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PROGRAMMING CREATIV E DEHAV1IOR

The follewing naner is presented in two parts:

First -~ Yeogram Loevelopment —
Second - Researcnh, Procedures, Results and Findings

PROTRAIM DUURTOPMENT

THTRORHCS T

Creativity can be considered a function of knowledge, imagination and
evaluation., Without knowledge, imagination cannot be creatlvely productive.
With abundant knowicdge, put wiithour manipulaticn theresf, nc_ygrthwhile
creativity would result. Imacinagion aad knowledse, hcwc;ér, without the
ability to evaluate, gynthesize and develop ideas, will not result in cficctive
creativity., Creative productivity is {nticately related to knowledge, viich
{s manipulated, evaluatad cnd effcctively davalopad into usable $deas.

Althouch both ndel {1961) and Zixbes (1959) have shown that teachers are
very ovare of the incvroasing need Lo eNCCurage creative behavior, present

educatricnal systems still overlook the intontionel ephancemont of creative

ability in students. There is much ennhasis on creative teaching, but
relatan-oly lecs c..ochosis 1S nliged on tenching {or the dovelopment of crentive
behavior. ~

filifams (1751), sumcerizing 2 vaviety of investiraticas, states that "

nnrorimarely one-cuartexr LO onc-harf of the total classronm tine {8 soent .

P ]

telling studcnts what to do. Another quarter vas spent in providing information,-
guch of which is adainistracive. only five percent 1is devoted to reinfercement
of stolents' revpenses. Reinfercencnt for creative regponses is almost
ccrnl tily lezkinp. Inm addition, tuachers allotted only acout ene and onc-helf
percent of the classroem f1oe tu decisiot-maiing Cfdnstians.

The iamortrace of tiaw planaed dewat! ~orant of creative behavior i beocoming

wrae orloLare Soonasent LG lecdors o proec9long, Tevinp Tavier (in P.Soitl, 1959)

I
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reports that a committee of 17 leading psychologists placed creativity and its
cultivation at the top of a list'of areas deserving the highest rescarch priority
in the bchavioral sciences. |

 Research on the development of creative behavior has been ccnducted sn an
'increasing scale ever since the prosidential aadress of J. T. Guilford (1750}
to e Azcrican Psycholegical Association, He emnhasired the "appalling neglec
of the study of creativity, indiccting that of some 121,000 titles indexed in

Psycholowical nbistracts from its beginning until 1950, only 184 were definitely

n

. related to that subject. A recent bibliogruphy of writings on creativity and

- related problems (Razik, 1965) lists 4,170 i{tems. Hal{ of the entries are
dated 1959 or iater; half of that half appeared in 1960 or later. The ficld is
rapidly cxpanding, and persons {nterested in creativity arc now faced with
difficulties in kecping abreast of developnents.

At leost six re-earch projects discussad by the Research Conference on
Creativity at the Laiversity of Utah indicated that creative ability can be
measurably enhanced by planncd cultivation (ia C. Y. Taylor, 1959.) More recent

; studies have further confirmed these earlier findings (Taylor, 196%a, 19C4b;
Tayler and Williams, 1966.)

Rasearch findings coﬁsistcntly demonstrate that creative bchavior can Le
significantly stimulated by deliberare treatment. This is a direct coafirnation
of the conviction ernressed over ten years agd by Suiiford: "Like most behavier,
creative activity probably represents, to scome extent, many learncd skills,

There may be linmitaticens set on theee slkills by heredity; but I wm convinced that
throush learning one can extead the skills within those limitations.”

1t can be secn that in the creativity research reported in the literature,
five majer tyoes of qucstioAS are decalt with., They are:

(1) 1s thcre a relatiomship lLotueen the dogree of creative behavior of individuals
and such measures as tests of cognitive funccioning, personality tests, and

othgr non-intcllectual instrumonts? )

(2) Vthet are the cifeocts on creative thining of variocus facters postulated to

be inhibitirg to preductive thinking -~ such as nathological pursonality svndroms
and exnerimentaliv induced nnxiuﬁy?

(3) %hat is the relative croblem~solving; cffectivincss of individuals versas

£]{U:‘ groups? i

™
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(&) To what extent can crcative behavior be deliperately stimulated?

(5) What are the rclationships among creativity, intelligence, and achievenment?
The primary xesearch conducted at the State University of New York at
Buffalo befere 1963.was concerned with pilot experimentation and the development

of courses, programs and mecthods designed to stimulate creative behaviox.

