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T™wo cognitive abilities, corwergent and divergent thinking,
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ing forty-eight grade 10 and 11 classes in a high-school and used

primarily a multivariste regressicn analysis, yle)led a mmber of

interesting results. , . ' _

N npu;-u‘mmmhmmumamm

shown to be canposed of two factors: verbal and figural ability.
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divcgmtmimﬁadﬁupﬂicﬂmd.wmmd

_sixtesn cases. Between and within class, analyses yialded a variety

dmumdmmmmmﬁmm
mmmmdmcﬁn‘ummly

. predicted by the cognitive variables.
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a faw instances, and as hypothesized, Mﬁmmai
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for further research in this area.
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| Damscrtudecapwitéscognitim,hpmn&axma\ta
athpmssadivuq{tafmmammahnmmaumm S
gmamiuellaumtmdeptﬁdimmmh/
factexrs différents: hmmm.hwmtde
,}.euhmtetapmepummmm:d'mum.
Qumh%ﬂtchmdedixi&metmihauﬂ.mtpnr&-
cipé X cette &tade, dmtl'apalyumltwnqqiawaa;:odnitdu
rémltauinuéres’sanu. ] ‘ .
‘ Imtuuuemtmttr&ﬂabla,mhhpms&divmbe
'utdémos&mdammdlﬁfm la capacitf verbale et 7
non-verbale. | - ‘
mmWaMw&itthhm
,qmlesdu.nc\mesdivefqmbal.misceues-cimtmuaﬁh
pr&diction’ du rendement scolaire sept sur seize cas.
'Iu'amlysanim:ett ~Classe ont produit de nombreux
r&nuts,nnhmg&mllecmwtmxtdal'éuﬂhntetn
puoqtimdxmilimmldxemtétémlp:&fuparlumhbla
cognitives, k
Iqsrémltatsdal'amlyseintra-clamammqam
q&ﬁtalhpeu&cawaqmteémithfmmhpmsw
bimqnhpum&dive:qmteetaitlamueurpraimm
plusieurs cas. Par ailleurs, suivant les hypothises nongSes, il ¥
mitam“mmd'mmmwmmmdm
. Une discussion des résultats fut présentSes, ainsi que des
‘mmd-mmmdmmum.
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nnﬁmmmgofemmﬂmmmditmuybwomotum
mjor expenditires of most goverrmants. Bebween 1960 and 1970, the o
total|cost of education in Canada increased fram 1.7 to 7.4 billion
dollars (Statistics Canada, 1973). In an effort to increase the
efficiency of the educational system, mnydiffermt/aqé'c/t; of the {
" process of education have been examined by researchers. Regardless 1
of their approach, ﬂw‘mmobjectivéofmmmbamto\mf— . -
mitinfmmtimmeeffectivelyinﬂnbeliefﬂnteachmtof - . |
knowledge would ultinately serve the.learner as a saleable quantity . ‘
or satisfy him for intringic reasons. ' | "f

-

EN

large scéle programs with rmassive injections of resources to
buy books, build new schools and train teachers have characterized
educational reform during the past decads. Unfortunately, in spite |
ofﬁlea@msearﬂthehxmeffatixmlved, thes,eprogra'tlts}nvemt
‘ been as _successful as ecpected (Jencks, 1972). &
Mﬂnmm,xms\ntkimma‘micm level have
attemptad -to isdlate factors vhich are "c:ritica}'} for learning. The
feeling is that whenever: people yith these types of factors, ga\erdﬁy _
" referred to as perscnality types or jintellectual abilities, are
matched with & specific type of learning envirament or treatment, an
optimal 1eaming situation might e\mtnally\ identified. As a
result, this approach, scretimes called Aptitule Treatment In
(ATI),posiﬁst}utselg:lbed‘a;bgrc\upawi the population bedefit -
.m&mmmmmmﬁ\mmwmumm*ampu\m. |



\ ,

W

' between student and instyuctor beliefs. |

2.

Mmmimofﬂmmmm :uenrchnnreali:dﬂnt
Mmhgmmiwcdbymmmmrmabuidet}m “
attributed to the leamer. In qa\eral, these.variables ized
the "hme® and "sclwol” enviroment. The fomer inbluled the sccio-
e&amdcstamsofﬂafmﬂly, ﬂnparents' eduycation and attitudes, as
wellasthoseoftmpeergrmp 'l‘he"acrnol oamprised teacher
related ra.riablesarﬂtherewltantleammgmvnmt., ] ’

Alﬂ-n:ghboﬂxtypesofinﬂumcesarelikelybobeinportant,
this thesis, like many Gther- recent studieq, focuses on the achool
ewirammtbyattmptingtorel#teschoolleamimtoﬂ\ednracteris-
tics of students and teachers and classtocxn environment. For example,
Feather (1972a), in Australia, asked s'b.ldentstorarﬂc&ebsofvalues
fram the!Rdceach Value Survey, fi::st in order of_ importance far them-

_selves and secondly in the order they tlnxght'.the administrators of

their schools would rank them. He studied these variables as they
related to £ and stats schools (Feather, 1972a), state and
church Bohools (Feather, 1970), educational cholce at the university
_defel (Feather, 1971a) amd school. atjustment (Festher, 1972b). In all
cases, ha’(found ‘when :I.rﬂividual values were similar to the perceived

(. %
value&%f the institution, students achieved better.

f/ At the .same t:ime, Majasan (1972) examined student achievement at

.
&

ﬂucouegelevelrahtimachievmttbcmgma\cebetweenshﬁmts'

and their indtructors’ beliefs. Inh:u;studybeliefswaredeﬁnedas

»
the students' attitude towards the study of psychology, before and
afterhavrin_.-jtakmapsydwbgypmrse. Hisresultsw'thehypo—
thesis that achievement scores were lower the greater the distance

A

-



-
.t

dimgaweismt;lmyzirﬂepaﬁmtofcawergmitisasﬁitable

‘%Woﬁvﬂmuﬂwmﬂpmtsunymu
gated the interaction of two cognitive variables of both|students and
their teachers. Twapabilities, convergence and&ivazqa'ce, were s
cmwmaqofﬁnhmmmsuapredictmofshﬁmtam

mant and behaviour ' (Wallach & Koga.n 1965; Buxison, 1966: Cropley,
.t \
1967). | . |
In chapter 2, a retriew of the current literature is presented

th?trevealsﬂiepmnlwicalralwamearﬂtheplope‘uesofﬂme

variables as indicators of classroom interaction and stident learning.

The review emphasizes the limitedness’ of divergence as a measure of
"creative” ability. Moreover, the evidence demonstrates that although

complenentary ability as a fredictor of stdent achievement, Also,
since most classroom learning studies have traditionally neglected the
m;;ortmneofﬂntaw};ermﬂ;ewtalcmm,acaseispreééutad
for the inclusion of the cognitilrf abilities of teachers as & useful

- predictor of classroom awircrmam:. B ‘

-~

antAerrwidesastatetmtoftheperesentproblanardthe
hypotheses to be tested. Each hypothesis is followed by a brief
raticnale with a particular reference to previous studies.

In chapter 4, the ;mcaiures " and test materials are described
with their validity and reliability coefficients. ' In addition, the

_method of analysis is briefly outlined. ?

Finally in the last two chapters, the results and conclusions of
the study are presented along with vecamendations for further vork in




. CHAPTER 2

, S
mvmw'gmhnm ' -

1- Divergence and '"'o:-eativity'i' ;o . |
Msearchera interestad in differences anmg people have tried
for yem:s to identify arld explain the creatife act, but it was 'not
until the early fifties that psychologists seriously attempted to
quantify creatiVity and the behaviour 'of the creative individual.
These studies have been directed by two conflicting hypotheses. Some
are gonvinced that creative ability is a dichotamous ability which

mpeopiehavemdothersdomt. To study the group which possesses .

creative ability these researchers have looked at persons nominated as
being creative by their peers or chosen according to other preswmed

" indices of cr\ea_gix}e\accmg;u’shmt (e.g., number of publications).
Among the best known studies of this type are: the work of Roe (1952) ..
and MacKinnon (19%62) with eminent scientists and architects and the work
by Csikszentmihalkyi and - (1957) with rather less outstanding

subjects. If this method were to be applied u% academic settings, °

regearchers would have to fi‘.nd some distinctive properties of demons-
trably creative persons which|would predict with a degree of success .
;wl'ietl'ne.r asim nt is ﬁotentially creative.- This methoderelies

‘ entirely on arr:.vmg at suitable and act#g-f criteria that can be
relk.ably generalized fran emnent’ scientists to the normal population.
. Research in this area has indeed identified a number pf i.mport:agt
psychological variables characteristic of creative people. Unfortu- ,
nately these pu:edictom:s give us mi‘y a qenerﬂized profile of what
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5.
thasepeopleareliﬁe, which enables us, at;ﬁest, cnlybomte;sme .
necessary (but not sufficient) dhracteristics of the creative person.
Othm:s have assmed that creatiw ability {,s a mumally-
distributed trait within the popl.llati.m at large. In studies uslng
this mzml-trait approach the nost general and pressing blem has .
been the inability of researchers to derive a reliahle and validated
test of creativity.
Within these limits, two theories of "divelgent" ability have
'proved to be most popular as testable models of creativity. The
Q\nlford-typq tests have relied heavily on factor analysls, trusting

‘e ' ° 4 \
,

that tests reflectind a wide varisty of independent factors would
thereby describe the major features gf the creative process (cmlford,
1967). Unlike the former, Mednick propogfll an associative-process
apprcach involving the pn:cductam of divergent responses {Mednick,
1962), | ‘ _

To emourage a-systematic study of creatwity, Gmlford (1967) ’
used the stmctt.tre-of—mtellect mcdel as a starting pomt Gm.lford
believes the pmduct.we aspects of créba.va.ty are Pst mpbrtant, and
that fluency and fle:d.b:-h!)\ would be among the major’ factors in
diyergmt production. Flmncg,;'efers to the steady flow of mldeas and
) to change direction or modify informa-

ses yielded three kinds of fluency
factors, two types of flex:.bil:.ty factors and an originality factor
(Guilford, 1967). Although the nunber of factors was somewhat
surprising, there were sufficient precedents for explaining the fluency
and origi.nalityl factors. A fourth type of factor, elaboration, was
extracted from another study (Be.rger, Guilford & Chra.stensen. 1957).

= |



mumesafulinhisfirst

,suﬂyismrthdimskminmdetanbacauseit'mmgwatedlater

private school comnected with the University of Chicago whose average

.o&arsspécificanymtedfarﬂniraéﬂy. The testing proce-

-

Mfmrfachorsmmkeupﬂnmaetofﬂumufcrddim-
gem:p:odmt.imtests ,
Asafactmamlystaﬂlﬁo:dmptimi],yinterestdin . !
mamammwﬁmmmﬁ - |
vhen carbined, vnﬂdmaamecrutivityinitsmtirety~milfatd ,
aim, though sibsequent research has mot ' ¢ |
mmmm. m,usez'sof’f:hemﬂfard-'tests
have T Considerabile difficulty in substant fheing the validity of
the test as a measure of creativity, S
Getzelss and Jac)csm';ggtivitzam Intelligence (1962) has Cor
;tobablydrammeattmtimthmanygﬂunnmgramboﬂ:e
ptoblansiofﬂapota\tiauycreativesuﬂmtinﬂachsm The

imestigatimofﬂaecreativqsuﬂmtmﬂinﬂupmcesstrmghtto
lightanmberofb&sicdifﬁcultiqinmpareaofpsygmlogml |

research.

GetzelsardJadmmdnsesuﬂminamidale-arupper-ﬁss

gq'vas 132, The creativity measures were. pencil-and-paper tests .
which did not demand single responses; as did the IQ tests, but  *
rather a nunber of novel responses to various. stimulus tasks. These
wereoffivedisﬁmttyﬁas,madmbeifran@ﬂimﬂtestsa:ﬂ

dures closhly apmroximated typical IQ testing sitmations of fixed
time and quiet "erat)dmtim" conditions. |
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. mmhdmmumﬂntiwm.cemhudm‘ - T
mmndatamdﬁtymﬂhtmqummmmmmb-‘
mtalgzmps Those subjects in the top twenty percent on the
Mvity'mmsﬁxtmtmﬁnbopumtypamtmﬂi"iow
m(ﬂmcalpétedwithoﬂnrsofﬂnmagamm)mplmd
in the high creative catsgory. nuhighIQgrmpmc!nm -
silni.larly. mmmmmmmmpm\)?ﬂmm ?wr"'.

4
‘ lmrtmm-ﬁfﬂuoncr:eauvitymamm 'mesmummltantg:mps

of tuenty-éight hlgh IQ's (average IQ of 150)-and banty“six high
creatives (ave.rage IQ of 127) were then beshefl for amnberofedxx:a-
tionally relevant variables.

A

-

bespitathewide 23-point IQdifferencehemeent!ntmgmtps
the Ch:eatimadltevedaswellastmmghm'sanstaxﬂard
subj matter tésts alﬂ’q:ghdnymremredislﬂedta(their
tea.chﬁf:s, had ‘Yower 1Q's and came fran:"inferipr" home environments.
nmeae:fi:ﬂh'gsg;lfacedttm, as such phenomena were handled not in the
catngory of "gifted children”, but in the pejorative category of, e
ove.r-adxievers . 'l‘hfL rest of the st\ﬁy attempted to f£ind possi.ble | f‘ ‘
explanatiaxs for these results. Either t.here were other essent:.al
var{ables such as méiva‘t.inn‘in addition to the purely cpgnitive ones
mtera;tinq to produce these differences, or certain cognitive traits
were en'edby%. : - °
si.ncenodifferenceswarefou'xdbet-:ueenthe1:wogrm;>souI
McClelland'a "need for ‘achievement” measure, the auﬂnrsgmchﬂed that
diffe:venoesdidmtlieinmtivationaldifferencesbutintln
predictive limitations of the IQ test. . '

/ ‘ ] -

Torrance (1962) attempted to replicate the Getzels and Jackson '

7

‘work in a variety of schools with mixed results. The findings were not

£
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répucatedinaparocnialelﬁmwyscrm1ﬁormam1m .
elementary school, where the high IQ group tended to do° better than
the high creatives on achievement tests. Yamamoto (1964a)" conducted
a gimilar stuiyusmgﬂ\emrge-'nmmdikeaxﬂme'mrrm'restsof

~

Creative Thinking (a serles of Guilford divengent tests). He

reported fmdipgs essentially similar to these of Getzels and Jackson. - -
Arother important finding was that teachers appeared.to prefer -
the high IQ group more than the high creatives, The aui\:.tnrs oconsi-
dered this finding to be opposite to expectations since the high IQ's
were only functioning at the level expected Of them whereas the high

fcreatiw}es}are achieving relatively more than what would be expected.
- '

Briefly, the high IQ group tended to converge on answers better, .
preferred more stefeotypedbbehavisur in bther people, agreed more with
norms set by teachers, and tended more to choose careers that were
expected of ‘them. The high creatives tended to give more divergent, "
unexpected responses .}'céi%sa'cjrered;oftemvﬁ.’th what they thought teacrgr} .o
expected,"and perceived success in more morthodcﬁ;wzays. The two) “ '
groups'aiqo differed in their fantasy pmducti&s to prqjective tests
with the high creatlves making s1gn1f1cant1y greater use of stmulus—
free themes, unexpected endmgs, humour ., mcongrultles, and p]ayful-
ness.. In addition, many of the lugl} creative's stories reflected a -~
general cynicism and an antagonism towards the "all American” youth.

. The many critics of the Getzels and Jackson work concentrate
on a few distinct pomts. The authors initially set out to study /

creat.xve and intelligent adolescents. The early statements in the

01

‘book suggest a trait approach wluch generally assumes that intelligence

and creativity are norfially distributed throughout the sam“ple. , Q‘hat

&
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is," it is aspumed the \;ariables are found in varying deg'rees ‘in each
individual ‘stident. In midstream, the authors changed to a typplogl- )

Lt

cal approach by classifying the subjects into two dicmtatws ups 1.,: :,
of high IQ's - 1ow creatives and high creatives - low IQ's. 'Iheo ?\‘, -
' statistically more powerful trait ap;moach was abandoned, excluding
eight-ninths of the Qriglnal sample frcm further stuiy. Reviemrs .
pointed out.the weak.;ep?rtmg of the‘;f:i.ndings (DeMille & bierx‘ifi‘éld,
1962) and the ermneous‘lébellmg of the key variabléé (Thorndike,
1963) From a psycl’m)etric po:.nt of view, Marsh (1964) maintained
“that fallure to conalder the ages of the students@ assigning the .
Creativity scores producgs spuriously low correlations betweencIQ and
creativity. Moreover DeMille et al. (1962) argued that neglecting the
. hlgh IQ-high :::eative resulted in a faulty apgraisai of the experimen-

tal effects. Finally, Dunnette (1964) pointed out same of the differ-

"

ences clfu'med to be important by the authors are not statistically
sigrdji;':arit. |

In a sense most of the criticisms are trivial compared to the '
two major errors: Getzels and Jackson fa’iled to de\‘elop adequate ‘
J'.nciepmdent measures of cr'eativity and intelligence and they were*

unable to provide any -evidence for the validity of their "creativity"

$ i
measures.

[ Oonsifdering the independence issue ‘first, Burt (1962) took gream \——\_,
exception to the authors' typological approach. In gelecting the high B
IQ group the investigators relled/ on a smgle ‘IQ obtained from the
"records office of tllxe school”. | l\breover, the tests were adn:imstered
not at the tme of mqun.jy-but at d:.fferent times when the sttﬂents-
first entered‘ the school. Hence the test results would not have been

- ~ -~

very reliable (Burt, 1962). ' ‘ i
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Unlike the IQ tests, the ‘tive msasures of creativity were

" constructad specifically for the experiment. The correlations they

Fresent em"tlnt all five variabies' are positively related to IQ—
two of them as high as 3.37 and 0.38.v 'l't;e"auttnrs ‘'would have us
pelieve that the figures are low, but the intercorrelations among the
creativity items.are rarely much higher.

Marsh (1964) comb the boys' and girls' scores andkgpplied
both Gulliksen's (1950) mthod of explicit selection to acoount fox
the special:.zed sanple and Gulliksen's (1950) method of attenuation
to examine the mle played by the test unreliability. These cal?r
lations yielded very significant correlations between the IQ measure
and creativity (@<O0. 001). while the IQ test scores Lere corrected
for age, tlie creativity scores were not. This produced a coefficx:ent
that is only a_partial index of the relationship involved" (Marsh, -
1962, p 92). A factor analysi's yliel more evidence to suggest that
if creativity is an ability different intelligence, then Getzels
and Jackson have failed to devise a test that distinguished between
the two. The only reasonable conclusion is that the authors have
devised a somewhat more diverse IQ test.

Avoiding some of the Getzels and Jackson errors, Hasan and
Butcher (1966) studied a group of Scottish students with a wide range
of IQ scores. Following DeMille's (1962) advice, they also included

‘a third experimental group composed of those children who scored high-

both on creativity and IQ. Intercorrelations anbng the neasures of

creativity catmn to the Getzels and Jackbon study were much higher in

sthe arigim;l d.lta. The authors indicate that the unselected nature of
the Scottish sample which is more typical of children with average

~
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abilities, yielddd a rore restricted range of:abiuty than in the
American study. With respect to school achievement, the high IQ's
were better students but not as preferred by the teachers as were the
high creatives ~high IQ's. K |

Using Getzels and Jackson's work as a starting point, Wallach
and Kogan (1965) set about to differentiate intelligence fmn
creativity and then, if possible, to delineate other pettiner,t\t psycho-
logical correlates when both variables were studied separately or
jointly. 8ince the traditmnal view of creativity was vaglue, Wallach
and Kogan (1965) locht#d for basic psyc)t?].'ogical processes presumed to
be associated with creative thought. The writings of Ghiselin (1952)
suggested to them that creative output was related-to skill in . -
producing verbal associates, that is, one idea leads to, causes, '

is associated with the next thought in such a way that a stream o
cognitive wnits is produced, resulting in a creative product.

great thought, ideas and images were in "associated play“ (Ghise

1952, p. 43). Poincaré described moments when he formulated mathema-

tical concepts as involving ideas that "rose in crowds". (Ghiselin,
1952, p. 36). Drawing on themes in creative peopled' experiences,
Mednick -(1962) hypothesized that the creative individual is charhcte-
rized by a flat rather than a steep gradient "regarding the likeli-

hoods with which different associates will occur to him as he contem

plates a task" (mdnlck. 1962, p. 223). A shallow slope gradient

represents a more deliberate choice of associations as well as a more

extensive use of vocabulary while the shart sloped gradient

L9



' represents fewer "cognitive elemnts" typi.cauy :enect.mg highly
stareotyped responses. Itttmbacamthetukofremrdmaiﬂﬂus
area to construct standardized tasks which could encourage the elici- 1
| tation of approiriata creative reapnnaes reflectad in tuo modas of |
responding: in particular, the number of associative responees and the
“Uhiqueness of the associatims ihllach and Kogan (1965) saw two
implications of this theory. Fi:nt, regsponses of high stereotype are | o
likely to be elicited first:; while unique responses will, if they come
at all, come later. Secondly, the steep gradient notion suggested
that highly stereotyped responsef are elicited at a very high rate and-
then rapidly fall off. . |

Mednick's work with asn‘tive gradients also suggestad to
Wallach and Kogan the importance of relaxed testing situations coupled
With unlimited time limits. They hypothesized that stereotyped res-
ponses were more likely to be elicited early in the sequential ermission '
of responses. Since both high and low creatives are 1i5ce1y to produce | -
stereotyped responses early, insufficient t):esting time may artificially
reduce the differences beween the high and 1ow creative group. A time
constraint might also discrim.\&te against those who are slow but
mtmlesswﬁqminthemresponses In that case itwmldappear
the rapid responders (wlth the steeper response qradient) , having given
a greater number of associations after a period of time, would be the

!
more creative.

. P
While Mednick feels the associative ability explaths the
creative process, there is only margmal evidence for the validxty of

his tests. He devised the Rarqte Associates Test (RAT) a,highly\

complex verbal test which stresses the associativeness of items. ) -
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thinking, the RAT is a timed test with specifisd ccxrect aniwers.
whiile it only swperficially resmbles the typical IQ test, the empha-
sis on apre&ténnhndoomctnsponu }mitsﬂntnct‘s power ho'
measure creative thought. . _
.ﬂnevi.dmoegprﬂeptedictive‘validity‘bfﬂnmua SR
creative measure is slight. Mednick (1962) regorted correlations of

0.38 between associative productivity. the RAT' for a gample of

college students, but this was not surpris _
he#vy reliance on verbal fluency. He also reported T:orrelatigns <;£
0.41 fetween the RAT and the Miller Ana.logies Test for graduate
peychology students, while other studies reported sighificant and
positive mlatim.ships between the RAT and traditional verbal IQ mea-
swes (Mednick, 1963; Raimwater, 1964; Mendelsohn & Griswald, 1966;
Laughlin, 1967). In terms o_f"acam achievement, most studies
report zero-order négative correlations with the RAT Qednick, 1962,
1963) while mixed results were obtained for oocwatim\al achiev:ermt

(Bndrews, 1965; Mednick, 1963). As a predictor of any of these -

variables, the RAT had not been impressive, particularly since it
obvigusly ghares a comon variance with other verbal tests. ‘While trme
RAT appears to be an inappropriate measure of creaiivity, Mednick has
.suggested an interesting e:q:l&utim of divergent thinking proces;es.
Acc:?rdil’\g to him, a unique respon\se is the result of combinations of °

.

,n\\aim;ﬂnwhts. The unique responder will therefore exhibit
» relatively few stereotyped agsociative responaes.‘ ) A

The m\a&vig measures of vallagh ;fximibgam:,.(l%S) continued

~
to test those activities tionally examined in creativity
» < Ve - - - - A .
research. . P)(v{ subtests were chosen; ily related to

1 ) / .‘ . r ﬂ) - - P /) ‘, -
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‘Guilford's model of divergent thinkings (1) Instances - "Nems all
the squamﬂxingsimcanthmtof," (2) Alternate Uses - "'mllx#
all the different ways you oould use a knife,” (37 Similarities -
""mllmaall ﬁamysindﬁdzagﬂocerysmamiamsu\mmtm
alike,” (4) Pattern Msanings = “Here 18 a drawing. Tell me all the
 things you think this could be,” (5) Lire Meshing ~ “Here is a Line.
"Tell me all the things you can about it." The responses were soored |
for the number of responses and |the nud:ei of unique responses. ‘
Unlike othef “areativity". researchers, Wallach and Mgan were
‘able to report hiéh split-half reliability ooef_hciehts (eight of .
ten exceeding 0.80), smiafdy large item-sum corvelations, and |
substantial intercorrelaticns. In other words, their item§ were
mnenully"bonsistent, they clustered into five hubtests as expected,
and collectively they measured a single cognitive dimension. '
vhile tpe ten intelligence t:ests were ‘highly interrelated,
correlations between the IQ and creativity measures were low Same
nineteen of the one hundred correlations we:‘é""signiﬁcant at the 0.05
level althdugh no correlation exceeded 0.23. For the total sample
the mean correlation of the creativity frFasures (45 correlations) was
0.41, of intelligence measures (45 mrrelatlons) 0.51, and between
creativity and intelligence measures (100 borrelat:.ons) 0.09. Tt
appears that researchers had finally 1solated two types of measures
pn:oducmg scores indeperﬂent of each other and relatively coherent
among themselves. Evidently wallach and Kogan s tests have nolated
. a dimension of individual differences that possesses gmerality and .
yet is distimt from intelligence (as by IQ). Unfortunately,

the authors referred to the newly di , variable as "creativity”,
: {

Y
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- wiﬁmtpwmmgmyavmmmqnuvammya-dmotmﬂ-
'@ . vity in the real world. Nonetheless, Wallach and'Togen foind
) mmmwmmmmﬁommgmmmm
critical dimensions. With!the independence of the tvo dimensions, the
s;muqamq:etonpdtazmotmy;.gquzo:huu. fitting
the established fbllowimacham High intelligence—high craativity,~
. low mtelngmce-low cr:eativity. high imuuiqeme-low c:utivity,
low intelligence--high creativi.ty. Bshavioural du,‘fm:pmes bewaen '
mmmnmwmmmmlmmt,’
measuring their categarizing ‘and conoept\alizmg ability, and studying
the imgortance of anxiety hnd defensivensss in social situations.
'nnaghvallad\axﬁmgana:minedmhlandfmles aeparately.
a subeequent reanalysis of their data using a wore so;iﬁsticated
“ statistical tectm.tqm (m:mlizmg the data and applying neglressim
} ﬁmﬂnds)mvealedﬂntﬁdmwmmamm%nmportedareéultas

significant €or one sex only, we find it significant for sexes pooled” -
(Cronbach, 19?8, p‘. 501). In these instances, Cronbach u:,g),cfluded that ‘
1tismreparsinmiouswacceptthemgmeralinterpretatim .
wnlegs an interaction inwolving sex 1is apparent. Cronbach smmarized
ﬂnwachmﬂmganmulubymumuatavm‘n the intelligence
factor generally proved to be the best predictor. The h.igh-intelli-
student tended to Le dili.gent and successful though rather‘
ingly, IQ scores accounted for only 14% of the "confidence" . \
' vax.’ianbe Differences witl"x regird to defensiveness and anxisty showed
|'— : the v:—muemgwe groups were more self-assured and generally
e:ocelledmallvariablesdepaﬂentmqmutyofperﬁomm The .
_ ' "aeativity sooresdidmtpredictMotmemiamesotanyof o

l : aﬁndepaﬂentvariables. In general, the highly "creative" students
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results. uﬁn!ﬁgz:g-%azuiiﬁna ,
,zﬁlz&gg%g&&sﬁéﬁﬁﬂi showd the -
Ealnganiﬁ.oﬂug l&n%csgg _
ggﬂge&n‘ work. ﬂ—og&&ﬁ_g

gg,%?%ﬂui@k . In the

3 rlﬂﬂgimtgg_agig -

tion, ﬂ%gggg still, Eﬁnnno..d g«

" hed'a disruptive influence in the classroom which Wallach and Kogan '

(1965) ascribe not to delibarate disruptive behaviou but rather to
"a uﬁ.@ drive toward verbal self-expression which cannot be
inhibitel® (Wallach & Xogan, 1965, p. 89).

2- Divergence /

. Lgpnﬁ.ﬂn&gang:&ﬁﬁﬁ robust
nrsﬁgﬂ%ggﬁ«% other researchers ﬁﬁouunno
convinced. Crurbach's careful reenalysis of the ariginal data led him
to conclude: ,

ixu irpression is that the Fl/ variable
: y limited psychological
nﬁng It can scarcely be considered |
+  ameanwe of ability or creativity; there is
sanaﬁlngwagg
responses of mupericr quality in any situa-
tion. It is ocrrelatad with other measures
of social responuiveness, gangwn ‘
_ (Cronbach, 1968, p. 509).

..........

SN .t?ﬁaﬂinsgm&gﬂ&g Crovbach 35

l&nﬁgﬁlgu»ﬂ "divergence” .




