response's
can be made to them

Aircraft tank, or autrimobife identification
Selecting one, answer,. exemple or ooject (solder.joint,'-*
for exanipler'as the "best" or "Correct", one; ,according
to certain. standards

Complex perceptual-motor behavior: ,

Driving a car
Flying an airplane .3. .

Problem-saving-recall and application of concepts and

principles
"..i&Troubleshooting , complex equipment without pro- * ,1,

i

. .

)

t

ti

O

ceduralized methods and jbb ads
Planning the work of a group

assigning tasks3,

of people and
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" B. Is this "training approtich suitable; considering the degree of
proficiency 'required in the various tasks or performances that

..thetitudent will be expftcted to accomplish to satisfy the
training objectives? The fott&iing outline describes the kilids
and levels of proficiency that mighbe required:

Task performance standards

N Extremely limitedcan do simple parts of the tasks bu;
needs to be told or shown how to do most of ,the task

so Partially proficientcan do most parts of the tasks.but
needs help on the hardest parts of thetasks

Competentcan do all parts of the tasks and needs only
be spot-checked

Highly proficientcan do complete tasks quickly and`
accurately and can tell or 'show others how to do
the tasks

Iv Task knowledge standards

Nomenclature onlycan name parts, tools, and simple
facts about the tasks..

. ,
Pr,ocedurescan name thd steps in Oing. the tasks and
tell how each is done

Operating principlesan explain .why and when tasks
Must be done and why each step of a task is needed
Complete theorycan- predict, identify, and -.-iesolve

3 problems about .thetasks
General knowledge standards

Factscan cite basic fact about the subject
Principlescan ,explain relationships among basic facts
and state general principles about the subject
Analysiscan analyze facts and principles and dra w
conclusions about the subject

' - Evaluation --can evaluate conditions and Make proper
decisions about the subject

C. implications (or requirements) of training approach for organi-
zation of training content.

4

1. [ices this training approach provide a basis for dividing the
training content into blocks or modules?

4.

....ifNotes

f

t

A
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4.

Notes

B. What kinds and levels of proficiency are required of students
in performing the various tat', they must do to satisfy the
training objectives? The following outline describes the kinds
and levels of Proficircy t: at required:

Task performance standards
Extremely limitedcan do.simple parts of the tasks but
needs to be told or shown how to do most of the task
Partially proficientcan do most parts of the tasks but
needs help on the hardest parts of the tasks
Competentcan do ;all parts of the tasks and needs only
be, spot-checked.
Highly proficientcan do complete tasks quickly and
accurately and.cah tell or show othersg4w to dothe
tasks

Ill Task knowledge standards
Nomenclature onlycan name parts, tools; and simple
facts ,about the tasks 0

Procedures -can name "the step in doing the tasks and
tell how each is done
Operating principles can .explairi why and when-tasks
must be done and why each step of a task is needed

**Complete. theorycan predict, identify, and resolve

problems about the tasks
General knowledge standa'ftis

Factscan cite basic facts about the subject ,
17-1

Principlescan explain .'relationships' among' basic facts
and state general; principles -about the subject
Analysiscan analyze facts and principles and draw

-conclusions about the subject ,

sib Evaluatiorican 'evaluate, conditions and make proper
decisions about the subject .)

........

TRAINING SETTING

C. Fa ors in the training setting that influence the Organization
of thining content.

1. Are there, within the training content itself, natural
divisions that should.be considered when dividing the train-
ing content into blocks or modules? Are some parts of the
training Content prerequisite' to other parts?

4
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TRAINING APPROACH

1

2. Does the training approach have any implications for the
sequencing of training content?

\

D. What kinds of Instructional activities are implied by the train-
ing approach? The following list gives several examples of
kincis,ot instructional activities (others should_he added if they
are needed);,

.

it Presentation of knowledge
Practice of knowledge
Practice of performance
Demonstration

Provision of ,feedback, or krrowiledge of results, to students
Provision of individual, tutorial assistatte to students
Evaluation, or training quality control

E. What effect does this training approach have on dui, effort
necessary to make changes in the training content? In answer-
incrthis question it may be useful to consider the kinds of
unitslor mOdules of content involved in this training approach,
and the forniats or media to be used.

1NSTRUCTIONP$L PERSQNNEL

A. What ,'roles do instructors play in this training approach ?'The
_ following list describes some possible roles for instructors;

others shduld be added if necessary:
Presentation of instruction (lecturing, demonstrating)*
Evaluation of student performanCe (proficiency testing) '
Monitoring student performance (and intervening when
necessary)

Notes

a
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2. Are there other factors ,in the training setting that should
be considered when ,dividing the training content into
blocks or modules and deciding on the sequence of training
activities? Some of-these factors might be:

Availibility or arrangement of physical facilities, such as
operational or training,equipment
The need for a flexible sequence, of activities, in
order' to, be able to WOrk around. bad weather or
equipment failures
Comm'and policies

D. What 'kinds of insiructioiila Ctivities are implied by the train,
ing content (an ssibli by otIZer aspects of the training
setting)? The following giVes several examples,bf kinds of
instructional activities (others shouldbeadded if ,they are
needed):

if: Presentation of knowledge
so. Practice of knowlkigei

Practice of -performan
, Demonstration
Provision of feedback, or knowledge of results, to students

*- Provision of individual,tutorial assistance students

"so . Evaluation, or training quality control

E. What are the frequency and extant of training content changes
that may be expected in this training setting? What are the
. policies regarding changes in training content in 'this train-
ing setting?

INSTROIONAL PERSONNEL

A. Does the training content, or any other a spect of the training
setting, have implications for the roles to be played by instruc-
tors? The following list describes some possible roles for
instuctors; others should be added if necessary:

presentation of instruction (lecturing, demonstrating)presentation
of student performance (proficiency testing) '

onitoring student performance (and intervening when
n essary)

Ot

TRAINING SETTING

1 Notes.

4

,
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4

Managing the instructional system.'(assigning students to
training activities, monitoring training equipment .utiliza-
tion, etc.) ,

Planning anedevelopingn instruction (ISD activities)
Conductihg discussions
Leading student activities

B. Are auxiliary instructional personnel needed with This training
approach? The followi flisf describes some possible kinds- of
abxiliary, instructional pe nnel; other kinds should, be added
if,needed:, . -

PrOctors (monitoring st ent activities but-not intervening)
Administrative clerks- rec rding and processing data)

- Training equipment perat rs and repairmen
rompuiter programmers

414r *s.s%*ttir

C. What special skills are needed by instructors using this, training
approach? The following list deicribes some possible kinds of
special skills thaernIght-lbe- required; other kinds should be

- added if needeth, ,

Proficiency in the subjeCt enatter stuEletits are to
Managing i nstru c tor:student relationships lclassroom
management skills, reinforcement techniques, counselling

t 'techniques, etc)
'Analyzing and critiquing student' performance
Relevant field experjence
Proficiency in instructional system development activities

Not
,

4'

Operation of audio-visual equipment
Computer operation or programming \
Wilting skills,
Proficiency in evaluating student performance
Knowledge of the relevant'adrninistratiye systeni

.
Operation and/or maintenance of operational equipment

tr

t

O
4
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TRAINING SETTING

I

Managing the instructional system (assigning students to
training activities, Monitoring' training equipment utili-
zation, etc3
Planning and developing instruction (ISD activities)
Ciinducting discussions
Leading student activities'

B...Arel.;auxiliary instructional personnel available in this training_
setting? 'The following list describes some possible kinds of
auxiliary instructional personnel; other kinds should,be added
if needed:

Proctors (monitoring student activities but not intervening)
Administrative clerks (recording and processing data
Training equipment operators and repairmen
Computer programmers

..
C. What special skills are possessed by the instructors available or

obtainable in this training setting? The following list describes
some special skills that might be available; other kinds should

lie added if needed:
Proficiency in the subject matter students are to' learn
Managing instructor-student relationships (classroom

'management skills, reinforcement techniques,. coupselling
techniques, etc.) ,
Analyzing and critiquing student peliorraapce
Relevant field experience
Proficiency in instructional system developthent activities
Operation-ef.aldio-visual equipmein
COnfputer Operaitiirror programming
Writing skills
Proficiency irti evaluating student gierformande
Knowledge of the1eleyaimeitnireistratiii-systern
Operatidn andidr rnainte -ornO&Itional equipment

1
7

6

e-

Notes--
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TRAINING ArptI0ACI-C.,1..:,v

-

:

e. -D. Instructiqnifperionnel inanagelment., . erY....1-

'.0,V; Y.' %.

A ... 4

1. Considering .tlie-"Ielevant Trained. Personnel Requirement .'.;';,,'.

(TPR t arid; the sfails:of the .initrUctbrs available, will this .....-..... :-,,,,--_,...

training' aPproach require more or fewer instructor's than t ' -c. 4 -: - ..
----

. /
would otherwise be needed?'-Does -this -training apqrciactf,- ----."-1::- `+ . - ---.._...:.-:%:-_-_,:::_:;.:_---- ...-- --,-. t
require some minimum,. ,number of instructors to- 6e _.- .....1- -_--re , --:,--:---.-:---. - ---, -- --:-..--.._--------,--":-

_ ---

,

4 feasible?
. ;

If 'the 'number of studehts is increased or decreased sub-
," stantially, additipna or (fewer instructors be required

for' this training 'approach? If so, in .what ratio to the
, increased or decreastid member of students?-:./

If ,additional instructors w" I be needed for implementing
" this training apprpach,.; ave allowances been made in

planning for the lead" time" necessary to obtain these
instructori?

4: Is special or additib al training. 'required for instructors to
use this, training :approach? 'The' resistance to change found
in alrilbst org414zations maybe a special problem in

. , .
implementing,,a ,4yv training approablly .
. / ,./e, . , :: ..5. Dan this tilakyiiig apprb' ach have ,amjspecial . implications/ /J. t .
fort evaluating, instructors? Are some instructor; per-t- - ,

formanczsigarticularly critical in this training approach?
Are inclicatOrs".-Of'instructor performance ai,71,ilable"with this

aliprtrainiryd'oactl? i,
, PI; 7 D '. '
t,' ,C,i. li :

.

