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Clessroom simulaticn, as developed by Kersh (196); 1962a) is an
instruciional experfence which allows student teachers to practice
responding to classroom problems under supervision. Sound motion
pictures, multiple projection techniques and printed materials are
aaployed te siuulate a aingle sixth grade class in a variety of probie-
matic sitz-ations in a laboratory training facility.

As used cuttenél.y. the gimulation technique requires a student

teacher (T) to respond to each problem sequence without explicit guidance.

o)

T 1s not prompted by the experimenter {2) with any principles of
teaching or epecific hints on how to behave, to guide his overt re~
"B sponding. In effect, a "leaming by discovery"” method is relied upon
to help T develop modes of operation within certain behaviorsl limita-
o tions, and to teach T how to ideutify relevant cues that indicate pro-

| blems in the classroom. Because the length of time required for

g : instruction 1s long, it is difticult to provide individvalized instruc-
tion for more than 30 student teachers per term.

A problen of instruction is to adequately provide forms of proupting

vhich shortcut or do away with the need for trial and error learning,
and hence inerease learning efficiency without reducing transfer.
Wiéhhdlding principles in order that lesrners msy “"discover" for then-
selves, aet\ially may reduce performance, increase the time required for
lea¥ning, and decrsase affeccivity toward the learning experience
(Wittrock, 1963; Twelker, 1964bY. Furthsr, attempts to introduce princi-

1 Rcvio:l.on of a paper originally read ac the American : Aucstional
Regearch -Assaciation, Chicago, February, 1966, - e




pieé thrdngii feedback after a time of independent discovery by the
leavpers, a8 compared with giving principles directly to learners, devoid
of discovery activities, may result in decreased motivation to lea¥n new
subject matter (Twelker, 1964b).

In similation training. two types of prompts may bz approprisate:

(1) problem classification pcompte that help T identify the probleam,

and (2) ﬁriuctple or e;andard prompte that help T identify appropriate
responses from a number of alteranative recponses. in other words, these
prompts might cue T to the essential features of the situation which
repregsent & problem to which he must respond, as well as guide T's overt
response behavior. The main purpose of the project was to luvestigate
empiricslly the effects of these fwo types of prompts on learning and
transfer vhen coilege students are ﬁ’aught how o respend tu problens

of management and cWMcation in & classrocm eimulation facility.

The prompts used were gemeral ratber than specific. Studies that
hg;_re varied 7;!1.@ specificity of }.;cmp:s have gemeraily fc.mnd' that presenting
rules to learners enhan}ces learning, retention, and transfer of learned
principles to a greater extent than preseﬁtiné specific answers to
problems (Rittell, 19573; Porgus and Schwartz, 1957; Craig, 1955;
Wittrock, 1963; Wittrock and Twelker, 1964a; 1964b; Twalker, 1%96%a;
1964b). Specific prms;iea might aid the student in making correct responses
during learning, but might be inappropriate in a testiag situation that
raquires & different ansvet.

- Objectives _ |
From the reasoning uan?:loned above, the £ollow;l§é hypotheses wet'c'

tested:

(1). Leatners who ara given ‘general information that helpz .
{dentify what type of problem is to be responded to
(clageification prompts), will take fawer trials to learm,

1R )




and will score higher on a transfer test than learners who
are not given these prompts.

| (2) Learners who ara given information that helps identify appro~

| priatc responses (standard prompts), will take fewer trials to

\ ’ ieern, and will wcore higher on a test of transfer than learners
} vhe szs not given these promwpts.

Frocaduie
Sxverimental Dasign., A two-fastor design with matched groups

(A x Bz L destem, Lindquist, 1953) was used to study the two typés of
prompts. A p‘aiitest was vaed as the control variable. 'Snbjecss were
biccked into six leve-ls. and randomly assigned to the various A-3
cmbhatﬁns wiﬁhin each level, 7he four treatment groups were:

(1) Standard given; elgseificatisa given

{2) Standard not gilven; cléssification given

(3) Stemdsvd given; classification not given

(4) Standard not gives; classification mot given. ﬂ

A couztrol group was given the pre- and post teat without siculation
training to ssseae extranecus sources of infi-ténee that way have caused
chauges during simuiation trateding, i.e., ongoing course of imetrection.

Sample Plan, Bighty-uine junior level coiies.ge students were given
sisnlation training with existing materiels developed by Kersh (1963b).
The subjects ware all under 25 years of age, and had no previous
teaching experience. | ,

Materials and Procedure. Simulation training lavolved four phases:
(1) orientation; (2) ;:»retestina; (3) instruction; and {4) post testing.

The crientetion phase imtroduced "Me. Land's Sixth Gzade" to Ts. Among

and the lwportent chazacteristics of each child in terms of clasa xole,

i

|

|

\

|

|

other things, Ts veie' résponeible for learning the namss of the children
o - ,
acadenic ability, and special problem areas.
|

|
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The pretest was administered to Ts in small groups. Ts were
requested to write their responsesc to each of 20 filmed problem sequences.
Inter-rater reliability between four instructors was shown to be .%4.

Simulation training employed Z0O problem sequences. In brief, the
experimenter explaiusd the retting of the problem sequence tv T. The
£ilmed problem ssquence was then presented and T was requested 2o enact
his response to the problem. E compared T's response with pre—established
gtandards znd on this basis, selscted and projected feedback sequences.
Each sequence was repeated unti{l T responded appropriately. aiter
each presentation of a problem and feedback sequence, B and T
discussed the experience. B withheld direct guldance and forced
T to evaluate his perforzance on the basis of past knowledge, the
feedback sequence, supporting records presented during the orien-
tation phase of training, and prompts givem, if any. At this time,

E rated T's asgessment of the problem. The simulated problem was
repeated until T eould verbalize all the cues that identified the
probiem. Reliability between the four instructors for the rating
of the rasponses and the assessment of the problems was shown to

bs .97 and .95, respectively. |

Prompts, as called for by the experimental treatdent, were
given to T after the deseripticn of the problem setting and before
T enscted his response. Bxemples of a Stendard prompt and a
clessiffcatici prompt follow: ~ ' ‘

Standard prompt - When ‘learners appear disinterested or confused,
stimulate a more active, interested response rather ihan make no

sffort to change the learner's response.

Clagaification prompt - This is a management problem that involves

a child's disregard of instructions from a teacher due to a fatigue
reaction.




The post test presented 20 new filmed 'problem e;equeuces and
required T to respond to each problem and to identify the problem.
The post: test vas sufficiently differenc from the instructionel
sequence that it conntituted a tast of transfer. N

Various measures of learning rate. transfer, and affectivity |
were obtained.

| Sumatg;' of Results

To asgess vhether the experimental treatment groups differed
reliablf on the post teet.measutes from the control group which
did not receive tréining, Dunuett's procedure Qas used {cf, Winer,
1962, pp. 89-92). This comgéwisox; indicated that the training
procedure produced gains in post test performance that eould
not be attributed easily to chance. These findings indicate
that further analysis of the data on the ysrious measures listed
below wasg aoptopriate and meaniazful.

Number og Sessions in Training. The groups that were given
the staudatds t:oo'< about 102 less time to complete instruction
than those gtuups that were not given the standards {pe .05} .

A statistically gignificant btandazd o classification interaction
(e ¢.05) revealed that instruction was faster when standarde j
vere given without é:’!;assif':lcat.ione ‘than when standards were given
with classifiéstions. Cieaﬁy, the worst situation im ierms of

the wﬁser :.;f sessione required t‘or learning, was to give no

ptomptc at ai.‘~ . ‘The "no prompcs groups tsok about 20X longer

then did the fast:eet: gtoup.




| the design, in torms of tha uumber of 1evels, the mtetpmsation

Total Rapetitions in Training, This measurc represents
the maximum nurber of repetitions or trials required by T ¢o
meet criterion o the response or assessment measure. Findiugs k

indicate thst the groups that were given standards required about

iSm acwer Tepeliticns than SLa those groups ade =scsiving standasds \

(p < .001), The presenting of classification prompts did not
materiaily reduce the number of repetitions of the probleﬁ sequences

’.

required in learning.