8ince Cronbach's work, however, other ,‘.me. hnvai;&mddad
same cmwi.mingwmeum Usi.nganolder sample of entering colleqe
students, Wallach and Wing (1969) reportad s:l.g:ﬂ.ﬂcant diffem\cas in
MMWMMWSLnMcMMM

(Shﬂmmu,mtmtinmn-mucbdnviour Mpp.rticipation
mi.ns\d'su'easasleadership,.mic,art,drm and science were
asgessed, tmhigh-smmmdmtbedtstmg\dﬂedfmlntm
+ low-SAT student. However, high-diverqers (hi.gh acorersonthe o

- Wallach~-Kogan tests) were mre likely to pa:ti‘cipate in activ:.ties
_mhtadwithleadamhip art.writing and science, though not music,

‘drm,orsocialee:vices&mmelowdivargam In a similar study
Haddon and Iytton (1968) failed to suppol® the Wallach and Wing claim

but did report significant -relat:lms between student divergént ability" '

and teacher mmimtiom for creativity. | Finally, ‘Cropley (1972) found
ﬂ\atdivengenttest:esultstakendurimgradesavencormhtad 0.51
with the students' participation in a&, drama, literature, and music
over the next five years. !
mileﬂﬂsevidencecanbeinterpretedassuppomveofclams

' fox: validity, ﬂmmrk of Hudson indicates that these exanples are

imufﬂ.cient to n‘ainta:l.;x that d:.va:vgent tests are creativity measures.
mmswyofqngnahsdmlboys rmdmn(lQGS) fiound that he could
a]mstalwayapmdictst\ﬂents'amasofpartimﬂarinterestby
munim'qﬂmirsldllon.di\etgaweandmtests Reexamining a
Iseriesoftraditiomlmtests, Msondisooveredtlmtcognitivebias,
\ﬁgmlattveabilityhoperﬁomonméverbalormicalporﬁmof
mmhest,mahetterpmdicbarofsuﬂentdbideofmjorsuﬂy
Ban abeolute ability. For ingtance, the typical historian or mpdern

-~ ‘ {
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18,
umhthndara&urlwm.hmwwofm vas a
'mmamm.mwwummmummm -
mmmwuwmm.mmammuu
';inablnty,wmalcamtommdmmminpncml‘
mamt-dooracuvmu w0
hen dlverg wummmﬂm'sattmtimhhmmatd
'ﬁl{;pp&mﬂut épm-adadmunndcutmaunwm
°,.dwutawuug1vaabetmnmﬂeor of stulents’ abilities, bright-
‘mes,axﬂﬂnwm. 'imeead lnﬁmnﬂﬂ\atdﬂugmttutsma
mwmmofﬁnm/wmmumum The arts student, in
#ﬂd mﬂadmﬁwdimqanttests,v&dleﬂ{eacimsuﬂent
parfomadwllmthecgmargmtmm
] m:ésmscmuywmmmmmzywaofﬂe
' Wcreativity" tests. What Wallach and Wizg (1969) and Cropley (1967)
have identified as creative cutput and correlated with results on
cnﬁativity tests can simply be interpreted as the characteristic and
predictable productiyity of arts stulents. Haison has shown that these
testsamnaaswesofacogaitivebiastmrdsarts-lﬂceexﬂeavoursam
that high-converqent scieme students are therefore equally capable of -
creative output. /
" ‘Other studies mp‘poremscontenuon. Yoas (1972) vhile
) st\ﬂyinqconvergmt anidivezgant abilities of\nﬂar-qradmtesfam
‘tlutthehighlydive:gmtsuﬂantswereptedadmxtlyinﬂnartsm
tmﬁedtobeminvolvedincawvdﬂeactivlties
" Foe (1952) in her atudy of eminent physical and social scientists

mheaashnilarpoint : a , ‘ ']
. .



festad a quite remarkable independence of
parental relations and were without quilt *
feelings about it, while the social scientists
many dependent attitudes, much rebelli-
and considerable helplessness. -
¥hereas the characteristic pattern among the .
biologists and physicists is that of the shy, { toe
lcmly, over-intellectualized boy, among the
social scientists the picture is very differ-
ant. They got into social activity and . -
. intensive and extensive dating at an early age. :
+'They were often presidents of their classes, ‘
editors of tha yearbooks and literary magazi-~
Wbigmmconage This
\ betwean the natural and social
ncimusumstiuam;ftexﬂwyg:w ‘
w. (Foe, 1952, p. 25) . L

' Creat.tve scimtists undergraduates, or mglish school boys
cannot be d:.ffermtuted by theix p:;-fmance on a divergent test. In
harms of testing oorﬁitiom, the h.ighly areative scientists must have
beanboredwkmcmfxontedwiﬂmtypical creativity tests. These | -

scientists, f?rrous for their critical and precise thinking pmbabl,y
'ﬁo\md such problems trivial an!‘ruﬁg:efully t.ime-consmd.ng Ag Hudson
(1966) has previwsly remarked, m'ea}tive output is the :esult of

intense concentration which ultimately results in a product that is

o

‘mvelarﬂappmpriate. Hanthisdeﬂ.xﬁtion,thereisonlycircum
\tantialevidmcethatteetswhidxaskthesubjecttopmndeasmny ),

Al

.uses of a *brick or ba.riel as possible are measures of crea.t:.vity
|

3- Divergence.and Acadenic Achievement . ’

Shmdimrgentscoreamgmamuyizﬂeperﬂentofmrgmt
scoresardsimecmnargmcealomualimitedpredicborofaclﬂm-
ment, |1t might prove h.ntamstim to irmstigrte the divergent test's
value as a predictor of acadernicachievemt Feldhusen, Treffinger
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o o S h
and Elias (1970) state that divergent thinking and creative-self

. | ) .
ratings made: significant contributions to the prediction of sc;fqol

achjevement among adolescents gver a four year period. Cline,
Richards, and Abe (1962) fouhd that the "creativity" tests did have
considerable validity as a predictor-of ac&mlc performance ard a

hrgeportion,oftlxebriter:lmvaﬁanoeaoemmted for by the "creati-

-vity"testskuarbta_ocou’nbed for by the convergent measure.
cxmsideringi:hemlatiqmm,pamimmgﬂwoonvergentaxﬂdiver- .

gent measures and achievement, Feldhusen, Denny, and Condon (1965)

| found that the verbal and quantitative ability measures and tésts of
originality, flexibility, and fluency predicted achieverent in a
mubeér of subjects. However, using the Torrance creativity tests,

Circirelli (1964) found & limjted usefulness for "creativity" measures -

as a predictor. 'Ihis contradictory 'findi.ng probably demonstrates the
mmtumofteqﬁmwﬁtmmammmporwnceofm
appropriate choice of divergent and*convergent measures. —

’ Lt o
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_Feidhusqn et .al. (1971) felt divergent testing conditions fnight

have a substantial effect or the test's predictive effectiveness.
With a sample of elementary school children under four testing condi-
t:ions, they concluded that diverqence did predict gﬁevatent; its
contribution varying with the test conditions and the course dontent.
For instance, for mathematics and English language arts achievement,
the. mltiple correlations with the divergent scores under a game-like
situation were lower thAn multiple correlations for three more _
structured methods of. testing. Unfortunately no convergesit measures
\vv@g;"euaedasriv;\l“predictor's. - / | m‘, |
‘m!ﬁtedwze&mdadmnm'mmmwfomrea
high on divergent tests achieved as well in achool as the high

i
v
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convergers. Sindlarily, Wallach and Wing (1963) found thist the hish

diwrgersandcdave:gusmboth aqually superior, relative to the

sanple mmmﬁmw;mgﬂa’néﬂmm (1966)
dammtedﬂmehighmhathaawuﬂdivérga{mm&ed
highest of all mﬂgush language arts and had gimilar acm:eadn
ariﬂumticoo«paredboﬂ\osehighonlyinmmva _
Ymmhoosaa)usmgtmmfowﬂﬂnhigh-divarqmtgrap
didumllmﬂxem/mstofmumtiomlmlngtmtasthehigh
convergersdespitealarga mdifferemebetmenthegrupe when

the IQ factors'were covaried Yamemoto found that the high "creatives®
outperforned the low "creatives" demonstrating the inportance of the
relationship between divergence and achievemedt (Yamamoto, 1965).
Cropley (1967), using a Canadian sample and an mpm\lred
experinental desigrr predicted that he could discriminate bet:»een the
highaxﬂlowachieversmﬂmebasisofdivergmtscpresevenmthm
r:amved The findings substantiatedhis claims s:l.mestxﬁents high on
bothabilitiesperfomedbetterthanthehighconvergers. The low
convergent-high divergent and low convergent-low divergent groups

follwedtlﬁrda:ﬂfourthinrarﬂdng mdxcatingthathlghdiverqeqt
/

~ability subetantially aided the student in his scholastic achievement.

Maslany (1973) set out to determine the extent of szdJ.ction of
convergent and dlverqent abilities in academic and non-academc aoti- -
vities after a delay of seven years. His results added little to the
arqurent that dlvprgeme would be a good predictor o{rm-academic ,
achievenent: which 'mcidentany supplied further evidence for the Poor
vali.dity of divergenteé as a measure of creativity, 0veral.1, convergence
was consietently the hetter p:ed.:.ctor althom;h divergence’ did signifi-

cantly contrih.\te m'a@ prediction of one academic (fixstyear GFA) and of
one mn-acadanic activity (music), -
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4~ The mﬂmma of ﬂulumi_nlmvnurunﬁ‘

The unexpected finding in the Getzsls and Jackson (1962) study '
thatdespiunumtyﬂmm’pogntdifﬁemtﬁetm’m
mmuymummﬁmmommuuwiw.
Msﬂﬂsmlypumymmbedearn&chmm
1962; Palm, 1969; Yamemoto, 1964). Turrance (1962)3\199&1:«1&:&'
wmmmmwmu. (ne difference is situa-

tional, 'Bnhnadmlaﬂmhamwabldtocmﬂmﬂuearuer

/
mﬂtsm&’iﬁfﬂelm&aryndmlarﬂﬂaoﬂm, an\xrban

parochial school. mﬂlﬂmead‘mlshawbeendmr&tetizedasm
wmuﬂwttm(lssa)mtng&eumwdmmw
divergent test a.?.(a méasure of crea_tivity, felt canvergent and diver-
gent thirking should be considered two different hut complementary
tlinking styles. They remarked that school experience, particularily
in the early years, was especially crucial to child: development and

) suhseqmtlymm:adﬂxe’leamimaxwmmmrtoftheelasm ™O -

learning enviroments. One group was the of a fonml tradi-
ﬁaﬂsystmﬂmgrmtmm th.i.tﬂdng while the
ounrh;abgentaug:minasysmdanctenzedby"hxfmm child-
mmaﬁeruairleamu‘éaffm
mvimments,cmparisonswemmdeofstlﬁentsmtdwdforverbalm
a:rlthesoc:lo—ecoranicstatmoftheirpaxent'sm. Asatpectedthe ’
stwentsfruninﬁo:mlscrnolsaﬁmdsigniﬁ,camlyhighermtwtsof
divengaxtthiﬂd:qevmﬂm:ghboththegmmpshadbeenexposedtoa
mhﬂwlymﬂﬁmmlardmmmfmfourimmmgyears
‘Haddon ard Lytton concluded t.hat the early experieme of diffemt

/

4
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learning envircoments helped develdp various attitudes toward learn-

', ing and.a preference for a particular type of envircrment. ~The authors
. . (] S
didnott}mﬂcthatsecaﬂaxysclbolhadnqchinpactmcognitive !
deVelopnent. , ‘ ' o |

~

vmue f:esb.xiying this issue, Yamamoto (1963, 1964) pointed ot
oo that there was another critical variable asi&e from student bias which
. affected academic achievenent-. He oontended that the teacher's
-+ "creative" abilities might ;l;mteract with the student's own cognitive
. style. In his study, he examined the "creativity", measured by the

/
TICT, of grade five teachers. One result showed’a significant inter-

action between student and teacher "creativ@ty" when arithmetic skills

*

were the dependent measure. .With low divergent teachers, the high-
divergent studehts did worst of all, while. the canbination of 1ow
dlve.rgent teachers and 1ow pupil divergence resulted in the hlghest
o . level of at:hlevenent In addition, high divergent students pg;'f
poorly when the teachers were high-ar low diverggrs. _
» Although Yamamoto was cautious about making generalizations, he
did conclude that there was sufficient evidence to demonstrate that _
classroam g?chi;vment: was partly dependent on the cognitive style of
the teacher. From this and other evidence Freeran, Butcher, and °
Christie (1971) concluded that tharactwns between teachers and
students are camplex and are not always ad;antageous to the learner.
3 Within an Aptitude Treatment Interaction (ATI) paradigm,

A MacDonald and Raths (1964), conducted a study where a group of ciu.ldrem
w8 ”’”vas giver tiéelve tasks, three each of four different types—frustrating,
open closed, passive. Rat:ers Judged the group involvement and the

‘ pupils rated each task for liking. The aduthors concluded that 1ow
_/ j o ’ i

S

v ©
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..r:t-"- . . . . ‘_j‘; N "oy R l e
"creatives” tended to-dislike frustrating curriculum assigumts and |
. ' pemnmdpoorlyanopmamzmtnﬂngmkswlﬁlehigh" tives"

&;mwmmcmm | L

Barloer—hm (1970) mtifnnd to study the effects of learning
erwim:entsondivargmtpmductim Shepredictedthesdnolsard
teadmpreferringalessfomalapproachbomiculmmﬂddom
toexmuragedivergmtthiﬂdmt!nnﬂmevdwirﬂicatedapmfm
fdrmmacoeptgdstmﬂ;rdsqfad)ievm:ent. The teachers were divided ° .

into two groups—those who had progressive and informal attitudes

K m:dleamingandﬂnsem‘?emmtivearﬂintmstedintm
traditional methods. . - )
'Findings indicated that the diverge.nt.scores of students with

’ “pzogzessive teachers tended to show a definite improvement while the . o
‘ )"fomnl teachersappearedtohaveamgauveeffeé:tonmeirst\ﬁents
‘ ' It wasvalso reported that the progressive teachers spemtmmtimwith
' ' higtl'diyetgers;ga;xwithﬂaelwsooiers. The teachers apparently had
more trouble deveioping the divergent skills of &+ stutents.
'me highly d:werge.nt students tended to be less environment-
bound and demonstrated more initiative and motlvation than the low
 diverbers.. These result§ suport the earlier Haddon and Lytton (1968)
o ' claim that self~initiated learning is the most crucial variable in
‘ & H student "creativity". A
In a secorﬂa};t[#dml sanple, using the same testing material, -
nyttoxi and Cottoh (1969) found contradictory evidence to support their
nea.rli.er fi.rdmg that divergence vwas a function of school "infarmality".
- 'n-neyattrxhxtedﬂlese:emntstoammberofmtexvenmgvariablwall
. : poigtmg ‘to the complexity of the leammg situation and a need for a

greater mﬂersbmding of the classroom envirorment,

o
. * 5
A . .

- L -
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To better describe this phenamencn an extustive series of
experirents were confuctsd by Anderscn and alberg vhere “miltivariate
studies determined the relationship between the student's perception
ofttxeclassawimmt‘axﬂdassl;aamir)g' (Anderson & Walberg,
1968), individual perception and individual learning (alberg &
Anderson, 1967)) tancher perscnality as a predictor of classroom ,-
climate (Walberg,’ 1969), clasarocm climate as a prefictor of indivi-

“ dual achievemant (Ande.rson 1969, 1970), and course content and teachep
sex on the social clinnte of learn.i.ng (Ardefson, 1971), All-their
published reports present significant fimhgs.

o .

5~ Student-Teacher Interaction ™ .

Using a more mature sanple, Joyoe &nd Hudson (1968) imvestigated
the interaction of the pexsomutia amd intellectual styla; of
st'.ﬂekts w:.ththoseoftheir teachers, with observations made in a
statistics class of madical students. One l'nmdred and fifty~-four
students and four teachers took part in the experinent over three
amessive class periods. Students were asked to conplete two rating
forms, one to judge their own diwergent - convergent ab:.lity and the
other ta estimate the cognitive style of his own particular teacher.,
The teachers also rated each of their students-and their own ability.
An observer also submitted ratings of the teacher.

' The results showed a consistent relationship among the teachers'
own ratings of themselves, the students' ratings and the observers'

opinions. Student eStimates of their own cognitive bias were signifi- ]

cantly related to the teachers' estimates. an analysis of final

_examinations suggested that certain typm\éf students obtained better

Y
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m.rks!.tunghtw teachers, For exarple, students who had

byttnmtdiwtqmtteadm
Lo
‘ Although the overall hypotheses were confirmed, scme of the /
fitﬂingsdidsuggasttmtmﬂelearnmg]isafﬁectadbyt}nsmilari-

tiasbabbmnaognittvectyluofteadnraxﬂsttﬂentﬂeseinter-

‘actions are not always advantageous. mm instances, convergers as | |
vell as divergers ave better taught by divergers. *
Inportant interactions have also been found using the abstract

belief systeme of teachets as the predictor variable. Harvey, Prather,
White ard Hoffmeister (1968) found that the most abstract teachers
acpressedagreatermmminmrdchildren, were more encouxaging of
cxeatwityandlees gtructure bound. The concrete teachers were less
:esourcefulaxﬂmmp\miuvethanabstractteadmwhilet}eir
students were more imolvadwiththe:.rmrk higherinaduevatentand
less concrete than their countervarts. . |

| Ssince the importance of interactions was obvious, a methodology
capable of measuring this effect was needed. 'The suggestion that, in >
general, teacherspmeferﬂxeconvergertoﬂxedxvergerradwidespread
acceptance. Experimental errors aside, this argument was usurp&ismg
as various stulies had shown convergent and divergent students achieved
equally well (Getzels & Jackson, 1952)' and desirability ratings
Wulafe affected by a halo effect which is largely influenced by
&due‘éé:éntnbuam, 1959). Wallach & Kogan (1965) felt singe the -
diffgpe;ne in ratings was not due to achievement, teachers had differ-
ent valié systems regarding stulent behaviour, thus meking it difficult
for them to objectively j\.dge student. classroam bdlav:t.our. They 5
concluded, - u'erefm:'e, th‘at ratings were not useful in creativity l

|
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mbymmm.wuuﬂmm (ms)mamqga v
et al, (Ml)du!msmtadﬂatm n&mmumﬂwd‘m
mr&m;muuqctuum,m fotivation
uﬂhweut.udﬂnMMWﬂﬂd!lﬂth. Biggsmgqestad 0
ﬂutmmmumsotmmimwuhquenbuwiqm
mnmémammd:mmwmunmm'nm N

. " §ince rating forms favor convergers, (muﬁotd.19§7)unzemu’ ‘ ‘
* strangly indicate that teachers were able to distinguish students exhi-
biting divergent behaviour and react favorably to them. } o

In a follow \p study, Biggs, Fitzgerald and Atkinson (1971) : N

| measured student convergent and divergent abilities and asked teachers T
to rate tiaﬁt&imts‘ccmq:tinlaxﬂn;aclﬁtﬂmlperfom‘ Results
,hdicatetlmtvtenconvergentabﬂityisheldmtant,teac}nrs
rate positively behaviours associated with divergent be!nvimn' In . |

# facf.contr;zytocetzelamaadmtacmmmatteadaersdomtlﬁe .
divergarsormlachardmgansmmtﬂxatraungsaremrmless,,

itsesmmreplausiblehomluﬂeﬂntteadurraﬁmsabon&smke
non-convergent behaviour. Biqgaarﬂhiscollaaguesfeeltheirresults
azevalidalﬁm:ghanveryiuportantmofvariarmhadbem
excluded from these studies. Emeptfcra.studyby&ﬁy(w’m)ﬂu

cognitive style of tha rater has been ignored rating studies. -
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vall knows. mmmmm (1965) anﬂJ, ﬂudiw
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mttstmgimmam,ﬁmwﬁm
mmwﬂﬂmmﬂ:itwmﬂnﬁﬂrﬂadufmw
mamotmmmmo!&mm—
mtingﬂntmdmnhsorlmplyaﬁmﬁmofﬂndifm,m
instructions and time limits for tha two sets of tasks™ (p. 308). !
mﬂmwﬂntamrgmmmﬂdimhﬁimtaamlysisbem
hoamntforﬂnmhmad\neoﬂnoammtardconm "—“

T YR
-
6~ Problems of Matlndologg_

Many of the stullés that have investigated trait-treatment
i:xteractinnhﬂasufﬁexed fmamtd:erofreseamhdesignmdstatis-

tica.lex;n/

N Sareat\ﬂiasofcogrﬁtivastquarﬂacadsnicaddmmhave

pooled subjects from d:.ffemt grade levgzls tﬁ-‘-wx:rease the sample -

size (Yamamoto, 1965). 'mis method ig inappropriate as it imoxrectly
assunes that achievement is independent of grade livel.. Achievement <

scores have also been pooled to present an overall indicator of a .. . -~
student 's general scholastic ahﬂity although different deperﬂent -
"boores vere used for each student. Yamamoto, having used this method,
later admits his inability to defend the procedure.

/~/ kalynuofvarimnea:astatistimltoolhasbeencdticized
becauseofmmtmahﬂityofitsmjorassmptm Also, "blind
appUmtimofﬂamulysisofvanmtadmiqmmdarswhdmm

mtoﬂnkirﬁofdatamplayadwuldseautomntﬂaho
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(Getzels & Jackeon, 1962; Wallach & Kogan, 1965). This technique, e
wmmmammm,ommmammof
 the saple anl relies entirely on &ifferences betvesn top axd bottm
groups. Mmﬂmo&mwmﬂamtammups»ama o
mcamfulappmudl mh\gtlndblewtphoramuberofoﬂ\ér |

mmmmightmtmlquiteﬂ\emmmlt (Punc'h

\/}971)

7~ Sumery

Claime that divergent tests are measures of "creativity” have
stirred a controversy which has dravn attention fmnpossibleuseof
divexgemeasaomplenenttoﬂ'epoptﬂaxm (convermt) measure
The multiplicity of posaible criteria for measuring a creative act
and catplaclity qf‘t:he associated oégni.tiwu processes are so great that
apﬁpe:-am-pémutestnﬂicatesatbestamlezélaumnem
the variables. mvergmtabnitymﬂ\eoﬂmhmﬂwtmused in

omjmctionwithomwemmoelnsbeendmmtxatedasausefulpmdic-
tor of classroom achievement. ' s - —
I mtanmofrgseardtdesim,lumtofﬂnsuﬂieshmlving .
student characteristics and achievement have neglected the important -
influence of the teacher on these dependent varisbles, While the

appropriate teacher varisble is difficult to dota:mi.m and partially |
dictatedbyﬂnobjectiwsozﬂ\emﬂy ﬁnmstpanimﬁmn-appmad\ \
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mmmmwtyo:mmwtm,
mum) ltah-tht" .Sespite the diversity of definitions
B 'ﬂumtmntimormhbdmm (pem. 'Realizing
o Hmmummmnmamumwo:mm
‘ mm(mtmm)wmmmmm
I " reveal a weakness in “that they structure the situstion in advance and |
| demand a response of. a certain kind fram the tast taken® (p. 11). He
- mm&mttenum”divamtthbﬂdmparthllyumfyﬂu
T ¥ mmtallowthnixﬂivmmlwmpmdwithanuw
.7 of plternatives. .
} - Mmmmmmmmuummwgw
0 mmnm(uss)muomuthamxmwauymm
fuﬂhmuhoﬂndimsiamwofintelhqqm '&aditiqnlwork
mlyhmﬂgaudﬂulnﬂarwmofr&memde, ﬂneffectivenesa
' ofcogritivebmasaptadicmotadummt,uﬂﬁmlowvalidity i
otmwst.sj\dgadintenmofmsinlatermvours

Xt was probably this dissatisfaction with mtalliqame tests
that pmtrpted researchers such as Torrance (1959). Taylor (1960), and
. JOoflford (1950) to conduct more novel investigations. By and large
different from 10 measures, required a different response mode and
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s ~ pmummmwityq:nlyummumnm
X B m.emeymﬂm»mumuvemmmﬂm mm
mtmhhﬂumﬂmofmﬂv&tyww&h
conparing “creativity” with I0. ot
' i mmmy,ﬂummumy'mozmmm
mmﬂnmmmm They rost. often measured the
maognitiwabﬂitielulomtl,andmalmpootpndicm&
ﬂubdnmﬂwnmodlywmm. Waild the results vere at °
tines discouraging, vesserchers such as Hxlson (1966) and Wallach and
rogan usss)‘wm ahle to damonstrats ant'mmgmt‘ug divergent
&gqm&uﬁmmémofww.

9

The purpose of this study is to investigate the relationship
otttesefoog:ﬂtiveahnitmhomamﬂararﬂtheitusefuhmum " |
predictors of school admiement, student behaviour.and classroom °
climate. P |

| 2~ Hypotheses o | | .
‘ ) ' . . J , { . '
-hdt!wpouuisvdllbemtedinﬂxedimctimofthe’
" epected results. nmwmxaefonmdbyabmfmionmexplam-

ingﬂlaexpectedcmttuxtimaﬁiuportmofeachhypoﬂmis

1) Dtvar@t Tests _
Hypothesis 1 ﬁmmmmﬂffmindi\m'qentcr
convergent- ability, ' . ,
b &uml(lsselpointsmtﬂntmsuﬂiumtdaum
. each sex separately withut first damstrating the presence-of an

htg;actim. Within sex analysis cuts the degrees.of freedom in half
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Togan (1965) measures and Ciopler's growp aduiniatersd tests asés) DR
ymmmmmuﬂmmmwmtuma .
sarple, ﬁn\amm~mwtmﬂmwhwmuyﬂwhi¢ |

clustaring properties of the divergent measure and its relative infe- ~ = - 7
i1) Academic Achievement - - o
Hypothesis 4  Divargent test scores will significantly o
inprove the prediction of academic achievement! |
" mmum(d?n‘mdiwmtmts’m R
conmon variance with convergent measures, and the content specificity . -

otﬂndeperﬂentvariablea) itishypoﬂuizedﬂntbyus!{agam‘;a
suuplewiﬂzmdime\&wimtvarubl«mﬂhﬂapaﬂent
measures this unresolved issue should be clarified. .
| . ’ ) : .)‘
1i1) Divergent Processes ‘
, Hypotheses 5 and 6 'nﬁmsgaseataagim‘stimlmw:m,w .

be valy more original (iypothesis 5) and the criginality = =~ #°
gtuﬂmu'othi'ghmlowdimqémwulipmtasbypotmmw ' “

"ma&mﬂuhﬁ.. e e : l

\
% 7 -
» ' - A A,’
» #
- VN

v i

} Fi - LY
! 1 o~ N lf" . 5,;

! ¥



hasgaaldjmted,mmdawauc,mdimnizeduﬂlau

‘v¢‘

Madnick's '(1962) mum that odqmqg h ttn ncult ot ; ~3;;‘ z%
associative processes suggests that dtm caft aleo bt dq:hin!d o 1“‘5‘
in & ‘sinilar nanser. Using this principle Willach and Rogan (1965) e
dwuedt)nird.tquum m.mmnmulymgwhom- j
tigate the validity of the Meintkk theory. .y

tv) Stadent Pehavtour | 2
| Botteses 7im's  After sccoumting for statint and T
teacher (when Applimble) corvergent ability, divergence will increase ‘:
tln;rndlctabilityofsb.ﬂmtbdnvimmumammedbyﬁnm '
(ypothesis 7). However, the predictability of stulent behavior will y
eig\ificqntly increase when the teacher re.latea cognitive variables_
interact with the same student varizbles (Hypothesis 8). |

The Getzels amd Jackson 11962) contention that convergers are
generally preferred was confoundad by uninvestigated teacher cognitive
abilities bias. Recent evidence that mst teachers are convergently
biased (Axelrod, 1968) and theories of interpersonal attraction
(I'Battar, 1971) clearly do.not support -Getzels' and Jackson's findings.