STUDENT CHARACTER ISTICS

f- ti c1ents.

1. Is this ' training approach feasible for the numbers of
students that _intik be trained? Does this training approach.

reqUire a minimum number ofisfudents to be feasible?
55

5 ..A
.

2, Does thii:training approach deal with students in'groups, Or
:can it acdommbdate rhore:": or less continual flow of
-students intothe'itraining course? .

.

3. Can, this training OproaCh, handle marked fluctuations in
the'numbers of stUdahts entering training?

1

-?"

.4

,
-
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.1.-- ,.. ,..
:1,-:::/..

3 D. lnstrticii -personnel management. -...- :""
. .--- - --"'-....---

.'- In this trainrng setting>how-many instrdcticrs are7nofm ly I

course

for ttteeXpecled numbers of.-studknts in thif.-- --- course orportiOl; of a course?
...,- ,,,, , .- ,

i. .: '", .-..,.......-;,::;.%,..--- ., ... ...,-

---1...1., :,-,,,,,i,-...--, _ zr --',...;--- ,-
...4... t.

- --- t ,
,

2 :-If the , number of 'students is increased or :decreased sub-
: , L' .

stantially, will the' authorzed r of, instructors be
1

i
adjusted accordingly in this training .setting? if ,so, 'in wliat.4
ratio,t&tht'e increased ordecreased!nimbe' otsfudenis?

3,c,' In this training setting,...whaialilie lead - ,time' involved in
t

i t
obtaining additional instructors?-;

,:,..

; .- ., t

- ,,,'
. ,

5. \

, ... \ :- F,,..

,. .. ,-/
...

V 4. Are facilities or tesourcei4911,6ble in this trainindiet,,ting'so
" that any: \ riquirements.. for', special or additionariraining of

- ...
instructors ..an'be met? V= : ,,,, . ,,,,,, ,,

,-, :'..- /,,,,, -

- ,
. ;,.--.,,' .

r, . . i 7:-. '4,' ..:;- '.° . / ,.
d 5. Wliat .are the poli9i'es ' "ding instructor evaluatiiin.ih th)s(. , : -

t

training setting? I: ; ;;; '::7* i` e

.' '''<i o',,. i,' ,E,.' j; .14'
.: re..,_4(

.,.

ti

,...,. .,./.i A.,..1-

1 AI',- ,,:--;'.6.>., ,t. 4 4 \ ,
tt f.:-7,:,:., /',,,

k, .7;j1

e

-.,..21'',Y.
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,, A, .

STUDENT CHARACTERISTICS
.

,, IN,

*

A

/... .' ,
A. Numbers otitUepii,' ... : .

...-. ii

1. 'According-O the relevillt/7:rained 'Personnel Requirement - -,
,,

, (TPR),,,hoipi'mahy Lde is per weep, monthor'year are .., .

,required' .fo
1. -
be' trai ed in the 'coy or part of a course

, ,;,,,

concern? '-'
,... , ,',',.. N.

,- - v

2. In...ittis raining Ming; are :sit.1 erite,ivailabte to begin, ,,-.,.,

training in. gro 6s at specified intervals, or in a more or less
4continual, flo ? -, . ; is

:; f . -

3.-,, Does the number of .students . availhble to enter traisrfing
'. fluctuat sharply? ,
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. .
":t
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' ; ;

is. I I/i

.. \ '4: Does this training approach utilize a' basic instructional
!, . 4group 4:-ielatively fixed size (e.g.; classroom, work, or - ; ..

. -.-
11

illaboratobi::'.roup), so that there is a relatively fixed incre-
ianent bite:Alihich the number of students in training can be

increasectaiii.decreased?
..i." I '

. I .
t B. Relationship qt training approach to student aptitude levels. i, lc ., i sr,: . #

.' .. 1. ,Is this **lining approach esztecially st0a le for students
. i'Rhin a krikticular range of the relevant apb eshigh,i

1 ." -, w,: or middleor is it useful for students of al-Nap
de levels?b- - :' .,

' 2. 1 ilhis training pliproach suitable for students selected for
special aptitbdes other than the four standard Air

:-. Force aptitude areas (Administrative, Electronics, General,
ane,Mechanical), such as athlet, verbal, clerical, or space
relations? .

, i`
,,.

.C. Special skills or other characteristics required of students by
this. training approach.

1. Does this training approach assume that entering students
will already have been trained in any, special skills?

2. Must students have some Minimum reading level for this
training approach to be feasible?

3. Does this training approach require that . students have
especially good vision, hearing, or other senses? What about
ft:dents with poor sensory acuity, especially those who are
more or less color-blind?

4. Does this training approach have any implications or
' requirements for other student characteristics; such as

- Physical.. stamina, fear of heights, volunteer vs. non-
volunteer, 'Human 'Reliability, speech impediments, manual
deiterity, appearance ana bearing, etc.?

5. Can this training approach accommodate students who are
unusually strong (or weak), or large (or small)?

44 .
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TRAINING SETTING

4
4. Do student input rates, or the charaqteristics hf the

phy;ical facilities in this training setting have implications
for the siie of the basic instructional group- (e.g., classroom,
work, or laboratory group), and in turn, for the size of.,
increases or decreases of the number of students
in training? 440

Notes

B. Aptitude levels of students in. this training setting.

1. Are. the students available or assigned to this training
setting selected so that they fall withiar range
on the relevant aptitudeshigh, middle, or lowor are they
of all levet of aptitude?

2. Are the students available or assigned to_ this training
setting selected for any special aptitudes other than 1Rie
four standard Air Foree Aptitude areas (Administrative,
Electronics, General, and Mechanical), such as athletic,
verbal, Clerical or space relatihns?-

C. Special' skills or characteristics possessed by students in this
training setting. '-'

1. Have stallIrts in this training setting already been trained
in any special skills? - c

2. What is the reading level of students in this training setting?

3. Have students in this training setting been selected for
especially good vision, hearing, or other sensory acuities?,
Or, do some students have poor sensory acuity, such as
defective color vision? .

4. Do the students in this training setting need to have any
other characteristics that might be relevant, such as physical

11" a
stamina,-laCk ofdear of heights, volunteer vs. nonvolunteer,
Human Reliability, no speech impediments, manual dex-
terity, particularly good appearance and,bearing, etc.?

5. Are the students in this training setting unusually strong (or
weak), or large (or small)?

ta
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TRAINING APPROACH

.

D. Does this training"approach have any implications for the sex

of students, or for whether itudents are dealt with in sexually
mixed, or segregated groupi? Factors that might be involved
here include: different equipment or clothing requirements for
women from men, or from those normally used by women;
latrine ,facilities; quarters; etc.

E. Does this training-approachlhave any implications concerning
whether foreign' students, or students from other services are
involved in the training?

F. Does this training approach have any provisions for dealing
with students who may be very poorly motivated because of
malassignment or fig other reasons?

.
G. Implications of training approach for student entent.

1. Will it make any difference in using this training'-'approach
whether the course of instruction is of fixed or variable
length for different students?

2. If this training approach is used, will information be
available from which to predict students' dates of avail-
ability for. assignment (graduation), if a variable length
course of instruction is used? -

Will use of this training approach Take it necessary (or
possible) for students to have periods of time before,
duringor after-themain body of training when they ,will
not be occupied with training'activitiesr If so; and students.
are not required to peform details; or othecactivitles not
related tolraining, does this training approach'suggest con-
structive uses for this time?,

4. Can this training approach accommodate'student absences
from training activitre's, arid the resultin need to Rake up

missed work?

O

Notes

0

rJ
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TRAINING SETTING

D. Are the students in this training setting male or female, or
both? If both sexes, are represented, are there any policies or
implications from the training setting as to whether groups of
students shall be sexually mixed or segregated? Factors that
might be involved here include: different equipment or
clothing requirements for women from man, or from those
normally used by womert; latrine facilities; quarters; etc.

Notes /

E. Are there foreign students,.or students from other services Fn'
represented among the students in this training setting?

, F. Is it likely in this training setting that any significant number
of students will be encountered who are very poorly motivated
because of malassignment or for other reasons? Are there
policies which indicate how such students are to be dealt with?

G. Policies affecting student management in this training setting.'

1.'Does the training setting, require a fixed length for the
course of tinstruction, or is a course of instruction' of

:variable lengths for different students permitted?

2. What,requirements for advance information on students'
dates of availability for assignment' (graduation) does this
training setting impose, if a variable length course of
instruction is used?

3. Are students in this'training,se ing' required to perform ,

extra duties, details, etc., not to training, or is it
important for them to finish tifaming as soon as possible? Is
it possible to offer incentives-to students who 'finish train-

.:. ing early? 1/4 . .

,... 4

0

4. How much may students be expected "'to be absent frori

. training activities in this training setting?
? --., -1 , -. -

'1-

`-./ , :, --i-
----.4....4

0
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Chapter 5

DISCUSSION Of THE MODEL

p

e7puring' the development of the model, a nUmber of difficulti s and tempting
diversions were encountered. These are discussed in the following section., Also, jn a later
section of this chapter, the relationihips of this model-to several major, 'systems and .

projects involving Air Force technical training are discuss .

COMMENTS ON THE MODEL

Trying to capture as many 'as possible of the significant factors in the training
universe within .the two categories, training approaches and training settings; "has' been
difficult; A sustained effort was made, in developing 'the model,, to keep its purpose in a

orainant, governing position. Irb shaping the questions for the4model so that they tap
ignificant factors in the training situation, there has been a strong tendency for some
elements in the training setting particularly training content=to assume the status of
additional, independent categories. In fact, a description of the training universe merely
for the sake of description might have led to several major elements having coordinate
statustraining approaches, students, instructors ;training content, physical facilities of
the training establishment, and' so forth. Howeve , because the purpose of the model is to
evaluate the potential suitability and 'usefuln ss of training approaches in particular
training settings, the model has beed cast in the/formform of tinse two categories.