Adequacy of First Response in Traininp., This measure represents
the adequacy of T's first enacted response to cach of the 20
problem sequences in training,  The results indicate that when
standards were given, Ts scored about 202 higher on thier f:lrs;
response in training than when standards were not given (p < .001).
This finding indicates t£hat the staad;rd prompts 31@ wvere meaningful
and actually guided students to meke appropriate responses when
prezented initizlly with the ﬁ:oblem. |

Adequacy of Pirst Assessment in Training, "l‘his messure represents
the adequaéy of T's £irat assessment of each of the 20 proble:;
szguences in tréining. The results indicate that the presentation
of neither prompt signiﬂcantly affe"ted th:ls measure,

Post Test pg@e. 'i‘h:ls measure tepreaents the adequacy
of T's responses to each of the 20 novel problem sequences. A ‘

statistically a:l.gn.{ficam: si:andatd x clagig‘liica‘ion x 1eve1 ‘.lntet—

action was obtained (g < .01) . Becaua» 0: the cau..!.e:dty of

of this muracuon u difficult. However, 1t vaa ev.lde*nt t:hat

the three h:l.ahest mean gcores were obtained by the groups that




were given standirds, vhile the threa lowest mean scores were
obtained by groups not receiving si;'andatda. In every case, the
o high scoring groups represented the upper three (of the six) levels,
r Post Test Assessment., This measure yepresents the adeguacy
! of T's asgessment of the problems in ‘each of the 20 novel sequences.
Results indicate that neither of the prompts produced statistically
significant main effects or iﬁtétactim effects.
Affectlvity. This measure represented T's rating of the
antire simulatfon experience, as meassured by a Thurstone-type

attitude sczle, No astatistically significant differences were

-
L]
"

found. However, attiiudes gemerally were favorable, |

Diseussion ’

The results dndicate that giving atandard prompts that guided Te'
subsequent. responses, made learping ‘more efficient in terms of number
of sessions regquired for Iearniug, number of trials required to
ﬁaeet; criterion, and adequacy of T's first rcsponse in training on
each problem, as cou;pated :v:‘rit:h not giving the same prompts. Also,
the standard pton}pt’s’ appa:ent.}g hgd some effect on the stpdent’s
v ability to respond to govel lgtoblem@sﬁ :l.;n the transfer tagk. Hq?evg:,
| this th‘ect was not coqsis:tgq: across ::eag:ﬂ;gqt cozbinations, and

was limited to g:pﬁps representing above-madian performance on the
pretest. The presentation of clessification prompts Lhet: ‘belp;e_dﬁ Ts
1deﬂti£y the problana they shonld respond to in the __e:-:lmulatqd prpblems
had no measwable effect on leaming or. transfer.  Thus, the first.
hypotheeia was not sappori:ed, qnd the second hypothesis was only

;x ~tr"

part:hlly au;;:port:ed.
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Two implications arise from this study. First, evidonce indicates
that future classroon simulation téc;hniques need not requirxe students to
respond to sinmulated problems as though they had no principles of behavior
upon vhich to base their actions except that which they bring ia vith then
to tha simulation lahorstory. Th.a.finﬂins! reveal that the presentation
of -standards of behavior had a positive effect on learninrg rate, snd for
some students, transfer, These findings support previous research on
‘the efficascy of using meaningful prompts during instxuction.

Althoush the evidence is far from conclusive, the poasibility
is rstsed that for some students, transfer performance may be weduced
with the presentation of too much information. The evidence failed to
support the superiority of one. type of prompt over the other,

Second, simulation training may provide a powerful vehicle for ‘
teaching principles of instruction or principles of classroom mapagement
and control, because it provides common referents fox atue‘l‘ent;s.\ That is,
students are provided with realistic experiences that sre examples of
situations in which the use of these primciples result in consequences
on ths part of the simulated class that are. desirable. Studeats can
consfder thz principles in light of these experiences, and weigh the
consequences of their actions, shown through selected feedtack eequencss,
against theiz own predictions. These findings confirm those off Vicek (1966)
-and .point: the way to an eventuali aqppt;igg of more efficient methods of
teaching instructional principles thsp is available through current
teaching techniques. It should be realized, however, that although the
post 'test .34 .a.test of, transfer, the effaste of pressnting prompts
‘eventually should be asgersed bydmat ohsexvation in an actual
.clanszoom.situation. . - b Uy et
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Y1 BELATED RESEARCH

The Developrient of Classroom Simulation
. In Oregon, simulation as an inatructional medium in teacher

tion Las Heem under dsveiopment Sincs 1361. Ia that yoar,
Bexrt Kersh, srmed with NDBA Title VII support, built a simulation
facility and initiated the development .of a variety of simulated
classzoom situations. -These situations were simuicted through the
nadiun of sound motion pictures.and printed materials.
The clasgrcon simulation technique under consideration attempts

to c¥sate for the student teacher all of the relevant featurves of &
single classroom situation. Potentialiy; many different classrooms
may be created, but presently the technique is limited to one gzeup of
sixth graders named, '"Mr..Land's Si.th Grade.” Mr. Land ie the hypothe-
tical supervising teacher with whom the student teachers work during
their simulation training. A complete cumulative record file is avail-
able on each child, inciuding standardized test data, achievement reccrds,
health racords, o summary of the teacher's anecdotal records, and @
snapshoc. . In &ddition, there.ave printed descriptions of the hypothetical
school, “Ccllegs Grove Elemestary,” snd the commmnity of 'College Grove."
The student teacher may bve:further oriented to Mr. Laud's Sixth:Srade
through -the use of motion picturs sequences presenting:the class under
the:direction of Mr. Land as-they might appear during.an obsexrvation
gessiom, . . B T U S U AP A

w  Astechnicus of filming the ycungsters.inm Mr.-Land’s Sixth Grade,
80 that they annear o hie reacting directly to the student.teacher: -
vho .48 viewing the 3‘1“‘%‘!\%&..:‘&,:&% snployed in: 60:different.problem -
ssquences on £ilm, all involvivg.the.same group of youngeters. “The




each. Each of thie three programs correspond to one school dsy and
gre roughly parallel in terms of the types of problems included. Tha

10 |
€0 probiem szqucnces ars divided into thrée sets of twenty sequences
selaction of problems wae based on the work of Hughes (1959). One

Ry Gf ﬂ'n‘s :11....1 seqmcea y‘GG% y-vb“"“’ dn n‘lnnnrm mmamnt ‘

for the student teacher, and the remaining are classed as communication
probiens (e.g., inattention, intarjection of new infozmation by a
student) . In each case, the student teacher is expected to react to
the £film as if he were in an acgual elassroom. |

To further enhance the simulated practicum from the instructional
standpoint, feedback sequzncee are available for each of the 60 problen
sequences. The feedback sequences ehow the student teacher how the -
youngsters might react to hié handling of each of the problematic
situations. Pregently, there are at lecast two alternative feedback

sequences available for each of the 60 problem segquences. By using -

‘+

three rsmotely controlled projectors simultaneously, the motion picture
projaction of the children may be changed from the zroblem sequence
to the feedback sequence instantly-
The propesed techzigue is not. intended to be rigid-in its approach.
As is tzue in the “"real world,"” the }eamer does. not learn precisely
how to resat to each classroom situation. Instead, the cbjsctive is
to develop a lesrning set towards.a specific class of teaching
problems = a-way of operating within certain behavioral boundaries...
The original theoretical basis for the tachnique was based-on
the. opevant conditioning model. It was:speymed-that.thebehavior that
student. taschexs exhibit in.practice: teeching is controlled:primarily
by.external stimuld in.the clussrosm.. : Onthis basis, it was presuned .

that the classroom bshavior of teachurs is "shaped" by the different &
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stimulus events that cccur in the classrooz and that these stimuli

act a3 reinforcers. Hence, ezposition of sducational methods or

principles could be expected to help the student teacher talk about

teach}.ng, but only classroom experience could train the beginning

tescher to teach. It was concluded that a technique which wovld
permit @ supervising teacher to control the stimulus events in the

classzoom, viz simulated experiences, could effectively shape the

behavior of the student teacher ix trainj.ng by reinforcing successive
spproxinations of the desirzsd behaviox.

Using this theorzctical uéd*el, a gingle sixth grade classroom,

"My, Land's Sixth Grade,” was simulated, end & continuous program of
research on different instructional variables has been undertaken. This
rzgearch has stimulated further jmprovement in the imstructional
woterials,

From this original theoretical basis, Kersh developed the concept
of “eontrolled feedback," i.e., feedback which is controlled by the
experinenter. Originally, che feedback was to be manipulated as "rein-
forcing stinuii,” However, as developed, the fesdback may or may not

be teinforéing. The student teacher 45 prasented with short sequences -

on f£ile showing the most likely responsc of the similated clamrs to the
teacher's behaviez. - Tﬁé feedback, although “econtrolled," now is zon-
sidered simply as information iam the ongoiug instructienal process.

Thue; Rersh shifted thefbasis for his ~»inégmc:£ona1 sisnlation experisnce
to an "mfemsicn-syet‘e;s épproach,” as. forriulated by Ryans (1563).

Rysug tregts the teacher as en informgtxan;-pracesamg syaten vhich
receives information, evaluates, mhkif"hdﬁci‘s‘,icdégl encodes mésgages for
the students, snd ~t:far.=m£t=;-f.'htnebitg’eit’ 68‘2“{13. éﬁ%&ﬁu “'&ﬁnun:lcation
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Research on Classroom Simulation ,
In the past four years, many instructlonal variables have been
vesearched, using "Mr. Land’n Sixth Grade." For example, two projects
(a) size of image (emall or large) in the orientation-pretest experience,
and training; (b) wode of feedbaek (visual or verbal)»: (c) mode of
response (eucted or verbau:ed) 3 “and (d) motion in image (woving or
still). Pindings have suggested tuat realism in eimulation 13 not an
important variable in enhancing trausfer, in comparsion with factors
such as instructor differences. The findings indicate that less realiscic
(small) ptOJ,ecgioga result in very small, though statistically signi-
ficant, differences in comparison with more realistic, life eizz dis-
playsf Kereh concluded that the studies support the use of emall
projections throughout orientation angi; ins'truction, _thus making the
simulation technique adaptable in much less elaborate and ess expensiva
laboratory facilities. Other findings indicate mo ggat;gggga;}y signi-
fican; d:l.ffe:: ncza in post test performance of studente whe enact )
responges to problems on £film and those who simply desctibe how they
would respond. These findings suggest that c:_!.aesroom sim;ggggn:u gn
instrustional wediym may be adapted in {ndividualized ox group-paced
instruction vhere students use snaller~than-life-size images and respond
by describing rather then enacting what they would do, ih_eae ctqdié;
have been described in greatsr detail e}seyl'injegeﬁ (Vicek, 1865; Kersh,
1965)*- . . : . TN . .