) Ths stuly has set out to investigate whether stulents, in general,.are
) ;?mwd‘uaf@ntin!}éfﬂnirfe&dnr's cognitive ability. i
. . v v
V) Classroon Climts - i g/ |

‘Hypotheses 9 and 10 After accounting for student and
teacher (whan applicable) convergent ability, high divergerjt teachers - -
wlllcwdwtclasseatlntcmfom to ﬂaetraditional expectation of -
divergers;. that is, ﬂnclasseswillbemfzedivum, mminﬁdml



cmpetit.tveﬂmﬂmeoflwdiwrgmttudm Inopmticnnl |
mvmﬁwmlWWYWMMu' A
axnaa;wedbyﬂummypoﬂmism'mhypoﬁmgmsta@dabwt
the remairiing dependent variables which are included for speculative
W However, in-spite of the importance of teacher divergence |
Mtswillmpquitivelyperceivaﬂ\ec‘auganemimmtm -
taught by teachers of similar cognitive style (ypothesis 10). Tha
lh;nﬂmmvimnentineadipla;mispuﬂmythepmductof
teacher's cognitive abilities and the overall abilities of the class.
mmmmw&mmw@mmum
hypothesized that stisdents with cognitive styles in accordance with
Meoftrairteadnrs'willperceiveﬂleelassinamreposltiva -
manner ., . . \ ~
// ' ' " | . e
3~ Ewperimental Design - °

The highly interactive nature of the learning process needs
areseardmdesignMneasmstleinteractionoftaadnrmﬂ

student dm:'acteristics and their subsequent effect on student:beha-
vlmmleamingemrimmnts,axﬂclassmnleammg 'misparticular
pt\ilosophy;msaayreomuybemaruculatadmﬂappugdbysmgel
and Siegel (1968). More recently, Cronbach and Snow (1969) have
ptoposedagésxeralmﬂnéologgfcrﬂest\ﬂyofixﬂiyidmldiff;r-
ences, apttttﬂesaxﬂlaamin;outomea |

| In the following study, all grade ten and-eleven students and
teachers in a typical Canadian high school were subjected to a series
of eowxitive tests. nAside fruncollei:d.pg'the usmlaclﬂevatmt
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| indtces, #@_mmwmmammgmw

mdﬁmﬁafweadxotmw Bwuly, mmm

|mwﬂumammmmmw

Meﬂmwum:eqmumwmlmtoftimhommm

‘msitatesagoodmpportwiﬂ\them the extra effort is

ohrianlwa'Hmhue mﬂnsuplestma,dumatexlm':'sratug

ﬂ ofammmsuﬂmt'smlmtimotﬁam In the more
msimm,eadtshﬂmthuhaenmtedbyammerofteadm -

mileﬂnmdusamnftmmluﬁﬁedammoftﬂmshytheir
diffemtsttﬂmts. . ) ;

Msttﬂentmﬂtaadnrinteract@ﬂsmsasadaumﬁt
vdmidxwﬂlpemithu&xwiﬂﬂnmﬂbeﬁmchssamlyses In addition,
this technique facilitabestheweof regression analysis, a method
ﬂﬂdthasreceivedmiderablesmortintecaatyeatJasagemral
analytic instmmt for edtmtiml studies (Cohen, 1968;- mrl.irgt'nn
1968) .

|
4-Wofmn1ysi§ - .
results, 'medisc&siMWilloudycmmabrief sunraryofﬂnnajor
statistlcalmﬂwdsmployedandarationalefottheiruse
matinportant thissb.ﬂyhasbeaxdesigmdfcruseina
wltivariate multiple regression analyai.s. menever possible the data
wﬂlbeamlysedusingtlﬂsteduﬁque beca\meofitssmplicityarﬂ
s\mriorityasahoolforunlysis. |

The essence of mgress:lm analysis if as follows: An equation

A3

is mgé up of ‘criterion scores {e.g., pdavment) on one side of the

~
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eq:atimandqmiesofselectadpredictm variables (e.g.. conver-
qmtanddivu'qmtscpru)mﬂ:eoﬂ\er The correlation between the

aiwmmmmmmmmum‘mmwdmm
© intercorrelationg betwgen the predictors into acoount, a set of weights

are derivel. These weights wen linearly conbined in an equaticn gives!’

an approximate prediction of the criterion variable. Obviously, -
\c):iwia thatarewellpraiictedbyﬂeequatimaremeuaetulthm
" poorly predicted variables. The statistics involved in dd:e:mini.ng tha
aignificafbe of thi.s pr:edictim is the multiple comlatim. R atﬂ t:hn
multiple correlation squared, R2, This statistics reflects the rela-
timghipbemmw (o estimtedcriteria) zmdtheactnal
criteria. It also irdl.cabes the amount of variance of t.he criteria
thathasbeauacco\:\ffmbyﬂxepredictor. matmbemst:edfar
significance w1th F distribution (Kerlinger & Pedhazur| 1973)

A forward of regression solution will be used in order to
select the mmallest/mmber of variables which statist:;ically predict the
dependent var . mmwéwyiemuemm;nm
solutigm.ﬁt ch stage of the analysis the change in R2 attrilbuted

‘to the new additicnal varisble will be tested according to the follow-
ing equation: - |
P = &321 = RD)/0g - k)
. o (1-R21) / (N-k1-1) )
\ where a21 = the squared multiple carrelatich of the additional

-

variable

1

RZ2; = the squared multiple correlation of the original
© 7  variables , . '

X = ﬂmmofirﬁepaﬂsmmmblesofnzl .
kzuthemmberd:hﬂepeﬂmtvaﬂableaornzz
N = the total nurber of cases | -

LY
A significant F ratio indicates that the change 4n R? is,
statistically significant. -
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- Like all statistical technigues, the regression method has

sevaral assuvptions which are usually associated with testing the

sigmfiqameofafhﬂ!.ng in regression, Ltisassu'xadtlmt
thapu:adictedeoozuammmnllydhtrih;tedateachvalmofme

" predictors. Nulaﬂusmmptimismtmededtocalculateﬂn

'qf x.

" p. ‘49’7) Maslany (1973) agrees with Cronbach but for a dJ.fferento

cone]ationorbetav&qht, itisessmtialmmtﬂer‘ratio. The
seoom}assmptionisthag:auﬂxeYvariancesareequalateadlvalm T
v : , : .

‘ i -
: ) \
‘ Metlublogically,noststnﬂiesofdivergenoehmamjor .

‘ﬂmofmtconsideringanyomvergmt data inthei.r analysis when

studying di t abilities (Yamamoto, 1964, Torrance, 1969) or else-
have added’ the coixywrgent measure to the stepwise analysis after the
divergent scores. (Cropley, 1966) -

Cronbach (1968) strongly opposes this method of analysis and
arques tl'.l'}at the convergent measure beJ.ng rore famlllar ard better
understood should be used as the first predictor followed by divergent
soores.* His rat:‘.'oxﬁle for this a.ppmahh is to place "the burden of *
proof on the newly proposed psychological varjable, (c::mbach, 1968,

reason. He feels that since d:.vergemﬁfwt',iarecmbemmetohseam

takeanlmrdlmteanmmtoftmeto theysmuldbeplaced'm
the regression equation last’ fort}'lesakeof e&anny
Statistically this issue is of prime importance; if. twd‘f‘*

pu:ed.l.ctOrs correlated, thenthedrder i.nwhichﬂ\eyareplacedmthe

-regression fo will different results, This effect is due ’ *

tot:hes}amdcamnvariameofthepxedictorvarmbles. Iftwo
predictor variables are highly correlated, then aone will be a good

o ' \
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predictor, and the other not. mm.glnrﬂamhﬂmbchmﬂﬂ
unpredicm,ﬁﬁmmdwﬂmtanotﬂnvarhhleamlbe,ud;
hence rot: apparently as important. b "
One note of caution is needed. 'nnhatofmightsofany.
mg:essioneqmtionamdesiqmdtoyieldﬂnhig!mtpossiblem-
hﬁonbeumnﬂnhﬂependentmiablesmﬂundnpaﬂentmuble
withﬂnmﬂerlyimam:ptimﬂutﬂuzem—ordb:comhﬂmm
exrror free, Ebrﬂﬁsmamiti.sa.lvaysaivisable,aspmvimnly

" men toorderﬂeimepenhntmhbfainmdxﬂ\eymtertm

regression, mezeby reducing orie source of spuriously pmducad sigmi-
ficant relationships. However, if the derived weights from a
regressioh equation are applied to the predictor scores of another
sample and then resulting correlations between'these predicted scares
are ‘correlated with the observed dependent varisbles, the predicted
soores and the actual observed scores will almost always yield corre-
lations lover than the criginal R. This occurrence is typically
referred to as the sh;inkal;e effect.

, Although: shrinkage will not be considered in this study it is
important to test: the results on other samples to test the stability
and gereralizability of the results. Probably the best ifethod. for .
estimating the degree of shruﬂcage is to perform a cross-validatlon
(Lord and Novxi 1968, pp. 285). This is done by using two samples.

. AzegressmnequationaxﬂRzamderivedfmﬂnﬁrstsmplew!ud\

'largedepending:onthegsqﬁﬂjessofﬂuep:edictors.

\ ksubsequentlyapplmdtothéseoorﬂsanple, thusyieldmga‘llfor
eachsubject. simple r is.then computed for the criterion depmﬂent .

vari.ablesofthesecondsanpleaxﬂtte!’l. 'medifferenceinﬂ:enzs
of the, two sanples represent the shrinkage affect which can be smll or

=] .

e
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m-piuo!ﬂwahiutydﬂumldplemimm
tonmmmthmhtivamu&ih:timofewhmceofmm,
rwmhdmimwuchommndmmmofmmm
cbviously still necessary. One much set of varisbles which might
have confonded the analyses was the effect of the batween and within
' class variance. | ~ \ o .

Aé&%hquﬂmtbﬂuvimmﬂ‘dhsmclmatemw
by activities within individual classes, and since these behaviours,
mmmmwekhémsmhypoummatobedmby
cpgnitive abilities of students and teachers, it was ifperative that
w%ammmamwbgk@twwummmm |
within a class. | | , ‘ o .

'no permﬁ.t analyaes of individuals from different classes, the - -

mesvarestandaxdizedarmﬂﬂeclassmsmdofﬂescorespooled

e ———

In this way, the between class variance was cmtrolledknd the analyses
could proceed using the .i:ﬂividual as the pasic unit of°analysis.
’ Asanalterm?:ivemethod, ituasalsopossibletnrmseparate
analyses ofﬂedepedmtvhrmbles for each class and then inspect the
average contributions of the predictors or the outliers. Altln:gh this
~ method has considerable merit, the £ le cost of ruming 48 regres-
sion equations for each of the 24 dependent variables would have been
too great. ' -

However, to test the ference between thege two methods,
analyses for six rdndomly t:hozf deperdent variables were done using
both methods of analysis. The similarity between the two results
indicated that the cost effectiveness of the first method was superior
witho;zt any apparent 1oss to the value of the results.

3




| 'mmmwmwtmmmm

called "between class" analyues

While :ngrmjm amlyluhutl m MM ‘are Mtivay ;, REN

interesting, uuyofcmaomtmmmungm mmmau: ﬂm:
u,mmﬂummmamwmoﬁm -
variance. mmmmwmmmmmmua L
mmnmthmmmhmummwmm .

udmofthafcrty—eightchsmq;euudinamiuofmlyahm- .
parhngthediffermhehmchm 'mhaeriasotmlylasm

‘ IR . |
,S-M ~ ~ ~ | ’ v
‘lchArifytraanplyticalseqmmeofqiissuny,amuc
diagrmnhasbemprq:aredtorqxesa\tthemdarihgoﬁmhypoﬁ\eses’ (
PR -t
INSERT FIGURE 1 ABOUT HERE ‘ o N

+ . fThe initial analyaer:are primarily concerned with descriptive
presentations of the data and the testing of simple relationships

-‘between’ various subgroups wi-ﬂdnuthe sample (e.g., sex, ;radé) .

i m,ameﬂmﬂamﬁm
cmvmgmtaxﬂdivexgmtmareimasﬂgated Qmoeccnpleted

‘-'ﬂasuﬂylsh:dcmdmmtot}hreediffmmtrehtadm The

fnn[mmamﬂamwcumofmmwwm. Second,
ﬂreassociati\}eprocessﬂmywlﬁ.d{;xwidestinmﬂeﬂyimbuisbf
ﬂ\ewallachardxogantestswﬂlbesuxﬂad Fixally,]ttaeffectof
tl'ninteractimofcognitiveabilitias of teacher and student on_
sbﬂmtheluviwrardﬂnlaammgmvirumtﬁlllzetes\:ed. oo

r
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Associative Processes ' (5)*({6) Anniysia of
‘ . Variance
, .
m Intaraction . y
- Stadent Behaviour (7) + (8) b Multivariate °
. ‘ Regress
' -b;auroqndlin-te (9) + 5(10) )
, .
~ ' ’ .
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mmmmwdmwwam‘mu
the Protestant School Board Of Greater Mcntresl were incluled in the

Y
i ~ — . .
I ! |
Of the 490 students in the achool, some were not eligible

for testing (i.e., English wdifﬂculties) vhile a few cthers
didmtcalpleteallﬂntests,dutom sickness or dropping
ou‘t* mmmmmuu:w—rmmummmmm ‘
umdidmtwitehathﬂwdivezgmtardmargmttests,ﬂﬁrty-me

eoﬂnr:didmtvmitemeofﬂ\emmtsbecauseofsﬂ:lmaor \

scheduling problems.

~ mpfimlgrmpv'asmi?edonWMesmdzw females )
(tntal 418) representing 85% of the male population and 88% of the
fﬂapqxﬂatim ingradoshma.rdeln)m

'meeiqhtwtenc!mstowcapartinﬂ)esuﬂymmlm-

tearsmuughtm,ofﬂnmuheamuc\subjm. Due to.
schetuling problems, the thres non-acadenic (i.e., typing, drafting)
hawharswaremt‘imludadinﬂnsmple

2- Method of Data Collection

‘ \
mlymuandmlym,ﬂnmummm

ﬂJcawengmtt.eet Alﬂn.aghﬁasbﬂmtsmemﬂermtimm—
mmwmemmmmmmmmmml |
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cm-pnriod nuﬁmmnmmmmuotohwm P
'mmozdimvmtthhm Omllach & Fogan, 1965; laith, 1972)
mo:zatmmwummmmmmmmm oA
mdnﬂuﬁ&mﬂumuﬂdm- mlmnuuhm.ea
dwwmgimina-mmmﬂumu.

'
4

In Jamuary and Pebruary when the students and teachers had
becore familiar with ahlm.aclmcmquuatun
pidmmmmmmmam More than ons
thousand completed Isarning Envircimant Inventories vere collectsd in
ﬁnfortr-eightclm;a mm~mm.mm&.m€m
\hofilloutabdnmalntingﬁomﬂnrachoftmmuﬂuy
Knew well, hpi.nmﬂunanﬂmuﬂomphhdtmm
‘returned, . - |

mmmammm(m)mmmm
m\mmmwmm‘mm The
" same divergent test completed by the stidents waa used but a more
afzmtmmbzwwwmwmmmmma
pau:l.blaoaumgeftocts | | | -

rhally,adummnttutmultlmmuectedmm
administered annually by the provincial department of education. As’
._ymm¢ww,w'mm@ |
tions of individual student achievement were also cbtained. These
Mcm’mhadmdummmimﬂmum”
pl.'«v!mmmmuu. )
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| 3. Test Muiptetration |
| mmw@mmmmam
MMMM‘:W oum:.rognn. 1965;
" Croplay, 1967). Each bocklet included instructicns noting the
mmmmmaqnnanwmu
WMWMM The divergent tests
Mfwrlubhutm uses, similarities, pattern meanings,
~and1£mmumm (Senag:md.txhb Wm1mf
' 'Mhamuwmr m-msmwum
own rate In a group setting and those who needed more than the
forty-five mimute class pericd were invited to complete the test
at a later date. The four test adninistrators made every. effort

s

1

tommtﬂudivbrgant,nm&inmtlythammm{erw
each subject and to present both the convergent and divergent
mihﬂn'mmde'aoutom_abmlin‘m&m“
divergence measure (Ycas, 1972).- - |
mmsmmmmwww
a stratified rarﬂmmpleofnﬂtrmm (approximately 108
otthll@ln)mmw ofthetventy-mnim ”
m-oored mmm bymaxﬂqradeinm-
mmmmmmmmmhum huu
wmmmtmmemmmm
T B mmmwmeofmmmflwuﬂm
R mmmmmmmmmmmwmm—/
yuawmm:emmwﬂn'ammtm'mmmun
wmtmmwmmmmmdmmm
and Kogan tests. -




mmtmu&tum‘mt'ms,tﬂ

Mmdhbmﬂmimmzmiwdmatmum

'muaumum mmmma&auwnﬁm k '

uﬂmmmmmmtmmwﬁmuymeq ,
their tests along four dimensions: "fluency" ~ the mumber of
responses. 'cr!amlity“—ﬂnmlwuotuﬁqnm, "ela- ]

‘hctatiq\ t.rnnmberofclbellidmtsmrupmses,

"ﬂmdbﬂity" ﬂanuwofdﬂfmtcatmiuofmmxses.‘
mmtmmmmmmmhtmm
Mﬁmmmmm M&mﬂum.lwz)and
the . and Kogan tests Obgan&mrgan 1969)l indicating
mtmofﬂwdﬁummﬁbomm mile-ccrj.ng
hay.mavaﬂable, Vernon (1971) feels they are inappropriste .
fqdﬂfmtmmumaxﬂpm&blyfmdutmtage
Wumll
Mmﬂnwigimlmﬁmnfmmfuﬂm
(965} and Cropley (1967), both fiuency and ariginality Gased -
gmmmmh\mqmdgnms)mw.
namhtemsp&msﬁntis,mmammm
uﬁ::fenvgntmemninated. Evu-yeffortmmdemimm
thamﬁxgnsasobjectiveumible No attempt wag made
tojxﬂgeams:rmpé;&esoletaskgfthemmtodecme
Mmammba'mammte&rdmihtchmu&utegory J

S
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- Note: -1/ fhe items in'Appendix A marked with an'asterisk (*) signify
‘ o the eight items used in the remainder of this study.
N ‘ W‘mmﬁmmm'mmmmmum |
: ' tha expected value of the correlations are not zero. “Hence
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f
v
o
. B ! -y
- [
f 4 . ~

© it balonged. mmummtmauzd,uin&op’hy' T

107-122) . -

v mummumm.mmmuﬂmghm/‘;um
‘midonblyﬁmmeouﬁitimtoamﬂqrﬂnmﬂngob

: | 50. .
I , "\.-
&8 °
saple. wam:mmmfmtmamusdtn -
mmm&mmumofmmm

the range of extrems scores; lumar.mtransfczmdm
were used to test the Mednick hypothesis (diamssedmm. '

-

oO

mmmﬂmtmummﬂerdﬂfmt

individuals was fairly constant (FeJdrnsmet.al., 1971).
thdimsﬁﬂimtemtaslmgasﬂ\etﬁtﬁnmuims
are consistent across all classes, it is probably valid to -
assume that the tests sampled typical student ahility in the
classroam.’ |
Tlndivergmtnmmresﬂ\amlves,madninistemdin
ﬂnmcrdcruinthcrcnluylﬁﬂ)((l%‘l) mileitmkes
omparimwithhhrmltsjustiﬂahleoﬂerstatmmtsabdmt
tlntest'spropartiaswlﬂchndgﬂtmintermtjmmmt
‘possible. Pormle,anintemsthr;argmmtbymdnick .
(1962) that: divergent respmses are associative may oanfounded \’
hyﬂnsthmlusardarirgcxafatigue/factcr Randanizi.nqtm
itemvmi&havebemtxbettaram&. |

1v.rest:§etastaa11abiuty ° / ’ T

i

An:ﬂduutpleofﬂﬂrtyvshﬁmts, (fifteen males and
famales) took the divergent test a secand time after a three
mnth interval. The combined gsex test-retest reliability . \

!

t
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- divergent scores would be sufficient. In any case, dué to

a median value of 0.86. The lower tion for "line © - |

/ meanings” might indicate a fatigue on the later stimulus

items. '

.mm3géamm

Us:l.ng aocn:ehted t—test, the divar:gant soores of
tddxqﬂnmmasecaﬁtin&signiﬂmntlyhmseﬂin \

i fiveof\tmtminsm Incnlycnacase,t?’tal d4id both

the qriginality and fluency sccmes concanitantly and signifi- -

L

cantly increase. Without stating any hypotheses oane might have_ -

~ INSERT TABLE 4 ABOUT HERE

Q

r

expected both originmality: and fluency to increase more often

\/
together  but judging fram these results it appears: that fluency -

can’be more easily influenced than ariginality although the ’

‘small sample size and the m:baltiblléd exper imental_design

renders® this result purely speculative. L -

The uniform tes!-.im copditions, the lrigh tat-retest
reliability, ‘the satisfactory alpha coefficients (presented in

_ Table 7), the relatively small although significant changes. in

ﬁerfdnmﬁe,ardﬂnprecedeneofmmsoﬂmsbﬂiesmly
using one testing session indicated that the one set of
L3

school pblicy a second test could not have been administered
N I) '.4 k R
to the students.

2~



TARLE 3

(:: 4 (] 3
LA dm-msr\-mmrmmmcrmmvmm
. | APTER A THREE MONTH INTERVAL
- . 7
e - . FLUENCY ~gI_GIM‘\L1‘I'Y
o " - -
- Uses 0.§2‘t 009‘
Stmilarfties 77 o.ss 0.90
Pattern Meanings 0.83 0.81
" Line Meanings 0.73 ) 0.73
TOTAL 0.8 0.87
e - A
] N = 30 N = 30
**critical value at 0.0l level of significance = 0.45 .
. \ . I
¢
. \y
¢d o an
< }
S
': ! . ;\ ! | ‘
5 ‘ L)
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) X ’ TAHIE 4 »
o W C ' !
‘ TEST SOORE DIFFERENCES. IN DIVERGENT FLUENCY . "
AND ORIGINALITY AFTER A THREE MONTH INTERVAL
A I ST D ST
‘ ADMINISTRATION ADMINISTRATTON
“ - | T
FLUENCY X 8D X sp-| 4 t
Uses . 7.520| 3.170 | 8.721] 4.367|1.201} 0.423:
"~ a7 | Similarities 6.113 | 2.807 7.330| 4.882]1.217 1\4)::4* g
Pattern Meanings | 4.117 | 3.330 4.262| 3.227/1.45 [0.046
| | 1ine Meanings 3.720 | 2.760 4.997| 4.453|1.270} 2.309*
: Total 21.470 | 8.440 | 25.310}11.770}3.840|3.339**
. v .' J %
4 qj !
-] orGcneLITY .| .= Tl | T ¢t
Uses 21,976 | 12.744  |.25.780[13.116[3.804|4.696""
Similarities  |11.772 | 8.762 |13.123] 9.226}1.351|1.680
2 Pattern Meanings | 17.337 | 10.337 17.774] 9.2120.437]0.416 _
Line Meanings  |15.762 | 11.272 | 18.264|10.001 |2.502|1.787 =~
. Total - 66.847 | 28.115 | 74.941[30.996 [8.094]3.393*".
;; Note: !Critical value at 0.0sgel of significance = 2.045'
¥ Critical value atv0.01 level of significance = 2.756
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" b) Convergence
| i'mst)dﬂinistmtim e | ‘ ‘
ﬁummiwm&io;emmwumﬂp
convergent ability of the teachers and stidents (Raven, 1958).
'mistestloadsheavilym g™ axﬂdekmrdsahighlyoomugent
-nespmsemdewhichmstbeappliedpmgressivelytomdifﬁ—
cult items, nulastﬂu:ty-siximofﬂustqrdaxdtestm-
used in this study.' natestmvirwnllymtinedsixnetl’me
uhestsramlytakeanylmgerthantlemgularforty-ﬁvemim
class pericd. 'methreeshﬂentswlnhadmtcmpletedthetest
:lnforty-ﬂvenﬂmteswarea*edtommmﬂwirimplete
armuersheets mParticipantsmmldtlutthetastsme
" naasuresofatypeofttmﬂdngstyle ‘the fesults of which would
‘be confidential. - nugwe;emmmdouwbestmﬂmt
‘spendtoomnht;'lneonifansthatv;ere.msuallydifficult.

. . *

ii. Test-Retest Reliability .

Another group of thirty students wrote. the convergent
measu:easécor;dthmafteranintewaloftwonmths. The test-

retest relisbility was .88 for the convergent measure with no
significant change in performance. ”

c) Student Behaviour

i. Test Administration ' & .
SGneaspectsofstudmts' behavmurweremeasmdbym
.eleven item, seven point hipolar scale _(See Appendix B),

t 4

2
L




o

.asdxt:lm

.mmummmammmmbyuimm R
mmmd}mmmmmm In: s

this way, mytuﬂmtmraudatlustmmdasotu AV

| The TR was specifically designed for this study to .
mmﬂmﬁomo!mmmnfg:ﬁ\h

typs of cognitive abilities research (Getzels & Jacksom; 1962;
Sutherland & Goldschmid, 1971). The items measured the |
teachers' ophﬂu;ofﬂnirsuﬂa!u' attentiveness, achievement, -
mmmmmaw,muuﬁy

vere a discipline problem. I addition, it asked whether the
shA?mlvolmtaruyparticipatadinchss M\etherthei.rcmtri-‘
Wmmﬂgﬂnluﬂﬁﬂnymxkeﬂhﬂhpuﬂentofm-

‘ vision. Finally, it solicited information on the students’

ammmm'smwwammmm
again. nucmpleteqnsumuemmstedtocrwconids
clarity of wording, easeofpreamutjonandtheusefulnessof .
the scales. . : -

< e, -~

> ey,

um—mmmxtx ” ' T

i
N.ﬂmgntt-vsﬂgﬁmteach&mummmdmﬂum

" considerable reliability testing (ane month intervel reldsbility

coefficient was 0.88) areliabmty estimate was also collected
for the present sample. \Araxﬂaugmxpof_thirt'ybfivesu&nta |
was selected and xated twice by one of their teachers, the second

" time being two months after the initial test administration. The \

mtimsaiemgamlmdanbéyiﬁiﬂﬁsemy '

>



L

wwmmumdomm (1971), mmm
hﬂmﬁuﬁun&qmtno.as, mmoszwo.vs.

L4

- ———— e rp————r— ) . »

L Bems 20 an e anas . B mnane e aaate ¢ e - |

.ma most stable rat:l.ngs wure Attention and Dd\:lmt
and the lowest was class Parti.oipltim e S sy

'W(MW) —

~

-y

i. Variables

"Admmmimofmmmmﬂmmnmm
(LET) mmedtommﬂnchsmcu,mte {Anderson, 1971).
nusmsm,origimllydamlopedatmzvammimitylandlam
validnbedinmtmalamhighsdmlsmidaauysuitedforﬂn
sample. Ini the resent stuly, the best three itams from each of
tlnfmrbemdinmiombasedonapilotstmymimlwedinthe
fctty-'bnitanq\mtm:aixe.

MWMo:mW“mmtmm

_describeéheclasmclimtggsperoeivedbytheppilsqlmg

. fourteen d.imm‘tmt measure the relationship of the pupils to .

tﬁephyﬁicalmimmt,totmsubje&mtter,tomomaniu- ]
tianlclimahe:lﬁtheclassroanarﬂtomeanoﬂm !b:atemanea

) umwmtmmmﬂnwummmowwmiu

‘tlnmcio—amtimnldnracteristicsoftmclaumtowciu
tate theadmnistration of the instrument" (Arﬂe.ram, 1969, "
P. 318). The respondent demonstrated his reaction to the forty-

" two statements by rating each item on a four-point scale. The

mmdmo!ﬁnthmeitmbforewhofﬂnfmmhsmdé
wp the students' score. mt)ncaseofﬂ\ebameélclau

-

&
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Median Reliability Index _ .86 <
.
, e P . PN ' PN P A
3 ' N
¥ ? . ~ N
Nu35 : )
. . - .
. * . > - . A -
. . -
v . , — ’
¢ Al
2 » ® .
[ and v
' .
- , o -4
R !
- ! o
s ’ '
iy . ’ *
- — N .
O ngurt . \ - » ¢ ..
, P ‘
- ) . . ‘ .
Ay
- T )
. , . o o
, .
- ‘. . .
. I v v \ .
‘ \— R ’
oo - . - -



L Y A L T AR O R R I O R T T L PR AL AR ST AL AN A T 2N, B 1 = 0 R I *@"PWY“”'%J':'W .";‘;“"‘k""’."?: H
. e W h Ve ta 3

N A ot ' - ‘4’.‘ N

i} “ + . ) ",

catplr!m unmozmmmmmmw

vmanl-muonaumumwmmum \

classrcom climate. ..
“A description of the fourtesn wariables are presented
p.:ow (Anderson, 1971) '(Ses Appendix C).

Oohaim (P:cvimsly called ’mﬂmy) = This variable

Mmmmmmuadmmmw'
mmwm@amu chhmwnﬂm
mymmm;ummmmmm
m;f wmmmwm*dmmm:mr@-
mamwm.wmmmmms
ﬂbmttolum"

il

2vmm1ty—mm:ﬂn‘¢\¢mttoﬂﬁd‘xamiﬂqnar;ms
mvlduﬁoradiwrﬂtyotauﬂentintuammacﬁvlties
“mm.mmdwnnammlawpwithlanﬂm
posaibly because of its low reliability. 1\

3~ Formality ~ "measures the extent to which behavicur within
 the class is guided by formel rules”. Again this'scals does
. not appear to relate to pupil learning.

q—w—m&mlmm~mmm@ummmuﬂ
" - the rate at.which the work is covered. Speed is negatively.
correlated vith the mean IQ of the class (Anlerson, 1970a) while
it is not related significantly to pupil learning (Anderson, 1970b).
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f‘ - s-mcam mmcm.dmmm'
‘ ’ o potnt, mmm«m *m‘nu-‘l -
. ,gnlmmt" "showe tension®, and "showe antagonim?®, of Bales'

(Lssoxmnmmm}mn mcumummm

mathenatics classes (Andarscn, 1570a) and vhen tha class con-

taine a large mamber of boys (Walbery & Ahlgren, 1970). Tt R

| hai a‘h@mﬁw’mtimwithmﬁotm ’

| learning, muﬂvmmxymmsm.immmm
mm;w 1968).

s-ennmmum 'nmaﬁmmlymmm-"
y vlmlobjecﬁwmtmmt, students in
| m&uymmwwmmuwmmmm
mofmﬂmmammmmgodsa? ' | p
unspecified®, ‘nuam-wporudﬂanmruongondimdm v
mmmmmmmmmmmmvmny )
lmndlhrvud?roject Physics course (Andataon mharg & e et
Welch, 1969). - o ™y

7= Fa itim-'n@hlqalrm'ﬂum@maﬁw
!‘ ‘ affect toward their teacher. Tr:acmithﬂiqma
student's "academic self cauptI. : - . '

1 - ,

8- ﬁuumty This variahle measures the dittianty of the
mbjectmtera_mtmn\}ummmuhm..m
general, mathenatics classes are pueaxvaa' as more difficult |
‘ | mnoumc:mumwn,xsm)uahmcm-u-m
. ‘/')‘ nhuduleuduﬂwltttanmnnauw“hm&m,‘
- . 1971). Pq:uaqcannylmmutinelmu that are ratsd
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60,

mmnant :ML ﬂmmm mt. mm. mp:
Nm 196’:). '

wmﬂw-mumnmmmmmof'

s .

wmmmmmmmmW

ness scale,
lmmm-mmomfhmuma

ﬂnlmb!canmlotﬂnclul Ito‘.mthuyur‘nes
mme'-wamwwwmmmum

' ‘Otorqaninumofthcml

+

aiqusu- "Subgrovps, orcuquuuw\:lnacmlcm
Mmmuuitymmotmmm&m

class. Mcliq\mofmmmmmmhumr

in the grow at large and provide altarnats nowms which presu-
wably lesd to less than optinal grogp productivity”. As |
mdarmpoinuwt.inmimclmsmjlﬁho

modlumimmmtymofm

n-s;tiatacti.on-'mhvathhhm how mch students
negative evaluation will probably Iuatbhu‘t!—nnop_um
13- Disorganisation - "Ihe extent to \d\idnpq:ﬂlmiditt:.m

_ class disorganized is related to the wubject studied®.
m,mm%memnwmm&ma

'ppummmmaanammg 1m,mbuq 1969

Mﬂl} )

r



4~ Competitivenses «'mmwmm.h © far
mummmmmmmmmﬂmy
vdthﬂumﬂmotgixhinﬂuclm !

n-M___-e.-zs.;hwn_____tx.ef‘__@.