The linking ot programmed imstructica aud creativity impiios something
o§~a paracox for the most distinctive virtues of the technique of programmc?/
{nstruction sppear in some respects inconsistent with the requirements of /
creativity. It is the attempt of this paper to show how this apparent ﬁargdox
may be resolved -- to show not only how programned {nstruction can avoid or
minimize its potentially detrinmental effects on creativity, but also how .
programmed instructicn can itself be directly used as a powerful instrument for
the strengthening of creativity. N

Oddly enough, the potentially detrimental effects of prograumed instruction
on creativity stem dircetly from the basic‘pedagogical virtues of the method.

Its very power and success as an instructional tool contain the seeds of its
thread of creativity:

(1) For one thing, programmed instruction may lead to an undesirable
uniformity in content ord ways of thinking. 7This tends te result because of the
high degree of pre-structuring of the material, and the closely guided control of
the thought processes of the {ndividual as he procecds‘step by step through
the matcrial.,  All the other individuals taking the program march in the same
precise stens. AL the ond of a successful program ve can expcct, thereforc, teo
fiad 2ll of the students havine arrived at the some understandiag of the game
material through the same series of guided stepsS. Such uniformicy precluces
the diversity in thought processes which is esse;tial to the promotion of
creativity. both in the {ndividual and in the group. The diversity of ways of
thinking in the group is one of the crucial coenditions {avoring orizinality
of thought in the {individual. Wien all {ndividuals around him think abcut
problems in the same way, this tends to inhibit {nnovative thought in the
fndividuzl.

(2) ilreover, the highly structured and contrelled character of programned

jnstructicn makes 1t less able to take optimal account of the distinctive ways

-
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in which tue individual thinks. There are many equally appropriate cognitive

paths to the saue final understanding of the subject matter. " These paths
represent different cognitive styles fn the thinking processes of individuals.
To attain creative understanding, the individual nceds to be encouraged to meke
the most of his own distinctive cognitive style, to proceed in the way most
"patural' to him. This feature of programming cdn be mitigated, of course, by
techniques ot branchii’ and the like, which permit various alternative routes ¢
the final learaing geal. But thus far in the field of programmed ins:ructlon,
such flexible branching techniques have not been widely developed and used.

(3) The very charccteristics of a good program that make for smooth,

spoon-fcd learning may militate against creative stimu.. :a~n of the individual.

and too little in the mcntal scarching and striving of ta. individual. The foens
of cocnitive initiative is thus subtly shifted from. the -adividual to the progrom,
the aim is to tune the indfvidual to the program, rather than the program to the
individual. 1t remaine vhether cffortless lcarning deecs in foct dimpair creativity,
Yet there is every rcason to cupnose thet it does so.

(4) The sheer efficicncy and effectivencs: of a good program vhich tckes
the individual in a "logical lock-step" through pre-determined ceenitive paths
may tend to instiltl in the individual 2 sense of dcfercnce to the authority of
the prosram. There is too lirtle onporvtunity for. the thoughtf{ul individual to
question, disscnt from, or cven reject, the content of the program material.
Creativity alrost necessarily contains something of a repudiation of authority.
Thus anyrhing that is too effectively taught in an authoritative way may hauper
the student's cry:riviry; In short, there may be semething of an intrineic
onposition betuween the goals of creativity and the goals of efficient learning.

(5) Finally, onec of thc essentials of creativity would appear to be the
ebility to tolerate anbiguity, complexity, and lack of closure, while progressing
toward the solution of the problem. Yet a cardinal aim of the programmed instruc-
tion is to achicve the utmost of clarity, precision, and definitcmess in cach
step in the cogaitive task. lere too, then, an inhcrent virtuc of progrermed
instructiovn may scxve to inhibit creativity.

fhe blazuest nussidble picture of tiue case has deliberately becn dram.

In fact, all of these featurcs of prograrmed inctruction rotenticlly detrimental
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to creativity can he mitigated in their effects by avoiding overly strong
commitment to rigid forms of pregrarming and by inveunting new programming techniques
that are positively adapted to the requirements of crcativity training. The
self-pacing, sclf-dirccting, and self-administering features of programmed
instruction lend themselves directly to the requirements of creativity training,
for these characteristics do place the focus of cognitive initiative in the
individusl, and thcy cpen the way for an optimal accoxodation of the program

tv Lhe disvincoive cognitive style of the ingividual. to weet these requixroe-
ments more fully, these particular characteristics of programming nced to be
emphasized and extended.

Greater frecdem in the choice of materials and the choice of alternative

paths open to the student can be provided through appropriate branching techniques,
Better and more scnsitive diagnosite tools nced to be pro;idcd'cnabling
evaluation of the progress of the individual through the materials and enanling
s'lection of apnropriate subsequent steps and paths., Far more flexible foims of

cedbazk nced to b creatced which can be optimally suited to the distinctive

esponses of the partieular individual.