In the course of developing the -Model, there has also b'eeta tendency to think of
the training.ap roach as generating requirements in:the training situation, and to feel that
an examination t the training setting. can show whether, or to what 'extent, these
requirements may be satisfied. It was found, however, that this conceptualization of,

, -requirements vs. re'so ces with which to satisfy them was not particularly useful or valid,
because requirements- o arose out of elein in the training setting, particularly the
training content and the olicies of the tra* agency' or command. This way of looking
at the problem Was, se aside in favor 'of the training approach/training setting
conceptualization.

.,,.

In developing the, parts, f the model dealing with instructional perSonnel, account
Was taken of the worts of elching, and Whitmore (1973) on the requirements for

,, effective performance by. Army. instruCtors an classroom teaching. Their, model of the
'functions of a master instructor covers a limited area of perforniapce, and accordingly is
Much more' detalled in the area of tractor perforinance than the model described .an.s.<,- , this report:, Howeier, the instructional p enersections of this model are designed to be
:,consistent with the Melcliing and Whitmore 6:10F, ' ''' .

The classification Of=the kinds of perk, ances required' of students by the training
\ objectives, under "Characteristics of TrainingrCon. nt"in the madel,has been a difficultt., area to deal with: Clearly, the kinds of performances expected of students after training

shogld determine 'the kinds of activities in which they engage -during training. The nature
of these learning activities is important init4termining-whether training approaches (i.e.,fr

any methods, techniques,,devices, or systems' being considered for use in training) are-.

S

appropriate and effective." It alsb has important implications for many otherilements of

:48
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',!
' the- -training setting, such as,the amount and kind of space required, the skills required of

.

.N.
instructors; and the aptitudes and previous training required of students. ,-

- However; in Ste MODIA system (Brtz, 1972, p. 5), any classification of the training
. content is strictly avoided. Individuals responding to the MODIA curriculum: analysis

questionnaire. must infer from the nature of the training content with which -they are
dealfrig, \ make decisions about whether the training will' be in a classroom, whether
special equi ent is needed, whether individual or interactive skills are involved, whether

./ k
this learning event requires visual means, (besides print),sourgi, or motion, and so forth.
In general, the nature of the activities occurring in a "learning event" is not explicitly
considered, in MODIA, and the instructional designer who responds to the curriculum
analysis queitionnaire is, required to examine these activities and make inferences from
them with no guidance from any conceptualization of the kinds of student performances
being dealt with. o, . ',.h '

In the model described in this report, an attempt was made to provide analysts with
a frame of reference for the performances required of students, to aid them in inferring
from these .pgirformances, the appropriateness or probable effectiveness of-the taming
approachei brng considered. In developing the classification of_the kinds of performance
required of student& in the "Characteristics of Training Content" section of the model,
several previous efforts at classifying human performance were studied, primarily those in '

Bloom (1956), Gagne (1970), and Fleishman and Stephenson (1970).' The systematic
- approach to training of Smith (1971) was alsciTonsulted. .

. It was concluded that Comprehensive classifications of human performance have.

been difficult to develop and are of limited usefulness. In developing (the classification of
the kinds of performances required of students for this modeloconsiderable use was made
of Gagne's ',(1970) eight types of learning and of Bloom'4 Taxonomy of Educational

made to describe the kinds of performancesObjectives (1956). -However, the attempt
,

listed in the classification in terms that wer more relevant.to Air Fo chnical training
contentth the descriptions of performanc offered by. Gagne an Bloom.

This cl catitikof:the kind&of-perf mances re ed of s dents has a good deal
in- common with, the types of learning discussed in A M 50-2 I apart ent of the Air

-4 Force, 1970, pp. 5-12, 5-13), and in, AFP 50-58 (Dep of the Force, 1'973; "
Chapter 3), whicli were undoubtedly derived from much the same ources. It is:-not
considered crucial whether the classification described bore, or one of t ose described in
AFM 50-2 or AFP 50-58; is used in this model. It is considered impo th t the
instructional designei 'be given some guidlice in deriving the implications- of type of
training content for training approaches.

The kind of performance labeled "recall and application of facts" is the same as the
behavior- called "r*1learriing" by Gagne (1970). this kind, of behavior, concepts and
their relationships (lures) must have been learned, and their applicability recognized, in
order for the behavior to be posbil:fle in a speciffc situation. Thust to follow .the rule
"always. pour acid into water, and not watt, into acid, when mixing the two subitandes,"
the student must have learned the concepts "acid," and .a.water" and the relationships
"pouring" and ."mixing." Or, to follow the rule or prescription "set the voltage at-115',
± the student must have learned the concepts= "voltage" (at: least to the extent of
16'6-icing whidh control- to Operate), "115, ± 5" (at least to the extent of knowingyhich
indicator to observe and the range denoted), and'the relationship "to set.'?

It. should also be noted that 4discrimination behavior" is intended to cover evalua:
tion and recognition behaviors,,Sirice an awareness of differences between stimuli (objects;

!This project extended over several years and resulted in numerous technical reports. The specifid
report cited was, chosen Because it gives a good .overview of the project and lists the project' reports.
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indications, or examples) and the use of some standard or rule to select differential
responses to the stimuli are, common to all such behavior* Thus, the student mayrecognize that traffic lights are of different colors (or that the red light is on top, and the
green light is the bottoin one) and stop if the red light is illuminated, or proceed if thegreen` light is illuminated. Or, the student may recognize differences among a set of radio
of intercom messages and choose one to label as, most appropriate or correct according toa specified rule or standard.

Finally, a performance .may involve more than on_ e element of this classification.
rial procedures are often discrete performances and continuous performances are

usually skilled actions, of which an example might be tracking performance. Thus, a radar
.operator's, ob mayiinvolve several of these elements:. fixed serial procedures in energizing
the equipment; noise-filtering, in observing the radar presentation; 'and continuous per-formance in tracking. The purpose of such a classification is to make more obvious thedifferent aspects of a job or eyen a specific performance within a job, so that suitable
activities may b%selected or devised' for students to engage in during training.:

Some 'thought was given to casting the model in the form of two coordinated
checklists by developing comprehensive sets of answers to the questions, so that using the
model would involve responding to a series of multiple- choice ciuestioris. Howavr, it wasfelt that, at the present stage of Model development, it would be difficult to develop setsof choices comprehensive enough to adequately cover the great variety of possible
answers to the questioneasked about training approacties,and settings. (For example, how

_many and what .kinds of special skills might conceivably be required -Of students as
prerequisites for entering many different courses of study?) Comprehensive tabulation of
a long list of possibilities here would b`e-very difficult. Therefore, it was decided, for the
present at least, to cast the m5kdel in the move gerieral forth of open-ended questions, andto rely on the analyst `using it to generate, in response to-the questions, the specific,gbaricteristics 'or 'attributes appropriate to a -*Particular training apliroach and

, 4training setting.
The model in its,preseint+rm of 'two coordinated series of Open -ended questions is

not immediately amenable4to computerization. After the model as it now stands has been
106t1 for its ad uacy andi,usefulness and revised, as necessary, and if it'appears that a
substantial volume' of usage can be expected, it shOtild be,apossiblg to modify it for use

. .

to cast it in the form
145' to, operate in an °

'0

with' a computer.
One possible ap

of two coorditfated che
interactive fashion simil to that planned for the MODIA system for tlesigning instruc-
tional programs (Carpente 4,1972). Computer software might be developed for presentingthe questions and . sets of answers to the analyst at, ,a computer terminal, recording the
answer.,;tthoices, and summan
the training setting.1A subtta
ntiessiry for computerizing th
evaluated and .estimates of its like
on whether to coniputerize the mode

4o1.ach to c9piputenzing the model would b
klists, as has been discussed. It could be se

g the degree of "fit!' between the training approach and
tai effort would be required to develop the software

model, and itf is felt that' its adequacy should be
voitrme of usage obtained before making a decisidtxi '

.

RELATIONSHIP ,p MODEL TO ISD AIS -AND MODIA
/9' -1 I'

_ -
-...

VPA number cif major programs ae in various ,stagesof implementation in the U.S. Air
Force technical training environment. Most important of these are the ''Instructional -
System' bevelopment ..(ISD).- effort (Oepartment of the Air, 'Force, 1970, 1973), the
Advanced Instructional System (AIS) effort (ROckway and'Afastrtalce, 1973), and the
MODIA system (,Carpenter, 19;12; Cirpenter, and Horner, 1972; Bretz, 1972;`,:and ,w.

-, ,..., ; - ie, 4.),, v
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Petruschell and Carpenter, 1972). This section will discuss the relationship of the model
presented in this report to these major.progrnms or systems. Generally, it is expected that
this model should be useful within the frameworks of all of these programs, or systems.

The ISD effort is a large, Air Force-wide program in, which the major training
innovations of the 1950s and 1960s are being implemented: The model for matching
training approaches with training settings should beestful primarily in connection with
the activities of Step 4 of the ISD processPlan, Develop, and Validate Instruction. It is
not expected that the model would .be used formally for every decision made in the
cqurse of Step 4 activities in the ISD process, although many of the factors in the model
might be informally weighed in making these decisions. However, whenever apy substan-
tial decisions concerning instructional methods, techniques, media, or devices are to be
made, the model should be useful. It -would, probably be useful also tin making decisions
concerning testing methods aid devices in Step 3 of the ISD process.