_ W&mu&mﬂmnmnywcum
conpleted the LET questionnaire s SeSHRE-time after an interval
of ona month in order to e the instrument's stability.
The correlations were all sighificant although it is important
to rote that the “spesd* dirension is not high enough to be

| | '—nsugx‘msmdurm‘

By way of explanation, “speed” refers to the teachar rate
o:mmuummwmmblyma@mmmmmmi!
of the content being taught. It is conceivahle that tha material

mmuq'méménbuofmmmmummgmn-
—cimtly different to obtain such diverse results. ‘In any case,-
thirteen of the fourteen stability coafficients were judged suffi-
clently high to contirue ysing the complets measure. -

e !'hnuy ﬂnmlinbinﬁuofﬂnimtmhblu
m’omuhadin'mbh 7. mtmulmhwcyuﬂmbummtavul-
‘m.mmmwmmm»mmuimmmmt

] ,
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-
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varisble doss not provide any variance. The reliability of the other .

r
:. 0
. . o
L .
.

INSERT TAHLE 7 ABOUT HERE
Y
ylrhbluiuvg'mmb.mu‘blywo&udotmmbhmﬁ
i tade. ’

5- Limitations otaagg_nx .
mmoclﬁn'hign-clmim;unmm.ep
| | mmummw&mubmm'wmm-m
o mhmmtmdmlymmmﬂacmmm.mwﬁ- _
! tion, teachers could not be randcmly assigned to these pupil groups.
= This unfortunately restricted the experimental interaction of pupil
and teacher characteristics. | [

. ‘Portunately, the school policy toward teaching permitted
wvmm-m@&mtywmmﬂrmmm&mm-
mmmm..mw“mp&dmmqmm,

. mmmmmmmmmms&mwhm

testing had taken place, ,
-~ Aside from this methodological problem one other major .
- source of error existed, With all stilies _irivolvitghnano)bjecu.‘
o infividual levels of motivation camot be contiolled. The pupils vere
- avare they were subjects m‘amﬁoﬁmom individual scores
would ot be reported and confidentiality assured. They wvere,
tharefare, under ro cbligation to perform at thair best and as the | -
@  ‘toeting sessions progressed it bectme chvicus that a very smll mnber
(fax)otﬂnmummttryim While the behaviour of these

* .
. N .
N
.
‘
e
)

R




Divergent (fluency-total) - | . | . 4T . s,

| pivergent (fluencyverbal) _ .19 .80 9

. Divergent ' (£luency-£igural) .60 .63 .61
R Divergent. (originality-total) 64 77 .66
Divergent (criginality-verbal) | .55 .63 .60
Divergent (originality-figural) 64 .63 .64

’ - J
Nm24 | Na204 N = 418

| " '

-~

l

yﬂebmahbmofﬂedivmteshminmmmt,mm

. and figural, willbeexplaiudinﬂusecmdsectimofﬂnresulu

chapter,

»

J




_" : Mﬁduahd:ldmtaltertheremlts, itpointsaxtﬂ\elinﬂ.tatim ‘
ofallsmdiesinvolvinghmmbjects " -

mmdt}namlyses,trnscoream )
maidinthainterprmtimoftlurémlts. . -

Mtypuofmlysesmcarrierlmt. Inthafi.rst,
the class means were standardized using the overall class mean and
ﬂ:estan‘ia:dd‘eviatjm_ofﬁnchssnuns. This mrocedure will be
termed the betveen class analysis.

V In arder o renove the effect of class variagion, .
Mividmlmesmplaostuﬂamizedusingtheclassmamuﬂ
the class standard deviation. Amilyses of these scareés will be
referred to as the within class analysis.

Asacmsaq«mneoftlusprocedure,thescoreswerem
longer independent of each other, thus violatj.ng the underlying ,
assumptions of the F test. lznspiteofthisl,imitatimﬁaelarge
eawple size and the robustness of the parambtric’tests more than
compensated. for the problem and should hot have affected the value

|

of the results.

,
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. %‘Ll There are no
) e erences in divergent
\ or convergent ability.

a) Descriptve = - . ‘
5" thivar.iate ard bi\mrlata distributions of cawergmt and
divargaxtﬂuemy marepmsmtedfa:eadmgrade level’”(See

-Amgdub)._muofmmmdiffmepﬁmt{ppmdm.’

variables, fluancy and mean briginality for all subtests of the
divargmtmeams and tbe convergent scores, m*perfdmed This

"uasdmetodetemjmﬂnt}nrthewcess}nﬂdbetrenwimrately

mcaﬂ:linedmsb.ﬂieshnvefandmdiffa:anesincmvergmt

A

M?BIESSANDQW}MU

and diyargmt perfarriahce (Ycaa, 1972) while others have cm::luied
t}ntmhdiffmesmoftmrepmtedmﬂabasis of less than
conclusive evidence (Crcnbach 1968) . In this study, no significant
ﬁ*ffermces were fourd. »‘ ’ ’ ‘

G

“Achievement qriterion scores were shmlanly analyzed and
achiqvatmtdiffermbebamthesexeswerefanﬂinthmecases

mmmmm

3

where interbstingly enough the females were the better’ perfarmers.

Inlightofttefavinstancesofsexdiffe:mces,»itﬁsdecidedto
ool

:
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.
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7.75
(3.20)
6.17 ?
(3.00)
4.33
(2.11)
3.59
(1.96)
21.7
. (7.22)

-

" (12.02)
12.86
(9.30)
16.36
(10.18)

- 13.39
(9.08)

. 62.25
(26.09)

0.50
0.8‘ °

1.5

0.46

L 0:5¢

0.26 _
0-03 " )
0.53

0.23

1.14-s
0.44
1.76
0.84
0.11

0.62

T
+ “




FLUENCY L , | - o ¢
Uses 8.40% - 8.33- | . 0.17 .86
' | (3.48)Y (3.01)
Similarities 6.60 . 6.36 0.50 .61 o
(3.48) (3.39) _ ‘
Pattern Meanings 5.05 5.15 0.27 .78
) ' ’{2.60) (2.79)
Line Meanings 4.63 4.22 1.23 .22
) (2.53) (2.21)
% 24.42 23.87 |- '0.48 .63
(8.56) (8.04) .
TOTAL ORIGINALITY | - .}
Uses . - . 20.78 - 21,00! 0.13 .89 )
~ ‘ (12.84) . | (1.79) .
Similarities 14.67 14.78 0.07 .94
’, . {9.96) ' . | (11.21) - R
Pattern Meanings | 21,46 1 2.7 0.12,| .90
1 (13.34) (14.97). :
Line Meanings 16.82 15.36 _. 0.98 T .33
{11.57) (9.49) ‘ )
TOTAL 73.68 72.73: 0.19 .85
o (36.07)* (33.73) g
'MEAN ORIGINALITY [
Uses : 2.35 2.2 | - .80 42 ’
. {0.58) (0.66) ‘ N
Similarities ° 2,10 . 2.13 .19 .85 | g
_ - Qoo | .02 a \
Pattarn Meanings 4.09 3.87 1.4 .16 ‘
(0.92) (1.21) o N
Line Meanings 3.29 3.32 0.15 .88
Lo (1.33) (1.45) )
. TOTAL 2.91 2.94 .3F 712
T° (0.53) " - (0.58) . '
M - |82 27.80 0.56 |. .58
i (4.64) (6.17)
i Na 99 . N = 105 ' ‘ .c “

y?hxencymeeareacumtoftlﬁmmberofrespmses. Total arigina- .

. lity is a logarithmic transformation-of the statistical infrequency of "
ar e. The'mean originality is derived from the division of ori- ' -
ginality fluency. .

§/Mean Score. .

3/standard Deviation. y g
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sEX m FOR GWDE 10 AD 11 smnns '
| mmmm :
FRALES s ot P
. 12y ) T~ ip . o
Camposition 67.22 65.13 1.77 . .08
(203) 2/ (205) .
mmme 55.95 ‘20‘9 ' ',3.68‘ om
s (196) (203) C
french (Written) 63.82 59.12 2.72 .01
(189) (182) - ~
Algetra 68.29 . 67.17 . 0.68 .49
) (163) (184)
History ‘ 60.91 . 63.21 1,27 .20 °
(131) (154)
Biology 56.9 56.3 0.82 .53
) (20) (22) ‘
GRADE 11
Literature ° 68.60 64.20 2.50 .01
(105) (200 .| -
Camposition €9.07 67.41 1.00 W31
(106) (120) ,
French (Written) 63.11 -59,91 1.55 A2
(98) (106)“ . ' 7
French (Oral)" 67.72. 64.84 .1.47 .14
(97) (104) -
Gaametry 66.94 67.87 l 0.45 .65
: - , (143) (175) T
- | Biology 59,57 63.99 1.80 .08
: : (84) (75) .

Chamistry 63.86 65.97 0.77 .43
. (64) (98) :
Mathematics - -68.44 66.6 0.49 .59 -

(36) (60) ,
Physics .13 60.90 0.77 .40
- . (16) (44)
History 62.02 64.15 . 1.06 | .28
: - (98) ¢ (1) -
1/Mean score :
2/sample Size . :

e @ A
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polﬂumuﬂmlynthomﬂtnwi&n:tmuamdcmtu
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Significance tests ware-also performed camparing divergent
uﬂmtabﬂitiuotgnﬂomaﬂlnmu. vhile no sex
mmmmfm,mmnmumatum- | -
fmuymwmmmmmwmhm- '

A . . i

INSERT TAELE 11 ABCUT HERE = o

Inter-item £luency ocirelations of the divergent mauure
mmmfmummmuymmmlomu ‘ -
rmgingtrmowtoonwiﬂ\ﬂntoulm,andOthoo.l’ltap
all:ltana mmnpttanmtmm,ﬂamehtiamm
1mmmummm6.ssmovamﬂnma—

correhtimswerefranOlStoOA?. ) ) . N

y) A INSERT TAHLES 12 AND 13 ABOUT HERE

- e

% .
T \ N . -

<« *

-When scored fcr mean m:igimlity the divevgmt items d.is-—
playadasimilar pat . 'maitanhotal score melatims ranged
fran063b007iforgradeloBtnd.mtsandl).GGtoOBlfarqradell
sbxlmts. mm—itanmehumsrmdfmnooowOZS:\ln
9rade 10 and 003 to 0.30 for grade 1l. Alltheseccxmhtims are
substantially lowar than thoaapresmbed bchas (1972). sanwlnt
lessttan_tlm_eofvhllwhuﬂkogan (I%S)mtmgmalacco:d
vith those of Richards (1973). This discrepancy possibly reflects .
differences :ln the testing caﬂit:l.ms Batthﬂ.s (1972)" andWallach

n )

. and Kogan (1965) used redatively mlaxai.taating capitims for the

-
Ll 7
.

»
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. DIFFERENCE HETWERN GRADE 10 AND 11 SIUDENTS

-
v

- THE DIVERGENT. AND. CONVERGENT MENSURES " .
‘ GrADE 11 GRAE 10 t P’
. - 3, 8
Uses - 8. 35}/ 7.64 . 2.26* .03

. : (3.24)./ - (3.26) e .
Similarities 6.47" 6.01 1.49 13

: - {3.42) - (2.93) .
Pattern Meanings ..| 5.10 4.22 3.69** | .00

- . {2.69) .(2.16) \’
m_m - ‘d‘z 30'2 2. 6.. 001
~ : (2,38) (2.06)

" TOTAL “'lf 21.59 3.36%% | .00
i e : I
TOTAL ORIGINALITY - : .

. Uses , 20.90 , 16,98 1.63 | .10

‘ - bt (12.28) ‘, (11179)
. Similaritiss 14.73 " 12,68 ' 2,07 © .04
R (10.60) (9.51) . =
Pattern Meanings 21.59 . 16,38 “4,33% | 00
(14.17) (10.24) ’
ot (10.55) (9.22) S
TOTAL v | 713.19 61.78 3.70% | * .00
B (34.80) (28.08)
MEAN ORIGINALITY ;
Uses 2.39 2.32 1.03 .30
Similardties ° 2,11 " 1.95 1.65 .10
] (1.01) (0.97) |
Pattern Meanings 3,98 3.70 2.57%* .01
- (1.09) (0.08) e 0 :
- Line Meanings - 3.30 3.35 0,33’ J4
, \ (1.39) (1.32) .
. TOTAL 2.93 T o277 2.96** | .00
R (0.56) (0.52)
.| OONVERGENCE 27.99 26.74 2.7 | .01
" "(5.51) (4.19) .
‘ .
N = 204 N » 214
ymm b
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tastsa, mthhnhdy m.mmmqimmmu |
~mmmmwmem. T o
i»‘-m | . R

whgw Mmmdﬂfmmmm
mmmmeymummuvmnm
mmmmmmmmmmm
mtmmdmlﬁanuydufm qunu:lzmtm
mtmmmw mmmmmmg:m
mmmmwhummmwmma-mcmxy-
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2. DIVERGENCE AND CONVERGENCE -
-nma nnwm ‘ _—
version of the Wallach .
, and Kogan tasts are highly inter-
A correlated (Hypothesis 2) and inde-
) p-ﬂ-\to!mmtmm =
' ) tiypothesis 3). -
a) mmm.amofc_g_\muimm
mmmtmmm.ﬂnmhdmbemtﬁom-
gmtmdivmtmmmwuwuﬂmhmuylw. The
cne exception ws a negligible mgatrlve correlation of :~0.02 hotwan' /
Munmumam&mxm Again dmbothlnmurphdu, |
'Moﬁﬁneunhm»nm mumuy-igmﬁmnanmm '
mﬂnﬁmmuhuﬂwm&dhoﬂcnﬁﬂi& (Richards,
w7 ' ’



is, in mathematical térms, nmiqmnludmﬂmmu' can be

mammawmwwq S
ummmmmmm..m |
mumotu-unmumw.dmmutmm
munuumymeozu-mummum ‘o .
all 1ikelihood the $indlar conditions under which both tests were -

- a

‘mmmmwmnmummmmmm

reported by Mallach and Rogwn (1963).

b) r:nré.- \ Yof

mmmmmmmm
nuuwwmtaﬁlmﬂmmmuvmt
mmuwaumwmmmmm -
grade 10 and 11 serplse. &md&wmwmplmotml %,
a‘iqimnty to rm the fluency effect in the criqhanty score. As
wiqhﬂitymmgruﬁy‘mmhyﬂamlnma

. Tesponses to a divergence test, an analysis of total originality with
" fluency on the same itans would yield erronecus results.

hmotdhntompwtioo (Harman, 1967), oiqcmnlmsot
mwmwuuauiwmmmmpmmlmu.
alﬂnnhinthngndou mphunotmeimluumlmtm
unity. This tact:orugn hnhﬂld bacause its olgmlmmcloubo

‘ dnandunnm‘aprnptiwidmﬁrﬂ‘nndmotamﬁufm

(uoplq.lm:mmh&xoqm 1965). v ,, l
Harman (1967) nnpomumttmtapmipum aoluum

\ndutr.ym m,mmm,hmﬂnta
mumotthmehumidthmHmw or .

P
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. ‘mwwmmm.,mwmw.dm
‘ mnaamumd.mmdmmuwmu.m

|

- ‘ 1).'-@&;9& . - y
~ - In the grade 10. sample, three factors energed fram the analy-
mmﬁmmxspcmtdmmlmmu Using

mm' (U‘?)ai&h&mﬂh&mhﬂmdmmom

nmmummm |

uihlvi}q.mprojcdm'. t}nﬂmtwénwb.mtlmhd‘u

followe: ‘ ' oo

n - VEREAL DIVERGENCE
p:odu:dby ‘c:rlqlml Uses \”{ch mmr:e:l
_\t.hn mean originality of the Uses diver-
mim As mpectsd this losding |
mclonlyfoumwmnm . -
mmmmim (76D, e, |
ings three and ‘four were made up of the
o forms of the Similarities items while
“a fifth but weak loading on the ariginal _‘
pattern meanings was aleo roted. Clearly

‘ this first factor with an eigenvalle of -

- 2.688 explained Varbal Divergence, scored

y g .+ by two different but redundant methods.

N .
’ .
.
> . ! g
[

R ~ < ° .
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767 | .38
362 | 103

J95- |  .498
. .062 | .792

842 | .13
[} m "0036

a2 |- .ea2

o°3§‘ e

1.067
1.9
S6.9

. +423
614
496
»060

-obLl )

139
259
. =232

.763

.658
542
.532
.635

usmmmu__
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htttn" '
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¥, - FIGURAL DIVERGENCE

mlmvilywiqhtdmﬂad_ivmt
L Weanings itgnp. In this case, the factor
, mmwiﬂmtanymhppm?d;ﬂxtm
. L otfier variables. Fluercy Patjgcn Meanings
. . “ |
was the highest loading yariable (0.792),. .
folloved by criginal Pattern Meanings and
_ " Fluency Line Meanings. Mnm:ffm
Imym'fig\n'al" divergence.

n
Pacd

F3. - CONVERGENCE
This third factor ves statistically more . |
ocamplex than the other ¢wo with a substan- \\

uuuuﬁtofmyarumeﬂmedwnh

\ the other variables. The factar was

SN hmmcmvu'gmaimetnefm/

- ‘ . Mm‘mhi;actwiﬂxuﬁcmwrdmt - _

> Jteat although it is cbvious that this 0

o / | factor wes rot pure.” Like convergence,

L ' Fluency Shni;hrit;ies also had a high load-

P - Dhgmmgmmmnmdﬁgsmua :

others.

~
- - [ . N '.'
' &

b4

ii) Grade 11 Scoves : | —
e mmqradé'llmﬂ\em;ﬁzroe are reparted as
. in the grade 10 group, although the factor loadings were not as simple

’ ’ ) . ‘., | ‘ ..
2 as those first reportad. C L w

2



F2

F; < VEREAD DIVERGBYCE,

.fira@:fwtormcatposedﬁalqi‘ger,- - -
" propartion of the variance attributed

!

. INSERT TARLE 15 ABOUT HERE

N

L9
4

l‘/
As vith the grads 10 group, the first’
factor emarged as a factor of verbal®

divergence. 'Bba\vubalmo_f

. divergence, Uses ard Similarities,,

soared for Mean Qriginality and Fluency . .

s . S . i
correlated well witlsf this first factor. 2 ¢ 7’ ’
cu\i:aredto the grade 10 sample, this

to Similarities am%mmings with a
concanitant decrease in variance due to

.
Uses. | .
R

- FIGURAL DIVERGENCE

Unlike ‘the second factor found in the
grade 10 group, this factor was not as

clearly defined. . Mean ariginal Line .
Meanings fell beio& the criip:arim. for C
acceptance and criginality Similarity

scores were higi'neruﬂnn befare. In -

spite of these differemes. this fact:’r )

was still labelléd Figural d.ivergenae ‘ (
duetottn!'aawmightingofthetm&f ) L

:'mesotmtwnmgnmg . o ‘*

. . N L
"o . L3 > o *
4 . 5 r .9 . . B <, g“:" 8 ] PR ,,, o
. ' . B
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" . 80l . o
TARLE 15 SR
PRINCIPAL COMPONENT ANALYSIS OF GRADE 11 DIVERGENT
Principal cuti:amts 1 | 2 3. | Comumality
 Eigenvalues 3.013 | 1.310 | 0.987 .
Percent of Varimnce | 335 | "14.6| 110 ‘
Cumilative Variance (8) | '33.5 | 48.1| 359.1, h
Rotated Factor Loadings ) ,
Divﬂzgene—!‘lmy ~ ‘
Uses 702 | .040 | .331f  .604
" similarities™ | .66 | C.119 [*e.245| 512
" Meanings 37 | 27| .e02| sa3
Pattern Meanings 300 | L1 | 215 740
Diveryence-Mean Originality o , ‘
Uses | 8a’| .oes| .o3s| . .e2s
“‘\v l J ' '
Sﬁﬂilﬂ!‘iti&! ‘s 603 dh321 e 001 L. 467
N N . :
line Meanings -, | .42 | .40} .72 .560 (
saniag: - o _
 Pattern Meanings -.097 | -.849 | -.004 3
C )
‘ R —4
Convergence "-.048 | .074 694 .490
' . a' - ] 0 "3 ’
4 \. f

§




IOrgs;\ults,andtheexpectatimofa .

gradelOamplemdom—- ’ S "y

ehcefa.ctcu:',thistmxdfaﬁtorms o .
81y "labelled' "convecgmee . - ' !
As a possible hypothesis, the non- |

arbal properties of theimne ard Pattern

g itans i.n the divengmt tast may

have indicated that the” link between con-

vergence and divergenc‘e is described in -

ﬁeme of .verbal' and non-verbal skills; a

teiatimship which has already been
predicted by Vepm (1973).. ‘ p

{

As the factor 1oadmgs for the fluepcy land rean originality

.

J sooreswereverysimi]arandmdivergmcefactnrsenerqed fram the

/analysesofeachgrade 1tmsdecidedtousetw&typesofdivergemt

. fluency scores (verbal and f{i.gural) in addition to the convergent

$ 1.



S s ?”m;_w'ez.

acorainﬂxepcedictimofachievetmtand stndent-'beachem inteu:actim
.-l h Alﬂn:ghfwtormesaaﬂﬂhavebemusadasanalt&nativetoﬂn

Mdivergmtamimepcrwerqmtmmesitmfelttmtusbgﬂw

eingls varisbles would be a nore paraincnioss method. |

, Asﬂuemypcoresareeasiertodebemihethanorighﬁlity
. - acoresand&ralessmbjecttoproblanaofscamxg thefluencyscca:es
M o mec}nsmwerﬂaoseofcriginalityforﬂmesubaeq\d?ntmlyses

Figural”sc'ﬁores with the addition of the £luency sccres,frcnvﬂxe.nhw
and Pattern Meanings items. | |
| “ ' | As a final note, the rbn—speqificity of the cdl;\rergmt factof
~ . may lmve,made it difficult for the divergent t&et scores to demonstrate -
' their ability to predict the dqgﬁmt Variables Consequently, the
| suggestions of Cronbach (1968) and Magldny (1973) referred to earlier

took on added importance. As comergeme shares amo:lerate mmt of
the variance with the divergent tests, particularly the non-ﬂverbal
(Mesinings) items,-the predictor varizhles were ardered, assuring that
- 811 the camon shared variance between convergence ard the two diver-
gent. scorés would be attributed to mme.” »

A}

R ¢) Related Studies u .

“ . The uneixpected results that the two types of cognitive varia-
' bles were made up of thriee factors prampted a reexaminstion of the
eriginal Wallach and Kogan (1965) data to disciver whether a similar
factor strggture ad‘usted. To examine this quesE'.m, their cérr.elationf
@ . metexof thetm divergent. and the ten "I" variables vas subjected to
.. a rotated grincipal componen® analysis (Wallach & Kogan, 1965, pp. 46,
.47, 49). B B




) ' : | S 83.
8 { .

.m#ésultsoft;\emlysis yieldehi‘lfowmfactorswlthan
_eigenvalue of greatar than one vhich accomted far 67.4 per cent of
the fotal variance. | -7

nmimmnlammném

Factor 1 was clearly an achievanent or "IQ" factor acco.mt—

Fw,

ingfm: 408perceptofthevariame Itmsextrenelycmsiatmt
- reflecti.ng the high intercorrelations among the IQ measures. The ~.

aecmd principal camponent  (Factor 2) was also quite distinct.

Although Wallach and egan called it "creativity™, divergence vas usdl B
in this case to avtid cenfusing the temminology. mﬁmtely, the

. unitary mab.ire of this second canpment did not confirm the findings L
of-this study where tuo divergent factors were fourd, In addition, ;"’

Judging frcm the third and fourth primipal ccmpcu'mts, which accwnted

farmly71and54percmtofﬂaevariancerespectively,andwhich )

appbared to be item specific, there is little historical pm:ecedepce to
predict the emergence of the two divergent factors found in this study.
' Hmcanthea;resultsvhic}_churredw;thqﬁnﬂarst\ﬁmt
_populaticns be explained? As had beénmtianed earlier, the most

cbvicus and therefare most reaiscz;mable explanation is the general
~ influence of | the testi—;;\ccuﬂitims on divergent pu:oductim. In the
Walla.ch and Kogan study the authors felt that "creat:.v{.ty" tests should \

be adnﬁnistezred in a gamelike manner to enhance "creative" output.

. While the cmvem‘gent test was adminlstemed in a traditional testlike a e
. mamer. In the pu:esent study, the possibility of obtaining cmvergence- S
divetgmce i.niepmdence vhs made more difficult as the measures were
administered under s:xmila.r testing ccmditims, oWith this procedure it
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"mmmmm&zjmyszsmmmmm

&

"Principal Components 1 2 3 4
Rigenvalues "les? | a1 1.4 107
. Percent 'of Variance 2.8 | 21| 74 5.4
Rotated Factor Loadings
Instances-Uniqueness -.104 .308 .848 ~.154
Instances-Number T{.042 | 303 | .86l | " .215
Alternate Uses~-Uniqueness .001 841 » 146 -.078 .
Alte:mat?e Usesumber | 114 | .jes | .| .am
Similarities-Uniqueness -.028 .830 .025.] ~~.215
Similarities-Nurber a15 | .874 | .113 | 024
Pattern Meanings-Uniquensss| .099 | .61l 099 | .25
Pattern Meanings-Number -.046 3420 .109 734,
- Line Meanings-Uniqueness .183 .643 .227 .158
Line Meanings-Number .045 .702 .120 .407
WISC-Vocabulary 618 | L1501 | .1s4 | -.422
WISC-Picture Arrangement .227 .044 | .364 .061
WISC-Block Design v 476 | ~-.061 .283 | .-.122 .
SCAT-Verbal ’ 875 13 | -.004 | -.044
SCAT-Quantitative | 855 | .045 | -.058 149
STEP-Mathematics 829 | 123 | .080 | ~.174
STEP-Science | .844 .076 .128 | -.001
'STEP-Social Studies 882 | .099 | .12107| -.078
STPP-Reading .847 .036 | -.002 .101
STEP-Writing 479 .056 | ~-.053 174

Camunality

__ Note: The analysis was based on carrelations reported in "Modes of
— hining in Young Children" by Wallach amd Kogan (1965, pp. 46,
7, 49). .

P
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was felt that any differences beum the measures would be emclusivaly

® ' due to the actual test content and indeperdent of.the testing condi-
tins. If this in fact was the essential difference between the G0 g
Stl.'dies, itisinportanttomtaﬂxatthetestingcmditimshada
differmﬁal effect on the divergent scores. While the verbal test
results resarbled the ccmergent scores more closely when similar test-~
ing oorditions were used, fi‘gnral divergencJ remained independent under

o 4 both conditions. ‘
ne other study which used similar diva:gent tests but

unfortinately different’ comergent measures was conducted with 483 navy
recruits as subjects (Richards, 1973). In this study the factor analy- -
gis using thirteen divax::gent and nine convergent z@aMw yieldéd five
factors, three of these were clearly divergent, one was cornvergent and
the fifth was‘test specific. o b

oy e

‘

o Unlike the present findings the first factor in the Richards
study was cmvergent and the second was divergent relying a large extent
mtheWallachandKogariLineMeam.ngamiGuilford Fluency Uses itans
This fastor stmcture is in d:.rect contrast with the present study where - K
. the fn/;t factor was divergent and the second factor hzgelyccrwergent \
with a‘high loading fram tLe verbal divergent items. Like the Wallach

and Kogan findings, the differences in the ordering of the factors can
. ‘pw:obably be attributed to the relative mmber of divergent and convergent
| .variableswhilethédiscrepamybememfaétcmsr;aybea(plainedby&i;

" test content, timing, scoring procedures or the different reliabilit:{és

‘of the tests. |
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"3, PREDICTION OF ACADEMIC ACHTEVEMENT

d>&x._w1ara.1 » ' \ B

/
. 'mebnhypotheseswerec}onflmedalthmghtheacmalrela—

tiatstﬂpbel:wemthecognitive iablewas unexpected. Using aprin—
cipal cmpcmerrt analysis three factors emerged from the separate

- analyses of both grades. 'I‘Aese cognitive fmdmgs demonstrated that

divergeme migh‘t be viewed as; a d:ucrnbanous variable made up of verbal

and f:.gural abilities with comergeme as the tthd factor. In

additim, thesmular factxm 1oad.ingsofthef1uencyarﬂthemean

origmality scores demongtrated that the fluency.sooraz would be
N o s

sufficient to serve as a measure of divergent thinking.  ° ST

[ . ’ -
a

{w ; . \
Bypothesis 4 Divergent
test scores will - sigmfmanﬁ}y

. improve the predicta.m of
academic ac t.

a

Hypothesm 4 was concerned with the usefulness of convergent
and diva:genf: test scores in the prediction 6f academic aclﬂ.evemt as
opposed to # measure of qonvergence alone.