—

CREATIVI SMILIS A0 ATTITUDES

The training of crcativity in the individual necessitates btoth the
ctroncthicning of certain comnitive skills wnlch are couiral to ihe crealive
procecs and the encourazement of certain attitudes and dispositions which favor
the use of these skilis.

One of the most central skills involved in all creative activity is the
ahility to ecrerate many idezz, and ideas that ore unccmamen and original. It is
not crourt, cf coursc, that the ideas be uncermon and original, they musu also
be cffcctivaiy adaptive to the demands of the particular creative task -- vhether
it be colving & problem. inventing a neouw concept. Closely related, therefore,
is tho skill in evaluatiag ideas, testing their adeoquacy apainst the dumands
of the wreative tasli, and rejecting or revising tacm as required,

Anvthor eascutial fur crecativity is the capacity to formulate the creative
problow in workable terms and to re-formulate it as requirgd. The individual
must Lo able to transform the cemon inte the uncormaon, andAto sce the familiar

in the stranse.
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In approaching materials, the creative individual must be sensitive to their
subtle and implicit features, having the capacity to think intuitively, grasping
essential attributes without necessarily being able to auwalyze them cxplieitly.
Yet at other times he must also be able to anmalyze the materials, to detect
{nconsistencies, and to bring orderly structure out of the initial confusion.

In order to develop and utilize these creative skills to an optimal degree,
the fncividual cust posscss cortain cpecinl Jicpo=*finn¢ and attitudes. and
creativity training must concern itself with the encouragement of those attitules
as well as vith the strengthening of creatiye skills. Foremost among éuch

attitudcs is a high value placed by the individual on creative work. MHe nceds

to have a basic attitude of sclf-confidence concerning his creative potentialities,

a firm conviction conzerning the essential vorth and validity of his owvm creative

processes and the creative prﬁducts to vhich they may lead. Among other things

this inmplies cn attitude of incdependence, a readiness to deviate £rom, and if

necessary to reject, authoritatively pre- -ectablished ways of thinking, and ¢n
ability to withstand the {mnlicit or explicit pressures of conformity te group
opinion.

1t seems well established that in order to produce a rich volum? of ideas,
the individual should be reody to suspend prematurs criticism of his idcas, to
let them erorge pefore he subjects them. Closely related is a disposition to
tolerate a considerable degree of ambiguity, and lack of closure while worling
at carly stagcs of a ereative tosk, end a disposition to maintain open-mindedness
and to avoid prematurc commitment to a particular solution.

Tt is nlain to sce that tne ckills and attitudas demandcd of the creative

individual are {-wosing oncs. lorcover, he mast have the capacity to naintain

2 necessary balance duiteen conillicfang dispositions -- he wust have rreat

{deationral flucncy, but he must also have the ability for disciplined self-evalu-~
atlon of his idcas. He must be able to bocome comnittud to the particuler
creative task while still being able te assume detached persnective cn it. le
must be both intujtive and analyticel., He must be able to destroy old forms
and co construct ncw cnes. . '

C Thus, adeve aad beyond the snecific skills we have alluded to, there is

required vhet we may call o p27ter thinkiny shill which enables the individual

optimally to orgenize, mobilize, and deploy his specific skills in attoch on a
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 ereative problem. This mastcr thinking skill involved appropriate selecting,

~ timing, balancing, harmonizfng, and flexible sequencing in the strategic use of

~ the specific skills. Successful performance in creative problem sclving of
any complex nature is heavily dependent upon this generalized master thinking
skill; the various specific skills--however highly developed each alonC may be--
will not by themselves suffice for effertive creative work., In the following
Giscussicn of some ccocontial techniaue . nrngrammed instruction for creatlviiy,
it will become evident that this crucial master thinking skill mefits direct

| training in and of itself.

FSSEMTIAL TECHNIMTS
In most af the conveational applications of programming, the task is to

take an alrcady available Body of subject matter and to restructure it into
programned form. This js not the situation in programming for creativity. Here
there is no already available body of factual material to be p;ogrsmmed; indeed,
the task has little to do with assimilation of factual matter, but has mostly

to do with the strengthening of skills and the inducing of attitudes of the

kinds mentioned above, Thus the challenging task of programming which faccs us
fnvolves both the working out of appropriate methods and materials for éreativity

training and the casting of them into an cffective programmed instruction form.

Nature of material: Programmed materials for the training of creativity

should be so designed as to give the individual repeated practice in making
creative responses directly within the contedl of nmeaningiul crcativé tasits,
For examnle, a program to train creative problem solving might well consist of
a serics of actual problems to be solved, problems tuat involve insight, hy-~

pothesis-iflormation, comrlex transformaticn, searching, evaluacion, end discovery.