- ViceY (1965. 1966) has also, ctndtegl the effects of the c;anruom
sinulstion experience, using "Mr. land's Sixth Grade,” st Michigan
State ﬁniw:g}ty. \Spgg:l.fg‘.gg;flg % ‘hg?gg‘;gt;nggrgsm in testing the




i3
transfer value of simulation instruction in a real classrrcom setting.
Vicek's experimental group reeéived approximately nine hours of
orientation, testing and training while his control group xeceived

orieni:aeion and testing only. Both of the groups were tested in &

AT
'*'fh XNn

eiﬁtﬁtion laboratory, and were rated by a procedure simiiar to that
used By Eersh. The ezperix;en;al group performed better than did tha
control group in enacting theiz reaponses to post teet problens.
However, no statistically aignxficant ditfe:eaces were found in the
two groups® ability to describe accurately the p:oblem after viewing
the fila sequence. “
The £oilow-up of the studenc teachers occurred dnri.ng the next
- semester after the experimental or coatrol expatience. Uung ag -
‘. cbservation scale cbat detected the extent to which atudent teaciers
applied the teaching principles taught in the simuiated classroom
egpe*“@mcre, Vlicek £ound that both groups applied appmximtely equal
numbers of principles with c£fective vesults, but that the experizental
group used a greater mumber of principles with insffective resuits. A
, Further, evidence recorded on a “confidence scale" and "attitude scele" 3
provided support for Vicek's hypothesis that classzoom simulation in-
creases students' confidence in ability to teach, and indicated that the
simulation exporience was conzidered valusble. |
Alzhouch Aa:h;\ulation training had positiﬁ effecte noted above, ]
avf:é;nce indicsted that training dic mot ingure that students would
be more sZfective in 61:0::&:13 the classroom bousvice of thedr studente.
Stude:\tswho did not heve experience in the simulated clessroca em-
ploye@l fever “teaching principles” but also wero judged to have
greater success in theiy limicad efforts. ' Vleek hitcrpreted
theses findings to mean that tha particular principles learned in
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simslation training are nor effactive in classroom mansgzment and

control. Xersh (1965) points out that, although the "experts" who
establish:d the stardards may have bear wiong, another interpretation
is that Vicek's findings indicate that teachars who try & gres’ear

-.-kn.: Gg éi‘ffamsa: gar;s A‘ ‘anno%-‘ng ?o‘ak'lnn- ‘In thﬂ c‘lnnn?nm mv

fail 45 their sttempts more frequently than teachers who experimeat
less frequently. The important thing is that the study showed that
the experincucal group learned to be Zlextbis in their resgouse.

Iz the studies on classroom eimulacion mentioned above, the
student 1s reted on his ability to: (1) identify the problem, and
(2) resvond to the problem. Becausc these are assentially two
diffscent regponses that are rated independently on the Zasis of
pre-established criteria, it is possible that four types of behavior
may be exhibited by the student teacher (1T):

(1) T identifies the problem and reaponds to the problem
correctly:

(2) T identifies the preblem correctly. but responds to the
preblem incorrectiy;

(3) T identifies the , roblem incorrectly, but responds to the
problen cotrec.ly, and

(4) T identifizs the ptb?.alem aad responds to the problem
incorrectly. .

To evalua't“e' the types of ‘behavior change produced by tha class-
room aimulati.on e:perience, the present investigator anulysed the
scores of 20 Te whe received simuletion tzalning (uotion picture
mode) in 2 recent experimens (Xersh, 1963b). Figure la shows the
unuzber of Ts' responses to pretest and post test problem seguences

that fall into each of the four categories. ™igure 1% shows

ths gein from pretest to pest test for each category. It is

B
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13
interesting to note tiiat correot ideatification of piobliamg

41d not guarantee coxrect responses to those problems. Students
often £ind it easy to recognize problems, buli rather difficult
to alleviate the problems. Just as interesting is the fact that,

edadla anme abendombis wnoB13 vt 3 acwmbl Lo nanonl we PRVeTYN Q. P T,
WilAEE DVES DLUUYEBNLE WWEELEW NV ‘ucub“, v‘u“&m’ WF&G "’ bl‘c’

still responded appropriately. Apparently, there exist soma respomse
patterns that are apprapriate for a mumbar of Qpecific problens,

It 1s clear that after simulstion truluing, the frequency of
appropriate responses !.nczeaséd as vell as the frequency of gorrectly
identified prodblems. It 4s also evident that there was room for

- improvement in T's post test stores. Eightythree of the 400 problem

sequences, or 21 per cent, still were identified incorzeetly, while
67 of the 400 sequences, or 17 per cent still were responded to
inappropriately after training. -

Probler Identified
Correctly Incorrectly

Pretest Post Test Pretest Pog“:a Tegt

Correctly 17¢ 274 111 59

Regponue 1
Made

Incorzectly 43 43 76 24

SRl o

L o

¥igure la. Frequency of Responses for Each of Pour Types of Bﬂ‘mvier
Shown by T on the Pretest and Fost Test.
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Problen Identified

Correctly  Incorrectly

Correctly 106§ =52
Regpones pa— -
¥ade %
Incorrectiy 8 g «52
z

Plpure 1b., Cain From Pretest to Post Test for Each of the Four Types
of Bchavior Shown by T.

As was mentioned in Chapter I, the sizmulatisn technique as usead
in the above mentiored studies requires a student teacher to respond
to each probiem sequence without explicit guidance, The student is
not prompted b} the experimenter with aay principles or standards of
teachking, or specific hinta on how to behave, to guide his overt
vegponding. In effect, a "learning by diacovery” method ie relied upon
in training.

Research on Prompting

Studies that have compsred prompted techmiqucs with unprompted,
"discovery''~type toechniques have generally shown prompting to be of
value 1n ipcreasing learning or transfor, As far back as forty years
ago, it wes shown that prompte which suggested the response term facili-
tated paired-assoclate learning (Pan, 1926). Maier (1930) found that
providing prompts helped subjects to solve his double pendulum problem.
Irwin, et al. (1934) found that learning was enhanced vhen & rule or
principle ves ;ircaéntha. and its qppj.;lcagion by the lesrney was practiced.

- ——— [ o e e i, - - s sty -
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Many studies on prompting appear under ths neading, "“learning by

discovery.” Por the purposes of the pr-zeat review, the more recent
studies on learning by discovery will be exam:l.ned.z

Craig (19563, using collage students, required two experimeatal
groups to solve a series of verbal problem tasks. The “divececed” group
was given a short general statement of the rules imvovled, %hile the
"sndependeat” group was mot given this informstion. XKaowledge of results
vas provided by means of & punchboard. Oralg ¢howed thet the growp which
vas given the zules 1@%9& snd retainod wore than the group whish was
requdived 2o devive the rules. The results failed o show 3 difference
on the test of tramsfer to uew rulss. fLrafp concludns that lezge gusunte
of external direction help to provide the leszmer with an adequate Back-
greund of Rnowledge to direct his future discovery.

Riteell (1957) placed sixth grade studemts inie three treatment
gzoups. 7The “minimum" group vecelved only tue test items and the isstruse
tions that there was an undsrlying principle f¢r each item. The "inter-
pediate” group was given the same 1ist of test items, os well as a verbal
statement of the priaciple imvoived. The "msximm" group received the
game stimull as the other grouns, but in addition, was given the correct
answers tc the test items before the learners responded. All three groups
received kncviedee of results through the uee of punchboards. On the
leazping test, both the "inmtermediate" ond "maximum" groups scored
dependabiy higher than the "minimun” group. On tests of retention,

transfer to new sxkauples, and transfer to new principles, the “"intermadiate"

. comprehensive review of lesrning by discovery has been reported
by Ausbel (1963, pp. 139-175}. Some recent studiae have been analyzed
by Zersh and Wittrock (1%62).
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group vas rellably higher than both the other groups. Xittell concluded
that presenting rules to lezarners enhsnces retention and transfer to
learned principles and provides the background which promotes discovery
of new principies.

Forgus and Schwartz (1957) t:aué;ht college studenf:s a8 new slphabet
by three methods. Tha “observer" group received the new ‘alphaba: and
ite English equivalent, with instructions explaining the rule which was
the basis of the alphabet comstruction. The "participsnt” group vas
given the same list, but were told only that there w ; an underlying
wule which they woze to derive #n writing. The "memorizaticn group was
given the same symbols as the sbove groups, but in a rearranged order
8o subjects could not easily derive the rule. It was shown that the
groups which either were given the rule or were required to derivs the
rule wers supevior oa tests of vetention, transfer to new examples, szl
transfer ©o0 sy rules ¢o the group which only had t¢ memenize the aiphsbet.
Dapeundsble 4ifferences were not found between the group that was glvan
the rule and the group that was required to derive the rule.