' Tbestalqlishabq;nhm;komneans far camparison, two
regression models were tested and the additional variance accoimted
foz: by the complete model which included the divergent itlans was .

h compared with the restricted model which did not. The restricted

model (1) used the -convergent scores as a predictor while the camplete
regression model (2) used boththe covmergént and the two divergent
scores as the pu:edictors

T
\ - *"‘”)

Y
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vhere = _ Y .-u;eachievmtdepaﬁmtvaxiable g
& =oonstant ¥
" ¥) = the convergent score
Xp = the verbal divergent score
X3=thefigtn'aldivergentscore’
. b, c,d bataooeffwimts

€ = grror

. The achievement tests vere typical of most mehsures of academit
performance, They were timed, based on material taught in the clasaroam,
and required a.cc;wxvergmt respanse mode. . Sixteen types of achievement'
scores were collected akthough few students were e{l.jgible to wribe all -
the exams. 'Ammyéfﬂ)ewhiévarmttests, the average scores (based
on a ceiling of 100), standard deviations and samp]e size are presmted .

in the following table. t L )

v b

INSERT TABLE 17 ABOUT HERE

Sincesmepersmstookthetestsoveratmyearintemvalmly

those exams written during thé 1971-72 school ym% were used in the
analysis. 'I'his procedure pre'v/ents the effects of matxmat:.m and practice

francmfaxximgtheresults.- ’ T

Step—w:se xmltlple reg*ress:nm analysm was performed on the
data. This procedure, described above, is well mited for studies of

748

prediction as it permits the investigatar the opportunity to use a priori

-



TAHE 17
£ ACHIEVEMENT MEANS, STANDARD DEVIATION AND SAMPLE SIZES
FOR GRADE 10 AND 11 STUDENTS COMPLETING THE
DIVERGENT AND CONVERGENT MEASURES
. \

‘ MEAN - s.D. N
m 10 | _ \
Somposition . 66.66 uiz 182
Literature | 6536 13.39 180
French, (Written) - 5840 | 19.82 182
1a1gebra " ‘\/ 68.16 14.9’2‘ | 149
History | 62.86 15.70 175
Biology . 56.41 . 8.57 ‘\42.'
| . BT b
_GRADE, 11 ; N )
ng:erature : | 68.02 13.00 176
Composition ] #bues -~ 12.19 176
Frénch (Written) 63.13 14.00 167
French (Oral) ' 1 e6.62 ©13.02 165
gio_lo;y - 63.71 . 16.45 118
Chemistry 67.14 16.84 138
Mathematics _ 68.75 17.09 88
Physics \ , 61.85 '’ 14.75 54
History | 65.07 114.49 163
Geametry ' 66.80 . 18.89 131

o i

%: Sexes are combined. - : \
»

# #

’ .
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w

'evidmcebyqzdermgthepred.wtorvariables Foleingﬂzereoamm‘-

dations of Crcnbach (1968) an{;@aslany (1973), the better hmccmer
gent measure was entered fﬁ:st h the regression equatlon folldwed by
theverbaland flgural dlver%ntmeasuree

a) Cawergga‘ce as a Predictor
For both grade levels the convergent measure significantly
predicted achzevanent althmgh the degree of. predmtabnllty varied 1
greatlydepexﬁnxgﬁpmthedlsciphm Using the restricted model, the |
best pred:.cted var:able, Engl:.sh Canposition, had a simple carrelat:.on
c% 0.47 while the poorest predicted achievement varidble, Fremch

‘ speakmg ability, had a correlation of only 0.20. The mean correlation
‘coefficient for the grade 11 students was 0.365 and a mean value of

0.315 was found for the grade 10 students. '. -

)

INSERT TARIE 18 AND 19 ABOUT HERE ° ' )
. : ) :

meusefuhxessofcmvergemeasapredict&ofacaderﬁc )
achievement is presented’ below. Twoofthegradelllsub%ectareas, >
Ehg&.:.sh writ:.nq abihty a.nd Physics, grouped together as relatiVely
well pcredlcted variables A second-group canprised of Literature, w

 French writing ability, Mathematics, Geametry, Chemistry and Biology

clustered at a median value of 0.38 while a disfant third groupof
History and French speaking ability had carrelations of 0.31 and\
iespectix}ely. As noted above, ‘all of the simple carrelations vere
statistlcally significant. | ) ) \/:

| e g::ade 10 sample generally had lower simple correlation

coefflcmnts than the grade 11'group. Three dependent variables,

.
. . , N
‘e



f 1900 - H
. | o
TARLE 18 ~ /l ‘t
' . CONVERGENCE AND DIVERGENCE AS PREDICTORS .-
oo ACADEMIC ACHTEVEMENT FOR' GRADE 10 snnmrgi/
. : \ ' CONVERGENCE AND
- . CONERGENCE . D "
: . ; B \E ] ] E , . -R.. ' . E. ' e . )
. | nistory .39/ At | e/ 10900 |
' N =175 NI K 5 - 3 - 3,1/
A _ = ~
Literature | Al | 19.34% .34 A
N =180 ° ‘ ‘ 1,178 3,176 *
S ~ . , o .
. |French $.27 14,57+ .28 5.17%*
) ' N = 182 ' 1,180 - o - .3,178
. _ N I )
( - - ) - ) f’ » \
Compositicn .35 " 28690+ 36 | -8.68% “ |
Ao N = 182_ . 1,180 3,178 ' )
: | argetra. 4 .35 | 2105 | .36 7.37% d
| N =149 LoLur | 3,145 :
* \ .
j i : ’ . .
.+ | Biclogy ~ § 22 19,98%* .50 13.00%+
Nz42 |7 1 e - | ©.3,38
P — A |
- s o005 | * \
#*Ap 0,01 3 | x

Note: 1/ Asterisks beslde the F ratio md:.cate whether the regress:.m
’ equatlcn lzstatlstically ‘significant. 'The asterisks beside

/ correlation (R) indicate that 'the increase in R2
‘ : is statlstlcally significant. "o
- : 2/Divergence includes both verbal and figural fluency scores.
" " 3/gimple correlation.
’ .4 tiple correlation. * L
\ o ‘ - Degrees of freedam. ’ * . . :
&y . ?



. TABLE 19 °
@ . CONVERGENCE. AND nxvgmm AS PREDICTORS OF
L, ACADRMIC ACHTEVEMENT EOR GRADE 11 snmmsy
Y. ' . CONVERGENCE AND
) T - cwERGENCE * * DIVERGENCE
Ny # . )
' o : r - E ] 'R ... _E.
Physics - 45 13, 31#* .51 | 5,90%*
N = 54 . | 1,52 . 3,50
| | istory 1 =& 16.78% | - .39%+ | ' 9.60%*
N = 163 ] 1,161 . 3,159
. .' . ) " . ) \ .
A French (Oral) .20  6.T7* .25 . 3.52*
.= N = 165 ' . 1,163 . 3,161
) # ! : . 3\ N
o Literature ) .38 |- 28.65¢+ - .42 11.93%%
TN = 167 , 1,165 3,163
H ‘ ® . © .
Canpositian - 47 | 49,92 .56%* 26.15%*
0 IN = 176 . ‘ . 1,174 o 3,172
“ " 0 ‘ o : . ‘
. ‘iA _E‘;anh (mitw’l) Q38 28065** ' 042* 1;.93**
| N = 164 ’ ST I T R 3,160
Mathematics - .39 15.60%*% 45 | 7.4
: | | - N =85 ' 7 1,83 3,81
- ) ) ' !
Y . .
Geametry - - .38 22.19%* .40 8.11%*
B N = 131 3y ,\, 1,129 3,127
W |chemistey . 1 35 | 19.32 430 | 10.34%*
' N = 138 ' . 1,136 ' 3’134
| , . oo . ‘ !
C N * | Biology .34 15,214 srr | 11.6a%
- IN=118 : ‘1 116 3,114
o Note: See nctes for Table 17 - ' . %P 0,05~
' - ‘ - wp 0,01 .

. I B
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ﬂHistory OCmpositmn and Algehra .had re]atxvely high ccn:rela.tims with

thepredicbnrwtxileasecmdgrmpcmposednflmglish, Litezr:amre,
Frmchspealdmabmwamn;ologymdeupﬂmrgstofﬂggraaq 10 ¢

achievement tests. Once again, as in the previous grade, the donver-

. : \

gent tests significantly predicted the achievement scores.
\mammry,.ﬁorﬁagrageilresults; nvg]:ish&:rposiﬁimms

predicted the best and second language speaking skills the worgt.

' mﬁlethea-:glishresultswereeocpected the French scores were not.
‘Bbstshﬂiesofsecmﬂ]angmgeleaznhlgmverepartaidifficultyin

fixﬂing good cognitive predictors of second language aoqulsxtlm and,

jn general, the m consistent results have dmmstrated that motiva-

timandlengthoftimeeprsedtothesecmﬂlam\mgearetheubst

inporteant criteria for success (Lambert .and Gardner, 1971).

these findings it is most probable that high perfarmance on cognitive
.tests suwch as ccnwergence a:i:e a necessary but not. a sufficient &kill
for second languageleaming e \ '

J
! i mtheotherhandwitluntherestrlctednndel,ﬁxg ish'Campo-

sition, that is, the ab:.l:.ty to write good essays, interpret- poetry,,. and
sderstand senbence' structure, vas the best predicted of all the acade-
‘mic subjects. Julging from this result it lapears the ability to
. \pérfomwellon a test traditionally requiring agiive.rgent response

18 largely dependent on cmwergent ability.

enceand DiverrgenceAsn:édictcrs ,‘ Cos

\Q\ﬁnﬁ earliu', e way of establishing the potmtial

usefulnes of divergence istoobservehowwellit?helpsgredictthe
- dependent vanable aftex thebetterhmmcomrergmt_ scores have been

—_—

‘

°
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used. To test its potential,‘both the figural and verbal divergent

fluency scares, were addad to the regrassitn equation after the c'cmer-'

gence measures. The additional variance accomnted for by their -
inclugion was tested (See Tables 17 and 18). - . . . | .
. "To this end, the results a.re mixed. OF the sixteen diffarent

 achievement tests, seven of them were significantly better predicted

.
5

with the addition of the divergent variable. Six of the cases were in
the grade 11 setanitheremi:ﬂercane fran the grade 10 sector, This
lopsided rep:resmtation in favour of the grade 11 sample doés not appear
to have any cbvicus explanation. T ey

The mean nultiple correlation of 0.441 rei:uresmts an average

increaseof62percmtoftfxevariameaccamtedforbytheaddiulon l*&

of the d.wen:gaat varlables. Due to the poo&: predictability of diver-
gence fur ach:.evanent in grade 10, the average variance accounted for

‘bytheimlusimofdivergenceincreasedbyqnly4percentardthi§

was almost entirely a result of the Biolqgy marks In fact, achievement

in Bidlogy appeared to be the varisble most affected by the inclusion of °

divergencg and consequently moved fram the eighth best predicted score .
to the third best predicted in the grade 11 test series and fram the
poorest to the best. predicted varisble in the grade 10 series.

anetlmeismapriorireasontoexpectthisr&eult, it
may be an indication of the versatility -of the d;vergent measure and its
lack of content specificity. Fram previous research, ane would h,ave
concluiedthatdivergemewouldbeabetterpredictorofthearts .
related subject areas such as English La.tecature, and History (mxi$m,
1966) . Instead 1t :I.mproved the predictmn of achxevenent for all acade-
mig subjects. L |

SV
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‘ 'Ihe intemacticn of cmbergence with divergence as a predictm
ofacldavenmtmsalsotested 'lbrmwetheeffectofthes:mgle
puredictorrs the dev&tim product. was used as the interaction term
o

+ e . Coa e t
¥=aixy +agXy +agXy +ag(xy -X) " K -Xp) +e (i)‘
< Y =ajx) +agXy +agz+aglxy -X) T (K3 -X3) +e. (2)

producing two regression equations expressed as follows:

where ¥ = achievement dependent variabile (
Xj = convergent score |

X3 = mean convergent score
¥Xg = verbal diverge;t scora ‘
‘X9 = mean vérbal divergent score - :
X3 = fiqural divetgent scare .
f'f3=meari fiqural divargent score n S Lot
a)...84 = regression coefficients

e = error ‘
- Of the sixteen dependent variables far both grades only the

Biology achievement test sooreT foa: the grade 10 sample sigmficantly
increased the prediction with the additidn of the intéraction tern. The
s:lmpler model of cnly ‘the convergent and divergent scores had a nmlti&.}
R of ‘0.50 but the addition‘ocf both interaction terms j,n the two separate

~ o
.

INSERT TABLE 20 AND 21 ABOUT HERE

Kvengence interaction. | .
To damnstrate these mteractions', the convergent: scores of'

allthosestudants (42) v?kbwroteﬂmeBmlogyexammgradélOme
: d:ivided at the mean and two separate regressmns were run for each group.
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" Note: Thé Ns are the same as those in Table 18 and 19. ]

g

{

' \M“ 95, #
/TARLE 20 -
THE PRODUCT OF CONVERGENCE AND DIVERGENCE
~AS A PREDICTOR OF ACADEMIC FOR
GRADE 10 STUDENTS : ‘
COWERENCE AND | CONVERGENCE X COWVERGERCE X . f
W_. YERBAL DIVERGENCE EIGURAL DIVERGENCE
. ve ‘ . i /‘4’(
j R R B R K
History .40 .40 .8.14%* .40 8.23%*
Literature .34 .34 5,79 .36 6.47%*
French ’ .28 .28 3.87%* .28 3.87%*
l
Camposition .36 .36 ° 6.47%* .36 6.47**
Algehra .36 .37 5,56%* .37 v 5.ETH*
i
Biology I .50 61% | 12,464+ .60* 12.4'5**\
‘ . t
e daf & 4,N-5 af = 4,N-5
L AN *
*P, ;200,05
»




. .
TABLE 21

THE PRODUCT OF CONVERGENCE AND DIVERGENCE :

AS A PREDICTOR OF ACADEMIC ACHIEVEMENT FOR |

GRADE 11 STUDENTS
CONVERGENCE AND |-  CONVERGENCE X CONVERGENCE X
DIVERGENCE | VERBAL DIVERGENCE FIGURAL DIVERGENCE
(additive) a ) .
R R P R E
Physics .51 5L | 4.33% .53 14.77%4
{ .
History .39 .40 7.40%+ .40 7 . 34%*
. i

French (Oral) .25 . .25 276% ! .25 2.68% |

Literature .42 .51 15,34+ .53 | 14,77

Cmtposf.tim .56 . .56 19.50%* . .57 20‘k.69**

French .42 .43 8.99%* :43 § 8.97

{(Written)
Mathematics .45 .47 5.87%* .49 ' 6.50%%

Geametry .40 | 40 6.11%% .40 6. 11%*
— \ k - i

Chemistry .43 .44 8.01** |° .46 8.82+4

Biology .48 .48 8.68%* .49 '8.70%

‘ df = 4,N-5

df = 4’N_5
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One regressidmequatim used the aivergexxt flﬁemy scores as a predictor
and the other used the figural divergence scores, thus yieldincj two

A

different interactions.

- i
\ L .

INSERT FIGURE 3 ABOUT HERE

\

‘ In this one case, figural diverge}ce did not act as a com~

D plementary cognitive ability but instead functioned as a strong simple

predictor when used alone and as inhibitor or facilitator when used in
conjunction with cc;nve;gence. Among those students with convergent l
soores lower than the mean, increasing fluency ability predicted high
lachievenent. chn: .the remaining group quite the opposite tock place as
high convergent students appeared to do less well in Biolqu as their
fiqural divergent scores increased., This particular relationship was
campletely m'\expected and subject to only tentative conclusions.

The possibility of spﬁr@\cus \results, particularly since the
sample size was relatively amall and a considerable mumber of regreé-‘
sion equations were used to test this hypothesm, makes it imperative
that these interaction results be J.nterpreted w1th same caution.
nxrthemme, canparable results were not obtamed from the grade 11

sanmple wh{ch agide fram being slightly more. convergent and divergent

' than the grade 10 group differed very little from their counterparts.

- This evidence casts doubts as to the generalizability of the
interaction findings and serves mainly. as an example-of the potential
importance of these types of study. , '

As an iliustration, the two tables containing the beta vieights
alsc gave a clear indication of the hrxiao;bance of the convergent test
scores in the prediction of academic achievement. In (:;nly one case,
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FIGURE 3

The Interaction of Biology Achievement Scores ard
Student Divergent Scores’ far Grade 10 Students

\\

High Convergence: Y1 = -1.0X + 74.0 NS
Low . Convergence: Yz = 21X + 50.0 CN Sw~o
High Comvergence: Y3 = -1.95% + 74.8 \, : AN R 7
Low .Convergence: :Y4 = -0.762 + 58.8 ./ LN
1l \\ 1
o N
e X = Verbal Divergence .
% = Figural Divergence N Y3
. \\ , \
. )
T
5 10 ’ 1§'

‘ Dive:rgent Fluency Scores
. (Unstandardized) . . ;
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~and Algebra) the relative impertance of the dlvergemt subtests appears

- &r

99,

' Biology, ‘ms the interaction term larger than the other beta weights

- i
and as indicated earlier there is same evidence that these results may

INSERT TAELES 22 AND 23 ABOUT HERE

\

bespm::.ws mallotherinstanceé theconvergentbetaweightswere

larger than or equal to the diverge.nt beta weights. °

~ Considering just the two chvea:gent beta weights, the verbal
beta yze:fghts were eight; txmes out of tmklargmr than the figui'al.
weights for the grade 1]: group although a reverse trend was noted with
the grade 10 sample when four of the smmm& I
figural_ “test "scores. In fact, in the cases where the subj;ct matter |

» . \ . -
content was comparable, (ie. History, Literature, French, Campositicn,

. to have been reversed. What was a goad predictaor in grade 10 was no

longer so in grade 11. Like the differential effect of the grades on .
- . ‘

the addition of the diyergent score in the preédiction of achievement,

these grade diffiérences were most unusual. : ‘ ” |

¢) Rival Predictors of Academic Achievement

Although the cognitive variables appqared to be ;;glétively
good predictors of scme of the subject areas, there was always the

possibility that other types of variables might be better predictors. =

”‘71‘5/53 more effective, an alternative method should predict the depen-

dent variables better and with less cost, in terms oftimea.rximmey
to the researcher and respd:dent, than other readily avalla.ble methods
'Bo test the predictive value of the two cognitive variables, two i
different and easy to adxmnlster methods of pu:edlctmg student ac}ﬂeve-

ment were used.

i

R

A N
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J ' , TARLE 22
wcm OF THE COMPLETE MULTIPLE 7
REGRESSION  PREDICTION MODEL OF 10
N v . R S S . . PR . ' \
- ) ] : :
CONVEBRGENCE DIVERGENCE INTERACTION
Yont ! . ‘
¢ 1 History ) .35 .03 .14 . .06
\ ,
Liwatl.lre ‘ ’a 30 .07 3 ‘e 17 N 000 o
French | .31 -.02 0 | -05
, 0 ¢ _ ' . \J %
CCIIPOSitim 033 : .04 ’ -.12 . ’ .02 . \ |
‘ \
Algebra Noag v | -3 | Lo -.05
‘Biology 1.18 . | 2.8 -.37 L 2,97 .
o - ¥ T
Y/1he verbal scores are presented in this table to demonstrate the
relative importance of the predictors. Sinilar results were cbtained - %
‘with the figural interactions and these beta weights are not
presented. .
N !
E ) ' !
’ -
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TARLE 23

101» N

OF THE COMPLETE MULTLIO® )

REGRESSION PREDICTION MODEL OF GRADE 11 o

ACADEMIC ACHIEVEMENF SCORES

| o
| | cowerGENCE DIVERGENCE . INTERACTION
GRADE 11 | VERBAL | FIGURAL | CONVERGENCE AND VERBAL
{ 3
Physics .60 -.01 .25 T -.16
lustory .26 26 | .04 -.04
‘ . v
French (Oral) .17 .17 .10 -.05
| Literature .38 .21 .10 | -.10
| campositicn .38 .25 .08 .04
\ f
Frmh . 33 .21 . 09 e 04
(Written) .
Gecmetry .40 -.06 .14 -.03
Chemdstry .46 .23 .16 -.18
Biology .27 .28 20 -.05
5

-

. Note: *p < 0.01
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| . ‘.‘i)tveacherPred:i,ctims . :

TeacherstaJdngi:artm,theshﬁygaveagmlassessneﬁt

7. ,oféachofhisorhershﬂentsaniéredictedtheirfinalyear—eni
irﬂivzdual achlevanent scores on the basis of their classroam perfarm-

‘ ance. A simple Pea.rsm Product Mament carreJaticm between actual
\‘ achieverentscoresaniteacherpmedictimavascmmtedforeachdis-;

ciplmeandinba\:thgradesl()ardll. Basedontleremlts,itgs
clear that the teacher estimates were better pu:edmtors of achievement

than thecogmtlve variables. s

* e \

' _ INSERT TABLE 24 AND 25 ABOUT HERE

s

H
«

For grade 11 subjects, the best, preficted variable vas French
speald.ng ability which, it slnﬂd be gecalled, was the worst predicted:
dependent variable when\ usmg the cogmt:.ve varlables. The poorest

‘ beacher-predlcted disciplines were Geunetzy Biology, and Physics. 'me'

‘ 1t:m co:rrelata.ms of these particular courses possmly indicated that
the problem-orlented method used to teach science subjects made it more
difficult for tg\achers to estimate achievement®han in the more verbally
demanding areas of French and English. Though it was difficult to
ascertain the criteria used by teachers to predict student achievement,

K " written cmments from scme of the teachers mdmated that verbal skills

and’ personal contact may have played an important role.
The grade 10 predictions were also consistently high, adding
further support for the validity of teacher predictions. Though the
~ sharp dichotomy between the arts and science predictors werelnot as,
. evident as with the grade 11 sample, t&'snﬁ:ghtbéexp]ainedby% ,
Mﬂteache.r}s' lack of famdliarity with their students who, at this time, had
Spent one less year in the school. ‘
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TABIE . 24 6 .
THE CORRELATION OF TEACHER PREDICTICNS OF /
STUDENT ACHIEVEMENT AND ACTUAY, ACHTEVEMENT /
: * FOR GRADE 10 STUDENTS /
.‘. e R N I ! .
© / ‘
History ° . x R L ‘
N = 170 P .
L .
' Iiterature J - L66%* "
N = 156 N
£ ) L% B N a
1 . # @ / )
English Camposition . 73 g |
N = 163 " N
) \' . i , -
Algetza | = T
N =135 ) ® 7
b ) @ . * g
Median Correlation " } 77 .. .
Mean Correlation ‘ N -eT5 *
N [ . .
+xp < 0,01 .
',»‘;":"‘ﬁ v { ¢
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TARIE 25
e, \,\ R i e -;¢>-mw R . | o
THE CORREIATION OF TEACHER PREDICTIONS CF

mmmmmmwmmﬂm

FGI(:RADEllSI{DENI‘S

i / =
. ‘. [
. - L
i R . cok
“"1.  Literature - L 79%* /
g
‘L N=186 . v /
Physics \ . - - OT** / ,
N=255 Qe e ' '
History v J75%%
N = 174
% ] 1 . ).
- French (Qral) . e~ 83k
N =172 ~r N
Ompositim s 463‘179‘**
N = 185 ‘ %
French (Written) © 764+
Ne=171 . | ‘
Mathematics JT4x% L
\| nz90 - ”
. ' ? . .
~ Geametry - L61%*
N = 48 o e A
Chenistry L 16%*
Nwld2 \ - » ’ "
Biology J62%* -
‘N = 110 ' !
° ‘*’b
Median Correlation . 155
\ Mean Correlaticn 132
| Mean correlation for Both Grades - 738
t T ) ' . ’ /' L

+p £ 0.01

-y
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i) past Performance | : ) g

Prioractdevanentmsalsousedasanvalpr - In

‘éeveral instances, shﬂmtsvmteachlevanentemnsmmeornmeof

)

four different subject aread, once in grade‘lo and once at the

~

end of grade 11. nmhmspecifwcmtentoftheummseswas
quitedifferent,tlmtypeofmcamandthenethodsoftea&mgme

'vérysﬁﬁila;ineachcase.'lrdeed,innanycaseq,ttiesanxeteabhars

taught both levels. For those grade 11 students whose grade 10
results were availal;lé, simple Pearson Product Manent ccrrelat:.ms
were camputed. Biology scofes were not involved due to the small

¥ [
sa:gle size. } ) "

12

As a predictor, th:.smeﬂxodllessanewherebetweenthe
teacherpu:gdictimsanithecognitlve predictors., - |

o o

A S e
\

INSERT TABIE 26 ABOUT-HERE .

o

‘The Mathematics results/were the most stable (r = 0.71) while litera-

o

ture s&res were better paredlcted by the convergent-divergent abJ_h.tles

' than by previous achievanaat. The median correlation between earher
by

and latér achievement was 0.61, samewhat belcw the median teackﬁer
pred:.ctimsof 0. 77 Boththaseuﬁmesare considerably better pre-
dictors than the median value of tha abilities' multiple carrelations.

d) Sumary _
As expected, the convergent m&mﬂnn@tmﬁtmt
and significant cognitive predictdrs of achievement. In all of the sixteen

0'|\
achievement dependent varlables convm:gence signlficantly pred.lcted

the scores with Varyng degrees of success. Based an earha: ewdenoe,

[

i

@
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relatively independent meabure of a cogmtive 4bility which, at times,

107,

it was not surprising that secmd la.nguage a.cquisitiqn was Ecm;ly

- predicted by the cognitive variable altln:gh a traditi.onally "divergent"

BUbJeCt area, Enghsh Canpositmn was relatively well predicted.
With the inclusim of 3ivex:gewe, pm'edictability significantly .

i:m‘easedinsevenoft}esixteencasesalﬂmghtleinprovanmtms

primarily with the grade~11 sample. This finding did not lend itself tb

asimple interfzretatimardmattmphvasmdetoexplainthlsﬁcmr
|

v ‘h . .
akeo v e . a

-
4"'”“

In light of these results, divergence appears to provide a

is needed in‘ school achievement. Dive::gence‘does not act as a substi-
tute ability for convergence but ihstead it functions as a cmplerentéry
cognitive sk:.ll working in tandess with coqvergence In only one case, |
Blology, was an interaction mted and, since the sample 51ze was small
and the result mcmsmtmt with the grade 11 sampl‘e, the finding must
serve only as an illust:cation., ' |

While the two cognitive abilities appear to be relatively good

pacedlctors, two other variables rhat are easier to collect Were used as "

"rivals. Both teacher predictors and past performance predicted a

higher propc:rtien of the variance indicating the superiarity of the
simpler methods. Of the three methods of pu:edlctmg achievenent, .
teacher eetm\ates yie]ded the highest cem‘relatlcn
o A D . ‘ . % {
4. ASSOCIATIVE PROCESSES ‘ |

i B M ’ ¢

‘Hypotheses 5 and 6 The respon- : ' T,
‘ses to a given stimulus will be
progressively more original (Hypo-
thesis 5) and the criginality .
. .gradients of high and low divergers
will interact as hypothesz.zad by
- T * Mednick (Hypothésm‘ﬁ). ;
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slbtest‘ Madnick's aésociativq gradient theory, three differ-
ent analyses were i)erfou:med. In allcases, the eight divergent items -
(two £rem each section of the complete divergent test) used in the
pncev?.ms analyses were imlud\ed.' | } r

a) Original ngpcmsas ' { ' 2O |

s

Each response given on the div]e:rgemt test was scored for

x\\originality The mean ou::.ginality score for each of the first twelve

reSponses an all eight itans is presented alcng with the mumber of

st\xlmt:s reqponiing High scores represent sta‘eotyped responses and
low originality while low scores ind.inate infrequent answers and con-

i . .
sequently orn.ginal responses. : SN

As explained earlier, originality was scored for the statis(-
ticalinfrequemyoftherespmses moperaticnaltems,éach&\ f
response was’ coded on tal:ly sheets for all students. Ob\rlously, in
the most arig, al case cnlycnetallyms recorded for.a response but
in. the most » "uses for a‘ne;nspaper", 709 responses were given
for the use "to read". ’l‘hus d high score indicated an unoriginall
resp;'nse whlie a low value signified high arlgmalii:y

In all other references to origmahty scores not mcluding

‘those in this section, a composite score was calcu]atetg Using 709 as

an qrpitrary numerator and the mmbge of responses for each stinmlqs

as the dencminator, an origihality score was derived far each stimulus
itemby mmmngt-hescorw of eacllxrespmseboan item. CctnSequently,
the range of the originality scores was reduoed by a 1ogar1t1'mw trans-

- formatien of the data. This procedure was desz.gned to reduce the
- extreme range .of orlg:mallty scores particularly at the most original

end of ‘the’ distribution. " U

| |




109.

o : L . 'INSERT TABLE 27 ABOUT HERE |
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( . : K :
Two ‘Observations should be made about the results presented

\\_ . in this table. Ineverycasé,thereisaeteadydecnmmmémnbu
AN of individuals responding to, succeeding items which vas likely due to
t.he inahility\ of rwpond\ents\'@ cmtim:ally produce divergent answers-
or tc the ‘onset of fatigue. This may also explain the smaller mmber
of Wi:ﬁ‘iividuals responding to.item 8 (n = 361) than to item 1 (n = 418).
Since items were always presentsd in the same cider, it s difficult to
determine whether the fall off in performance was due’to the afare-
mentioned fatigue or scme unspecified item charaGteristics.
.Secondly, the pattern of criginal response elicitation was .

varied and difficult lto generalize. iIn some cases, item 4 for instance,
the earliest resgonses were highly stereotyi:ed qrd unoriginal while
‘,cpposite results were obtained forr: itans 6 and 7 where early responses -
were relatively ariginal at the start Based an these two cobservations,
it was decided that subsequent analyses should be done separately with
.each item serving as its own control. A
T 10 better understand the associative _process and at the same
time eliminate the confounding effect of poor a.nd lazy respcnders‘, only
those individuals who gave more than four responses to an item wére

included in the subsequéni: analysis.