=y

The student thinks and works through each nroblem and i{s helped to solve it under
the carcfnl step-by-step guidance of the program. In this manner the student
practices and is gradually strengthened in the specific skills previously dis-
éussed, e.g., generating’ many iQeas, thinking of unccamon ideas, reformulating
the problem, using subgie cues to discover soluticns, etc. A

As pentioned previously concerning the master thinking skill, the creative
act requires a comnlex intecration and ccordinaticn of such part-fuunction sirills.

P
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Thus we would stress the value of pragticing these specific skil!slnot singly
and separatcly, but within the globachontht of whoke and rclatiVLly comlex
prob ms. 7Tnis instructional ,;rrrugy in which specific skills apd the master
thinking skill sre simultaneously pradticed maximjizes the lihelihood of trans
for of the training to real creative problcns which the perscn will later en-
counter. This transfier can be fuxthcn increascd by providing wide diversity in

Lhie concrcte contents nt the probleas aud watovials included in the pruogran, fox

'l

these creative skills are ndt na*romly relevant to particular,subject matter
only, but are highly peneralized ski!ls transcending subject matier borndarics.
The further advantage of this “Mecreative acts- -in-miniature" approach to
programaing lies in its power to strengthen creative attitudes and dispositiens,
By undcrtaking a series of weaningful creative tasks, complex but of manageable
proportions, and being cuidcd step by step through the program to a {inal successe
ful solutien of ench problem or completion of cach task, the individusl's aclf-
confidcace in his own creative powers is reinforced. He comes €& develop a
greater fceling of assarance in coping vith complex information,}dospite its
{nitial ambicuity and lack of closure. fle comcs €O undersctand and £o truct av
{ntuitive approach to nhenomena, which complements the analytical approach to
data., He beccmes wcre familiar with the inescapability of creative activity.
For example, he cuon thus build up greater readiness to persist in creative worl
in the face of recurrent blacks in ideas and other difficulties jn thinkinz, a
rcadiness not s> easily tauplt by practicing specific skills in isolation.

Scquencinn of-nateriai.. In the carly phases of programming for creativity,

the praciice preo \omo or taske should be kept relatively gimnle. They shintild ve
accor~anied by 2 Jetailed sten-by-sted tutoring of the individual as to the na-
ture, reauiremonili, and otratepics of creative ainiing. For vemarmnle, in th
early vart ol a program to teach for originality of thought, material might vell
be introduced vhich cxplains the concent of originality and i11nstrates how ori-
ginal ideas i e differ froa Coinen cnnsy the individual night then Be given
guidced practice in discriminating between original and unoriginal ideas. re the
program procceds, the kind of material should be reduced and the tasks and pre-
blems should be cradually more cormlex and demanding.

Lemedial and sunpleccatary matorials should be inserted at various noe

points in tho program so that every individual--rogatdlcss of initial level ot
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‘capability--can be brousht to provress successfurlly thircuph the {ncicasingly

difficult sequence of ereative tasks, Alternative forms and sequences of the
programned materials should aiso be provided which are designed to accomodate
crucial differences in preferred cognitive styles among individuals as they work

on creative problems,

A
Size of step. ThHe size of step in a program to facilitate crecativity nceds

to be ROt Iargn “"\(\Hfl‘-\.h en ae tn ir\e‘uﬁn an "é te i.'.i\—!-‘_:a:l

en e e e

re
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-
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to encourage him to cxert a genuvine creative eftort, however modest, in cach
step. Thus, as comparcd with usual programs, with their bricfer frases and
smaller and casier steops, and typical frame in o progrmn for training creativity

is lilcly to zontain more cormlex nnterinls, reoquire more time for rotlection,

and call for multiforwm rather then sinsic rygssonscs.

[

The clonr technical challenge to the nrogreoner is to the progvamaer is to

producc and maintain a sufficicnt leve]l of lessential tension™ step by step, with-

out at the sane tine yuoaning the visk of over-taxing the individual by steps that

are Loo biy. i

Role of foodbh. sk,  2orhaps ti. most ditficult actiodological problom in pro-

growaing for crearivity is how to nrovide appropriate foudback, or confirnntion
of ruspense.  In most uwual progresaing, hoving to do with the Seacking of con-
ventdonal cubioct Satily, il 18 to DO tlindorocd s Lhe piving of the once

"eorreet cnswer,' But in ecreative tasks and proebliws o gronter mony Jdifforoot

B N Y

Moyt

versity, uniquincess, nnd individu-~lity of ri:voare, Thus o Find ~f
focdhark™ muer He orecidad ther will b ralovent ond roinforeing for 31 dadivi-
dunls taking the pregr - rewordioan of ovado divverity in the novticalor ro-