Heslorud and Meyers (1953) presented to college students 20 codinug
problens designad to givs the students two typee of lesrning exveriences.
One 521f of the problems imcluded rules which informed the subjecte how
o wcede Sryptcgrame. The other half of the problems required the
gubjects to derive the rules for themselves. The given and derivad
probiems were slternatsd. " On tests of learning, the subjects scored
ligher on the problems which included the rule thas the problems which
requized the subjects to derive the rule. On a élé'}.a}fﬁé test of tranafer

£o newd mn@l’cs, 20 relisbie difference in pe‘tidt&éﬁ:é& on the two types

of isébﬁlms wes fousd. However, the scorss wers depindably incressed




Jdecreased for the problems which had the rule given. The authors took
this £inding as evidence that independently derived principles are more

19
for the probiems which had no rule given, while the scores were dependably
trensferabie than those given. Wittrock (1963) points out that 1f

przetise ot Ydiccovarina! waro genaralized to related items. tha ewperi-

EF = e wen —-—— v -

mental design may have contaminated the resvlis since all the aubjects

weres given equal practice on each of the two experimental treaatments.
wittrock (1963) taught college 'acudents to decipher trenspositional

eryptogrems by one of Sour treatments. 7The “rule znd snswer given”

grous was preeepted with zules 28 weil e snswers to ceyptograms, aud

wre requireé 20 copy the aammrsa. ':he "rule given, answer uot given"

group recaived velas, tunt were required to solve the cryptograms without

sezafit of having the ansrors. The "rule not given, answer given;‘

group wae rasuized to derive rules from answered cxemplies, walle the

"euls mot gziven, amgway not given’ group was vequired o derive tks )
reic without besefit of the answeze. The trestrent which presentad "”2

rules i svewers produced ke grestost learning, mut the Lrestment

which pzesented rules and zsqusved the suhjectz to esply the rule eé
wenswered examplas produced 2he greatest rTeksniion and Stavafer to new 55 5
examplee. These rescize were in close agrsement with Tralg {(1956) and s
Zittell (1957) and were later supportad by Wittvock end Twaliker {1964s:
1964b) .

In a recent stuly veported by Twelker (18843), sesendazy ssbosl
students were taucht one rule, which when correcily spplied to sppropriats B
exanples. made 1t possible for the gubjects Zo desiphse sue type of
transpositional cryptogram. Two variabies were fzwolveds (a) sule, given

ol.; not given, and (b) snswer, given or not giveii. It wag ehown Ghat

givizg tuies entianced transfer to new examples, biac ghat not giving enesars

e e s i e = et o o i = ant




“grandards” or rules of procedure, whith apply to the probiem. A list

of eack type of problam represensed in simulation training appsars iv

the appendix.
The instrucidionsl standazds are g0 stated as to make the behavioral

alternative clesr. .In other words, what is ccasidered desirzhia Denavieor

18 contracted with what would be considered undesirable. For example,
one standard covers clsssroom problems involving rules of procsdure
when T is udt fuformed of the rules, The standerd states that in pro-
blonms involving rules of procedure, T should defer to a person in
a&a&:ho:ityg rather ther-astablich his own rules. This ig coasidered
important since it is presumed that T 1s a student toscher on his first
dsy's assignment. Each problem classification cepresents a uniqus
c@mbmatipa of standazds. For example, all problems that invelve
di.sorderlv t!:;ehavi.ov.:' gre repressnted by the eeventh znd eighth standards,
A sumary list of standatds appear in ghe appemdix

| ‘&m:l.le revising the origi.nal atamards and :I.nstma:tiom& procedures
for purposea of the present geaearch, it became evident that most pro-
blen aeqﬁences iﬁvo.‘Wedc more than ene standatd’. In cases where four ov

five acamiar ht; be cousidered relevant; only the two most importent

~¥

etanderds were chosen to rate ""c taaponsea. In a few caszs, orly one

./

stardard was seleceed. In cases where two seandarda wore involved, the

rating of three (3) was aasigned wh..n 'Es hehawfm was considersd effec-
Fhe L
tive by xbow standands' fa rating of two (2) was gsaigned whon ohs of
0y

the mp standards vae met: 'bu: not th& other* md 8 :ating of one (1)

was asaigned uhen Ta behavior wag foneideted :lneffect:ive ty both
oim{;)[ardé. A r.uo (0) was asaignéd :vhen '1‘ iau.ed tn respoud at un to
t.hej ;t;bim. Variations in this uting procedure wre mployed mn
pggbie;; 'Envolved onlgr ona a::mdna.
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“hypotheges,”" “predictions,” "expectancies,"” “sets," or “strategies")
naey be conceived of as madiaﬁors that act as determinants of overt rasponses.
Ag these mﬂiators axe developed a leatnar is oqu:l.pped wi.tb a meclmssn
by which ha can t.eat the relevance or irrelevance ct various stimuius
cves. This conception of a mediational p?oeesa is signiﬂcant !mw,aa
it auggesta that :lnfomation t:hat makeo en overt responn hi.ghiy gomezaue
my not be a-pec:lally suited to developing a number of aystemcia ,othem
or sea:gh modea.s that nay be used in an unprompted (t:anafer) situvation |
by the learner to find an appropriate anwer.

| in aimiation craining, students are mqaireé to aizend selectively
to ctsas in the oimla:ad envirorment 2o that they o bake an spypropriete,
overt respoma t‘ﬁae will gelve 2&1& g*gbl@m. & sromt, such 28, “Look
\fer aha g:lr}. in me wﬁ dzees éhs 19 ﬁaeegsy. éz.igbt ﬁaat:ifg ghe ?mbléeé
cozmct:i? for the 1emg. bat 31% him iiétlg cpporszmity fov dweicoping
2ez2veh wodels £o ald him in percei.ving ﬂiaﬁe,z ms@s, aed éewizliag vpon

.

t. [N

&he:l: solevance or irreievanes In other problems. Oe the othex hand, &
gatmpt B..,'f.h ae, ”‘F.'h;ts iz & ptoblem that iawﬁﬁaes iratiention,” might esuse

tha lsmr to test aitemtivelv various hmat&eseso e may oystematieaily

- e

#

ook for gmup inatteneioa, as ahom by geaeral restle an..sa oY dzcusiness.

If the grous: &s weeimd a,a atteneivag, be my t!aen t»,sét eha kﬁﬁt@&as

'«,.-"a

that au i@ﬁmm inateanes.vs, and l@@k for éwiam u@waiot 8% &

jat- .

partieuiaf &divmm smca the prompt éc@s ﬁwt ..ell ﬂm lumg m«:
apaeific ts'@e of Mﬁ:zm%:ion is invelqavﬁ, oz how my are i.sw;%mw&. the

T, e, ( i TS

Ie.met eagggee m eha &@velepment sg sw@?’al emgtagias of. ch&awing 2

w [T .}

& clszas, au es uhich my be useé at a iater :mc in m ’{;éprmcaﬁ nﬁtmt:ica.
: Ie ‘can be saen thst this typ& of gzaéz;;c;, \mig%m be mimi.z;ﬁ b§ iha pra-
nm:atiga oz é s;uaiﬁc ﬁxrmpt, T
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From the reasoning aboéee the fol!.oﬁiag hypothesis emergee:
Hypothesis 1: Learners who are given general informgtionm.
that helps identify what type of protlem is to be responded
to (classification prompts),will take fewer triale to learn
how to recognive prodbieme, and will assess problems more
adequately on a transfer test than learnars who are not given
this information.

In the sane ‘nanner, it nmay be reasoned that prompts that specify
precisel. the correct sclution to problems may be of value as eliciting
stimuli for the immediate occasion, but that they may not be suited to the
learner's developzent, on his own, of various etrategies in handling the
problem. Thus, a prompt such as, "Stimulate an active rasponse may be
of greater velue in an unprompted, transfer situation than, "Have the
pupil work at the chalkboard." The former prompt will give the laarmer
opportunities for develsping a nuxbsr of alternative responees that might
include; among othees, chalkboard work. Further, the general prespt
might sct as a mediator that applies zc a wide variety of different
atimmlus sitvations, rather than as a specific cholce response that may
&pply ¢ only 2 small variesy of problems.

The sezomd hypothaels invoives the effect of the presentetion of
iaforvmation of 8 genaral mavure sbout the appropriate senponsess

Bypsothesis I¥: Lessners wio are giver isformation that

balps the identiffcation of spyropriste zasponses (etandaxd
. proppisd, will teke fewsr trigls. to learn how to respend

eppropriately, and will vespend wors adesustely en & test

(©f Zxapsfer then lecyaers ¥do srve net giwen this. informetion.

In brief, the expeximentstion stremptad o £ind if sheve wes 2oy
vaiue in proopiing studenss vith ipfommation gulew .. ze how £o respond,
25d to what Lo xespend €p, durieg a simulagion ¢reevisneg, as. compaved
with letting stujonis “discovey’ foy themgelves the pelevsnt stondards
irvoived and Che sltwationgl cups to which they should reepond. o .

typothesis weo ;oade concerning the iagevsntive sffegs of the #vp Cypss..

_of prompgs.  Thot s, the effaets of each propps wes seewssy te. be

addivive.
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11T PROCEDURES AN MATERTALS

The procednres described below were used for both the pilot study
end the expsriment proper. The proceduras are similar to those used
in reeenéiy conducted :éuaaréh. wherein student teachers are instructed
individually ia 2 specially ﬁéaigned laboratory £scility. m feciiity
is diagranzd in Figuze 2.

Orientation

Student teachers were oriented to classzoom simulation in four
phases., First, Ts wars told of tha technique by the principal Moti-
gator duziag @ weguise slass session. Thic eziensation, which lasted
apprexizately 13 winutes, sovered the ldstery and develsprant of the
m.@ﬁﬁzieg&@, the fnptreiong. ths incation of the lehbsmatory, &f other
pezedinens fnfovmation. Studente wove told that everyous weuld zecalive
& Bsaniagfel P painidy e&y&f@.@a@m edzhensh the teaivning vay ¢46fsr frem
student te student bowoues an sxperiment wes bolng copdusied.