\ R b) Linear Prends L ‘ R [

. An analysis of variance t&stmg fior the antic:.pated 1:maar
trends was performed on each of the e:.ght items. In six of the eight
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. REIATIVE CRIGINALTTY AND THE g
‘ RESPONSES ON THE DIVERGENT TEST
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' significant linear trend was also present. Further inspecticn showed

that three of the deviatia\s' "from the' linear" were also »gfatistically
significant,fsv.xgéalﬁting“that further analyses might be warranted. The

* analysis of variance was repeated for the three outstanding cases and
. significant quadratic’ relationships were found for items cne and three. "

Although a cubic analysis was also indicated uA Llimited mumber of
grdups (4) made this- type of analysis impossible. As an illustration,
the four figures that follow diagram the originality output of these

-

. INSERT FIGURES 4 TO 7 ABOUT HERE L

4

subjects. As indicated in the earlier section using the complete

sample, originality seems to be an associative process where each res- | ’
ponse to the :Lten stimilates a more original response. In ‘scme cases )
(item 1 and 3) the effect is striking and most convincing while in’

other cases the results need added interpretation.

Basically, the hypothesis was confimmed. For productive
divergent thinking to take place, an -envirarment which enéom:aées’the
respondent to provide as many solutions as pos:sible is necessary. In
save instances only a few responses are needed, as eviéenced by iten 8,
vhile in other situations (item 1) the more opportunity thesubject has
to respond the mére ca:iginal his responses become. Tnterestingly, in
all but one kinstance (item 7) thar\e were no more re"spcm\w mcejhemos!:

. \ . =
original response was elicited. Perhaps subjects reach a kind of

-
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- . RESPNSES TO EIGHT DIVERGENT ITEMS® "
{ M OF MEAN
: . .| oF | + somres SQUARES | F
-

1. Between Groups 3 3337557.0 112517.0\ 163.4%*
Linear Term | -1 1 2702222.0 | 2702222.0 | 369.8%*
Quadratic Tem- —————{-1 519976.6 519976.6 | 75.4%*
Deviation from Quadratic | 1 |  115353.3 115353.3 | 16.9%*

within Groups | . [1240 | .8439360.0 6805.9

2. Between Groups 3 4357901.0 | 1452633.0 | 118.5%

Linear Term 1 3446314.0 | 3446314.0 | 247.5%*
- Quadratic Term 1 739334.1 | - 739334,1 | 58.9*
Deviation fram Quadratic | 1 172252.9 172252.9 |  14.04*
- | within Groups| 532 6522723.0 12260.8 | |
- e ¢

3. Between Groups 3 41728.0 13090.3 [  0.334
Linear Term ‘ 1 1267.2 1267.2 |  0+03
Deviation-fram Linear 2 40460.8 20230.4 0.49

Within Groups ™ 784 | 32663280.0 | ' 41662.3

4. Between Groups ~ 3 6275913.0 2091971.0 | 72.08%*
Linear Term ‘ 1 5417599.0 5417499.0 | 173.33%*
Quadratic Term 1 856929.9 856929.9 | 29.6*
Deviation fram Quadratic | 1 | 1484.1 1484.1 0.05 °

Within Groups 356 | 10330993.0 29019.6

5. Between Groups 3 152812.5 | (<°,50937.5 |  7.90%* |
Linear Term - 1 129262.7 | . 129262.7 | 19.9%*
Deviation fram Linéar 2 23549.8 | °  11774.9 1.82

Within Groups 240 1547564.0 6448.2

6. Between Groups 3 6369.4 2123.1|  5.58%*
Linear Term 1 5569. 4 5569.4 | 14.63%*

', Deviation from Linear 2 . 400.0 400.0 1.05

Within Groups 332 126334.1 | 380.5 3

7. Between Groups 3 2513.4 | - 837.8 1.48

- Linear Term _ 1 “537.0 537.0 | .0.95
Deviation from Linear 2 1976.3 ©988.2 1.7577
_ Within Groups 244 137776.9 564.7

8. Between Groups 3 | 79171.0 26390.3 5.21%%

Linear Term |1 46670.9 46670.9 | . B8.99%*
| ™ Deviation fram Linear® | 2. 32500.1 16250.0 | 2.21
Within Groups ... |16 | s91314.6 5064.29) “
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. Figure 5 2
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_Figure 7

Relative Originaiity of Succeeding Responses to Items 7 mnd 8
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‘ o criteriaorlwelofsatisfactimwkmreﬂ;eyrealdseﬂxatthelast

‘ respmseisthemstorigiml,g]lmebymldngﬁmﬂ\errespmsesmmecee'
sary. 'I'tu.sdoesmtmeanthatfurt}mrespcmesaremtpossible.
Bvidmceontheeffectsoftesﬂngcmﬂitimsslmthatsubjectscan
elicitmerespmsesmdenarxialﬂmhﬂxeseareoftenhighlystmeo— |
typed. Mawaytheseremltsjzﬂicateﬂ:atsubjectsevaluatetheirom

‘om'iginality, ceasing to respond when sane undefined perscnal criterion
. has ‘been reached. ) e \

-

e e

¢) Gradient-Interaction Hypothaesis o

. The Mednick gradient-interaction hypothesis wag tested by
_perfaming a two-way repeated-measures analysis of vaiiance. The eight

divergent ou:iginality scores for subjects w!ra produced four ar more
‘ responsestoitemsecvedaathedependmtvariable. 'l‘hesescoresM
< ranked and the sample was dichotanizea into high-and low originality
 groups. “In six of the eight groups there was a significant difference
N bétween the high and low groups ut only one interaction was signlficant.
misxspre)emted.int‘igm'eti as an J.llustrati\moftheMedm.ckAssocia-
. tive Theoa:y.

\ ' m.mzsmn@mamm

' Thus the Mednick pmposal that the assoc;ative process gradlmt <
for h:hgh divergers is differ t from that of low divergm:s was rot
supported. yednick"s theory, however, does prpvzde substantial etridence
for the assoclative thedry of divergent thinking which Wallach and Kogan

\ . used in the development of their divergent thinking tests.

9 VIR
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TWO WAY ANALYSTS CF VARTANCE ov’mﬁn onxeaNerrx oo

RESPONSES OF HIGH AND.ILOW DIVERGENT GROUPS

. TEST OF. ASSOCIATIVE HYPOTHESIS

.......

Source of

(5) Gs

(1) G

38 (R
{(4) GxX R .
(5) Gs (R)

Source of
. Variation
(1) 6
{(2) R
(3) 8- (R)
(4) Gx R -
(5) GS (R) i

vhere G = high or low divergent group

Sum g
of , of
" 'Squares Freedcm
82347.58 1
522144.63 3
500670.30. 616
2851.56 3
. 453065.30 616
of of
Squares  Freedom
22789,22 1
65394.96 3
205550.70 264
©3026.13 3
176662.10 264
- Sun {  Degrees
, . oOf
_S_%__‘ Freedom
158290 30 - 1
4535,95 . 3
. 299716.60 . 388
. _20980.38 ; 3.
" 288560.30 388

. Errer
§92§E§ Temm
82347.58 (5)
17414.88 (3) -

812.78
950.52 °  (5)
735.50
Mean  Error
Square . Tem
i
' 22789.22 (5)
21798.32 (3)
778.60
1008.71 (5)
669.17
\ J—
Errar
m Texrm -
158290.30 (5)
1511.98 (3)
772.47
6993.46 (5)

589.07

R-ow:derofmwessi\rerespmse

\"\

S = responses

i

11).9%%
21- 4"

1.29

-

.g..

534,06%*
327.99%*

51.51

-

268.T1**
1. 96

11.87%>



4. Soarce of -
" Variation

1) 6
, (2) R,
(3) s (R)
(4) Gx R
<(5) G5 (R}

Source of

5. .
" Variation

(1) G
(2). R
- (3) 8 (R)

(4) Gx R
VS) GS (R)

Source of
Variation

6.

. (1) G

" (2) R
(3) s (R)
(4) Gx R
(5) Gs (R)

. Squa . o

32832.90
133952.10
115106.60

.1205.79

86486.27

" . sum
of .
. Squares .

8857.35

4461.83
90673.89
2364.48

78363.14."

E—

Sum

- of

Squares -

20041.74
6369.65
59283.68
95.51
46912.25

-, Saw
ANt
)

23967.11
2513.31
60603.90
757.18
52447.71

A

, .Mean . Error ¢
Freedon ‘Square ‘Term "F
1 33832.90 - (5)  66.82%
3 44650.72  (3) 68.27%%
° 176 | 654.02 - \
3 401.93 .  (5) 0.82
176 491.40 ‘
. Degrees : x
- of . Maan Frror
Freedom Square Term - F
1 8857.35 (5)  13.11%*
. 116 781.67 C Py
-3 _ 788.16 (5 ' ° 1,17
116 675.54 .
Degrees X ,
of Mean = Error PR
Freedam Square Texrm’ F
1 20041.74 (5) 70.06%*
3 2123.22. -  (3) . . 5.87%*
164 361.49 ‘ L,
- 3 v 31,84 \ (5) 0.11'
. 164 286.05 ‘
— & @ - - :
Degrees :
¢ of Mean Error
Freedom Suare Term F.
1 ' 23967.11 (5) 54,84
3. 837.77 (3) 1.66
120 505.03
3 252,40 (5) . 0.58
120 . 437.06
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Figure 8 .
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’;“!___

COmpaxlson of ngh and Low Divergers ol Relative Originality
of SucceedxngwResponses tq Item 3 .
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It was Mednick's theorerl:ical cmsideraticns which pm:ovided
Wallach and Kdgan (1965) with the impetus to devise 'cheu: divergent

tests. As fow studies have considered his initial proposition about

(i ' ‘
the process of divergent production, af analysis of the originality

' datawasmdertakm 'l‘heresultsofﬂ‘:eseanalysesarecmtradicwry

Divergent production.is Tssoc:l.ative although the degree of

asgociatlvmess appears to be contingert upon the item #‘stinulus.
' same cases originality increases at a higher rate yielding more arigi-

nal responses while at. orthertmes the criginality slope is less steep.
“An wSis of variance testing for linear trerxis yielded

three 1inear cqbinatxms and three quadratic functions of onginality

These linear results clearly damnstrate the assoclatlve process of

. divergent production while the quadrati&: findings indicate the possible

1eyeiing off of origihality production. | [

. The proposed interaction of the origimality slope of high and'

this hypothesis was not confmned.

5. PREDICTTON OF STUDENT EEIAVIOUR : y

s

0 Hypotheses 7 ard 8 After ag:amting
for student and teacher - (when ‘applica-
. ble) convergent ability, divergence
: " [will increase the predictability of
" , student behaviour as measured by the

TRF (Hypothesis 7)., However, the pre- -

dictability of student behaviour will
significantly increase when the teacher
. .related cognitive variables interagt
. with the same student variables (Hypo—-
thesis 8). .

-

| low divergers was only evident in one of the eight cases and consequently

vy



a) “Introduction , o .
" Paged on the mﬁeﬁaﬁm of Getzels and Thelen_ (1960) and’
Crmbach and Snow (1969) the the mcpeminmtal findings of Anderson
(1970) and Joyoe and Hudson (1968), the finali Lenes of hypctheses ware
tested.

) As explained earlier in the Review of the Literature, the
classroam is an enviroment subject to many types of stimuli, some of
which ultimately affect the classroom learning envirarment and student
behaviour.. To date, ,tl}e published literature indicates that the cogni~
tive abilities of beacixers may interact with those of their students
fesulting in forms of behaviour unique to this interaction. The
purpose of this section is o test the student-teacher hypotheses using
two types of analysig. As outlined earlien, the first considers the
value of each individual student's cognitive ability to predict clasg~
room climate and student behaviowr. As dnly individual student scores
will be used, this t‘ype of approach is referred to as the "within class"
analyéis. ' . 4

'l'l'uesecou'xdappmax‘;hattenptstotestthe’hypothesesina -
 @ifferént way. This time, the within class variance is cantrolled for
by using the sTanQa:dJ.zed class means of st:udemtsl cognitive scares in
addition to those of their teachers. Using the class as the basic unit
of analysis yields a method that studies the sources of variance

betwem classes | ' ’ o |

Stepwise multiple regression was the principle method of
analysisusedintluspartlmofthqstudyﬁmitoaldmthemterpre- ‘\
tatim of the results both the independent and dependent variables were
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' standardized; while for the within class malysis,'fﬂm\mm scores
were standardized using the class means. Hays (1963)" reccrmends. this‘
standardizatim psrocedure and Crenbach |
mlysismdatasﬁulartoﬂnsausedinthlssb.ﬁy

.+ . iTo avoid the added possjbihty of deriving spurious significant
results an a~-priori ordering of .the itdeperﬂent vanables was once again
necessary. The actual oxder ofthevariables for this study was based
on the considerations of. two researchers. As mentioned previously, .
Crontiach (1968) using an historical argument’ suggested that the better
undersbood variable, comvergent thinking, should be entered first in the
regression equation and the "burden of proof" be left to the divé.rge.n\t
variable to establish its usefulness to psychologmcal and pedogological
research., Maslany (1973) also mcouraged using the cmw?rgent measure as
the primary predictor. Quite simply, he argued convergent tests are easy
mMsteraMfar hsstimconsx;;jngtoscoretha‘nthedivagmt ‘
hests. " The cmsiderable time needed to use the dlvm:gent measures would
mly be warranted by danmstratmg the efficiency of the dlvergent mea-
sure. For these reasocms, the convergent measures were introduced firgt

"in both the within class and betwsen class analyses anZl the two divergent
{ .

. scores for both teacher and student were entered into thé regression

equations imdediatelir folexg the convergent scores. In the .case of
the between ,CIaSS efmpa:isms both the student and teacher convergent
measures were included before the divergent measures with the student
convergent: scores preceding those of the teacheri Thus the camplete
within class (1) and between class -(2) regression equatmns mtlmut
interactim terms appear as follows

>
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. (1)Y= by¥X) + byXp + b¥3 + e

| (2) Y=b1x1+b4x4+bzxz+b31<3+b5x5+b6x6*e

.............

. Hmere Y= -the depgndmt ‘vazjrjiable j
X1 = student conw m‘
X2 =. student verhal dlvergence ' ‘ “ ,

X3 = student figural dlvesrgmce ) ) /
X4 = teacher convergence: | /
X5'= teacher verbal divergence . |

Xg = teacher figural divergence

-

'e=er:ror

W coefficien?g\

b) Within Class Analysis

“Before presenting the within ?hss results the reader, is

\

cau\timedtobewaryoftheeagebyv&uchmgniﬁcancecanbeobtamed

with large sample sizes.

while the majarity of the followmg results

are statistically significant the low simple and multiple correlations

render many of Axe results mearu.ngless from a practical point of view.
Although significance tests take sample size into \account, .

the und Jying assmlptlm of inference tests is the larger the sample

8izé the closer it apim:xmates the p0p\ﬂat1m parameters and the

!
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" addition of the verbal and figural fluency scores. In keeping with the

 psychologically least interesting variable, Attendance.

' 126. '

(3}

e

amallgr the valie needed bo reject the il hyporh‘rwsis. Any deviation

frciuthem:llnomatterhmvm\all, cmldalmysbe sigm'.ficantdepend
mgupmthemanipxnatimofthesmplesize. .
. A1l ten of the Teacher Ratings variables (TRF) were signifi*
cantly pu:edicted by student:? ctmvergent abilities with values varying
fram 0.08 for Discipline to 0.23 fqr Aclﬁ.evat\ent. \All of the varJ:ibles \

Al

® ' - ' e S . \

mmmsommm‘ |

waresignificantattheo 01 1evelezxcept1>ralseSeekmgwhereﬂxe

Jarge standaxd evror -kept. the rela\timstup at the 0,05 level of signi-

ficance. , - , . e ,
The addition oF the two divergent fluency scores significantly

increased the predictability of the regression equation in six of ten

‘cases. These six (Achievemant, Participation, Interest, Originality,

Preferefice, and Attendance) were significantly better predicted by the

generally low simple correlations, the largest change from simple to “
. \ -
multiple correlation was a meagre 0,05 and this oocurred with the

’ " INSERT TABLE 31 AND 32 ABOUT HERE

. gty
/ — iy

By examining the simple correlations of both the verbal and o

figural divergent scores with the dependent. ‘variables, as well ad the
beta weights it was apbarent that convergence was the more mpouctant |
variable. In fact, in each case the ccnvergmt—dependent variable b\
correlations were larger than tha multiple correlation between the two

divergent scores and the TRE‘ measures.
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TABLE 30

wm:mc:c.assmmoommmxmsmm
PREDICTOR VARTABLES .AND
.« BEHAVIOUR ('M')L/ E

= Student verbal di erice
3 Studmt figural divergence

1/Tn this and the following tables the asterisks beside the F ratio
indicate whether the regression equation is statistically signifi-
cant. The asterisks beside the multiple correlations (R) indicate
if the incresse in R? is statistically significant.

2/None of these values significantly increased the nultii:le correla-

tions. The same results were cbtained for the Xj .x. X3 interaction.

R

‘ Xy < Xp+Xy+X3 1 XXz |
¢ Y. d; ..F . . 1 R . aE + . F .. R .
1 v
Attention 220 | 1,814 | 3L.41%* | .20 | 3,812 | 11.60%%| .202/
Achievement '| .23 | 1,786 | 45.77% | .26%*| 3,784 | 18.60%% | .26
Seeks Praise | .10 | 1,816 | 8.96* | .12 | 3,814 | 3.66 .12
Discipline I08’ 1,804 | 5.79% | .09 | 3,802 | 2.43 A1
»,L( K . \
Participation| .18 | 1,827 | 26.63% | .22%%| 3,825 | 14.58% | .22
Interest .20 | 1,824 | 34.36%* | .23%*| 3,822 | 15.22% | .23
Originality | .20 | 1,805 (" 33.60%* | .23**| 3,803 | 15.36%*| .23
.. 1 \ W | .
Independence | .22 | 1,789 | 40.86** | .23 | 3,787 14;\66** .23
" ) . A ¥
Prefm .16 1' 803 20.77**_ o 0119** 3,801 10.20**J ’j: -20
fattendance | .15 | 1,774 | 17.16** | .20%*] 3,772 | 10.70%** | .20
B \ ) ‘ ‘ ‘ ' ) ' .
6005 ' o
*4p £ 0.01 N 5
where xl = Student convergence / - -\

k!
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\ \ TABLE 31 \
WITHIN CLASS SIMPLE: GORRELATIONS OF THE VERBAL AND
FIGURAL DIVERGENT TEST SCORES WITH THE STUDENT
.+« - .. BEHAVIOUR {TRF) VARIABLES : :
,\ . o . O
VERBAL DIVERGENCE | * FIGURAL DIVERGENCE | N

4, N o
Attention 110 .06 816 -
Achievement A2 .10 788
‘Seeks Praise .03 .05 * 818
Discipline .05 .05 806
Participation .15 i 10 \ .829

' ;

Interest 13 .10 826
Originality - .12 S & | 807
Independence a0§ .06 791
Preference 1 .10 805
Attendance .10 .13 . 776

#



TARLE 32

BETA CCEFFICIENTS OF.THE COMPLETE WITHIN CLASS
MULTIPLE REGRESSION MODEL OF STUDENT

. BEHAVIOUR (TRF)

129.

CONVERGENT vamﬁvr

FIGURAL VERBAL - | -
Attention .18 .04 .04
chievenent .23 .03 .09 |
‘Seeks Praise’ 11 =02 .05 '
Discipline .08 | .o;z .03
pa;tici;atim \ .16 Jd1 .06
Interest .19 .07 .07 0
Qriginality .19 .06 .08 | i
Independence - .22 .03 .04
. Preference ‘: .14‘ .06 .07
Il\tpendan\ée .13 05 .10

=]
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Since both interaction temms were not significant,” were
deleted fram subsequent analyses and the mou:e parsimonious x sion

" model was used. Thisexplainswhythebebamightsfortminteraction
‘terms for Table 31 were not included.u

As expected the inéeractimbetween convergence and verbal
divergence was not significant for any of the ten dependent variables.
This indicates th\at the regression slopes for student behaviour on
divergence can be regardedfas hanogeneous across different levels of
oconvergence. That is, convergent and divergent abilitieg: of individxml'
students do not appear to interact ir} teachers' pérception of their
students' classroam behaviour. \ _

High convergent students were rated higher on all of the TRF
behaviours i:ﬂi\cating that convergence was the more important variable » ’
of the two used in ‘this within class analysis. '

Divergent scores contrihxteQ in the ptediTtiqn of the

deperdent variables in six of the ten cases when convengence was also

related to Q\T

c) Between Class Analysis

Althmgh the fi.ndings of the within class variatioms have
limitadusefulneas due to .their lmvalnesthebetmmclass ccmpari- ,
sons of teaclm ratings ylelded clearer results,

mmmmedcmsgmofsudmtmﬂmachercome:qm\t
and divergent test scores for each of the forty-eight classes in this
survey were used as the basi@ unit of analysis. Following the procedure '
outlined earlier in this section, the variables, vere entered. into the N

|
o
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equation in the following arder: stulent canvergence (X1); teacher
convergence (X.;); st;xdent divergence (X a;rl X3) =‘ and teacher diver-
gence (xs\ and ?(5). Each resultant F ratio was tested fox: signifi-
cance and in those cases where the Fs were statistically significant,
the increments in variance accounted fcn: by each additim:al\oogrﬁ.tive
Yariable wag tested using the eqtiation‘des)cribed on page 37.
Of the ten TRF variables, five of them were significantly
predicted by the cognitive variables. Three var;.ables, Achievement:,

[

INSERT -TAELE 33 ABOUT HERE

 which had the highest carrelation with the predictor variable (0.51),
- followed by Interest (0.46),,am then by Participation (0.38) were
. all significantly related to sbxiérxt comrergeme Similar to thg
. results from the prediction of academic achievement, t@acher ra;tings
ofac;ﬁevmentpmﬁvjdeafmevide;weoftheWeof
convergent thinking in school behaviour.
Classes which were high in qcnvea\:gence were also r?t;edmhigh .
in achievement and participation. This may seem contrary to common
sense expectation, since di,vez"gent\ students are usually repm:ted to
particip;te more. However, the TRF form explicitly requested the
teacher to rate the level of perticipation of each student and consi-
‘da:ing the earlier finding that convergers were higher achievers than
the high diver\gers, it was not unlikely that teachers nﬂ.ght have
appeared to and solicited responses fram the highly convergent students.
This alone mighl: have Maged a greeltber participation on the part of

‘
the ent Classes.
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Bmwm« CLASS MILITPLE CORRELATTONS OF THE PREDICIOR
VARIABLES AND STUDENT BEHAVIOUR
X3 XL+ X x1+x4+x2'+x3 X1+X4+X2&X3+X5;X5
r. F. R | ¥ R | F R | . F
Attention 25 | 2094 | .27 | 174 |32 |12 38| 1.13 i
Achievement | .51 | 15.9%* | .52 g,31%%-| .50% | 5.74¢ .60 | 3.80%
Secks Praise | .08 L33 | .00 |1 |1 j11s| .32 077
Discipline [.02 | .00 | .14 | 44 | .7 | .30 | .a7¢| 2.88+
Participation] .38 | 7.70%*| .39 (3.80% | .52%%] 3.80%1 .59%| 3.54%x
Interest - | .45 | 11.82% 45 | 5.81%4% | .52¢ |T3.82%4 .sg* 3,474
Originality |.20 | 181 | .22 107 | .25 | 70| 27| o.54
Irdependence |, .10 .43 | .12 33 | . | 23| 27| o5
Preference | .24 2.88 | .28 | 1l.94 | .28 93 | 53| 2.57
Attendance .28 4.00 | .31 | 2.42 | 32 | 1.24 45 | 171
. \
af = I, 46 2,48 4,43 6,41
where °X) = stjdent convergence " 0 |
’ | . X2 = stident Vé’;hal divergence ’
, b X3 = student figurai divergence .
X4 = teacher convergence |
x5 = teacher verbal divergence
v

xﬁ = teacher figqural divergence

\
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In sddition, one othefr factor might have also explained this
.resulii. Traditionally the classroom has been described as a convergent
enviromment (Heist, 1968) . ' The emphasis oh correctness and the concen-~
trated activ\ities towards froblem solving may be a "negetive iJress“ o -
the high divergers. In fact the classroom might be a hostile place for
the diverger whose consequently law level of motivaticn may mhibit his
S] participation. At a later date it muld be useful to explare students‘
attitudes tma':ds.participaﬂ?g in classes of high and low divergent
teachers. - | | |
The third corwergent predicted variabl‘e, Interest, was a new )
£inding which Gomplémented the other ‘two results. Students who achieved
well and were active .participants in class were most likely going to

‘ denonstrate a positive interest in class. The high lntercom'relatmns

between these variables supported this position.

" Discipline was the fourth significantly predicted variable in
| the Teacher Rating Farm group and in this case a slightly different
method of inberpu:etat:.m v.as needed The regression equation demenstrated

Q

that Dlsc1pline was predlcted only when all four variables had been

’ entered into the equatlm.\ Subsequently, a test of the variance mcreased
: by-theadditlm of each new variable showed thesmgular mportance of the

teacher d:wergent scores (see also Table 33). A review of the ‘simple
Pmd\-T t- correlata.ons betwéen the predictor variables and the depen-
‘dent varlable as well as the beta welghts indicated that a revised and

[

INSERT TABLES 34 AND 35 ABOUT HERE.

"novelty" hypothesis should be tested. This time the teacher divergent

variables were entered mto the equation first./ once again, the
G- \ .

1/ These results are not reported in tahular form.

\

i
¢
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i ) ) ’ .t ’ o v
(IASSSI@BEWATIQ‘]SWMPREDICIOR
’.mmmmwm e

e e e s K b e e e Wi s e

a' ) V = - : ' - |
‘. .i' . . .o . o " n!
[

Attention | .25 | -.05 | .06 |, .00 .00 .04 |
Achievemerit | .51° 00 | .14 .06 -.11 ~.16 |
Seeks Praise | -.08 02 | .14 a8 |- .06 .12
Disciptine | .01 | .14 |l -.or{ =03 | .30 32
Participation | .38 12 .08 | -.08 | -.02 .09
Interest, | .45 .08 .14 .06, ~04 | \.04
‘ d:iginality .20 -.06 .07 .02 - -.02

Independence | .10 .09¥ 00 | 05 | -02 |4 .5

Preference .24 19 12 a2 | .09 .33 :
Attaﬂarbe .38 i , ..19 'll s .10 . - 025 1 - .ll
— — | - L
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] TABLE 35 Lo
‘ ‘ . - ‘ |
Q. MILTIPLE REGRESSICN OF. STUDENT BEHAVIOURY/
- .« IS Y . x . . ‘4}
o o N
smmm]mm " STUDENT 0| TEACHER
. 0 q‘\ - Y ¥ A N o'
) A : vEREaL| FIGURAL | VERRAL| FIGURAL
o | VERH il I
Attention 52 | =29 | -08| -a7 | .02 | .32
Achievenent .82% | ~.16 | ~-.18 ~-.22% .00 W11
R A T
Seeks Praise | -.30 | = .03 | . .18 23 | -1 .08.
Discipline °| .27 | -.08| -.07 -.09 33| 0 u2g
| Participation| '.76* | -.06 | -.04. | ~-.do%| -.04 | . .34
| In‘tEfeSt * 08’0*’; "'0113 -u"i4 -nZl* -004 .33,* '
|originality | .37 |--15 ) -.06 | -20 03| .13
Independence | .23 | .01} -.16 09 | -a15 | .29
e ‘ o 9
Preference .47 .00 | -.05 4,01 -.09 - .54+
-Attendance ,46 .02 | -.00 -.14 .27 A3
‘ \ R
l/Refers to the régressim model azapﬁ;{}e'g.zs. &
L Qhw €
*p.& 0.05 . Lo
.m’ v Ao

N 1
g
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resultant F ratio clearly demonstrated the remarkable finding that
o teacher. perceived diskipling problans are apparently a function of the
’ teachers' own divergent ability. It seems plausible that thl; type of .«
a result might be due to two effects. First and central to the thesis’
of this study, divergent teachers may set up learning envircnments
which are seemingly dlsorgamzed although they rate their stndents
as easy; to diécipiige. Alternatively, as J.SSO often the case, same

%3

other intervening \{ariat?le such as class size might-similtaneously
correlate withy both the variables unler inspaction abd give the impres—
sion that the relationsiip is both causal and meaningful.
Like Discipline, the fifth varial::le, Preference:, was also
treated in the ‘same mamner and similar significant results were cbtained.
The evidence seems clear that divergent teachers tended to prefer to
teach th(eJ.r students the next year regardless of the students'’ ?ognitive
This result was surprising and not expectadw. In ii{le with the, =~
results of both Heider (1958) and Feather (1971) it was expected that
teachers mld\ prefer bo teach those students w:.th consonant cogﬁitive
; abilities. Tnstead, a general divergent effect vas detected although it
is too premature to state that diverfence alone was the critical variable,;

- | _t

d) Between Class Interactions A

Unlike ‘the interaction stuly between "creativity" and "IQ" in

 the case of Wallach and Kogan (1965) and "achfevement” and "fluency” in

' the reconsideration of the Wallach and Kogan data (Cronbach, 1968), the

term interaction refers to the three interactions of consonant sognitive
@. abilities between students and teachers. That ié, the interactions
between ?.ike cogmtlve variarbles were examined. Uﬁ&tmfely, due to

w@




’ the limited mumber- of classes. (48) with the reduction iri the degrees
. . of fregdan,‘ the six other mm:e'cam.pl@{‘ interactla{swere not-tested.’
.~ . . fTo test interactions and maintain the strict objective of
placing the burden of proof on the new variable, the mteractim terms
were placed into the regressicn equahon after all of. the\simple
variables (cmpletemael) hadbeen entered. The change in R? due to
the additional interaction terms was then tested for significance. The

three resulting regression equations are presented below.

¥ = camplete model + (X3 - X7) * (X4 -Xy) . - .
lY=cm1pletemoduel+ & - X) * (X5 - Xs)

Y = complete model + (X3 - X3) * (Xg - Xg)

wvhere - Y = dependent variable  ° |
X3 = student convergence (
{ Y .
= gtudent verbal divergence .