It should be emphasized that the model is designed for-.a much broader scope of -
usefulness than the relatively narrow area of instructional media selection. The applica-
tion .of -the model during development to some basic instructional system techniques,
such as peer instruction and mastery .testing, for example, and to sophisticated instruc-

_ tional devices such as the Lincoln Training System, should demonstrate the wide app*
cabinty of the model. ,

The AIS is a computer-based system for the administration and management of
individualized technical training on a large, scale, presently lbeing developed at Lowry Air
Force Base. The system is to encompass the whole range of instructional activities from
the developfnent of, instructional materials and strategies to the administration and

, evaluation of instruction involving a variety of media and, methods. After the develop-
ment and demonstration of the system on three courses at Lowry Air Force Base, it is
likely that it will be expanded and installed at other locations so that a substantial part,
perhaps most,- of Air Force technical training may be Carried out within such systems
some years hence., A ,

_In terms of the definitions set out early in this report, the AIS, along with a given
body of training content, may be considered a t&ining)setting. Bebause of its probable
importance in Air Force technical training in the near-Allure, it is likely to be the single

, I 'most important training setting to which the model described in this report might
be applied.

Within thi general framework of t he AIS, as it is used for-additional courses and at
additional locations, there will be a large number of decisions to be made concerning
what this ,report has called instrubtional approaches; strategies and methods of instruc-
tion, instructional devices, job aid's, and so on. The iineral model developed in this
project could, be adapted for use, in the AIS by describing the main characteristics of the
AIS as a training setting. Then the characteristics of a particular training content could be
added, and one would have a very substantial set of requirements and standards, against
-which to evaluate any traintnA_ approach which one might wish to consider. Thus the
model described in this report is seen as quite capable of being incorporated into the AIS

4 as-an aid in its expansion and installation at other locations.
rt-

The MODIA+ system has been developed for the U.S. Air Force by the, Rand
Corporation (in a .project entitled Analysis of Systems for Air Force Education and
Training"). MDIA (A Method of Designing Instructional Alternatirs) is a compre-
hensive methodology for-designing instrUctionar programs.

The greatest strength of the mopu system is its capabilities, for spelling outer in
detail the consequence,a and costs of a given set ,of decisions concerning an instructordl.
program. Also, in its' Computerized form, it will make possible the ready compariSon of

. the consequences and costs of alternative decision concerning an instructional program.
.4,, r"
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Ho Weyer, the -MODIA system has been designed to be almost universally applicable; ,

and this has led to the use of a highly generalized and somewhat abstrEt4 terminology. It
is likely that this .terrain logy will be confusing 46 many Air Force training personnel..
who have become thor ughly familiar with Air Force, and particularly, Air Training 4
Command concepts and gulations. Further, the MODIA system is relatively weak An the
guidance it offers 46 inns wtional planners to help tifern make-the major, early decisions
in designing an instructional rirogram; The MODIA techniques for bringing to bear onthe ,
instructional design process the policies and constraints of the training command or .,7, .

agency and the implications of the particular training content involved depend on highly...,
detailed; brandhink questionnaires. The detailed choices posed in. these qUestionnaires are
inevitably highly structured and tend toolifgit the conceptualization of the instaictional
procesS. In addition,Jhey are often highly abstract. In short, it is argued that in the area
of major decisions concerning training approaches which must to made early in the
instructionakciesign prociess, the MODIA system is limited in its scope and flexibility, and
in the guidance it offers to instructional planners. In an earlier part of this Chapter, this
point has -already been made in more detail in the discussion of the. implications of the ,.,

kinds of performances required, of students (i.e., training content)-for decisions regarding
\ training approaches.

,
' The model described in this report,-by virtue of itsflexible, open-ended nature, and
"the fact that it concentrates entirely on the implications of all aspects of the training '..
setting for these major, early decisions regarding training approaches, should handle. this .

part of the instructional design process' more adequately than"the MOPIA system. does.
, OnCe these major, early decisions regarding training approachei have been made, the

MODIA system for selling out in detail their consequences and cats should" be
quite useful. -,. .. ,

I o
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Chapter 6

APPLICATIONS OF THE -MODEL

The current version of the ,model for matching training approaches with training
settings has been applied tp3a training approach and to a training setting. The application
to the training approach was made by the project principal investigator and author of this
report, while the application to the training setting was made by-the other Member of
the research team that visited the Tecqmical Training Centers, as described in Chapter 3.

APPLICATION TO TRAINING APPROACH

The training approach to which the model was applied was the peer instruction
systeln (Weingarten, iHungerland, and Brennan, 1972). In this case, both the peer instruc-
tion and the Mastery testing training approaches, as described in Chapter 2 cif thir'report,
are incluged, since operational peer'instructiortystems have included both-features. 0..

' In,,apply.ing 4,:piodeil to the peer inst tin system, it was found ,that, M almost
all cares, the cpi` is on the training approach side of the model Turd be answered
...: . , !,.., ,
quite-raday. pomewhat general answers had to be-given to some questions, and in a few
cases information from a specificraining setting wotild havq been required to answer ire
queition, Thii application is at the general, preliminary level described in the introducti4
to the model in Chapter 4, for which thelnodel appears quite feasible. This appligation

': of the model to the peer instruction training approach is presented in Appendix A to
this report. , i

C

I

.fr .

*116,

S

APPLICATION TO TRAINING SETTING

The training setting to which the model was applied was that tof Coutse
.,

°No. 3ABR81230, LaW Enforcement Specialist, as taught at Lackland Air Force Base,
,.Texas. The information available on Which to base this application of the model consisted
of the Course 'Chart d the Plan of Instruction (POI) for the Course,,plus the general
information gained d 'rig the visit of the research team to the Schools,of Applied
Aerospace Sciences at ackland Aii Force Base. . .

It' was found that, while a number of questions on ,the traininsetting side of the
model could be answered, many critical ones could- not be ans d with the information
available. For example, the question on "Objectives" probes in a neral- fashion'for the
hopes and .asgrationsV persons working in the training setting wh are -responsible for
its effective d efficient operation, and for problems that may exist within the training
setting. It, was not possible to answer this question in any substantive ashion. .

pt.
Most of the 'cluestioris concerning the availability pf space, equipment, and suppOtt

sirvices of various kinds, and the lead times required, couldnot be answered very well,
and those that could be were Viswered only in terms f the kind's ot.: space and

:,. ,
(7.
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equipment, being-used in the current course. From 'the documentation acrid the brief visit
of thq research team, rilmost _no information was obtained On the kinds of equipmenf,,
space, and suppoct,services that, might be available to the School if they were needed.:'

course could be answered only by inferences from the course as currently taug t;
Likewise, therliuestions in the "Instructional Design and Atanagement" section of the

.,

inforntation on the broader framework of policies within which the School operates was
not available without4xtended immersion in USAF and ATC directives and regulations.

. Finally, -the docuMentation 'provided no information about the characteristics -of students
taught in the course,..and the impressions obtained during the brief visit of the research
steam' were considered wholly inadequate as a basis for answering the questions in this
section of the model. f'

It is clear ,that this model cannot be applied very successfully to a training set(ing at
a- distance and with documentation intended for other uses, as in this Case. A Wide.
variety ocinformation is needed to answer the questions on the training setting side of
the model'. If detailed and specific answers to the questions are ?tght in a secondary
analysis, as described in the introduction to the model in Chapter 4, information: will
probably have to be obtained 'from a variety of sources, including agencies having
re§ponsibility for the controller, civil engineering, and personnel management functions,
as well as from' knowledgeable personnel both at the instructional department level and at
higher commandIeVels. , * -

Questions concerning the availability of hinds in this training setting-,could not be
answered 'for two reasons -the lack of information, and the fact that these question's
involved consideration of g specific training approach: uestions concerning the aValla-

` ility, of space and equipment also iniolve_to_ some extent 'the training approach 'being
nsidered. Applying the model to a training Setting-without having a specific training
proach under consideratiary leads to inventorying the. training setting on several differ-

en dimensions that the question involve: resources, nature of training content, personnel
(bo h student's and instructors), 'and general policies. While this may be worthwhile, it is
like y td be a deinanding task. If a specific training approach is under consideration, the
scope of the- aftswersoto bhe questions about the training setting can be markedly-'reduced,
so that 'the only information sought is-that necessary to evaluate V training approach
for possible use in this training setting.

I .

, . .

It was found that the questions concerning the characteristics of the training content
in this training setting could be answered fairly readily, bit even here a -difficulty
ieveloped. BeCause the training or criterion objectives were clearly set out in thePlan of
Instruction, it appeared natural arid stfaightforward to use these objectives as, the units

jfor describing' the kinds of student performances needed in the -training. However, there
were 10O objectives listed in the Plan of InStruction; and the, effort to describe they kind.
of student performance impli,ed . by each of them' degenerated into a tedious and

$ rep etitivd analysis. Dividing. the training content into somewhat fewer and larger units
_ would probably' lead to a more satisfactory analysis.

. .i
This application n of the model to -a ttAining setting contributed information on, which

-` a number of cha ages in the model were b ed. These changes, mainly in the section on
"gharacterial,c; Of 'Training, Contet\tf"(we e of two kinds: (a) changes to bring some

1 questions more' closely in line with ;Air Training Comman ,--no lrenclature, so that the
- % -4Ilil. model -will-b i-dhii for.training Onagers' -ank,platiners at ft e hnical Training Centers-

, to use; and (b) additionabcateggies_in'some-of Olrefications presented in the model
/

' ,
. -,-----,_

. ---------__
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.
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to aid ill i`nswering the questions. These changes have been made in the cuTient version
... ,

,,,

"-of the Mcidel, as it is presented in this report.
.