Ispedlstely after thde tsik, 7o wave svienked S¢ %%i;a simim@é
closoroom, “Mr. lead’s Siuck Seade,” with 2 @‘*&M&A%?% presentation. This

sezond shase 2f sriepkstidn ltsted sppromiwstely 20 miautes, and pove

- I3 c@;mw&ﬁ;&y te sae the simulated slase iu 29%ion, to lcarm the

namee and .zf:’aeea of the ehi’iﬁmag smd to lears pertinaat f3cte sboul ﬁach
shiid. %Tha saript used itﬁ the ﬁmammz&m aupears i the oppendiR. T
phase of splencetion wes Serminated by & 4vill, &t vhich time vavions s

were atied- g, Tevids Sufoiushliod pravivasly pretnted. —

A n follonegy TS ehs -EboTSmantones geiieits, ste’ﬁm&a surs glven

smmsiative gacerd %z.@m, wiich sontaingd 2 plet m& ez m clgag,idg
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The £inal phase of orientation consistzd of an experience in the

laboratory facility during the Tirst day of training, at vhich time T

‘ observed Mr. Land interacting with the children (om £ilm) and during
which time T was asked to "fntrvoduce" himeclf to the childran. T wes
asked t2 gams the shildven. and to raeviewr psreinent faecte about esch

\1'.‘_;; ch{tld ‘hefore training bogan.
f‘f? Pretest
~ ' Prior to the first day of instruction, Ts vSia giver & group test

using one set of twency probiaem epicodes that make up a simulated day.
Ts used specialiy ﬁz’é‘p&*amd response sheets ¢o record their answers.

how the recponss would be given, vhere tha response would he given

from i the clagsroon, snd when the zesponse would be given, The timing
of thair respouse i;a ezch problem was indicated by 2 record of elapsed
tine Yecopded by eseh T A tining &evice was employed which projected
numbers on & cornsr of the screen at ¢two second intexvals while each
problen seguente was being projected. Tho test was a timed test, and
Ts vere 2allowed ofe and one quarter minules to pecord their responses.
Approzimately one heour was Fequivsd to complete tne pretest.

dtesta, Rating criteria vere developed initially by &

& jJury of master teicters, in coiiizdtion with the 21¥st research and

developent ‘effort deseribed cluswheve (Kershy 3963). The orfgiual
}:g{’ set of piting eriteriy and wcccmpatying’ tnetructional procedures have

sidiod Heen rovised by DRV Dert Firsh andthe princlpal favestigator.
The revleet ‘cxdteeta, Togottite vith detalled fustrust /ad procedures,
add gieTided TnChie Gbbdidixn. : WACH of these THcrlpts" Tklude; snong ’
Jtiler ‘tigdge, tils Cldssiticacdon of each pPivhleni 4ud thid ingeructional

s_“,:,.' .or P oo Ty [, = - A oed n &
R 38 RPN A A L L) 'Jfl,,:‘ DO . b Gon S
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"gsrandards” or rules of procedure, which apply to the probiem. A list

of each type of problsm represenied in asimulation trasining appears iv
tlke appendix.
The instructional standazds are 20 stated as to make the behavioral

alternative clesr. In other words, what is coaeidered desiradbia Dehavier

18 contrasted with what would be considered undesirable. For example,
one standard covers clessroom problems involving rules of procsdure
when T is not iuformed of the rules, The standerd states that in pro-
bloms involving rules of procedure, T should defer to s perach in
sa;hgrityg rather then astablish his ocwn zules. | This 18 coasidered
important since it is presumed that T 1s a student toscher on his first
dsy's assignment. Each problem classification vepresents a unique
ccmbinatipn of standerds. For example, all problems that Znvolve
disorderlv i:ehavior gre represented by the seventh sad eighth standards.
A smmary 1list of standards appear in she appemw

| %éhile tev:lsing the or!.ginal atamards and Msem'z tional procedures

for purposes of the preaent research, it became evident that most pro-

blenm aequances involved more than cne gtandard. In cases where four or

five ssandaru 1eht; be considered relevan:g only the twc most importaut

standards were choaen to rate T's taaponaea. * In a few casas, only one

-

ataudatd was selected. In caaes where two seandardra were involved, the

rating of ‘three @3) was aasigned wh..n Ts beh:wior was considered effec-
AN
tive by both - scanda:do, a rat:lng of two (2) was asssigned whon ons of
o b
the mﬁ etandards waa met but uot, tha othe:, and a :ating of one (1)

wvas asaigngd when 'l.'a behavior wag fons'.l.derad ineffectiva Ly bot.h
.ia:{ﬁfag;i; . | A ‘zaro (0) wae aso:lgnéd when \'r faﬂ.ad to tenpond at all to
th: ;;ob;em. Variationa 1n this rating procedure wre mployad uh.n
pt:bieg mzlvu Jﬁi; o;e is:andntd. |

&‘t
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The scripts also contained information relevant to Tz assessment
of each problem. Ts assessment was rated by noting his description of
the stimulus situation and tailying the wumber of items of information
which corresponded to each of those listed for each problem episods.,
The selection of relevant items of information was made using tus
gtandards for each problem as critsria. In addition to these iteas,
gome problems involved infpmacion which was included in the cumulative
£1les or which was transmitted previously in the particular {simulated)
day. This information was considered important, without which & par-
ticular pupil's behavier may have been misinterpreted. A composite

reving for each T was made by sumning the numerical ratings sssigned
T.

Instruetion

At the termination of the orisntation sequence, T was told that
the next phese of simulation tralning invoived the showing of twenty
problems. The verbal inatructions appear balow.

"Now, we are going through twenty problems, ons at a time.
First, I willi deacribe the setting for each problem. I will
indicate what the children are doing, aud tell you where you
are in the rosm. If I say that you sre standing nsay the rvight
gide of the voom, stand near the right side of the screen. 1
will then start the motisn picture sequence which shows the
problem as it develops. You sre to 1ook at the dcresn untii you
thisk of something that ehould be dome absut the situation.
Enset vour vesponee at your first dupulse. I will stop the
picture on a frame~-you just go right ghiead sad sct cut yous
rasponge., Xf you fesli that you should get closer to the
situation, take a2 step or two im the Jirdction you wouid move.

. Do you have any questions?” :

-~ Each problem sequance waz repeated uaeil Te pezrforaance reachad
eritezion for the nost effective 'eeﬁponse ead wost adequate problm
assasszent. Numerical ratings were assigned for eszh T according to
the reting procedure outiined above. The inetructional procedure ia

ghown by flowchere in Pigyre 3.

A ruiToxt Provided by ERIC

ERIC

AN <

T AT A AT

; oy 4
Nt Lo S <



A N )
B VST

\wﬁ,“s P
MR

, . , . IweeERag (wuegsadeg ) 051040003 o

- N N .

. G e : L A

sanpsaeud” ' :
jousujasdins ooumbas
it Dt 4 o]Ivjeeide
3 & § 3

&

o n

~ TR

oA I 2
oL
&

s



. . & PRI Y X e v # LI LA g

P

Prompts waxe prassated immedintely before the problem episode
’a‘ wvas shown on the acrezn. Ts that were given standerd promptis
received the relaveat otanderd(s) for a giver problem episcde. Ts
-h thet were given clzssification prompts were presented with a marrstive
statement of the classificstion. Examples of & stondard prompt and 8
elageification prompt follow:

Stsndard orompt ~ When leasmers appear disintersstad or confused,

stimulate a mors active, incerested responss vather than mske oo
effort to change the isarver’s response.

Classification nrempt - This is 2 management gpeblem that in-
velves a child’@ disvegard for iastructions from a teacher dus
to a fatigue resction.

The £ollowing verbal 4mstructicns wera given, accordingly so the

experimentel ¢rostment.

“To help you in this simslation experienss, I will zivs vou
cerzaiu information which will be of value fu iﬁ@nﬁ:iﬁyﬁ&g

the pecblem you will ses, and responding ¢o i2. This fafor-
mation 15 not meant to tell you exnetly what to do o shat

te look for, dut it is simply furnished ss guideliinss fov
your behsvior. Listen carefully wher I give this fmfornetion
to you. You will find it of value. Are you zeady o begiel”

Treatmont 2: Standard not piven: classiffcstios givsus

“To halp you in this simulatior experience, I will give wu
certain uformation which will be of valus do Idestifying
problems that vou will see. Thiz informatien 3o wot mesnt
te tell you mctly wnat to look for, but i& s elmply
furnished as guidelimes for your behsvicr. Listen sasafolly
when I give the information to vou. %Hou wﬁ‘i find it of
value. Ars you ready?"

 Standard cSven: elassification =mo® pfewn

o halp you in ¢this simoistien exgs@xim@, i wili giwe Tou
certain information which will be of yaiue In %@p@ﬂﬁaﬁg A
the problem yon will sgi. This infermition is not swael to
o tall you exactly what %o do, but £% de ailmply furnizhes as
guidulices for vour behavior. iListen csrefully when I give
goe the inforuation. You will find it of vaiua. Are you
e raadyt"
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Troatusns &3 Stevdasd zpt givemy classificxeisn not aiven.

Ys specfal instpmetisas vere given to T, B simpiy askad, "Are you
ready ¥o heginl™

Aftsy the 3ppropzigte prompte were given, the problex eplgsdz
wSR eoUR o8 the sszesn. WYhen T begen to eaxsce his reaponse, B stoppsd
the prelectsr oa s single frame. P them comparad Ts respouse with
ghs standavde, aud presented the appropriate feedback (either £ilmed
o¢ Yerball. T was then #sked to descride the probiem situstion to E.
"Reutral"” guestiions were aekﬁéé‘; zuch as, "#hes happened in thig
gireasiont™ or “Thet sthings contwilnted to the probimmi”, in contrast
to “leadlng” questione sush . “Did ysu zee dnything hsppen efore
#r, Lend sumouwsesd the £ight?” T woo pesmittad to ok, Mo wou vsmembes
anwihing cise that aight beve something €6 do with the problem?”