3 smdent figural dlvergmce

- X4 = teachex: convergence ~ ~
\l o . 5—-teac1mvezrhaldivergence
. . ~ Xg = teacher figural divergence .

canplete = the camplete regression model described on page 125.

. Although twelve of the thirty p'?ssi.ble consonant interaction
tems were st;atistically significant, none of the student beiaaviouf
variables met the second criterion of adding a substantial enough amount
of the variance to the pu:ed.wtablllty of{ the dependent variable. Simjlar
i[:o the w1thm class analyses, the slope of the regression equation of

-‘ student behaviour on student convergence or divergence was constant at

4

"

S



L

138.

all le;rels of teacl'xé:s' scores on the samemeasure

- . INSERT TAELE 36 ABOUT HERE
» N . . B - .[ . 'L
, o v . , A ,

a) class Size as a Mediator Variable

) ' ‘
The continuous interactim which takeL place within the

classroom is affected by nany factors aside ‘frcm the cognitlve variables .

" tion becuse of the interesting effects, Walberg (1969) and Anderson and
Wanerg {1971) discovered using the IEI.

*.In an earlier study with physics classes, Walberg (1969) found

a linear relationship between class size and four group characteristics.

'l‘wo, Formality and Diversity were positively related and two, Cohesive~
. | - \
| ., % ness and Difficulty, were negatively related. Curvilinear relationships

-
o
ig

between class size and Cohesiveness, Fc;mality, Goal Direction, Disorga-
. nizat\ion and Diver51ty were also mcovered . ‘
A replication of this study Wlth a d:.fferent sample of high
school students ylelded one mgnifn.cant negatlve linear :elatiotnshlp
. (Difficulty) and two curvilinear functims ,(CQhes:Lveness and Friction)

(Arderscn, 1971). While t the/results in part repllcate the Walberg

- -

effort, Anderscn adds a cautionary note that a third variable may have

, creatad a spurious correlation between group size and group characteris-©

tics. Variables such as an attractive teacher, the subject matter, and
other pupil variables may have m:‘.luenced the size— of the correlation
coefficient. = : ‘ -
In this study, three significé.nt linear relatimships‘ware
‘noted fram the Teacher Fating Form. . | :

\ .

~ used in this study. Class size, for one, has been included for inspec- )

-

—
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TARIE 36

|
BETWEEN CLASS MULTTPLE CORRELATIONS OF STUDENT-TEACHER

‘ i . —

TEACHER-STUDENT PRODUCT

CONVERGENCE | DIVERGENCE DIVERGENCE
COMPLETE MOCEL ' (VERBAL) (FIGURAL)
R F R F R F | R F
Attention  |.38Y 113 441 139 | .43 | 1.27 | .38 | 0.96
Achievement |.60 3.80+| .61 | 3.31%| .60 | 3.20%| .60 | 3.25%
Seeks Praise .32 0.77 | 35| 079 | .39 | 1.00| .36 | 0.87
Discipline |.47 2.88 49| 1.80 | .49 | 1.77| .47 | 1.65
Participation .58 3.54%| .59 | 3,03*| .59 | 3,02*| .59 |-3.00*
Interest .58 3.47%%| .59 | 3.00%| .50 | 2.98 | .58 | 2.90%
'Originality |.27 * | 0.55 .27 | 0.45 | .30 | 0.58 ".23 0.50
Independence’ |.27 « | 0.55 27| o047 | .35| o0.80 | .27 | 0.47
| Preference  |.53 2.57 | .56| 2.60%| .55 | 2.42 | .53 | 2.20
Attendance |45 | 1.70 | .50| 1.4 | .46 | 1.52 | .46 | 1.55

df = _ 6,41 5,40 5,40 ' 5,40

y'me values in this colum were derived frem Table 32. -
*p £ 0.05
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JNSERT TAELE 37 AND FIGURE 9 ABOUT HERE |
i [

|

Disciplme, Participatim and Preference were all negatively
re]ated to the size of the class. A further analysis of possible CoT
dar\nlmear relatlmships yvielded one s:Lgniflcant result. This variable,
Participatlon, had a final multipla correlation of 0.45 which was sigm.-
 ficantly larger than the com'relation for the linear regression. Mo cubic
equations were tested 5

e ) . The results provided a number of in{:éresting relationships
which desexved to be further developsd. Not surprisingly, Discipline was
fomr} t,o‘be negatively related to the size of the class. The larger the

-~ class, the mare difficult it was to control :n?.widual studenits. This
R finding promises to confound many other results because teachers preoc-
‘ ‘ cupied with disciplipe and classrotm control will undoubtedly have less .
time to devote to more "cognitive" classroom activities. Extending this
argunent:;fu:rther, the finding that preference for teéaching the same
student the foilowing year w;\ras also atively relatsd to the class size,.
perhaps pomts out the diffmulty involved with teaching larger blasses
and the jnportance of controlllng far class size. Apparently, more time -
\ has to be speht dlscz.plming students with less time for the kinds of
" activities which might improve student—-teacher relationships. In fact,
one nﬁqht be led to the tentative conclusion that the role of teachers in. ‘
large slasses was to provide a custxzdial service.’ .
The third si:atistically significant result rounds out this
line of discussion ‘Once again, class size appeared to have a genera.lly
. negative effect on classrocm behaviow. This tﬁme, Partlclpatlon and
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\ CLASSSIZEASAIMRANDGEDRATICPREDICIOR@‘

_ STUDENT BEHAVIOUR (‘I'RF)

., Lo X
r ..."F ‘R.. .| .. E
Attention 7.20 1.93 25 " 1.49
Achievement 12 0.70 a8 ol72
Praise Seeking .23 2,65 .30 2.17
Discipline -.34 6.06%. -3 3,99
Participatitn | -.36 6.95% -85 .| 5.8
Interest a6 ] L .21 .08
Originality .08 0.27 a 0.30
Independence .06, 0.16 11 \0.285
Preference | -.29 4.19% =29 2.05
Attendance .19 1.68 .19 . 0.82
2 af:./('l % | 2,45 |
N . \
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Participation: Yy = -.06X + .001%2 +°.80

Preference:

Discipline:

Yo = -0.02X + .44
¥3 = -0.0X + .39

Class Size

co
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¢ .
class size had a U sbaped relaticnship, such that participatiolrin class

_decreased as class size grew until it reached a critical minimum value

(saddle point) and then slowly levelled off for the remaining class sizes.
The curve is plotted in Figure 9 to dewnstrate the shape of the regres-
sion curve.. Based on these results the most desirable class size in
terms’ of participation of the studemts is the smallest possible, although'
certain ane data would suggest that these results should not be
generalized. ' ‘

- Apparently, ithasbecamcmumprwtice inmanycanad.ian

N

schoéétomkeqpmllrgnedialc]assesforttnse students who expe—

rigme certain types of learning problems While these students are
not‘ émtiamal}y disturbed or slow learners, they certainly are not
drawn from the same population of regular 1e§mer“s. For this reason
the curvilinear curve of Participation probably described this charac-
teristic of the high school program and consequently, a general conclu-
sion should be viewed with suspicion.

£) Sumary

A}

|

With respect to the comparisons .between classes, five of the
dependent variables were mignificantly predicted by the predictor
vérisbles. In cne case, student convergance ard verbal and figural
divergehce conbined to predict Aclfd.elvenent. This result was anticipated

\ INSERT TABLE 38 ABOUT HERE |

as these two variables had jointly px‘redicted"nine of the sixteen depen-—
dent achievement variables in Section 3 of this chapter As the depen-
dent variables in the earlier instance had been actua.l a.chievemmt
scores the firxiing provided a validity check of the attitudinal variable.
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e ey S MRTR IR VAR o— |
f

{ Xy { X4| X2 + X3'| X5 + Xg | ACTIONS| X} | X2 -+ X3 | LINEAR | QUADRATIC
) SN
Attention _ il ' |
Achisvement x{*' x5 ol ot ‘
Seeks Praise " | .
Discipline’ | X5 e . \
Participation| %) x5 | xg L .
bl | ‘W *
Interest X3 L X2 Xg wh | XAV
Originality | ol I
% i \ [y
; o x\; '3 ‘XE* *

Attendance - el ox"

st e 1 .
Note: *P«0.05 \
T *p<0.01 , \

i vhere X; = student convergence \
\ T Xy = sbadent vurbal divergence .
‘ X3 = gtudent figural divergence .
X4 = texcher convergence \
Xy = teacher verbal di
‘ Xg = -teacher figural divergence
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Both ratings of Participation and Interest were predicted 'by ,
student convergence, and teacher and student divergence. Although no

' jnteraction term was found to be significant it was appare'nt that the

two student cognitive variables and teacher divergence were impartant
pu':a}:!:lctm:s of at least these two ‘types of student behaviour. .Further

\
i

- importance of the teacher variable was demonstrated with a third type

of between class. result which showed the singular i:rpéu}tame of

. teacher divergence as it predicted both ratings of Discipline and

1_>ref9rehce. Both of these findingﬁ_wm:e unexpected as the taé:\gq of
Disdi#:line m'd'Preférerce were initially assumed to be prixﬁarily
determined by student related variables (Getzels and Jackson, 1962).

Instead the two teacher variables emerged as the primary predictors. '

. At the same time,. ratings of D‘iscipline and Preference were
1inea.rly\ predicted by classroom size, thus presenting same problems in
interpretation. To determine the extent of the relationship between
the dependent var_iable.l; and theteacher divérgent Va.riz;blel a partial
corrglatim was derived, partialling .guj: the effect of classroom size.
For both Discipline and Preference ratings the partial correlations °
were statistically significant yielding values of 0.39 and 0.29
respectivaly.' Fram these results it seems that teacher divergent
variables appear to affect student behaviour even after a.ocoxmtjng for
the possible influence of classroom size. )

Wi regardtothewitlﬂnclassam]:yses, the large rumber
of obma yielded mostly significant results with very little of
tllxe variance ocountad for by the regression equations For the record,
all ten student behaviours were significantly predicted by the student
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|

convergent scares while the addition of the student divergent scares
significantly increasad the predictability of the deperdent’ scores in
six cases. [ '

As a mediator variable class size ms’linearly correlated

: with two of .the aforementioned dapexﬁmt variables, Diec,ipline and

_ Preference, and quadratically related to Participation, -

|

6~ PREDICTTON OF CIASSROOM CLIMATE

\ 'mefollovdnthchypothasesrelatetothebetwemclass .
analysis. n addition, the results of the within class analysis are

ﬁso presented.
ty . | i
l-\rypotheses 9 and 10 After -
acoounting for student and teacher
\' (when applicable) convergent ability,
high divergent teachers will conduct
classes that conform to the tradi-
tional expectation of divergers;
° "that is, the classes will be more
v diverse, more infarmal, less goal
... directed, more democratic, more
»  disorganized and less competitive
than .those of low divergent teachers.
In operational terms, teacher' diver-
, gerce will significantly predict
’ classroom climate as measured by the
1\ ‘ . IEI (Hypothesis 9). No hypotheses
o are stated about the remaining -
* ~* deperdent variables which are
- included for speculative parposes.
However, in spite of the
of teacher divergence students will
‘ more positively perceive the class- | / «
* romm enviromment when tawght by - '
" teachers of similar cognitive style
(Rypothesis 10).

'a) Within Class Analysis

\
¥

1
l

\ In general, \'c.he multiple correlations of student di\}emgexmce

and with .c}assrocm climate (LEI) were uniforl;\ly low and

generally not staﬁstically slgnificant.
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| INSERT TAELES 39, 40 AND 41 ABOUT HERE

P
cd ‘
e K “ . \

Only Formality, Friction and Democraly were significantly
predicted bycmwemgm%fé in two of ﬂxesacase”s‘*the bebaweiqhts
were negative, signifying that stdents low in cmvergent abiiity

| characterized their classes as being dissident and more formal. -
.The addition of the diyergent variables increased ‘the fre-
dictability of the model although the multiple oomrelatlms were still
low. This time, Favouritiam, Cliqueness and Satisfactim/v;erq pre~ -
dipted by the full model (without dhe interaction term) vhile only
Friction of the original three convergent pre/d,icted variables continued’
. . t0 be significantly pm'edicted - o \
J\xign.ng fran the simple correlations of the d;vergent scores -
with the dependent varlablessand the beta weights of the regression
‘ equations, it was quite clear that figural divergent scores were more
important than verbal divergent scores for these four siugniyeicant.i \
regression equations. In three of these cases, Friction, Favouritism
~ and Cliqueness, hi.gh divergent scores predicted the dependent variables
while in the other case, Satisfaction, the relationship was negative;
that is, hich divergers tended to be dissatisfied with theiif chsé. .
Interactions were also tested and none of the mteract:um
terms significa.ntly increased tbe nultiple correlation. _1/
In gumary, the full predictive model predicted smdent per-,

ceptioof the eocio-anotimal climate of the cla%ss fa:rly well but the

-

low multiple oorrelaticn values 1eft this series of results with a very

.]./'mis !l‘a‘ble is not presented as it does not pertain to the hypotheses.

<
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s % ommmo3
| cawersvce DIVERGENCE
/ ' (CONVERGENCE
B Y (VERBAL' AND FIGURAL) | AND VERBAL)
- W E 'R‘ df F R
Cohesiveness 057 | .05 | 3,800 | 0.76 .06
| Diversity 1.6l |.07 ° 3,784 | L. .08
Farmality 8.66**| .22 | 3,800 3.87* .13
L.06 | .08 | 3,787 | 1.58 \;69
T 4.73% | .13+ 3,797 | "4.70% .14
0.66 [.08 | 3,800 | 1.51 .09
3,02 || 3074 a1
i | 0.48 |06 | 3,757 ?o.go' .07
0,02 [.02. | 3,806 [\ 0.13 .04
4.95% |i11 - | 3,802 |- 3.06% 11
_1.24 a1 | 3,706 | 3.3 11
Satisfaction” | 128 | .aaw 3,705 | 3¢ | .12
| pisarganization 0.55 .| .03 3,777 | o0.32 o
Compet:itiveness 104 .08 | 3,790 1.5 .08

&

Note: **p £0.01

o

*p £ 0.05,
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Cohesiveness -.02 © .03 .05
Di‘;ersj.ty "005 . 1005 W02 ! ‘
| Farmality -0 -.07 03
m‘ "‘003 "'006 006 -~
Friction -.09 .05 .08
Goal Direction -.02 -.07 -.61
Favouritism . -.05 -.06 .13
Difficulty o =02 =,05 .05
Apathy | .00 - .01 02,
Democratic . T 08 -.61 -.07 |
£liqueness ) *.6;4' .04 1 ¢ .09:
Satisfaction -.04 .02 -1
Disarganization . .03 e =01 .02 ‘
W\ | Campetitiveness -.04 - .00 ©.07
) - \ ’
-« v N ‘
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WITHIN CLASS SIMPLE CORRELATICNS OF THE D)

L VERBAL DIVERGENCE maqﬁlﬂ-brvmm [_N "
Cohesivéness < .01 -.04 B804
Diversity - . 06 . .05 788
Formality 03— .01 804
Speed ° 02 .05 791
Friction i .07 " A1 - ‘801
Goal Direction - -.04 -.03, ' 804
Favouritism ~.03 " .09 778,
Difficulty -.02 .05. 791
Apathy ' .02 .03 810
Davccratic -.03 .08 806
Cliqueness .06 .10 800
satisfaction-f |~ -0l _ 4 -09 798
Disorganization” M_f.qofz_ A -.03 781
Campetitiveness ) ;{z‘:(‘l . “ .65 794‘

Note: ¥The convergent lependent vatiable correlations are not
included since thay are presented in the previous table.

—p——

7

+ t
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restricted use. Even the best predicted dependent variable only !

accounted for five percent (.232)'of the variance, an amount too\smail

to have|any real educational relevance.

b) Between Class AnaLlysis

Five of the fmfteen LEI variables were gign?ficantlg xe-
dicted bythe student and teacher cognitive variables. One of the . -
variables was predicted by student ccnvergentrmeasﬁres alone, two by
teacher convergence, one by student and teacher convergence and the

4

' last by teacher divergent scores.

|
g
INSERT TABLE 42 ABOUT HERE

<

Keepmg in mind that the predlcbor scores in this analysis

. were actually mean scores for each class, it was interesting to note
" that leflculty and .Competitiveness were best predicted by student

convergent scores. Based on the students' own perceptiqns, classes
w1th the hn.ghest mean values for student convergers temded to be
dl.ffJ.Cult and campetitive.

The positive smple correlation between stmdent convergence
Lnd the deperﬂent variable irdicated that the linear relationship was
positive; that is, claszses of hlgh convergent 'students were rated more
difficult than those classes of low convergers. This fmdmg was
partjcularily interesting as the principal determinant of the dependent
varigble was not rehteﬁ to differences among teachers but rather a’
stuieng\o\riented variable. In this instance, this might indicate that,
student perceptions of their classroom climate were related to theif
own cognitive abilities rather than the expected product of teacher
effects.

. ' ’ I
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Note: *P<£0.05
' *+p{ 0.01

A

1/See Table 33 for an explanation of varisbles X1 to Xg.

| CTRE 42 ]
| BETWEEN CLASS MULTTPLE CORRELATIONS OF THE
"+ FPREDICIOR VARIEBLES AND CLASSROOM L
%y Xty XpHHKgiXy . | XXpRoHXgHRsHRe
| F | R | R | F B |, P

Cohesiveness ~ [.08 | .31 |.43 | .33 | .30 | 1.02 .33 .86
Diversity 09 .30 [1 | .26 | 25 | e .44 1.60
Formality 3| .85 .20 |2.02 | .42 | 2.30 65%% | 4.g7%
Speed 216 1117 .24 |1.35 R EERY .36 1.00
Friction .19 171 f.26 }1.62-] .30 1,08 .37 BRI
Goal Direction [.01 | .00 |.17 | 67 | .21 46 21 1 .29
Favouritism .04 | .06 |.29 |2.00, | .40 | 2.03 | s.49' | 221
Difficulty | |.34 [6.07* |.37 [3.66¢ | .30 | Los | .42 1.45
Apathy - 17| .2 |31 2.30 | .32 | 121 .36 "1.00
Democratic .16 [1.28 |.26 1.&8 32 | 12 | .43 1.58

| Cliqueness .02 .01 |30 {2.29 | .31 | 1.3 | .43 1.53
Satisfaction | .23 2.62 |.46%¢ | 5.95%¢| .50 | 3515 | .50 2.29

| Disorganization | .07 f .22 |.37#+% | 3.62% | .39 | 1.89 .40 1.32
Campetitiveness | .33*[5.47% | .43%+ | 4.08% | .46 | é.76f 48 .| 2.05

. - [ 4
af = ‘1,46 2,48 4,43 6,41

P
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Inadditjmtoshﬁmtomwergeme thepxed.ictabilityof
m@etitivawssmshw;:\easedbyﬂxeaddlbmofﬂnb\mcmrcmwer-
gence variable irdicating the ‘complexity of Ocmpetit;.verms in the
classroom. Cla\sses taught by high convergent teachers were more
conpetitive than those taught by low'convergers tut this was parti-
\cqlarily noted whenthe classes were camposed of highly convergent
students. Here was a s:.tuatim where the classroom climate was
determined by two different and relatively indep?\dent sources of
‘ mfluencg. It remains to be seen whether the relationship was opti-
@ in terms of st}iﬂent at:hievanent. |
The negative beta we:n.ghts (—~0 20 and 0. 43) and negative -
zero-orda: correlations (-0.32 and *-o 52) for teacher verbal, diver-
gence and figural divergence respectively indicated that Fommality -
in the classroom wa's negatlvely related to teacher divergent scores.
~ As a result, high divergers set up less formal classes while low
divergent teachers were liable to instruct their students in a farmal,

l : : 3
! .
INSERT TABLES 43 AND 44 ABOUT HERE

ritualized marmer. This finding was most unexpected and lends sub- .

* stantial support to the potezxt:i.al importance of divergent thinking as
a majar predictor of classroam climate. |

One other finding fram the Learning Enviroment Invento::y (LEI)'
showed that teacher cmvergenge best predicted students’ general
Satisfaction with the class. Considering the general interest of
éc}ucatoms in attending to the individual needs of students it was
indeed interesting to nots that Satisfaction was related to high
uteacha: convergent ablllty and not to a student rel;téd variable.

*
»
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\ TARIE 43
BETA OOEFFICTENTS OF THE COMPLETE BETWEEN CLASS
REGRESSION MODEL OF CIASSROOM CLIMATE CN
cmmmm RO D .
CONVERGEXCE DIVERGENCE
. . ] v * oy 0y v - s
STUDENT | TEACHER STUDENT . . TEACHER
VERBAL | FIGURAL | VERRAL | FIGURAL
Cohesiveness -.05 09 .38 -.12 -.07 -.20
Diversity - .08 .06 02 | -3 .37 -36
Formality - -.14 -.06 .05 | =31 -43| ./ -.20
W .2]‘- —-13 .15 —'.24 —-21 -:.QB
Friction -.05 -.15 -07 | -2 -.26 -.12
“ &
Goal Direction .01 .18 .05 -.15 .01 .02
| Favouritism A5 | -2 -.36 .01 -.27 | -.10
N 4 .
Difficulty .19 .23 .17 -1 -.06 | -.12
Apathy -.09 -.28 .15 -.09 | -.16 -.18
Democratic -.23 2. -.08 .19 -.34 -.12
Cliqueness -.03 22 .09 ~.04 - 291 .06
Satisfaction .04 .40 29 | -.08 .02 .07
Disorganization | .11 -.41 -.13 | .01 -.13 =04
Canpetitiveness .28 .30 .16 .26 .18 .15
. ) ] L .

-Y/Refers to the regressiom mod?I on page 125.




TARLE 44

M

EETWEEN CIASS SIMPLE CORRELATIONS OF THE PREDICTOR

A

cmvmc;a\m DIVERGENCE \
;33 ‘

\\ . VERBAL | FIGURAL | VERBAL | FIGURAL
Cszimeqs .08 A1 24 .10 -.01 .13
Diversity -.09 .03 - | - +.20 20
Farmality ~13 | -.28 -4 | -3 -52 -.32
Speed .16 -4 a3 | -.05 | .27 12
Friction 19 | -2 ~a8 | -2 | -.22 .02
Goal Direction | -.01 16 205 | -.09 05 |0 .07
Favouritisn -.04 -.28 -2l | -.8 -.33 -.25
Difficulty ;34 .23 .26 .17 -12 | -9
Apathy -‘-.07 =31 \ " .03 -.05 00 | -5
Democratic -.16 .15 -1 | .05 37| s
Cliqueness o1 | . 00 | -.04 .36 .24
Satisfaction .23 .44 SPTRN T .10 10 -
Disorganization |1 -.07 -.37 -09 | =07 .01 -.08
| campetitiveness | .32 .34 .17 .08 .1L -.10
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This result, ifreliable,\éa‘ét\mémbt on the research .

. of those who have advocated that less structured classes would increase

shxlent satisfactim. Assmﬁn;ﬂntt}ﬁsfhﬂimmcausaltoﬂw
“extent that teacher cognitive ability influencel a particular classroom
climate, .then it seems possible that Sat:lsfwtimwas in part a function
of the teachers' c\:nvargmtabﬂity. Keeping in mind that this rela-
tionship was positive, it was the high convergers; those teachers who
were the good abstract problem solvers whose classes were best appre-
ciated. While there is some possibility that a third unaccounted for
variable may have similtaneously explained the variance, this £inding

may be a subtle indica.tim that students really did prefer classes

t:hataramllstructumdmdorderly In fact, samoftheaneodctal
datapresmtedbelmbearstm.ssmpositionmt \

Linked with the previcus finding that low farmality was a
divergently produced autceme; it appeared that overal]l Satisfaction with
the 1earning envirament had little to do with the mode of pu:esmmtim‘ L

mnyaftheocxmmts receivadfmnthesmdmtsinthisst\xly
indicated a desire for a more strwmred leaming envi.rom\ar\t. As the
anecdotal data balow illustrate, students appear to recognize ‘tha continued

\

hwwneofmder;ﬂnmeﬁfwmlllmchém&rﬂt@hﬁra

. - N
who were well prepared to fmishﬂ\aomrserequirapents.

“"This is of the few classes in
our school in which a certain
amount of work is dane. I am
'satisfied with this class and the \ X =
teachar. This class is quite

efficient" (405-01-01)

"Ne get our work done ut it is
very dull" (161-01-01)

1




157.

"...The class is very well crganized
and for the first time in two years,
I walk out of class satisfied with )
" my knowledge"  (439-07-15) | \

\. : |

"Most pecple in this class strongly
; enjoy their work. Even though it is
' campatitive, better students help
the others" {254~12-34)

h
LI

Disorganization, like Satisfactién, was also significantly
predicted by teacher convergence, although in this instance t;ze beta
coefficients were ative.\ indicating a negative relationship. Thus, \
teachers who scored poorly on the convergent measure taught classes
which were characterized as disorganized. Once again, this finding
seemed to indicate that divergence did not operate in its axpected
role. Judging fram the literature with its constant reference to:
divergers' artistic and unoonfoming behaviour, it was expected that
high divergers would jaet‘ up learning enviroments which were highly
disorganized. Instead, the opposite effect appeared. " If anything,

; N : L
[ this finding demonstrated once-again the impoartance of the convergent

o
' measure. . ) \
: Aéafinalmte,ﬂwcorrelatfmsbetwéehcomergamearﬂ

the LEI variables were substantially different fron those reparted by
a;r.:der‘son\.y' These differeénces are undoubtably due to a nutber of
factars, not the least of which is the liberalization of secandary

In sumary, of the five significant simple predictions,
four of them involved either student ar teacher convergent thinking.
The cne lone detractar, Formality, was significantly predicted by .
teacher £igural divergence.

Y Personal camx_:l.catim.
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c) Batween Clasa Interactions

Two signiﬁcant interactions were diaoovek'ed using the IEI

‘ scales as the depandent va.riable. Both Democracy arﬂAFavmritism
were noted to be significantly predicted by the interaction of student
and teacher verbal‘divan‘gen?e yielding overali F ratios of 5.33 ard

25.14 respectively.

INSERT TABLE 45 ABOUT HERE

To better undetstand the relationship between the two signi-
ficant teacher st\ﬂent variables, tha teachers' divergent scores were
dividad into two groups. 'I‘hose above the mean divargent verbal scores
were called high divergers and those below the mean ware -labelled 1ow
diveigers.' It should be kept in mind that this division represented
only relative values. |
- The two following graphs showed the linéar relationships
between student verbal divergence and the dependent variables with
teaclnr divergeme held constant.

~—

INSEE&‘, FIGURES 10 AND 11

| * Although both the interactions were significant, they were
of two difﬁgrent types. The intersection of the high and low divergent
teachar regression lines for "Democratic" was -0.436, a valx;e w§11 {
wiﬂhin the xange of the i:dependent variable (student verbal divergence).
According to Cronbach and Snow's (1969) definition of disordinal, this
wag a disordinhl interaction since the regression lines intersected
at a reasonahle val\(\e of verbal divergence. o \

\

\
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. CONVERGENT DIVERGENCE DIVERGENCE
....... L e o fadVERBALY, VP (FIGURAL) .
Cohesiveness - .33 |o.86| .39 | 1.0¢ | .3¢ | 0.73 49 | 1.82
Diversity .44 |1.60] .46 | 1.53 .48 | 1.68 44 |'1.35
' Formality .65 14.87| .66 | 2.3 | .65 | 4.08 66 | 4.76%
Speed .36 |0.99]| .36 | 0.87 | .37 | o.88 .36 | 0.85
Friction | o {ran| e w2 | .3 {10 | w0 |1
Goal Directicx .20 [0.30| .26 | 0.40 | .20 | 0.25 21 | 0,26
Favouritim 49 2,20 .50 | 1.87 | .55 | 2.44¢] .50 | 1.95
Difficulty A1 |nar| e | 128 | a2} o1 w43 | L.29
Apathy 36 |101] .39 | 1.03 | .3¢ | o.86 43 | 1.33
Demooratic 43 [x.58| .44 | 1.35 .65 | 4.23%% 44 | 1.37 .
Cliqueness 43 |1.53| .49 | 182 | 47 |16 | .43 |1.30
satisfaction .50 |2.29| .51 | 1.98 | .51 | 2.03 51 | 2.00 |
Discrgmnization| .40 |1.32| .41 1.4 | .40 |11 40 |11
C.cmpetitivmess 48 12.05( .48 | 1.74 A9 | LT 51 | 1.97
df = | 6.41 7.40 7.40 7.40
\ .
;. \
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IGURE 10
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* " Fayouritisn was also significant bat. the intercept vas . .
~2,0, an extreme score which represented two standarq deviations from
the mean and a valne far down the’'possible range of student/ iva:gent
scores. This "m:dinal" mteractim altl'mgh significant, was not
inten:preted since the point of i.ntaraction was almost outside
range of verbal divergent eooms

Heturning once again to the first significant interactim\,
this case was the only example that student perceptions of classroom ,
cljmate were an knteractive ftmctim of stident and teacher divergence.
In only one other similar case, Oanpetitiveness, did the predicbons'
(convergent verbal ability) act togeth;er butr in that case the varia-
bles were additive. With Democracy, it was not‘the cmx:m\itant high
or low values’ of the, predictdor variables which produced the significant
relatimship. . Instead, the finding indicated that classes below the -
intersectim perceived themselves as being denocratic when taught by
teachers whozhad aimilar 1cm cognitive divergent strengths. On the
other side of the intersection, the re]atively high divergent classes$
perceived themselves as darocratic when tayght by high divergent
teachars. As with the low divergers, these classes rated themselves

as a function of .similar cognitive abilities ™

d) Class Size -as a Mediator Varj,able

. Only one of the fourteen Learning mvi_rom\ent Invenbory scales
was related. to class size. In fact, Cdxesiveness was both linearly and
curvilinearly assoc:tated with size of class. What made this finding so

important was the consistency of this result with previws studies.