£poses give by Choer,  Suppose, (90 oXasiple, thot the studont 16 bedng trassdd

te think of wnusual uvecs for an object. An cifcctive foddbock Lo his rosponses

cight concist of sy dillustrative s € of voricd and uvnuswal fdens thnt cuuld HER
boen prodoccdy Thoe sl would Doointendad to brosdon the student's vision on to
vhat conctituloes unueue! idedas; ot the some time 1t should contadn some 2livctra-
tive ddins not too far romoved din quality from the puerhops somewhat more podess
train Liors the o b owould have zmiven,  In tois waey bis sighes way boe clovatea
without wintuly discooroering b sbout his owm lose deprossive initicl croctiw,

ot t.."!‘.:i)ts.
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"1t has beon sufgestad repueatedly thot the hallmark of a ercetive .responsce
{s its quality of uniguc"®gg couplud with its appropriatcness to tho particular
problem, It {is a1l too casy to instill a set to spew forth verbal associotions
which are novel and infrequent; but these may be mcrely bizzare, irrelevent Co
the dennnds of the problems at hamd. A crucial function of “ercatiwve fcodback,™

thercefore, is solectively to rcinforce those novel responses that arc approprictce

Lo the tugwiscaeads of the prodlim.

While on the enc hand o problem must of nccessity give close guidance and
dircction to the student's thinking, it must not on the other hand bc so
confining ond rogimenting as to stifle ¢xpressions of uniquencss by the student,
Nothing could boe more deadly to crcatin fzpulse then a method of feedback so
rigid and ouerly-determined as to romove all chrllenge to the student. Equally
would by 2 mcthed in which the feedback examples are of such consistently
superior quality as to diccourage the student from thinking of his owm ideas
beeause he fuels his iducs would be hopelessly inndcquate when comprred with the
stondards.,

To stirnlatc unicue expressien in the student while closcly guiding him
is clwoys onc of the wost dif€icult tosks., In programming crecativity, onc way
of hrndling this problim might be to usc more (xtensive and cemplete fuedbacek
tn the carly «toees of the progrem snd then grodually reduce the amount of fced-
back until in the letter stoges of the progron the student relies aluoct ontirdly
on his ctm rocources with only occaslonal reinforcement in the progrom.

Implicit threoughout the progren doevi:lopment is the incscapable moral
that progrc:*;d instruction intunded to trein croafivity rust themsclves be
creative!  Imooinativiness, originality, or any othur aspeet of ercotive behavior
cennot Lo fosiercd Liadu s & progra Which i vmivnginative, uninveative. e

challenie to the creative progra..acr is clear.

S
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to develop programmed instructionnl matcrials capable
wvior ig students is the first stage of a contemplated

.rch activity designed to &scertain the following: To

’

what extent can programmicd {nstructional ma:;rihls provide for deliburate

. dcvelopnient of studcnts cren~tive behavior and at the same time assurc mastory

of subjcct mattkr"

Creative bl huvxor i°

AN

horein defined as behavior which demonstrates in its

procuct both uw1qucnc:o and value relotive cither to the individual or his

society. The prqduct ooy

be valucble to a group, orgenization, socicty, or

mercly to the 1nd1viduu1 himsell. Fron a bechavioristic viewpoint creative

behavior may b consxd*r\d a response, responses, or pattern of responses which

opcrate upon intoraal end

Jor extcrnal discriminative st:mnli, usually referred

to as ob;cctd, vords or sytbols, ond result in at luast one unique cembination

that reinforeces the respense or pattern of responscs.

Obicctives af thr & neaenrch

Ceneral Quicetives lae hypothesis tested was that scores on creative

——— - - —

ebility tcsts can bo sign
preosaont increaniaily the

solving course. &8s a by-

i€ ic*atly increnscd through a program developed to
sringizles and procedurcs of a crcative problem-

rreduct, the cifcet of such a program On studcnt

A\
attitedes toward the course was also studicd.

Snucific Obiceriveas
{1} Tu i1udves wariow
naliry, clatorstion, ood

and solving problans cruen

-
e sroative abilities -- flucney, flexibility, origi-
censitivity -- to their manifestations in defining

tively., Ju bohavioristic terud, fluency #s delined o

the abilify to gnerate moiny responscs (idcas) in responsc to one discriminstive

stinulus (prodlen.) Flesibility i dcfingd as the ability to generatc meny

ditterent civ nos of 1ugoadnses (id: hu) in rosponse to ond discriminative stimelus

L - ——

'3

(problon.) -Originality 13 dofincd as the ability to create a response that is

statistically vnacowman.

responscs (duteils) gnt

.

diccriminstive qr@i?i'-

a

problems or challunges as responscs to a siteation or obscrvation that scrv.s as

Elaborstion is defined as the sbility to gencrate mdny
implunent or spell out rn {dco vhich scrves cs the

Sinsitivity is dofincd as the ahility to generate many

<
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e (2) To devisc means of {mmediately reinforcing any vesponse showing any

———— o

slight tendency towards such crcative behavior.