Te sgusswmment was comparsd wisk the critszia az outlined wnder Stisiue
Sivvagions (see instructionsl prseedures in anpendix.

T£ T did ust ezke an sccepteblz, enaciad response £o g prudlewm,
alaamt;ive responses zore ancoursged. Informatisn vhich might have
suggested altermative responges direcily was not gives until it was
ciega; ‘thaf: '!: ie? no cther sltexrnative to suggest s OF tegan fagzeatt@g
vesponses. T vas emcouraged with such statemsnts as: “Can you thish
ef anothier way to handle thls situatical” er "How thst yos have sesn
the ;p:nb}@m ané thought about it s cag you think of & better wey o

A . %)

isndle 2?" If T wede & .ocvect zespemne, and csseqsed the probles

¥y

gituation qog:;:ecz%y% hfg vas raiaforesd in an ivdivect msomner. ZExplesnsg-
Drnoat YL hbe TRTAe s awr TRad P L

2 osay T ges 4 oo
SR N Y oy S

tions wers avoided usless T asked fumtiior queccienz about t¢he
R A e A I R I R e R e S
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spiscie.
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The scripts for each problem sequence weye prepsred so that B

could rafer to them quickly and accuramly during {nseruction or
testing. In order to reduse che yoasibﬁ.ity cf givtug prompts othay
than those appropriste for & given exp%emm trestment, et of
mipéi wore used that showed oniy the xglmaét ﬂgzoapzs to bs pze~
sented for each trestaent.

The scripts contain a description of the eituation, typed
exactly as it was to be commmunicazed to T, Next, & dascription of
the problem scecs was typed a8 & veminder for B, The nroblem scens
was not comauniceted £o T before Leisg projected, As part of the
problem dascription, & “hoid cue" was fndiceted whdch specified
vherze the film vas to be stopped 4o gha event that T did not respond
while the problem epizods wes being projestsd. Exsuples of the

detailed 4mstructionel proseduzes foz each predlem pisode gre iacluded

4n the appandiz. A1% {mgtrusvional prosedures are written for use with

o spenisily desigues consvol #ystem.

Post Test

0z wesk aftsy the tezminatics of instrustiecz, an individunl post

test wes given in the siculation £acility. The post test pressnied

twanty nevw filmed peoblem segnenses and reguired T to zespead to each

probiam exd to identify the problam. The post sast waas sufficiently

Jdiffavens fres the isstenciions) ezquence that 3t constituted a sest

of trascfer. The post test took approzimately one Zsur to edminister.

Raldebidity boraen the four inmstyucters for ths veting of s
vesponses, aad s assessment of the gnoblens, wes shuim to be &7
and .95 respectively, coroates according tu 8 piseedure outiined by
Ytuer (3252, pp. 124-132:)
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IV PILOT STUDY

The preliminary werk consisted of 2 pilot study which tested the
feasibility of using forty problems during instruction, as weil as testing
the suitability of the prompts.

Method |

Experimental Desipn. A Z x 2 factorial design was used to study

two varisbles: (a) Standard: given or not given, (b) Classiricstion:

given or not given. Ths four experimental groups based on thess twe

= variables wege:
i
1, Stendard givon' classification given (8 )

2. Standards not given; classification given (

3. Standard given; classification not given (SgC ns)

4., Staadard not given; classification not given (S }

A control group was given the pre- and post tast without eisuistion

. training to essess extraneous gources of influsmee thss may heve caussd

changes d_pr:l.ng sigulation training, i.e. ongoing ccurse of insteuctics.
Subjects. The subjects were undergraduate siudests saxelled iu

&he School of Zducation at the Univereity of Oregen. Theze were emé:w
eight subjects who originally ‘p,a:_t‘:},ci,pag;ezgl‘ ir the expexiwcet. Of thaze,

twalve falled to finigh the instructional phase of tralning, or fahg

the post test. Data from the remaining sixteeen studemts wers zmalyred.
Pm:lei;aauon in the mpeximt mc randatory. for all studsmta. . Subjests
waze Miviczamn 158 signed ot *@@dm to sach of t:hl .experimental, sondition: .

w—

.
VESR Far ot o R YheXa ' w A0 e £ 22

m;sgggg . i_,;!:g;‘ !l@%:cve?,,f.g&w ;e*aobaw epxaﬁ% weRe uged in, txzamgg& s eethor
then twenty o% has been the enge da praviecs. spssseeh; The firse. tventy

o thiss prcblen eplsodes were govel Co %, #hile the lait Gmanty wire

ths oama prebleme a8 thage uszd for the pratest.



Results
Mueh 2iff2cslty was cmserisuced boccause ef the Zong treiniag
program. Tha Zustractional phese ¢f tvainiag ook eo leng Chat

post tests wera given during or after the fimal swsminaziza pesiod

of the term. It was impogatble to sdminister the gost test €O 29y &€
the control group T3, end to many of the exparimental gwowp Te. A%
@ gosult, date from only sizteen eubjects weve chtafzad. Because of
these admindstrative problemp, it was decided te run the cxpsziment
peoper using cnly twenty problam sequences.

To ggss2a the =ajn and interactionsl sffecte of the two independsat
vardadbles, 2 2 = 2 fucterlal experiment was uszed (ef., Winaw, 31362,
pp. 241-247), Trantment group &esns £or ssch dependent varishie avs
ghown dn Teble Lo | |

Thic measuve Teprozsels

tha sieguacy of T'z first esacted response to esch of the 20 prcbiem
sesusness in trainizg. As shown by Tahle 2, the groupe chat were
atven Infemmiion pslavant So meking an overl pespouce performed

sore adsquetely on the £icet trial for asch problen episode than greupe
that 41é wot zeaive this {nformation (¥ = 9.3, B <.05). Purdhes,
groups thas were givas inSormetion relevsnt to &he classification of
the probles episades alse acowed hi.ghet thon did the groups Chat wers

wot given this infermscien (W ® 525 p < 08y,
On anothey mm.g% of leasraing

rate, the toted suxber @f sapawzm ef eash Fx&%leﬁ episode waguired
duricg teasaing, the standird 3%3&&@51& s280 prodiced etactatically
@aw&&mﬁ dﬁfﬁazeneeé { ;1'; - 35.5&, g« 603.}? M sm by Tabie 2
the gooups mt wore gimzz atendard prompts ‘vock leas ‘ropetitions %O

learn thes 414 groups who were not givenm thees proupts.
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Poat Test. Examination of Table 3 shows that no atatistically
significant differences were obtained (p<.05) on the post test
vesponss aad agsegement acore. The evidence above, tsker as a
whola, oniy partia.ly supported Hypotheses 1 and 2. The prompts did.
g@ca the amount of repetitions required for learning, as well as
ircreace the adequacy of T's first response to each problem episocde.
Emmax, the results failed to. 1nd1c;t:e any. ‘statistically significant
differences on the trampfer test. With the extremely cuail m, the
fact thet stesisticaliy sigeificant differences vere obtained at all

‘wes surprising end most gratifyiag, |

. In suemsry, the evidence was taken to indicate that the prompts

e
e

wers. meaningful to the students, since the information did produce
changes i learpimg. & most important finding of the pilot study was
that the training period was too long and resulted dn a&;ninistrati{re

difficyitien which could not be overcome under tlip ‘pf‘esexg't conditions

of the experimentc.

VO e E s
Tewre g et

L agted & P £ %
1A g ﬁ\;? ¥ Ay Tred ‘5 P




7 THE EXPERIMENT

The materisls tested in the pilot ctudy were used to investipate
the effects of the two independent variables, standaxd prompts and
classification prompts. The main and interactional effecte of these two
prowpts on leerning and transfer wete' measured,

Method

Experimental Design. A tuo-factor design with matched groups (AxBxL
design, Lindquist, 1953) was used to study the two types of prompte. jrhe
group pretest was used as the control variable. Subjects were blocked into
six levels, end randomly assigned to the various A-B combinations within
each ievel. The four treatment groups were:

(1) Standard given: classification given .(sgc )

(2) Standard not given; classification given (sn8c8>

(3) Standard given; classification not given (s c )

(4) Standard not given;classification not given (8,,C ng)

A control group vas given the pre- and post test with simulation
training to assess extraneous sources of influence that may have caused
changes during simulation traiming, i.e., ongoing course of inatruction.

Subiects. Fighty-nine junior-level college students were given simu-
lation trainivg with existiug materials developed Sy Kersh (1963b). Suf:jceta
were drawn from two schools: the University of Oregon, and the Oregon
College of Education. Subjects’ scores on the pretest vanged from 18 to 49,
& summary of the pretest datﬁ appesra in T.abie &

Materials end Brocedures. The procedure followed was gimilar %o that

used in the pilot study, aad was dascrib&d :ln Chapter 111, ’menty pmblm

were uged in’ training.
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Resulte 40

Each treatment group eonteined 18 subjecte, whils the control group
contained 17 subjects. In one of the experimsntal treatments, & subjact
deopped school part wiy through the experiment., Data missing on ¢his
gubiect wers rsplaced with treatment group means.