'1s .sY*
S

'; 1:
Si I this appliga,tion of the model to a.trainini setting was not very satisfactory; it

t
is.5not: esented i an appendix. J i . , .

is
11ir In continuation of ,this 'work,' it s planned to apply the model 1,6 a training

setting (as as to a training approach) in close collaboration with Air Force personnel
in a Technical Training, Center. In, this application it should be possible, to obtain the .

information that was lacking in the application described above, and tlie,,applicatiOn will
also involve a .§pecific training approach. Therefore, Sthorough and rigorous, evaluation of
the model should be.possible. .

j

9

o

s

s

o

U.S. Air Fpr.ce Office. of entific Research Or;ritra,a F4i620-74. 00007, Basic ° Research
Relevant to U.S. Air PcirceTeciiii' al Training: Application and Evaluation of a Model for Matching
Training ApproSches With Trainii Settingkin an Actual Instructional Situation.
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SENT STATUS OF. MODOr 1 s ! .- , %.

ts!
_ ,- , i Ir .. C I ` ,_. . , t ;s. , The mod4; for matching I:trailing :approaches with training settings !presented earlier

in report '1.* a' second gendration'intid' After its initial cMyelovnietti,g was taken.to , .the fie at Air FOrce Technicg Training Ce ters where it vraKenokitt4 tp';e criticism ofthe Air orce training managers -andideiign rs for who.se,14se it, w..ai'AiOtrueied. This*
riticism= supported -theAeneraitaPproach of using two coorainatea se&*cfquesgOns, one

d ng with the training approach and-One with the training setting; AO he icinils' of
qu -ions that had bien incluzlesi m tlie4niigifiAt version of the mbdel: Many .aaditional-
questions were_ uggested -arid'iitive been included" in" the current, version, of the model, and
the primary thrust-of the .,motfelf has; been shifted to-questions..dealing sviO training -costs-t--

'.: ..,..... \and resourcesi4-.if= - -i-: f_.:' 1, 1 ., .. . .

The cufgenf 'versioii of th'ezincgleM has been applied4b a training approach and to ,a.- '
training .settigF:41eapplicatioiLtO!-the. peer -:instruction _training, approach was quite
successful, but-:.:401ilicatioxilktIV._triiininesetting of the 11*.Enforcethent Specialist
course at LY-C..n Air. For4e Xfas:e*nkuch'less-S.6primiiily likcause the documenta-
tion and othetatifination aValiable-AvaakMadequatefor answering many ofrthe questions 1 / ,,.,
on the traininsiittitig _side of .-th4ffiiii;g61:- This difficulty can alniOst certainly tie; ,, / ..';
overcome by **krt. ige.'iniire_ closely with' Aii'Force training.managers, and -designers in the 1 r
training setting.

4..

:

.:

During these appartiOns_o1 the mociel. to 'both the training approach `;and
trainm setting, it became apparent that a fay/ irhestions concerning the training approach
could no

. that several
be answered adequately without initiniiation on a specific training setting,.and

uestions concerning the training setting could not be answered very Well--,e,..,

' ;sunless one was considering kspeCific 'training approach for use in that training setting..', ,,,.
- f,This partial interdependence Of the training approach and training setting sides of i.1-,,,,
'' -'itkodel is of no consequence if it is being used to evaluate a training approach in relationf. . .f---,.. tothe requirements o a. ...: setting. It may create some problems if the model Is

d to describe a tra` g approaeh, or to inventory the `characteristics sand
f a training setting, dependently. Whethef..th\e model should be revi4ed,sro

g approach and, ining setting parts max be used fully, each' ,nice-:
vf the other, or .iheth this inteidependence-.ii. desirable, depends on ;they

plications for *hich:the odel is found to be most _useful. Further experience;V ,\model is necessary to resolve his question. \
--, , ; , .1

: 4
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In ivOik.:that is' just beginning, it is
working in close collaboration
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'T'echnical Training Center.' The peer instruction system (to which the model was appliedlin.Chapter 6) emerged as a training approach that appeared suitable fora demonstration
, implementation in an Air Force technical training setting' . and the research team also

fOund at Air Force Technical Training Centers; that the ing managers and ,designerq
showed interest in that approach. To ;utilize' this inte t, and the same time subject

/ 0 the model to 1N`rigorous empirical evaluation operation training situation, it is
planned to use t1 e; in the selection of, a particular course"in which to implement
the peer instruction training approach.' cc` '

,. - . f. ;
The application of the model :to the\ training settings associa with the Candidate

courses will' be carried out in close`coOperatiOn with training managers and designers who
,are workings in these training settings. Thy; the information that wat lacking in the

application of the model to, a training setting described in Chapter 6 shouldbe readily
available. Furthermore, these applications of the model to training settings will be Carried
out in relation to the peer instruction training apjTacii, so that it should be possible to
answer all questions on the training setting side offthe model. These applications of the
model to the peer instruction training approach and to a number of training settings will

,make possible a rigorous evaluation of the 'usefulness of the model for matching training
pproaches with training settings.

re°
It is also planned to use the model on'a micro-level to analyze in detail the segments

or modules into which the selected course will be divided. The purpose of these analyses
is to select the specific adaptation of the peer. instruction training approach to be used in
each module of the course, and to anticipate problems in the development and imple-
mentation of the modules of the course. Thus, the use of the model as a general-purpose
analytical tool in developing and implementing training approaches in particular training
settings will be explored and evaluated.,

I

. L

5e,
FUTURE POSSIBILITIES;. /

..-
. ... .

The approach taken in constructing this model offers the possibility of 'a stand-
ardiZed method of describing and evaluating training approaches in terms that are clearly
relevant to the, realities of training settings. The methbd would be comprehensive, and
reflect the day-tO-day, down-to-earth concerns of training managers and 'Working
in military 'training 'settings.' When training approaches selected by this,-- khod are
implemented, they should be considerably more likely to : Rroddce desirbIe, hoped-for
results- than training approaches selected by current methods .that are- less systematic

... , ..

and comprehensiVe. i

:
i. -

,,,..
s.

A Center for Evaluatinerraining Approaches .--;

,.., ,
TO make .this standardized method for describing and evaluating training approaches

available to,militarrizaining managers and designers, a Center for Evaluating Training
Approaches is proposed. Theiunctio4 of..thls information center would be to:

(1) Analyze training approaches by applying the model to them.
(2) Make available in standardized' formats the results of these analyses of

training,approaches. :: .., , ..,
;

..,

,
1 Under a continuation of U.S. Air Force Officeof Scientific Resequh cOntiact No. F4462Q-74-C- >

Q007; Basic Research :Relevant to U.S. Air Force technical Training:,Aplication and Evaluation of a
Model for Matching Training Approaches with Training ,Settings in an Actual Instructional Situation.

' ', r 1 ---`,k

A4,-' ,,.--
a

.1,
57 , ,'4, ';,

.. ,..,
, . '',1%

A 1. , 4.

V

ti



*or r:
, e

, ,
Training managers and designers would apply the training setting side of the model

to their training setting. Thus, the intimate knowledge( of their Own training setting
.'posseigeOpy gaining managers and designers would be tapped by this procedure.

The reads of the analyses of many training approaches by the Center staff could be
made, available in a number of ways. One method would/be to publish a collection of
standardized descriptions of training approaches, 'which ing managers and designers .

- could consult atter they had analyzed their training se g to select one\ or more training
approaches thatilnatched training tting partic ly well. Anothe Method would
bele& 6onstruct a computeriz to b k of nig approach descrip ions and have
training managers and design send the analy of their training Settings to the center

,so that a comprehensive comp rized matchin rocedure could be carried o t.
,Such a :system would facilitate'- the ection of training approaches or comae

development or,reviSoneffortihy Imaking ossible quick searches covering large umbers,
' of candidate train 6g approaches. Beca the 'model to be used in this selection'proceSa
. is explicitly organized around factors f major importance in real-life military training
settings, i the selections should be hig y valid. Thus, the training approaches selected\ by,
these methods should have substa ally improfied _chances for successful Implementaition.
Currently used probediires for sel ting training approaches for implementation someitimes.
suffer from faddism, or band on effects, and a' system based on this model would
avoid oereduce this problem;

. ,
When a 'training' appr cti selected by these methods has been implemented in i

training'7setting, informer n on the success of ..the implementation and any difficulties
encountered should be ed: back to the Center for Evaluating Training Apprqaches., Thus,
the effectiveness of e selection process .and the adequacy of the model can be
continually evaliiated:

.

,

If innovative training approaches are 'analyzed and entered into such a system as
soon as they have been developed and given preliminary evaluations in one training
setting, they;they uld be immediately available for consideration and evaluation in many
other mg se ings. The

selected for implementation img. approaches would the
re
be in' other training settings

ased validity of the process by which these innovative
tr
w uld ake the process of tee nology'transfer and utilization more efficient, by reducing'
the nu er of inappropriate, efforts 'to implement innovative training approaches that
Would likely to result in failure: Thus, the overall effect of this system would be.

prov utilization of research on training methods and approaches:- ,

er pilot studies 'under Air Force auspices,enter ,for Evaluating Training
'="Approaches should probably be set up at the Departmexit of -Defense level, so that the
whole ' ge of military training -an-pSaches and -,settings to-Which the model and the

, system ould he applicable could be inclutled. Thus, the utilization Of training research '

through ut the military services would be improved.

A Civilian Analogue 1

The civilian educational system' in the United States is in great need of a system for
providini better guidance for, and obtaining better utilization of, the substantial volume
of edUca ional research and development that has;been done in recent Years (Cpmptroller

ionse, 171). A 'civilian analogue of the 'Center for -
/Evatilat',:g Training 'Approaches jusedescribed could contribute to satisfying this need.

. The moiAel would need to be revised' to orient-it around factors of major importance
in civilian educational settings, instead of those important in military training settings. A
center., tisino, this revised model could;',then provide educational planners and adminis-
trators -th a capability to rapidly suitekvand' select educational approaches that match ,the req ements of their educational settings.
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Appendix

. APPLICATION MODEL TO
:k PEER SiRUCTION TRA !NINO APPROAC'H

0

fk( if"

,This application of the model tor matching training appreachei with training settings, -'P 4

yeas made to the per instruction training approach (Weingarten,,et al., 1973), considered`
independently of any particular training setting, in. an effort-to-determine whethe the
questions on the training approach side Of the modeioould4te answered with reasonable
facility for a relatively comPlei and -comprehensive, training approach. The application
was made by the project principal investigator, who constructed the model, in approxi-
mately. nine hours: ,,-*

.: i _

.