Such reinforcement was

constructed so that {t was not l1imiced to only one correct responsc. Rather,

reinforcement was provided for any response that was considered acceptable and

fiat criterion standards.

- ey

(3) To ascertain, by using expcri&gatal and control groups im a pre-testing

and post-testing design, to wia. degree this “Optimum" program increases the

students creative behavior as measured

by vari

purpose of the control groups is to provide a b

ous creative ability tcats. The
ase linc for differcatiating

botween improvement due ta the greatment eifects and that dee to ooneral exowth

and puﬁct‘ce effect.

(4) To determine, by—thc use of experimental and control subjects, whether

or not subjects receiving progtammed metheds alone show increases in creative

ability to the same extent as to subjects receiving the same programmed materials

receiving no training.

via an instructor.

Procedure

by instructor-taught methods, and whether or not either or both of these groups

show a significant gain in creative ability when corpared with control subjects

(5) To]study the attitudes toward the course of students taking the pro-

L grammed version alone as compared with those receiving the programmed material

¥
<

From the Fall of 1968 to the Fall of 1970 the programmed materials were

developed. evaluated and revised. The majcr ewperipcnt was condacted durangd the

—  Fall of 1971 and the analysis of the re
1972.
The three groups {nvolved in the e

sults was ' conduuted during the Spring of

s

xperimen

¢ included 62 subjects in the

veontrol® group, 62 subjects in tha "Program 4lona” group and 62 subjects in the

“Progoren Inscruc:or—?rcscnted" group.

ment instructors’in the "Inscructor—?resentcd“ groun presented L&actlv'the same

To jucre

naterial that was given to the "program Alone'
These three groups had becn rrndonly selected from 1,086 hish school seniors in.

the 3uffalo Public Schools who had asked to be

who planaed to continue their formal education aftcr graduation. All wvere equated

on the basis of the Lorge~Thorndike 1.Q.

ase the contrel over the experi-

P ke

' group, only .in con\ent‘onal faehion.

included in the experineut and

For the purpose of this experiment six schools were used and these schools

were designated by a panel of three profeqsionai members of the-expvrimental

staff as either Type-I or Type 11 schools.

fEﬂ&U:~ cultural and earichiaent oppurtunitics.

S n o et =

Type 1 schools were those ﬂhich showed

hich srademic emphasis and a greater infcrest in eduncatioa asa whole. inclvdxnb

e e ©

L]

\\“
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Tyre 11 schools were those low on these variables. The nanel designated three
of the six schools as Type 1 aﬁd three 18 Type 1l. One of each “type' was then
randounly assigned to each of the three aforementioned groups, with each "type'
consisting of 31 students.

Type 1 schools were very similar to one anot“.r and since, in only one sta-
tistical test conducted, did there prove to be a counsistent e{fect of school type

on treatment means, Type 11 data mre considered, in effect, a replication of Type

While the number of students assigned to each of the three treatment groups
numbered 62, as illustrated before, in actuality 335 students were tosted. This
was done in crder to:3ffectsa "double check” in the experiment, which consisted
of "in the same school" control groups. These checks weré in addition to the
"aontrol groun' itself and permitted experimantal subjecté in one school to be

comparced with control subjects fxom this same school, '

The experiment consisted of a pre-test period of one week, or two full periods,

during which time the three groups were given a battery of 11 psycholegical tests

developcd by Guilford, Torrance ead Gough. The test are:

Test . Reliability of Scoring
1. Associational Fluency <94
2. Other Uses=-Quantity .99
3. Consequences=-Total .S7
4. Pruoduci luproveacnl - rluency : 1.00
5. Product loproverment - Fluency 1.00
6. Altermate Uses .96
7. Produet Improvement - Flexibility .02
8. Product Imnrovemenc- Flexibility - 14
9. Consequences - Rewote : .68
10. DProdust Imprewement - Originality —_ .78
11. coroduct Irmrovemant - Origlaality .81
12. #larnine Liaburation - rart & .83
13, DIlanning Elaberation - Yart 8 .99
14, Zspparatus ~ items 13 ; . 80
15. Apparatus - ltems 10-18 . .78

16. AC Test of creative ability
17. California rsychological Inventory

The tréatmcn: period lasted 13 weeks, cach experimental week consisting of two
pariods. The post-testing period also iasted one week, or two full periods, and
' the same 17 psychological post-tesis were adninistered to the three grouns.