Tc aasess whether the experimental treatment groups ¢iffexad signie-
ficantly on the perfornance measures from the control group wvieh did aos
receive training, Dunnett®s procedure was weed fof., Wener, 1262, g, 8%-
92j. Ia this manner, the effectiveness of simslation training was compered
with shemes performance.

Duigess 'e procedure is appcupriste vegsrdless 6f the over-ail B ratio
between groups. The harmomic meai: was used in glace of § tc make allowance
for the umequal sample sive of the control group, in eomparison wich the
experimental group. The .05 ievel test {twe~tailcd} uns msde oa all esw=
parisons. Table 5 summerizes the £indinge for the ¢4 post Sest measures.

Uz the post test response score, the thrae grospz thot were given
prompte scoved elgnifieantly higher than the control group fp< .03). The
sroup thet was pot glvia proumpls ;faiieé to score significantliy Leiter on
this measure. ["wever, this ssme gioup that did not receive prompts was
the orly group that scored significantly better than the control on the
pogi test assessment score.

This snalyéls suggests that simulation trainiag did produce scores
sbove that showm vby chance perforﬁance. it 18 aiso clear that the proupts
had ‘8 differential effect on post test performance, deperding on what
prospte were given, and what qritqq:ion was being ueed.:,l \

Number of Sessfons id Training. Exesination of Tables 6 wid 7 ohows
., that Athe standard wariable produced o significant offsct on tha ausher of

training aqssionc\ required & = 6.26, p < oigzﬁ}. The groups that wexe gives



D

72aNpIdcad 8,20ULNG £q PIUTHROIe) S SPOYINI-0a °CH” x © ‘usem dno~f pmavowrIadin
ZPTRTFEd g3 WoIF LLIURDTITUNES PRIDFZER Gram duod joagncs Y VY3 SOITGTPUE YETINISE By

3

duog fodaves wns puv voel JRDIR feICnEEsadyns YIBD USOATRY IUAIDIITP SYI 63 LIATe T

i 2908
A3 »
.

M 65°92
Ty 90°T¢
24°67

TI°88

&e*8Z

HESH [
GRS oo ey BEU0ABOY

]

vy

S9ZHDS INSUWLHAsLY pur ostadssy I8y | I8¢ 3PS 0T uvsy dnozy TOIUED

Y GYIPL sutwyy Juuzg Jmemrseay a»mua@ﬁuo,g % yo uospavdwoy ouz Jo Axvewms
S syawy, S o

ROV NN 4 ¢ ‘ P o 3 WA o & A PR g R . v et W VUGN )
LGy i Rk e : J ; g . e

% 2

RS

AT




. N H R N
- . . = » P B 3 Elalit)

Trestrent Sroup Means for !:he;: Nu;nbe; pf_ Gessicns in Trainiog

i“

. &5

1‘“‘

' -

. - e e e . - P A
Clégsiticafon ,

P Y Y T (LA . ¥ S B - oas I -~ Kb _ A . i

12110 PAVEDR Not_GIven Combinad - ,
Given © - "'3,00 2920 - -oxee o |

Not Given - - " 3,00 - T -3.39 .. 319 - ' T

Conlined C T 3400 * 3.0%

.
.,
f
SR
PR . N
s . . h f 1 e .
. g -

. . -

Table 7

- -

Sumary of the malyais of t’ari&nce for ~
t‘a,e E%vzmhez of 8%98109.8 iz Teeining g

- .

o o8 H§ E 5
Standard (8) S i 2.00 668

b

cu@@ﬁi@%&iﬂﬁ (C) "~ - ) & 06 ' 917 ' =
Lavel ¢L) ' :
§X¢C ‘ T

[ %]
N
&SN
ped
R
Yy

ad

Fob
L
&
8
H
“
%
’i’?f"»..

XL o

U 5.
o«
2
<
L J
22
Faed

CXL B
BZCXL SRS R 037 3,35 &

» i~

N
. . N - . - o S B .y = 3.
R CAN . ‘ oy, . pd wn S e, N . : [ N 2
A R , . -

v e D T T T T AbS u e oy s st RV s 5 £ El 2
o - PR i s Yy Py Ty et ST B T wE Rm KA 4,” # bt -~ L e PN 17
, i

‘\.

f)
otk et ;.j" - > ’ ry A o . "ét
LN d ‘% v %

. . £ A
*‘«Wx“ AP K T 5 " ?" 'y uta’
TPt Vi S AN 5 Y ; by -m%u?'%

P e




the standsrd took abuut 107 lese iime to complate instruction that those
groups that were pot given the standard. A statistieally sipificant
stendard x classification interseticn (F = 6.26, p « 05) revealed ihax

{nstruction was faster when stendards were givsn without clsesifisations

=

than whan ctandards wors given with cluseiflcacions (aea Figure &).
Clearly, the wozet situation in terms of the aumber of sessicns Teguired
for learning, was to present no prompts at all. Tha sﬁggng goocup £osk
about 20% longer than did the fastess gzoup.

This evidence onlw partially supporte the twc Lypothecses. Stapdard
prompts raduced the time roguired for learning. However, the gtandard X
classification intersction seems to indicate that teo much information may
te detrimental, in terms of learning speed.

Response Repetitions in Traieing: This measure represents the number
of repetitions or trizis required by T to meet the response criterion on
each of the 20 trainirg problems. Examination of Tubles 8 and 9 shows that
giving standzrds reduced Che mumber of repetitions required in eomparisen
with not giving stemderds (2 = 32.27, 2 < .001). %The groupa that were
given standerds required shout 16% less zepetiticns to meat response
criterion thap ¢1d the groups that were not given stesdarde., Hypotheois 2
gtatad thét leeracrs who ave given standard prompis will tske fewer triala
2o lcarn. Thle hypothesis was supported. This finding suggests thst foz
quiciest lesrning, subjects should be prompted with fnformation that hslips
thom Wentily spproprinte responcas.

Asgesemcar Baverttioss in Traiminz, This measuve represents the numboat
of vepetiticus raquived for T o mest the sssesssent ¢l “rion om esch of

the 20 trainiung probloms. 7Tehies 10 snd 1) ehow the zasulte of thie

snalysis, 4An w;wgsié of & onatintiesily @Micane: clmse&@&wﬁon X
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level interaction (¥ = 3.1%, p < .03} &14 not seveal any essily inesrprated
findings (sac Figure 5), The Jata suggeans thal presencing elageification
pxbmpts reduces the number of z}aﬁeuei@na gequired to msat cyiterion, OF
the four groups that raqu.‘.reﬁ:._ the least number of repetitivns, thras
of these groups were gi;rén cfaasifieatisn prompts, Further, of the.
four groups that requirea the most repetiticas im traindeg, three of
these groups were ones that 4id sot receive classification prompte.

Thess duta provide only tentative suppoxt for Hypothesie 1. The
main effect for the classification varisbie was not sigu:ificant 23 _:_05)9
aﬁd the sigeificent interaction rev.';ghd that the effect of premtia;
classification informaticn depended on the pretest level of subjects.
Total Repetitions in Training, ZThis weasurs Yeprasents aﬁa naxim
aunber of zapet! ﬁ:ions or trials resuired by T to mset thz response and
asseasement messure for sach of the 20 problem epizodes. Mmtign 0&
Tebles 12 sndi3 indicate that the groups that were given standazds rséisiwd
gbout 16% fever rapetitions than did thoge groups not rveceiviag stm;zds
(¢ = 30.93, p<.001}. The preseuting of clagsificstion prompts éié’npt
meterisily veduce the number of repetitions of the problem seguences
required during learning. Thege data indicets that Hypothasis 2 was
supported, aud that Eypothesis 1 was not supported. FEvidently, the
presentation of standard prowpts had a much move significans dmpast
on the ,a:ué@nt;_’s pergotmaﬁcew during lesrning than did the gwmnmim
of classification pi’@mtse It is quite pogedble that the clessification
ptcampea &ma m:: em:zmly mauwgfui t@ Te bocsuss they had sot hed

Lk
pﬁm @rsiaiag Molvmz %ﬁmm emeepi:s.
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Adsguagy of Firse Response ir Trainine. 7This messure repyesents the
adaquacy of T's firsl enacted responss Co each of the 20 problem ssquences
in training. The esamfestion of Tables 14 end 15 indicate that when
standards were givenm, T8 scored shout 20% higher cn their fi.mi: response
in trainiag @m whan standards were noz: given {(f = 25.8%, p < 0850
This Zinding iaéicates that the standsrd prompts given were mganingful
and actusily guided studenis to make approﬁtiate responses when presented
initially with the problem. This - 'dzuce is in support of Hypothesis 2.

Adequacy of First Assessment in Trainire, This messure represents the
adequacy of T's f£irst assasement of each 5f the 20 problem episcdes in
training. The results indicate that neither promit significantly affected
this measure (gee Table 15 amd 17).

Post Test Rasg' onse, This weasure represents the adegusey of Tis
reapaneeé to each of the novel problem episcdes. Exavination of Tables
18 and 19 raveal a statistically sigrnificant standard x classificetion
x level interaction {F = 3.45, p <.01l). Because of the complexity
of the design, in terms of the number of levels, the interpretation
of this interaction is difficult (see Pigure 6). Lo aid interpretation,
ﬁ.tha first—-order interaction effects for treatment combinations at |
each level were msgessed by g-tests {cf, Lindquist, 1853, p. 22j.

The steadard x classif :icé.tioa intexaction for the lowest pretest

level (mean » 29.6) was not statistically significent (@ > .05).

Futher, none of the géogps produced what cotild be termed "good" performance.