,The peer instruction training approach in this case ihcluded,both the pee.r. instruc-
..

ition acid the 'Inasterytesting training appaaches,Ats described in Chapter 2! of this report,
since operational per instruction systems have included both features. . P ,.

This application -*of the model to 'the peer instruction training approach was
considered silccessful; and is discussed-in Chapter 6 of this report.
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Training Approach

OBJECTIVES

.
, 4N A

What is the'geper41 nature of the evidence that indicates that this
training approach might improve the performance of the trainiiip
system or solve the problemeaffecting it? (Answers to later questions in
this modeLwill, explore this in more detail.) The following list describes
some benefits that might be gained by adopting a/ new' training
approach:

.

Redu8e student attrition'
Improve job perforrriance of graduates
Save trainingfime
Reduce training costs

.

Adapt course to students of lower
previouSly

(or ,higher) aptitude than

: . 4
r

,

A pilot test of the peer instruction system in the Aimy Field Wireman bourse at Fort Ord (Weingarten,
et al., 1972) yielded substantial increases in the proficiency of graduates over She conventionalcourse,
ranging from 24% to 74% on various parts of the course. Attrition fat eicademic reasons was reduced
from 19%-in the conventional course lo 12.5% in the peer instruction course, and the percentage or,
students who were recycled through parts,0 the course was reduced from 30%` to 0%.

I In. a course graduating 3;000 field wireMempei year, the time saved .by these reductions in attrition.
and recycling (tims.spetit in course by students who do not graduate, and extra' time"vent incaurse
because of recycling) amounted to 26,'40 man-days per year At an estimated cost of $30 per
may-day of training, the savings amounted to1$808,200. When additional costs for equipment of

----,----,` _$21',000 are subtracted frpm this figure, the net saving was approximately $262 fortachgradtiate.
\

.Additional savings in time and cost would have been possible from self-pacing thecourse and allowing
studend who could finish early to do so, except for statutory requirements fora ?ninimum amount of
training before soldiers,pould be sent overseas. Further, thepeer instruction system was successful in

,: accommodating "students with a wide range2of- aptitude levels and backgrounds and, .based on
anecddtal evidence, appeared to have substantial positive effects on student motivation. The peer
instruction iyitem has been implemented in at least 12 other Army courses in the three years since the
original pilot test at Fort Ord. ' .7

',6 ,

?1,

t

RESOURCES REQUIRED

A. Implications of training approach for costs. ;

. 1. What capital expenditures Will be necessary if this traits-,
ing approach is implemented? Examples of capital`
expendituresnew or remodeled facilities: or equip;
merit purchases.

1. Some additional equipment will probably be ecessary, to implement the peerinstruc,-
tiOn methods

$

-4
,
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Training Approach

a

\N.

2. What kinds, and amount's of operating xpenses VII be
involVed 'if this training approach iS:yriplemented? Areas
in which operating expenses may' be' important include
personnel, physical facilities, and instructional materia i o

2. Additional materials may be needed, to provide the hands-on performance training the
method stresses.

3. If this /raining approach Is implemented, what kinds and
amounts 'of training.development costs will be incurred?
Both initial training analysis arid developmpnt costs (job
analysis, training content analysis, development of the
instructional, system, and .development of the training
materials) and the .cqst involved in repeating these
analysis and development geps when the training con-

,'' tent is changed, should be conaaered.

3: Unless the 'course is already Performance, oriented, sutistantial work on.; developing
outlines of the specific petformances to be required of students will be necessary.
Performance tests must also be developed that embody these performances.

4. When all costs of implementing this training approach
are cdhsidered 'and these costs are distributed over the
number of students likely to be trained, how does the
cost per student compare with that of alternative train-.
iog approaches?

4. Data.needed from a specific training setting. ,
5. Will this training approach .permit ihe sharing of

expensive facilities 'or equipment with other courses, or
with operational lices?

.5. Possibly, but infOrmation needed &Om a &specific training setting..
&

6. Will implementation of this'/raining approach result in
some equipment no longer being necessary?

Possibly: but info6mation needed from a specific training setting.

B. Materiel and facilities requirements for this train-
ing approach. .ro.- .

4`" 1. ror What kin& Of training loCations or situations is this
training ,'-apprbach suitable?. Examples are shown. irt' the
following1ist (additional kinds of locations or situations
should be Ronslijered if appropriate):

Formal training,-of a continuing nature
Special school training, of a one-time nature
Basic milit'ary. training
On-the-job training

f
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/:

(

" Field training
Leirning resource center
Dispersedlocations

. Remote sites
,

"C.;/,
0 r, a.-- ,- ' s

'.,:.. 1. :The peer instruction method is suitable for formal 4chool training, and for basic
A . military training. If operational equipment vivre. used, the method could be adapted for

use at dispersed locations and remote sites. .
. . .....,

2. SpaCe requirements. . .
...

a., What kinds of space freAneeded to use this training..
appfoach, with the training content libing conist

.
1sidered? Examples of,kinds of space:. ,

- ,. Classroom ..

Laboratory . , .
.Practical exercise facilities- I

Outdoor ranges or maneuver areas

\ Storage
..;.

.

4

8

00

a. Kinds of space needed depend 'pn kinds of performance activities requi
students.

\ .b. What amounts of the various kinds space are
needed (at least in felative terms) hrea.omparing
training approaches? q

b. May . need more space than conveational training to provide :for student per-
sformance activities. .7''

4

, ., .

c. What elements in,-.the training approach or method .,

are related to space needs? Examples: ,

One classroom for each class of _students.
One terminal .for each student using the system.

N ' One learning station for each module of content
s

N a\ i.d
44

C\

9.

q. One or more learning stations, with equipment, for each -segment or module of
course.

.
.

'
- 66
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0

.) r
,

d. Does the training approach rim:wire tpat-the space to'
. be used have special utilities or characteristics?

-.....
Examples: .

..t,-̀
Electric power iequireMentsi
Air conditioning and ventilation requirements .5
Lighting requirements .:,
Floor loiding capacity ,, .

... ; t . Z '

d. Depends on performance and equipment requireMents.

,Are environmental extremes (heat, cold, humidity:
.
g ,tetc.) important consideiations in' using train-

, ing approach?._ . '

e. o,
7

depends on performance, lequirements of training content.

3_ What kinds of .equipment and materiel are required to
.._

use,this training approach with the training content.
.1.being serniideted2 The following list suggests kinds of ,

equip41ent and materiel that may be needed (additional ,:

types 'of equipment-and materiel should be listed '.,

if needed):
, , %-.

, ? t

Operational equipmerit acc,

Nonoperational equipment
-.=' , Aydiovisual*quipment

Films, audio and video-cassettes
- . ...,4P rt-task training, evices tgiOr

.,,Low-fidelity simula rs - . , .

Large,. high-fidelity si lators

Training . aids (charts,' transparencies, Cut-away"
f ,

equipment; etc.) c - .
...

Study guides,
,

Technical Orders, -of other pirated
1

training material 4,
s`

;job performance aids
.I.

G

J.,* . .

o
,.

. ' s 144 '''' .
,s4.1s,

.114

3. Equipment is required for performance-orienteetraining: the kinds of equipment
depend on the kinds of performance invdIved. Mininial guidelines for the performance

,..

tasks are also required.. ,

-'4. Instructional equipment and materials Management.
a. If this training approach is implemented, :r and' r.

equipment of ,any complexity is to be used in the
training, does_the projected utilization schedule for,
the equipment provide time for maintenance? :

. , 47

alit)epe nds'Ort vecific plans in a particular training jetting.
c -:

, , k

L

ti
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b' Is this training approach compatible with the use of
oayiing materials with a sec'u'rity classification?

.11,5, Yes.

c:.; Does this training approach require
' righted materials? i (

the use of copy-

c. It may, in some cases.

d. In planning for the implementation of this training
approach, have allowances been made fail= the lead
time necessary to obtain any needed equipment?

e
d. Dependeon specific plans in a particular training setting.

e. ,DOes,ris training approach4eguire base support for
printing or tfdt the preparation of slides, audio or
mid'folaPes, or other audiovisual materials? If so,

' has proWsion been made in planked schedules for
the ,lead times involved?

It hay details dedend on speciiiplans in a partici,' lar training setting.

C.. Instructor} requireMents for this training approach. (See
section on Instructional Personnel)

C. Instructor req triAiments for this training approath (sie section on

INStRUCTIoNAL DESIGN ANb:MANAGEMENT

ve4ini)lications-for whether
uPilptied or individually paced?
a liUmber of kinds of instriec-

. 46 Group/kick .00,,Students receive instruction in groups
, . and all menalie'i'-s'Cf a group; progress at a scheduled rate.

Group' pacing: Students priagress through the instruction
at a, rate determined 'by thl abilities of the group as a

1 whole. Groripsiof homogeneous ability levels may be ."
formed (multi)31e tracks).
Diagnostic -"proficiency individualization (modular 1

scheduling): Studenti are tested to determine whether
. they,heed-to study sections of the raining content and
may skiit any training content that their test
performance. 'shows they have'maste(ed.

_Remedial .jndividualization:,Students can Study extra
training material designed to help, them 'make up for
deficiendies in their preter.ciod.

A. Does this
. instriiciao

The following list
%"*tional design:

'

a.

a ;

Instructional Personnel)

.4"

4

VR e'

68.,
a

.10e"1



Training Approach

**.

: -
),

I

4 se-

'46 SLirtementary individualization: Students are allowed
to work on more thanlone bloCk of a course at one
time. This cmay include outside study assignments.
Rate individualization (self-pacing): Students may

proceed at 'their own pace.through' the required, train -
4 ing materials.
' Alternative methods or media individualization (mulii-

media instruction): Students have a choice (at least part
of the time) as to the methods or media they use _in
'studying the training content.