All of the measurcs were then scored by two independent raters. Identification
of the protocols and ¢oded so that no rater was aware of what type of subject

or school ¢ was rating.
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Findincs ‘ : .

To briefly summarize the findings, it can be stated that the experimental

- ‘groups, on almost every tost, made greater gains than did the control group.

In almost all of the measurcs thé gains of the instructor-taught programmed
groups were sicni{ficently sunerior ro thase of the eonfrol gronns, The rr-gram
alone group was significantly superior to the coantrol group in gains on most
tests, but the instructor-taught programmed group tended to be more markedly and
consistently supcrior to the control group than the program alone group who had
the progfam without an instructor. ' e

The largest cffects of the training were on Flexibility and Elaborationm,
vhile effects on Fluency and Originality were less. Senritivity showed the
least effects. The questionnaire revealed that almost half of the students
reported that they gain in sensitivity at the hish end of the scale. Further
study is indicated on this factor. '

Detailed Statisticnl Analveses of Data

The pre-test data were analyzed in order to ascertain whether the School
Types differed initially, whether the schools within each Type diffcred iritially,
and whethor the groups within each Expcerimental school diffcered initially. (It
might be noted that the third kind of differcnce would represcnt sampling crror,
since the subjocts were assigned to the Expcerimental and In-The-Same-Schéol

Control groups ia a random munmer.) The legic of the experiment required the

use of threc separate analyses, each with a two~by~th§ce foctorial design.

In cach analysis the factors were Schégl Types, with two levels, and Grbmps,

with thrce levels. In 'Run A" the Program-Alone, With-Instructor, end/Control
School groups were cerparcd; 4n “Run B" the Program-Alone, Prcgram-SQséol Cbntrol.
and Control Sclool groups were compared; amd in "Run €' the With-Instyuctor,
Instructor-School Control, and Control-School groﬁbs wvere compared. (The Program
School Control groups were in the same schools as the Program-Alone}Lroups; and
the Instructor-School coantrol groups wcre in the same schools as the With-Instru-
tor groups.) School Types I and II were represcented in all three amalyses. Each
"run" tested differences betueen School Tyoes and Differences among schools
within Typecs. Rung Biand C also tested differences between groups within

schools (c.g., P;ogram-Alonc group virsus Program-School Coantrol group.)

kd
A )
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Table 1 gives the cell frequencies (group sizes) for the analyses of variance
end covariance, ond shows how 31 subjects were obtained in each ef the major
groups. The analysis of variance and covariance roquire equal numbers of subjects
in corresponding groups in the two School Types. The numbers of available
subjcets were examined, and the numbers to be omittcd were determined in such
a way that thc numbers rclained were maximized within the imposed restriction.
Insofrr as possible, subjects to be onfttcd were sclected on the basis of some
kinl of "contomination," such as having an excessive number of absences from
school, having an Otis I score instead of a Lorge-Thorndike IQ score, or having
taken the tests in an unusual way -- for example, because of being absent on the
scheduled testing dzy. (In no cascs were test data cxamined in msking the
sclection.) Uhen nccessary, additional subjects were omitted by sclection from
a table of random numbers. .

Table 2 (page 13) presents the mean prébtest scorcs of the various groups,
and Tuble 3 (page 19) suwumarizes the analysos~of variaoncee of the pre-test data,

.8 can be scen in Table 3, the School Types by Groups interaction was statisticelly
sipnificant in almost cvcry "run.” The interactions indicate that there were
differences among schools within each Scnool Type, and that the dircctions of
difference were not the saue in both School Typés. The differences were fairly
large, as can be seen by insnection of Table 2.

Because tha magnitudes of the diffcrences among the groups on the pro-tests
were fairly large, the posc-test data were analyzed~3y means of analysis of
covariance tcchnicues. Three runs were used, with thé Same comparisons as in
the thrce pro-test runs. The means of the adjusted post-tcst scores arc prescnted
in Table & (page 20). (Thé& means of the raw post-test scores and the means of
the adjusted post-test scores frum each separate run are given in Tables 7 and E.)
In genercl, the With-Instructor groups had higher adjusted post-test mcans than
the Program-..lone groups and both control groups (i.0., the Instructor-Schrool
Control and Control School groups.) ?ith somevhat less consistency, the Progrom- .
MAlone groups wcre supcrior to the corresponding contrgl groups (i.e., The Progrom-
School Control and Control School groups.)