Por the second pretest level (msan = 35.93, the resulis showed a significant

f!.mt:wrde: mmzactmn (,_ = 2,33, P« L08) . The best perf@mce |
vag chown by t:hé gwmxp cme was given class*fieats.@r p:mnpta, but

not given standeed pm;:taa 'rhe worm: parfomeaca vwas shmm by the
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3roup that d:l.d noz te@eive prompce at all, Por ¢ ha third 1evei (oean
- 37.7), o 8f il i.ca‘nt f:lrat-atder Mtcractm vas obtained. Bmver,
the fourth level (mea‘a - 60.6) produ@ed e signiﬁeant inter.;.eﬂ'ian
(_, =2, 51, B 2115 + The group that taceived both pronpts wae the
oaiy high acu-ing treatnent coabinatiom The fiith level (mean »
43.0) also ahowed a sigaiﬁicmt :I.nte:accion (t = 2 71, p < 05),
and tevealed that groups reca:l.ving only one of the tvo prompts gcored:
'ﬂisher than groups rece:lving eu:‘zer bot:h or neither of the prompts.
‘ma stxth level (mean 46 .6) showed o significant interaction (p> .05).

in summary, it seems that the O lowe* scaring g:eupes in terms
of preteat perfomnce, bwefited moat from. the pteeentation of classi~
ﬁcation ptompes w:lthmx t the atandard prompts. Among a.he students
"o"iaa scaee!‘.«t abﬂve ..h mosn perfovmance on the pratest, the significant
first order mteractions suggested that onl.y the presentation of
both proznpts wag affective in enhancing tyanefer parformance. On
the other hand, in t.he next higher level (level 5), it was shown
that presenting both proupts, Or RO prompta at all, was less effective
then presenting only cne of the two.

i.ooking at the data 131 a d:lfferent way, u: was evidecnt that
the three higheet mean scores were obtamad by gtmps that were given
standatdc, while the three lweet nean scores were @M:ained by groups

not receiving standards. In every case, the high scoring groups

‘uyreaented the uppet three (of the six) 1evels.

,4.

| Alt:bozngh the evidence ie far from conclusive, the possibility
4s raiced that for eome students, transfer perfornance may be reduced
with the presentstion of too much infommation. The evidence failad to

gupport the superiority of ome ‘typc of i»':mt over the othsar.




gmmm . This messurc sepresents the adeguacy of T's
‘assaBement of the problens in each of the 20 novel sequences. TxEminwsisn
of. Tablea 26 and 21 revaal no statistically signﬁim& treatiment effects.
Tha levels factor did produce significant difféfe’nca“s (2 = 3.9, pe 05).
I'!eans for the agsessnment acoie, suzmed over all ;xi;érmntal groups, ‘for
I,evela 1 through 6, resper'tive}.y, are: 30.58, 31.67, 26 83, 27.42, 39 50,
amd 27 .33, The Nmnnxeula proceduze» was used to make compariscan between
the meana (S¥, Winer, 1962, pp. 233-239). From the outcome of the tcsts,
it was concluded that level 2 differed from levels 3, 4, and 6, and that |
’level 1 differed from level 3. ﬁith the exception of the sinth level,
there appears to be a general trend for the middiea shility level groups
80 perform poorer than either the high or low levele. This evidence would
point up the importanca of examining the factor of ability level in
cxperimentation on laboratory gimulation.

Affectivity, This measure represented T'e voting of the entire
aimlation experience, as measurad by a Thurs*one-type attitude scale,

ination of Tables 22 and 23 reveal no atatisc:lcsl»y significent
diff&encas. The evidence, does revea!. that etudenta had a genemny
favorable atticude toward simulatica. Statmnié 01; the attitude scale
‘that were representative of the atudents' rescticne were "Classroom Simu-
iation does not waste my time.” "CIasarm Simulation has the " r;sputation
cf bamg valuable." “Clasgroom Simlation ig comerud with p:acticnl,

dowmn~ te-ea"eh natters.t
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PRSP SRS

‘ VY SISCUBLION
The resuits indicate that giving proupts thut guided students’ subseguent
¥asponses, made learning more officient in terms of the mumber of sassfous,
\fmir’ad for lesrning, the mmber of ¢rials raquired te mest critexion,

and sdeguacy of 1°8 TiTst Teepuuce dm sumstnine on asch nrablam, aa comnared

v&t& fiot giving the same proupts. Alco, the standaxd prowpts apparently had

$oma sfiect on ths students’ sbility to respond to movel problems im 8
ctahsﬁr task. Howaver, thic effect was not consistent acrosa treatment
combinations, and was limited to groups representing absve-median pexformence
on the pratest.

The prosentation cf prompts that heiped students identify what stimulus
features they should rvespond to :ta' the a:mléted probleus had little

measursble effect on learning or transfer. PEvidence did indicate that

5

dustruction was faster when standawxds were given wic;hnut’emsuicacion -
prompts. On the other hand, dste from the post test zesponse criterion Cu
nay be interpreted to indicata that for the indtially iov-scoring .
groups, the presentation of classification prompte without tha standard v
prompts wss niore banef:lcial‘ than the presentation of both prompts. This
evidence suggests that for some students, learning and transfer may ba
reduced with the presentation of too such information. The extent to
vhich performance is reduced seems to depund on both the ebility level
of the student, and the type of information presented. Previous studiss
have shoun that presenting prompts that enhance lesrning may yatazd transfer
(c£, Twolker, 1964b).

It 45 clear that sisulation treining may provide a powerful vehicls
for teaching principles of instruction or principies of claseroom managuie £
and coatrol. This is evidenced by the large incremsuts in performanss on
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the various lesyning measures. Oue cannot argus that the standawd pro=pis
were not uesningful to & lozge majovicy of studants in iight of these dats.
Howaver, the lack of evidence that shows clearcut superiority on the post

teat from the presentation of stmda:d sromptn might indicata that the

standards prescated were not entivaly coprzpriate for echeneing transfer

‘performance. That is, they may net have been suited to ths isarver's

developuent, on his owm, of various strategies in handling preblens similar ‘
to those taught,

It could be reasoned that exposure to standards immedistely before
the preseantation of the problem msy not be an inetructicnsl technique
powerful enough to affect transfer performaunce. Perhaps, standards should
Le taught by means of a technique that makes the ingtroctional principle
more meaningful in terms of how and when it should be zpplied. One or two

‘examples of situations in which it would be appropriate to employ the

standayd might be presented, possibly by f£ilm, beforc the atudeat is required
to use the standsrd, and respord in an appropriste manser with behavior that
reflects the scandazd. |

Simulazion would bs an idesl way of conducting such tesining, as it
provides common referents for students. That is, students ave provided
with raalistic experiences that are examplesg of situations in which the use
of certat rinciples result in consequencas sn the part of the similated
clags that are desirable. Students can coasider the primeiples im light of
these experiences and weigh the consequences of tholr action, shown through
selected f2edback ssquencas, againgt thair own prsdictione. Thus, simslation
training provides a powerful vehic;e for teaching principlea of instrxuction
or principles of blassroom manygement and conczul. Chssevational data from

PO S Y



Vieek'e study show that isboratory simulation 15 indeed a way of tesching
principles that subsequently are employed im practice teaching socn after
complation of the simulation training (Vlicek, 1963).

Evidence eglso indicates that future classroom sizuslation techaiques
reed not require students to respond to simulated problems as though they

had no prisciples of behavior upon which €5 base their actions excent that
vhich they bring in with them to the simlatics lavoratory. The fladings
reveel that the presentation of stsndards of behavior had a positive effect
on learning vata, and for some students, trausfer. Thess findings support
previous resesrch on the efficacy of using wmeaningful propts during instruc-
tion.

The results have bearing on a curreat curriculum development effort
at Teaching Reseavch Division, which will produce "low-cost" classroom
simulation materisls for use either with individuals in a gself-instructional
manner, or with groups. To the extent that these findings are generslizable,
they suggest that information pertaining to the educational principles, or
"norns,"” to be tsught, may be communicated dizectly to the student, rathes
than "Qiscoverad” through a time-consuming process ¢f deduction,

An interesting finding of this present effort was the failure of
prompting. to increase studgnt's performance on the post test above that
gained by students in rrevious projects. The highest scoring group on the
post test vesponse score performad Galy 15 per cent higher than the coatrol
graup which xeceived no training. This increment, in view of a theoretical
39 per cent pussibility for improvement, is zmall indeed.

Many questions remain to be snswered. The evidence is not gt all
clear-cut concerning the specificity of prompis. It is possible that thoss

presented wexre too specific, but this judgmant awaits further investigation
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| . that csteblishes whethar or not the prompts can be more mesningfully
presented to ctudents so s to imcrease tramsfer. FPurther, £¢ 15 mot

k..'.mm waat effect the eequen.@ of prepemting tuc ptoblem lmd on transtex.
Different types of pzebl% sers presented in s mowe :n: iegs tmdom fashion,

& wspatw with presenting ngaencea mﬂ gezmu to & pﬂﬁieum problem
chsa‘lfication all at one . ... It is pouible that this rmlted in a

l"b

silure for some or all of the standards.tc be establishad as ctfuct:lv-
nediatora. Alss, 1t remains to be seen how pronpting intemcn with the
instructicnal mechou {group or- ult-instmcszml)g nnd thl lwgth of the
‘training period, m terns of ..!m staber of ai.mlgud pzoblm shown, Purther
vesearch 1s nesded to uncover the inpeume of thece and othe: varisbles.
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