47 The method self-paced, but it be adapted to group/lock step schedules by
the use of buffer periods when students'peiform various administrative functions in the
system. 'piagnoitic ProfiCiency individualization (modular scheduling), and remedial
individualization is informally incorporated in the peereinstruction process, as,neacied.

B. Does this training% approach indicate that a fixed,'illiiidard
level of skill or pr$ficiency is expected of giaduates of the
instruction,' or: that each student is expected to develop his
capabilities as far as he can, and in areas at least partly

14: determined by. his `Own 'interests?

B. The ,method has so far been used' only with a fixed, standard level of skill or proficiency

required.
S.

'Does this training approach' make provision for, or have any
implications for the provision of management information?
The following list indicates, some of the kinds of manage-
ment information thafmighibeinvolved:

Information on students' backgrodnds
IhformatiOn on students' progress through the course
of instruction
Inforrnalion on the adequacy of various parts. of the
course of training

'` ' Information on the adequacy of gradUats' performance
Information on'instructional resource utilization.

O.

1,

..
.,

C. Information okn students' progress through the course of ipktruction anal on the adequacy
of the training provided by each peer instructor is available frbnt the normal operation of

I
the °peer 'instruction system. ; ,

,'.

.
*CHARACTERISTICS OF TRAINING-RAiNING CONTENT , ,

A.- Is this training approach suitable for the kinds of student
performances 'that, can accomplish the training objectives?

c

. 5.
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. ,

b.

\

nClist of ki?ds of student performances can be
considered When evaluating whether this training approach is;
suitable (any additiol ypes or terms needed tb describe.
the kinds of perfOrmances specified, by the training,/ 4t
objectives shouldbelased also):

Recall and Application of faits
Remembering the terminology of an equipment
system and the nacres and locations of the controls
so that the student, can speak or write with reason-

/ able fluency concerning the system
Making specific.bontrol settings

Serial procedures
/fro Fixed
f Energizing4ectronic equipment/

to,
.

r

; f. i
. ';!. ..

: ; ; ;

.., i ?.
,

I . Tracking aind aiming ', 'V.:1; '\''
.

t ; , ,041 Radar tracking 1,`. :: :\,,,,::il * Aiming a gun \'..r '.'!.
: % i Searching and scanning,. s t, ., -.1

i ' ; e"..i ,,,,.*It 00 Aircraft detection .'-\:-:;' 1 ,...;1 to Aerial observation --. '1, .`,,,\ -:." ...k \ \ 00 Scanningquick learii), fiubbrdinate,rOssome othw\ task, such as scanning ''-instrurnerl-, -Panel Mill!
,....... ....., , .,

.. .. e.
driving.

.\,,r -.. ;\
.. .41 ' Discrete or continuous performance:. 4 ..,

->'
1. ..`.. or. Discretestep-by-step performance, with individual .-

. , 11:'' l,., '''.

V. ' steps being clearly separali A lein'enis, of the per-
formance . ` -'. .. ;1)

Operating control panels t,rnisstle.systems
000 Assembly and disassembly,'0 equipment

Continuouscannbt be dividetOnt0."!clearly separate
lements; continuing performanee--, {Usually dais:led

modlated blfgedbacib,. k''...\;_i -\b" .4.-lb" Aligning or adjakting electrt?ict

ammo Crew drill-in a weapons system
Variable, or branching'

TroubleshiOtindi complex equipment using
ceduralizeciriettiods and job aids

* Emerger10 prqdedures,';, which., often involve
branching.. aw.4. -froin \Otherwise Ifiiced
ce.dures ;

\

Pro-

pro-

. ,
*.t

I 4.)ist

4. TIM

ripmentt\ Ridmg a bicycle I .

Norse-. ringdetectirit,plief. or syqipt,p,ms among. a:
.., -,.. ..

iSckgro'. of extraneous .simulation ; ,
,

. .

. ,- ..' Listiihi to aningind to diagnose' malfifncktions
W Detedi 'Of .talets on radaiz scope', . r. i

, 'I 1
.. . . v.
1' 1 ,,. ( ..

.......,

tr.-S"'
v

.

G
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A
Training irtiSroach%

.0 el
a

i ..
.:

r Skilled, actionsLactivities that the untrained person{

cannot perform satisfactorily, even if he is told what to
do

Clutching and shifting an automobile with a manual
_ *

transmission '
,,,'

Precision measurement with a micrometer ..,
tt . .

Discrimination behaviorrecognizing differences betwien 7

.

objects, indications, or examples so that different 41..

;
.

responses can be made to them t 6
I
6-

Aircraft, tank, or automobile identifidation , t 6
:

I
oo Selecting one answer, example or object (solder. l ' '

joint, for example) as .the "best" or "correct" one,
..

,-, according to certain standards. , i
..+

..1Complex perceptualmotor behavior I
00 Driving a car I '.

.- . Flying an airplane t ;i
Problem - salving recall and application of, concepts and

1
^

principlqs \ -

Troubleshooting complex equipment without pro- ,
,6', .

..------------7ceddralized methods and job aids .41*..:

0. , Planning the work of a group of :people and \ q I.!:
. N

assigning tasks

- 6 .

A. The peer instruction method can be used for any kind: ,of training content, if the
performances required student can be specified, and-tests /an be colstructeci, to
measure those performances.

B.- Is this training approach suitable, considering the degree or pro;
ficiency required in the various tasks or performances that the s :

student will be expected to 'apcomplish to satisfy, the., training
objectives? The follbwing outline describes the kinds and levels of,
-liVeficiency that might be fequired: . ,

Task performance standardp
Extremely limitedcan do simple parts of-the tasks but

' v needs to be told d;- shownhoW to do most of the task
110 Partially proficientcan do' most parts of the tasks but

needs help on the hardest parts pf the tasks
oo Competentcan do all, parts of the tasks and Weedibonly

be spot-checked /,
oo 'Highly proficient can do complete tasks quickly, and

accurately'''abd 'can tell or sho others how toxic!) the tasks
Task knowledge standardvi:V, ,

; .

Nomenclature 'barn parts, tooli;.and simple
fac.4*about the task;5

. 6

Procedurescan name the steps n doing the'lasks and tell
-,how each is cjone4

t

;

6

e,
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.;

z
I. Operating principlescan explain why and when tasks

must be done.and "why each step of a taskjs needed '
i, C+plete "theory7can predict, identify, and resolve

1".. , problems aboiri the tasks
General knowledge standards ii

`, ' 10 F'cts`can;cite basic facts about the subject
v11- Pr ciplescan explain relationships among basic facts and
. 1state general principles about the subject

; I. Analysiscan analyze facts -and principles and draw
6 t . -.. 4

1
'lconclusions'-about the subject'

4.

Evaluationcan evaluate Conditions and make proper ,

, I 7;, , decisions about the subject

lli.i-
.

B. T e method can be adapted to any level of proficiency required of the student4*, ky setting
Suitable standards-on the proficiency tests. , .",. 4

C. Implications (Or :recluirementsi of training appioach for
organization of training content.. ,.

I. 8DiSes this training' approach provide a basis for dividing
the training content into blocks or modules?

i
-

. . i: '..,'I.'. The peer instruction metd, per se, proVides no basis for dividing the training content
into blocks or modules. .This is usually done on the basis of "nature" divisiops'Orthe
training content and the availability and arrangement of space- and equipment the
training Setting. r 1 6 a

Poes the-training approach Save any Implications for the
. 1 ',.

. 1 1

tequencing oi training cdntentr: i 1 :

1,

2. The peer instruction* method has no -implications for the sequencing,
i

training

. .
f. 1

. I

,, .,::content ,.

WhIat kinds of instructional activities are implied by the
. training approach? The following list gives several examples # :i.

;( ( of .kinds of-; instructional activities (others should be' addedl
1 I 1

(1. : they are needed!: ',, .
- : ..

Presentation ofknowiedge v
' i i:

Practice of knowledge
I

,Practice of performance
n' I

....

, Demonstration .
,.., I ;!.1

: .
..; .. N, V ; . ,.'Provision of feedback; or knowledge of' results: '., ! .,

to students '.'i ' -------,,' 1 , g. I 1::;--:" I,li Provision of individual, tutorial assistanci:Io students ! :;,ic, i ( :.,.../-41 f:
Evaluation, or training qu'ality control :. . _ ; ,,, s t- .`:.`;!,...

I. ' .tr (
. .. I'

4 ;
I . 1

I '' 1 .
:. ' i 1

f . ,.;
, ,

D. The peer instruction method involves demonstration; practice! of locovylkilgo fnd itifliferr,
form-ance; provision of feedback' and individual; tutorial assistance- ,t4 ftlident4 bnc., rigorous'; ,i :. ;:, i t- i , ;.. ftraining quality control. , . r. . 1 ; ''',"

ipz
3

itt*I1) :11.

f
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,
r



Sc

Trainitig Approach

E. What effect does this training approach have on the effort
necessary to make changes in the training content? In

answering this question it may ,,be useful to consider the

I...
kinds of units or modules of content involved in this training

4 approach, and the formats or media to be used.
-. , -

E. Changes in the training content can be made very easily with the peer instructionnethod. r,

New equipment, or other changes, is inserted into the training by having the instructors
teach a few students the changed content, those students then teaching other students, and

so forth.

INSTRUCTIONAL PERSONNEL

A. What roles do instructors play in this training approach? The
following list describes some poisible roles for instructors;

'others should be added if necessary: ,
Presentation of instruction (lecturing, demonstrating)

\ Evaluation of student performance, (proficiency testing)
Monitoring student performance (and intervening when
necessary)

anaging the instructional system (assigning students to
training activities, monitoring training equipment utilize-
tion, etc.)
filanning.and developing instruction (ISD activities)
Conducting discussions
Leading student activities

A. In e peer instruction method, instructors (the staff of the training insti Lion, not the

P in rs) evaluate student performance and manage the instructions syStem. Some

of diem may an and develop instruction.- z

--..--,\ '
.