The results of the cnalvses of covariance ere summaried in Table 5. The
Run A analyses, comparing the Frogram-Alonc, with -instructor, and Control-Schocl

groups, indfcatad that the main effcet of Groups was significant on cvary test
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of creativity but was not significaant on the personality test (C;P.I. Dominance. )
The Scheool Types by Groups interaction was not'significant except in the three
runs on Associational Flucncy and in Rua C on Other Uses.

Tables 6 and 7 summerize the results of £ tests comparing individual
groups, and Table § sunmarizes the interpretations of the outcomas of these

tests., In Tables 6 and 7, a negative value of t means that the sceond group

1isted in the row hai a sreater mean than the first group, and a positive value

means that the first eroup had the greater mcan. Table 6 sumnarizcs comparisons
of the separatc groups in cach run in which the main effect of Groups was
significant cnd the Scheol Types by Groups interacti~n was non-significant.
These comparisons showcd that the Instructor-School Control groups were not
significantly differcnt from the Contrel School groups in any of thesc runs; 4
and the Program-School Control was significantly different from the Control School
group only in Run B on Product Improvement Originality. The With-Instructor group
was significently superior :o tho Control School group on all abil ty tests. The
With-Instructor srou) was also superior to the Instructor-School Control group
on all of thece tests, sicnificantly so on all but the Apparatus test. The
Progrom-Alone jroup vas superior to the Control School group on all ability
tcsts, and the differenec vas significant on all tests exéept Conscquences
Remote, The Program-Alone grcup was also superior to the Proeram=-School
Contreol group on all ability tests, significantly so on all except Apparatus,
Consequences Remote, and Consequences Total. The With-Instructor group was
significantly superior to the Program-Alone group on Planning Elsborations,
Conscauences Total, and Product Improvcmcnt Flucncy ond Flexibility, but was rot
significantly different from the Program-Alone gfoup on Alternate Uses, Apparatus,
Product Improvement Orisinality, and Consenuences Rcmote.

On the two tests on which there was a significant School Types by Groups
{ntcraction, the groups were cempared separatcly within each School Type.

These comparisons are summarized in Tabdle 7. Ilo general, differences were

morc often significent in the Type 1I schools than in the Type I s¢hools. 1In

the Type I scheols on rssociational Flucney, the Program-Alone group was sig-

pificantly suscrier to the Uith-Instructor group and the Program-School Control
sroup, ond uns supcrior'to the Control Schoel proup at the .10 level of signif-
fcance. Mo other diffirences approached sipnificancc. In the Type I1 schoele

on Associational Flucncy, the paitccn of results was esscntially the some as tor

-

]



i
e

. e
¥

BEST COPY AVRILAGLE : :

L 3

the tests on vhich thq_intcraction wos not significant, excent that the l'rogram-
Alone group was not significantly different from the Qrrgram-School Control I
groun, which in turn was significantly superior to the Centrol School group.

On other uses, the intcraction was significant only in Run C, and as shoun
‘dn Table 7, there was no discrepancy betwcen the comparison of the With-Instructor
and Control Schodi groups based on kua 4 and the comparisons of these groups
based on Run C. The interaction in Pun C orparently resulted primarily from a
difforence betueen the School Tynes in the comparison of the With-Instructor and
Instructor-School Couwrcl groups. The difference between those groups was
significent oaly in the Type IT schools,

In surmary, the pottern of results en the varjous tests of creative
ability pcimits the generclization that the With-Instructor groups were superior
to the Program-Alone groups ond to both Centrol groups; and the rogram-Alone
groups were supcrior to both Control groups, The tests most representative of
this outecone tere Planning Uleboraticn, Product Irorovement Fluency, and
Product Improvennt Fluxibility; and Altcrnate Uscs, Other Uses, Product
Improviment Originality, and Conscquences Total gave essentially the scme pattern
of results. Associational Fluency yielded different results in the tuwo School
Types. On this test the owpevimental treatments were nore effcctive in the
Tyae II schools than in the Type 1 schools. The Conscquences Ramote test
showed pesults that were patly consistent with the gencrally cbhtained pattern,
since the Wich-lInstructor proup was significantly suncrior to the Control rroups
on this test. Cn the Anparatus test, the Expcrimcﬁzgi crouns were not signifi-
cantly diffiront from cach otacr, ner from thelr resocctive In-The-Semc-Scheol

Controls, but cach was signif{icantly superior to the Control School group.

fnalvcie of Ctrdent Nonetions

Reearding students' own reactions to the course instructoxr as ccmmarcd
with thosc vho had en instructor-taught progremmed course, it is intercsting to
note that; even thoush the instructor-taught students fcund the ccuvse more
{intcresting ond telt taey sained more from it, both sroups, in thcir total
cormcntes, appearcd to report equal application of what they had learncd ond

scomed to feel they would anply it cauvally well in the future,