B. Are auxil ry instrbctionaii personnel needed-with this train-
ing appr ch? The following, list describes some possible
kinds of auxiliary Instructional personnel; other kind; should
be added if. needed:

Proctors (monitoring student activities but not

intervenin
Administrati clerks (recording and processing data)

: Trai?ting equip rt opei-ators and repairmen
v. Computer

..

B.' Probably not, although &depends on the kinds of equipment used by students and their

peer instructors.
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C. What s jai skills are needed by instructors using this train-
in,4 approach?^eThe following list describes some possible
kinds of special: skills 'that might be required; other kinds

-Should be added if needed: ,
Proficiency in the subject matter students are to learn
Managing instructor-student ' relationships (classroom
management skills, reinforcement techniques, counselling
techniques, etc.)
Analyzing and critiquing student performance
Relevant field experience
Proficiency in instructional system development
activities

Operation of audio-visual equipment
Computer operation or programming
Writing skills

Proficiency in evaluating student performance
Knowledge:of the relevant administrative system iti
Operation and/or maintenance of operational equipment

1
C. Instructors in the peer instruction system should be proficient in, the subject matter

students are to learn and in evaluating student performance. Proficiency in instructional
system development ,activities will be necessary for some of the instructors, since it is
desirable that those who develop the instruction go on and run the system. ',Field
experience and knowledge of the releJalit administrative system would usually be helpful.

D. Instructiogal personnel management.

1. Coni dering the relevant Trained Personiiel Requirement
(TPR and the skills of the instructors available, will this
trains approach' require more or fewer instructors than
would 'otherwise be needed? Does this training approach\ \
require some minimum 'number of instructors to
be feasible? -
1. Peer instruction will require no more instroctors than woutcrotherwise be needed, and

probably will require somewhat fewer, if the number of students "is relatively large. A
minimum number of instructors is needed; depending on the numm3er of modules or
learning stations used-in the system.

2. If the number of students is increased or decreased
substantially, will additional' or fewer instructors be
required for this training appi=bach? If so, in what ratio
to the increased of decreased number of students?

4

2. 00it the' modules or learning stations are staffedit.the system.. can accomm
lsaik.

t con rably increased numbers of students with ie or, no increase,,in numberki
Instruct° Duplicate sets of equipment (learning stall s) may be added as necesse
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to accommodate large increases in the pumper of students, and the number of
instructors needed will increase when this is done.

3. Ifrodditional instructors will be needed for implementing
this training approach, have allowances been made
planning for .the lead time necessary to obtain

these instructors? , A

3. Depends on specific plans in a particular training setting.

4. Is special br additional training required for i ructors

to use this training approach? The,resistance to change \r
found in almost all organizations may be at special

problem in implementing a new training approach.

4. The main special training that is likely to be needed for instructors in a peer
instruction system is a thorough orientation to their role of managers and quality
cdntrollers of the training system. This role will be sharply different from that of
instructors in most other training systems. An excellent way to provide this orientation
is to hrive the instructors participate as much as possible in the developmegt and
preliminary tryouts of the system.

5. Does this training approach have any special implications
for evaluathig instructors? Are some _Instructor per-

,for manceTTrartittIliarcrittcat-in Fits training -approach?

,Are indicators,of instructor perfor ance.available-with--
/ this training approich? .

5. The most important fun4tion: of ins uctors in a peer instruction system is til---i719

training quality control adroin ering and scoring the proficiency tests).,

Accordingly, this function Should be gi n ,special weight in evaluating insirictork
Indicators of instructor perfoimance are no mmediately available Peer instruc-

tion system as it-has been used lathe past. -.
--

. 1
. - %

STUDENT CHARACTERISTICt

A. Numbers of students.

1. Is this training approach feasible for' the numbers of
students that ,must 13e trained? bir es this training,
approach require a minimum .number,';Of studenti to

's feasible? ,

A 'Peer instruction requires a minimum number of Students, which is the number needed
to keep the laming stations. Or modules oPerating.- Larger numbers of students can

)-. easily be trained by duplicating the equipment of various learning stations or i)loduies

as n
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2. Does this-veining approach deal with students in groups,
or can it accommodate a more or less continual flow of
students into the training course?

/
'

2. Peer instruction works best with a more -or -less even, and contiouous flow of students
entering training.

..::.-,
.. :,:`

3 Can this training approach handle s inm-ftr."-arkctuation
".
, , ,,,,,..,.,-
-.. r,,, - ,'the noThlaers of students entering training? ,, -.-- I,

t'
3. Peer instruction cannot handle marked fluctuations in the numbers of itudentOnteri6g--- ;''' ,,, . .;- -

training, except through the mechanism of a Job Surrogate, which is akinstructional.Z.Z.2- ----
management center (Hungerland of at 19721 .

4. Does this training approach utilize a basic instructional
group of relatively fixed size (e.g., classroom, work, or .-,
laboratory group), so that there isoe relatively fixed

, increment by, which the number of students in training r r-
---

can be increased or decreased? f 1W {.0e:Ok ' .
..., .4. The peer instruction uses a basic instructional group of two: the peer instructor and .

-..the student learner. Therefore, the /lumber of students can readily be adjusted up or -.i..
down, although sudden increases in the nu bar of students entering training creates=
the temporary problem, of too,,few peer instr tors and throws an extra burden-onthe ,

regular instructors. - --,----
-

B. Relationship of training approach to student aptitude levels.

1. Is this training approach especially suitable for students
within a particular range of the relevant aptitudes-high,
low, or middle-or is it useful for.,students of all apti-
tude leVels?

1. The peer instruction system is useful for students of all aptitude levels, mixed together.

2. Is this training approach suitable for students selected
for any special aptitudes other than the four standard
Air Force aptitude areas (Administrative, Electronics,

.:General, and; Mechanical), such as athletic, verbal, cleri-
cal, pr space relations? . -1p

-,.- . . , .. ,

2. The effectiveness 'bf the peer instruction system -does not dependon students being
' . selected on any kind :of aptitude, beyond the capability for elementary communication

between the studenr/earner and the peer instructor. ,
, IA

C. Special skills or other characteristics requirecrof stUdents by
this training approach.

..4,

1. Does this training approach' assume that entering stu- .

dents will already have been trained in any special skills?

1. No, unless the training content has been developed under the assumption that students
will have had training in some special
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2. Must students have some minimum reading level for this
training approach to be feasible? 0`

Z No, it depends on the training content, but peer instructors have shown considerable
cresturefulness in teaching various kiads of performance-oriented content

,..'

3. Does Alas ialning approach require: that students have
especially .... vision, hearing, or other senses? Whatf about stud4nts with poor sensory acuity, espe6ially

1 those who are more or less cola-blindls, --.
r

. .-1
3., No, unless the 'performances involven the training content require good sensory 0

acuity.

D.

.
4. Does; this training approach have any - implications or

requitements for other student characteristics; such as'
physical stamina, fear of height.i, volunteer vs. nori-
volunteer, Human Reliability, speech impediments,
manual dexterity, appearance and bearing, etc.?

4. No,, depends on performance requirements of traihing conterit
""-- .....-- 1 . di'.

5. Can ,thisAraining approach accommodate students whp.
are unusTally.str6 lor-weak-)vor large (or smallP

1z
-

e yes.

. .,
Does:ihii;training apPrcach have any implications for the sex
of students, or for whether ,students" are dealt with' in'
sexuallmixed or -segrejated groups? Factors that might be

,?...

inv2Ived,-::' here include: = different equipment Ito clothing
reqUirenAents for women from men, or from thdse normally
usedhy':wornen; lattine facilities;,Ailarters;etc

D. No,,:tliii wOulci`depend on the:perfornrindef required by the_ training content, and the
. ...

,citcuMstances under which thitraOingiseiondu.cted:
. . ..... , .. . . : .

E. Does tiiis.training approach have a4nplicatiOni concerning _ -,
.....z.,, .

wiletilectoreign students, or
i

students from othis services are ,

...-
involved n the trailing? i , -

E. No, the peer :instruction .system has worked well with students of diverse cultural back-
geouhds, the only.qualification being thatstile pee"' instructor must be able to communicate
with his student learher in some language. :-." ,

14
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F. Does this training approach have any provisions for dealing
with students who may be very pOorly motivated because of

4: malassignment or for other reasons?

F. InstruCtors can decide which peer instructors to assign to student learners according to any
criteria that are likely to improve student performance. Informal observation of operational
peer instruction systems has yielded numerous examples of stimulating' and constructive
peer' initructor'- student learner relationships &that appeared to have had dramatic positive
effects on poorly motivated learners.

G. Implications of training approach for student management.

Will it 'make any difference in using this traiing
approach whether the course of instruction is.of fixed
or variable length for dill re st,tents?

.1. No, either fixed or variable length courses may be taught, using the peer instruct'
system.

2. If this, training approach, is used, will information be
available from which to predict students' dates of avail-

:ability for assignment (graduation), if a variable length
course of instruction is used?

"j.The peer instruction System would yield information on rate of students progress.during
the early portion of a course, and 3 predicted graduation date' based on an extiapola-
tion of the early rate of progress isa reasonable one. For a discussion of this topic, see,

. Hunter and Wagner (1973).

Will use of this training approach make it necessary (or
possible) for students to have periods of time before,
during, or after the main body of training when, they
will not be occupied with training activities? If so, and
students are not required to perform details or other
activities not related 'to :training, does 'tnis training'
approach suggest constructive uses-for this lime?

3. The peer instruction systernItafr be so -arranged, and student who have finished a
'module of training, can assiihri the administration of the training system.

3.

. 4. Can this training approach accommodate student
- absences from training activities, and the resulting need

to make up missed work?

4. Student' who have missed training ca be afigned to peer instructors -(perhaps
different ones than they started the' module with) quite flexibly and thus continue
theiatraining.

4

t.
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