' Both Walberg (1963a) and Anderson and Walberg (1971) cbserved the sarie
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relatimshipwiﬂxcani!ﬁetelydiffarentgmupsofshﬂmta of similar
ages. Asintheothartmabxﬂas,chssestaﬂedtobacamm |
cohesivethelargeximeybecane Mtis.suﬂmtstadadtobeless
\‘awareoftheirfellow atndents,thelargertheclass size. Intuitively
obvious, the persistmtmmvilmearmun'e of ‘this vanable aided an

intm:estingdetaﬂtoﬂwshﬂyofcl&smsizeandbemvm

w .

L4

In light of the between-class stude.nt behavmn: data, one
interpretaeimofﬂreseremltsmight ixﬂicatatlmtlargeclasaesdo
¢~-~~w~mtan.owst\1dmtsbogettohmeachotherv:ell This might T

-

4 L N s
. mmiemmnmm

!

subsequently- encourage discipline problems thereby hdipering teachers
| fram encouraging studmt participatim 0vera11, the persistent need
for teachers to-discipline the shxients might lead them to prcefer
sttﬁmtstmnmaller_claese{michmafirdh-grepprted in an
earlier section of this study. 1 ' ‘
e) gmn : ‘ | “ ’ - R d
. o 9" ’
As hypotHesized, the between class variance was explained by
an interaction term in two instances (Favouritism and Democracy). In

L}

mm“um}rm

14

‘bothofthesecasestheinteractim%asqapmductofteacharard
stmdent verbal d.wergent ability. In addition to the interactioQ tarms,
'c.hree dependent variables (Farmality, Difficulty and Satisfaction) were
predicted by teacher cognitiva variables, one dependent variable (Diffi-
culty) wés predicted by a student variable and one otherdepexﬂmt
variable "(thpetitiveness) was significantly pu:?icted by a linear and
additive ccanbinatim of student and teacher convergent aibibity. -

‘ o
¥ : ‘
a \\ ! 1 .
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1

- CIi\SS‘SIZEASAIINEARAND QUADRATIC PREDIG['OROE

r F R F

Ooﬁesiv;nes§ - 35 "6.22% .40 43
Siversity .07 0.25 | .07 0.12
Formality | .10 0.5 15- 0.52
Speed . ~12 0.63 15 ©0.52
Friction .16 1.23 16 1 0.60
Goal Direction | .20 1.90 22, 1.15
Favouritism .07 0.21 .24 1.38
Difficulty .03 0.04 . .05 .. 0.05
Apathy .09 0.38 . ., o 0.30
Democratic .09 o | C.a3 ) om0 |
Cligueness .04 0.06 .18 0.?2
satisfaction | .14 0.91 .14, 0.46
Discrganization | .01 0.00 03, | -2
Competitilveness | .00 0.00 .07 - 010,

af = 1,46..0- 2,45
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CILASSROOM CLIMATE AND THE PREDICTOR VARTABIES

B

166. .

Xy = student verbal divergence

X3 = student figural divergence

X3 = teacher-convergence

Xg = teacher verbal divergence

{

Xg = teacher figural divergence

BETWEEN CIASS WITHIN,CLASS| .CIASS SIZE
: mreR-| .. N
X; | X4| X2 + X3| X5 + Xg | ACTIONS| X; | X2 + X3| LINFAR|QUADRATTC
Cohesiveness " *
Diversi\ty
Formality Xg * XZ
-| Speed .
o '
W **

Friction * X3
Goal Direction ‘
Favouritism * X;*
Difficulty * -
I\\Pathy ) " ’
Democratic ** * x§
Cliqueness ‘ x;

‘ *
Satisfaction * X3
Disarganization *
C&npetitiveness ol | i
Note: *P¢0.05 o 5 e
T ¥*p(0.01

\ »
where  X; = student om_v%rgence
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. A ) : Inomtrastbothebetween\clgss analyses, two of the within

;c':la_ss scores were predicted by student convergence and divertjence whi%le
Rt - \
four other dependent variables were predicted by student divergence
alone. These t%sults are not generalizeable to the between class
situation although divergence ey in fact be a criticdl variable in the
| A within class sitvation. r -

: Of these three dependent varizbles, the predictability of two

e

of them (Participation and Interest) was significantly increased with
"the inclusion of student divergence and teacher divergence. In fact an

D inspection of the beta ooefficients of these regression analyses ylelded

" some interesting results (See.Table 43). In hoth of these cases, |
student convergence was the’ predaminantly important Lredictor while
student figural divergence and teacher verbal divergence seemed to play
equal but ‘opposite roles. Apparently stulents participated more am
shoged greater interest in those classes of high verbal divergent teach-
ers when théir own figural divergent. ability was not particularily high.
At the same time, the addition of figural’ divergent ability signifi-
cantly increased tl@pnedictim of student achievegnent.‘q

" This series of negatiye fi.rﬂi.ﬁgs for the divergent variable
presented a problem which will be dealt with in a later chapter.

¢
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- CHAPTER 6
DISCUSSION AND CONCLUSIONS K

1~ Sqmacy \

The major purpose of ‘thls study was to mest;:gate the relation-—
ship of convergence and divergence and the effect.weness of t.hese two
variables in the prediction of academ_ic achievement, sb.xdent behaviour
and classroom climate. In particular, the study focussed on the'
possible i{mteractims between student and teacher related variables in
the prediction of the dependent variables. |

Whife there already exiéts a mumber of st:ﬂies 1;1 these areas,
findings have frequently been rendered suspect by inappropriate instru-
ments, poorly controlled testing conditions, or inadequgte research
methodology. Unfortunately even this stydy will rot pemit definitive
conclusions. What makes this task so difficult is the generally low
correlatior of sané of the significant findings and the sametimes
better prediction of the rival variables. Despite thesa limitations,
the. study provides a number of imstructive and potentially useful
findings. | | .

There were five groups of hypotheses tested in ‘this study.
Cmvargént and divergent thinking abilities were tested for sex and
grade differences as well as the relationship between the two varia-
bles. Subsequently, hypotheses were stated about the theory of
divergent production and the relative mmartance of the two oognitive
variables in the prediction of academic achievement, student behaviour,

and élassrocm climate,
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No sex differences we.re noted for both grade lavels alt)m\gh tbe
scares of divergent pmduction and convergence were significantly
higher for the grade 11 students.. The lack of sex differences was
inportant as inany researchers have agsumed that these differences exist
ancz cond{rct their analysés with this supposition.

'I'he relationship between converqem{a ard divergence was not as
simple as hypothesized. Three factors were derived from a prmciple ‘

‘component analysia of each‘grade level. Two divergent (verbal and
figural) and one omvargent factor emerged from the analysis, suggest-

ing that divergence was not a unitary factar. The results of the
initial pu:inciple carpmmt analysis indicated that two divergent scores
be used i.n testing the subsequent ma.lyaes ir\ this study. Consequently,
a re-analysis of the ori/girml Wallacﬁ and Koganwda‘ta was umm,
resulting in four factors vhich incidentally did not match those *
cbtained in this study. ‘ , , .
S Mednick's Associative hypothesis-was investigated by testing the
mean originality of fcur successive responses and then examining the
predicted slopes of ariginality productivity between high and low diver-
gers. The results of both these analyses were different fram those
hypothesized although there wafs enough evidence to support the associa-
tive hypothesis Of the eight divergent itansused in this study, the
change in originality of six of them was aignificant although the expected
linear relationship was only found in three cases. A curvilinear rela-
tionship was found with the remaining three items, perhaps signifying a
levelling-off effect of productivity. ‘ : .
The interaction between the scores of high and low divergers was
tested and only one of the Ltens interacted (iteh 3), indicating that
the gradient interaction hypothesis was not supported.
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All of the sixteen achievement scores were significantly
" predicted by the convergent measures although the correlations varied
congiderably. The addition of the two divexgmt scores significantly
’ increased the predictability of the achievement scare in seven cases,
. six with the grade 11 scqres and once with the grade 10 score. Once
again the increments varied and no definite pattern emerged to
describe. the type of subject matter which might be increased by diver-
gence. : \ . '
An analysis of corivergence-divergence (verbal and figural) inter-
actions produced only one significant interaction, Biology, and thare
vas sane evidence to suggest that these result-;a were rot reliable.
~ The considerations of Getzels & Thelen (1960) and Siegel & Siegel
(1967) damnstrated that the classroam was a complex e.nvimment .
partially determined by stidents' and ﬁéacmrs characteristics. Con-
vergent a.pd divergent scores of teachers and stidents were used in the
prediction of student belin\{’iaxr( within and in between classes, with the
‘_bm:den of proof placed on the newer cognitive variable (divergence). e
: . In the within class analysis, the convergence scoxes s.{gnifi- L
- caf\tly predicted all the classroam behaviors while in six instances
divergence significantly added to the predictability of the dependent
variables (Achievement, Participatim, Interest, Orrigimlik:y, Prefer- i
ence, Attention). In spite of these statistically significant findings,
the gererally lgg.o%rahtims mean that: th@ results f’;va little
practical value. ‘
However, the batween Glass amalysis yielded more substantial .
mrrelaﬁms. ch again, Achievement, Participgt.:i&\. and Originality
were prgdictec; by student divergence and convergence while. tea%}}ar

F
*
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divergence predicted discipline problera (Discl\.pllna) and a prafetame
fortwhhxgaat\ﬂentamdtim (Preference) . 'macherdivergm‘ g
 aleo increased the predictability of participation and Interest.

Noting the mportmce of other intexvening variahlca. an
a.rmly,sis was-done using class size as 4 predictor; as might be
expectsd, class aixaprediotadnisoiplhnmdmtmmalixmr
manner and Participatim was best predicted as a quadratic fmction of
classroan size. As bath convergence ard class size ptedictad the same
aspects of student behavicur. claasroan size was pnrtialed out of the
omvargmt-st\ﬂ@t behaviour ‘carrelations yielding a new series of
significant results.

Similar to the rationale used in establishing the analysis far |
stuamt bdmvicm: , tha chssrocm climate variables derived fram a '
series of studiaa by Anderson and Nalberg ware subjectad to an identiocal
series of amlyaes ,

The divergent variables farel scmewhat better in the within class
analysia than with student bahaviour as three classroom climate varia~
bles were predicted by divergence alone (Favouritism, Speed and Satis-

_ facticn) and three others (Formality, Friction and Democracy) benéfited
mmmumwm&mmmmmmm
With the between class aml\ysis, divergence played a lesser *ple as only

; mlitymapmdicwd\by tha teacher divergance scores. In the four

| other significant cases, studant divergence predicted one variable (Diffi-
culty), teacher convergance predictad two dependent variables (Satisfac-

' tion and Disorganization) and Compstition was predicted by a linear
addition <\>f teachar and student convergence. ‘

\
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Tvo significant stident-teacher interactions wers roted, where
In both cases, the cptimum conditions vers detemined by the congruent
interaction of student and teacher verhal divexgence: lHigh divergent
students rated teachers also high on divargence as more democratic and
demcnstrating more favouritism vhile lov divérgers rated low divergent
te/mchéra high on the same dapuzimt variables. ’

With regqard to classm;:in size, only cohesiveness was signifi-
oang;ly predictad by quadratic function of classroom size. \

2- Discussion and Conclusions S

. mahtpla‘irdapendmotoonvumemamgdivmmceaoofmn
reported in other studies.appears to be somewhat quastignable. When
testing conditions are similar, tha cognitive variables do rot. separate

a8 dlstinctly as Wallach and Xogan (1965) claimed.’ Using a principal

carponent analysis of the convergent ard\ﬂuemy and mean ariginal

divergent test scores, it is appa'rept‘tlnt cmvem’ence is indepandent

of two divergent subtests, subsequently laballed verbal ard figqural.
Curicusly, they did not divide along a verbal/non-varbal f.actorial
structure as Vernon (]\.973) had hypothesized although his projection may

" prove correct when a verbal convergent tast is included in the test
battary.

This £inding wes totally unexpected but ultimately a.most usaful
one when it vas discovered that figural divergence played auch an
important role in predicting both student E&nvioal and classroem
climate. The una of two dimt moasures may also have aided the
st:\‘.ﬂyby‘aoqmmtimmra larger proportion of the variance than a

Q
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—bota.l score. This type of procedure poa:ssibly led bo\\a higper ber
of significant results than would normally have been ex;ected. While
it has generally been accepted that divergence and convergence are
canplementary abn;éies it remains to be seen whether figural diver-
gence will act independently of verbal dive:ga’qa. B
The issue however is more complicated since independence means
that the two variables have nothing in common. Tofsome extent, the
interpretation of these results depends on ona's orientation., Conver-
gence and divergence are not the only two cognitive abilities which
could have been chosen as vredictors. Their inclusion was determined
by previous research which has indicated their independence and the
Inowledge that the variables nd, in the past, bean good ‘delimitars of
cedtain types of behaviour. ’ H
With regard to the unoomtive-pmductivity hypotmsea the

" results dem&\strated a generalized gradient cuxve similar to Mednick's,
altho\x;h the interaction predicted by the Mednick model appeamd only
once and then anly when the main effect was not significant. Since the
stimulus items ware not smnticaliy‘nwtral tha results may have been
" confounded. As yet, no study has investigated ‘the cm{:’e,nt-(specificity
of divergent test items and until this is examined, the actual effect
of itam ardering and stimilus meaning will continue to be a source of
mmntrollad var:lmce Thowgh interactions were not as prominent, as  *
) pmdicted, ond is left with the inpression that original responses are
ramly among the first elicited. Generally, the most original response
is the-last of a series of more and more ariginal responses.

u The respondent, using some mrt of subjective av;luation systan,
apparently ceases to respond when same unspecified “la\;al of originality

s
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has been resched. Perrupa,bymginghimtomsporﬂméoften
andatthesmtimechangmg his sélf—eva.luationsysten the subject

cahbe leadtoproduoeevmmoreorigmalresponses

Whether increasad creativity would be the final outcame of

this exercise is a much more complicated issua. Originality, the \"“\\\"}‘

-

statistical infrequency of a given. response, is a far easier cancept

to understarvi and q\mntif.y than creativity. Realistically, creativity

mast, meet this originality criterion and additionally others vhich are
culturally basui and time specific; thus W it more difficult _t:o
define and measure. .

Though Wallach and Kogan (1965) may have misnamed their tests as
"creativity measures" they were quite right in insisting that the tests
should be adninistered without a time linit. To produce the most ori-
giml reSponsas respcndents ahould be given sufficient time in whi¢h to

‘reach their "own" level of originality. Tests which use timed condi-

tions may cut off the most potentially original responﬁe; » thereby
seriously ﬂ\reatemng the validity ‘and uselulness of the tests

In agreamnt with most previous work, this study fcund that
divergent and convergent abilities are often good predicbors of class-—
roam achievenent. As Cicerelld (1965)- previously demcnstrated, the
results generally imply additivity and linearity instesd of interac-
ticns. While the results tend to contradict those of Maslany (1973)
who found divergence o have limited usefulness for prediction, it
should be kept in mind that his study s longitudinal, thereby

, introducing a myriao‘l of int.ervenmg variables. Hmrever, both these

studies suppart the pmaent findings that oonvergmce is the more
important factor, with divergence playinq a seoOnda.qK and at\times
unimpor-tant role.

~t

b
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Nevertheless, the rival predictors, past odr formance andteacher
predictins, were in each case a better predictor of student achisvement
than the cognitive variables. While Cronbach (1970) has previcusly -
'repcu:'ted that teacher pu:edictims were poor prredicbora of standardized
tests, the teachers in this study were able’' to estimate stndent achieve-
ment relatively well. The difference®in these two findings can possibly
be\x attribme;d to the type of outcame variables' used. In the Crombach |
study, the deéerﬂent variablé vas less school specific and, thérefore,
less éontingent upon teacher intervention. Accordingly, the difference
betweentheCronbachf smﬂﬂnsereportedinthissuxiymyin

N4

part be explained by teachar expectations. Evidence for this contention «
is provided by the high correlation between teacher predicticons and j’
'verhal French spesking kills which were scared by the same teachers who
predicted the scores. All the other dependent var.mb}es yielded lower
éc;rrelatims and were measured by bbjectively scored writte.n exams.

. The potentially mostﬁ interesting aspect of the study, that of
predicting student behaviouwr and classroaom climate, yie]ded a variety

of results which ultimately make intarpa:etatior\« difficult Claarly. it
was .detmstrated that using individuals as the basic unit of analysis
leaves such a substantial amount of the variance unexplained that
results, even those that are statistically significant, are meaningless
-fm a practical point of view. Quite sinﬁ‘:ly, it appears that an indi-,
yidual's.performance is too camplex to be explain&l fully by a small
number of simple cognitive tasks. In spit*a of the low rate of return N
Iin terms of significant and potent;ially applicable findings this line

of exploration pranises to continue. !

\ e

P




‘this study, one must be cautious of the siq?hifica.nt findings, particu-
larily those involving large samples oorrelationai analysis.

.abilities have not been datbnstratéd.

- 176.

Fortunately the unit of ais most likely to be manipulated
intharea.llifesituat‘l.ctxisthesamemevmichyielﬂedthehi.gheet1

‘multiple correlations. The between class results.were provocativa and

potmtialéy useful. One such exampla was the student behaviour finding.
where teacher cogm.tive abil:.ty ecp]a.med a significant part of the
variancL attributed toostndents' particigptim in’ class. This findi.ng

s important as it points to the relative mportame of the teacher in

student behavicur. If Fesults such as these can be replicated, the
peréeptim of t?ac}iers primarily as di‘sseminatorrs of' knowledge maypbe
less defensible. The evjdence is quite clear that teachers may have
arother and potentially more direct influence on students although the
causality of the relationship rﬁs\ yet to be determined.

The few number of hypothesized significant interactions repre~
sent an interpréta%ive éilenna Siﬁce the 0.05 level of significance
was used as the standard for rejecting the null hypothesis, the
resul\:s may mean that possibly same of the interaction hypotheses
vmldrmvebeenrejectedbycrmneuone Thus two interacf:ionsdo

no'T represent & significant departure fram charce.

Alte.rnatively, it could be a.rgued tha.} since both the classroom
climate . (LEI) ‘and the student“ behaviour ('1'!;;') measures are independent
of each other the two significant «intaractions would 1egitimately .
wglai.n the appropriate behaviour. Unfortunater, siuch an argument \

only applies when the dependent variables hava been tested in a number

of situations urder different conditions. As this was not the case in

I

-

As a result, it must be concluded that the important hypotheses .
involving the interaction of consonant tea and studei;t coénitive

PO ) o Y
4 ~ B ’ M . | ’
V
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This is indeed unfortunate as it seemed plausible that the
findings of Fegt\her (1972) and Majasan (1972) could have been e:ctarxied
rto inclucie cognitive skills jnstead of values and attitudes. 1In a
» Sense, an attempt was made to redefine Heider's (1968) and later
Newcanb's (1961) theory of inter.personal attract:.on where they demdns—
trated that persons with similar orientatlons {attitudes) are
attracted to each other. In the case of this study, Newcanb's theory
would have predicted that as -teachers began to interact w:.th their
students and thus gain information about- them, the bonds of attraction
nw]dn: up the effect of the structure would form more strongly between
those who held similar attitmdes tmards cbjects of cammon relevance.
In this study, cognitive varisbles were substituted fﬁr attitndes in
an effart to explain thLe interaction between teachers and studerts.
Unfortunately, this way, teachers of similar cognitive strengths were
predicted to ‘c(mduct more ﬁosib}vely rated classes by those students )
of like cog'rxitive ability. The xesults do not seem t:o support the’
_contention and it must be assumed that the cogrutive abllitles do not
function.in a way similar to attitudes or values : ‘
Although the two cognitive variables were fstag:istic;'ally
pendent,' the resultd do not Lxdicete that they have séparate and equal

. importance. In each of the major analyses performed in this study,

the convergent variable was easily the more aimporta}mt, although, at
times, diw}ergence was the more powerfiil predictor ‘(Fomalit?) . '
crcnbech's warning, when he reacaxnined the origmal Wallach amd Kogan
data that, "My final :I.n?tessim is that the F (D:Lvergent) ﬁa.riable has

. disappointingly limited psychological signiflcance ’ an anino.xs

T
rm,s (Crénbach, 1968) x ANE
h.\ﬂtﬂ‘ . ‘

s

~



climate and student behaviour makes it a most d:.ffi.cx;J,t va.riable to
“_mldersta.nd . A”'K - S

. 1 _ ) ©oa7s.

Divergence is an mtanesting variable although it seems to have
little to do with oafeativity or success in so-called creative sctivi-, |
'ties (Maslany, 1973; Kogan and Pankove, 1974). Its strength lies in

T its - ence frcm convergence and hence itsg ability to accoz;mt for °

N
more of the predictar variance. Comeptually, therefore, it is \

’what of a failure, although in practwal thns it is at t:mes quite~
useful. / ;‘_‘“v: ‘o o - ’

-X‘A
W/

¥ Perhaps the best way of explaining divergence and chnvergence
is that they are two’ cognitive abilities, req\ﬂ.rmg different i:espcmse:
modes, _one of which *nore accurately predicts student activitie_s than. * A,
the ot%:ew While J.t is seems most appropriate tn expect great things
’frcm divergemce ' "its tentative relatimsh;p with achievement,tclassroan .

L
. -
\ -
~ N (I . . ) .
a . . \ ? . . .
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3~ Reccmrendatims far E\mther ,Research

[N

MYSbJ?.y«Qfﬂﬁs acopeneedstobereplicatedindrdertotest

the xeliability and the gmaralizability of its results 'I'hls is

expecially impartant when o camparable findings are availible. | R
o Should further studies of this type be carrieq out tm procedural
changes might be made. As the results of this study suggest the import

‘anoe of item ardering ; for divergmt tests, the divergent ‘te%t items »
\should be randomized to elininate ﬂxe\o?dering éffect. Also, due to T
scheduli:)gpu:ohlens,averbaltypeopcorwergmtmasmwasmt .
imluded as part of tﬂ‘e tasting ﬁmgram. As divergent itens are both,

. Verbal mud non—verbal (figural) it would be wisé to :imlude a varbal '

"

) ° -
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omvergemt“ﬁ\eaém:e to ccmplene‘né the non-verbal Raven I'*rogre‘ssive:

" Matrices. The Remote dissociates Test (RAT), which was once propesed

. to be a measure of, creativity, might be suiteble as it is entirely
verbal .and loads heayily m} convergent factm:s (ednick, 1962) .
\ ; ) Fram a analytlcal pomt of view, further analyses of the type
| carried out in this study might be applied. using cognitive bias
N ' : instead of the actual cognitive abillties as the predlctor variables.
As Hudson (1966) has-noted, the relatu.ve cognitive strength of stu-
den}:s, measx;r by the‘difference be}:ween the standardized ccnvergent .
and totai divexgent scores, is a good predlctor of academlc specla11~ '
- . zation at the secondary’ level Perhaps the bias of st:x:lent ard -
teacher might also gerve as useful predictors of 'the deperdent varia-

h bles. ., ~ o e
# Y= " . The residuals, ] icula.rily thbse of “the between class regres—
50 sicns, might also be studied. A cursory inspeem&\ of the residuals »

vas carried out yielding no apparent consistent deviation of those

classes which vere r‘no;re than one standard deviation frcm.the mean

» ﬁlms. However, a more .systematic approach is. warranted along the

| lines suggestedl by Danjel and Wood (1971

. Fhully,thetotaldatabasecmldbesubjectedtoapathana—

lysis as outlined by Duncan (1966) . Withwt exploring the theoretical
or analytical conside'ratims in- too much detail the data in this stu!ly
cmvmimﬂy lends itself to path anilysis. S .

v

o Alt]'n:gh the. path coefficients tmrn out to be standardized
partial regreseim coeffic:t.ents cbtained in an ordinary regression .
analysis, theré is'an important difference between the two approaches.

[y
"
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. In regression analysis, a dependent ~variable is regressed on all the
:Lndependent variables in a single analysis. " In patﬂx analysis '
than one regressim may by called forJ At each stage in the analysis,

¢t~

"a varlable taken to be dependent is regressed -on the variable upcon

. which it is assumed to depend. This process is cont.mued until §Ll of
the paths have been congidered. ‘

One possz.ble ca{;;alf model might be set up so: that academc
achz.evanent is regressed ?1 student behaviour, classroom climate, and
"teacher and ‘student oognitiVe abllities. In’ oa:der to calculate the

[l

C ., axﬁ;ffnuwsamlammm : .

..
path coefficieLts for the causal model depicted below, three regression
<+ r ) '

’

analyses are necessary.
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_where‘f Xj = student convergence
! N ) 'r

X2 = student divergence. *

- Xg,= teacher divergence '

-7 . "Xg'= student behaviour (TRF) -

. -
’ Xg = classroom climate (LEI)
| x-, = student achievement

&y

L t T PR

. ' J



o

f o »
‘ . Andérson, G.J. Effects of classroam social climate on individual
_ learning. Unpubln.shed Thesis. Harvard Um.ver51ty, 1969.

‘Anderson, G.J. Effects of classroom social ,Climate on individual
léarning. American Educatlonal Research Jbumal 1970, 1, 2, .
135-152 (a).

Anderson., G.J. Social clj]mate properties of achieving secondary
q school ¢lasses. Unpublished Manuscript, 1970 (b). o .
Anderson, G.J. The assessment of Jearning envuosxnents.”a manual for

the learning enviromment 'industry and the MY class mventory Halifax,
. Atlantic Institute of Bducation, 1971.

Anderson, G.J. and Walberg H.J. Classrocxn climate and group learning. -
é International Journal of Educatlonal Sciences, 1968, 2, 175-180.

Am;lerson, G.J. .and Walberg, H.J. élass size and social envircnment
of learning: a mixed replication and extension. Paper pﬁesented
at American Educatlonal Association Meeting, New York 1971

Anderson, G.J., Walberg, H.J. and Welch, W.W. Curriculum effects on
. ‘the social climate of learning. American Educational Research Journal,
l . 1969, 315-329. . '

4

‘ Anderson, J.E. The nature of abilities. In E.P. Torrance (Ed), Talent
. and Bducation. Minneapolis: University of Minnesota Press, 1960,

" 931 |
Andrews, F.M. Factors affecting the manifestation of creative abila.ty
by scientists. Journal of Personality, 1965, 33, 140-152.

Axelrod, J. The creative studentandthegraqu system. In P. Heist |
“(Ed), The Creative College Student: An Unmet Challenge. San Francisco,i-
Jossey'—Bass Inc., 1968. ‘ \ \

Bales;, R.F. Interaction process analysig: a me;hgg fQ;; r.he‘ study Qf
P small groups. Reading, Mass., Addison-Wesley, 1950.

Barker-Lunn, J.C. Streaming in the primary schoo;: research report.
‘ National Foundation for Educational Research, London., 1870.

Berger, R.M. Guilford, J.B and Christensen, P,R. A factor—analytlc study
of plannlng ngchologlcal Monographs., 1957, 73w No. 6.

\ | e
| Bigys, J.B, Fltzgerald, D. and Atklnsorx. S. Oonvergent and divergent
*‘ abilities in children-and teachers' rating of competence and certain

classroam behaviours."l'he British Journal of Bducational ngchology,
‘ . 1971,-41(3). 277-286. '

’ N
N ' ¢
N L J
) !
Ny
0 ,
’

|- . ‘ l !




© Cronbach, L.J. The two disciplines of sci

'Cronbach, LJ. and Snow, R.E. F:Lnal report. :milvldual differences jin

3

Bowers, J.E. A study of the relationships among measures of productlgg
thinking, intelligence @nd ninth gade achievement. Unpublished
Doctoral Dissertation, University of Minnesota, 1966.

»
Bracht, G.H.. imentdl factors related to aptitude-treatment
\-interactions. Revmw of Bducational Research, 1970, 40, S,
627—645

/f
Brody, E.B. The effects of creativity and mtelllgence on teacher ratings.
British Journal of Educatlonal Psychology, 1970, 40. 342-344.

Bun:, C. Crlt_l,cal
and P.W. Jackson.
32, 292—298. ‘

Stice: creatlvrcy and. mtelllgence by ‘J.W, Getzels
British Journal of Educational Psycholegy, 1962,

.-

Cmmelll s V. G

lhpublls}ed Docboral Dlssert:atlon, The Umver31ty of Mlchlgan,
1964.

Cicirelli, V.6. Form of the relaticaship betwen creativity, I.Q. and
academtic achievement. Journal of Educational Psychology, 1965,
56(6) , 303-308.° ~ . }
Cline, V.B., Richards Jr., M.M. and Abe, C. The validity of 4 battery
)and creativity tests in a high school sample. Bducational and
Psychologlcal Measurement,, 1962, 22 (4), 781—784 ¢

il

Cohen, J. Multiple regression as a general data—analytical systan
Psychological bullet:m, 1968 70, 426-433.

-
tific psychology. American
Psyc’nologisg, 1957, 12. 671-684 .

Cronbach, L.J. Intelligence? creativity? a parsimonious-reinterpretation.
rof the Wallach—Kogan data. American Educatlonal Research.Journad, 1968,
/ 15(4), 491511,

)

Cronbach, L.J. Essentials of psyclnloqlcal testing.’ New York: Harpe.r and
Row, 1970 .

»
®

»

School of Bducation, Stanford University, 1.969.

Cropley, A.J. Creativity and intelligence. British Journal !)f Eﬁucational
Psychology, 1966. 30, 259—266 i

Cropley, A.J. Creativity. Iondon: Iongrran s, 1967.

' - AN



-

¥ science. qa , 1968. 217, 1211~1212.
-

J ' | N . BT Y I

‘1
i

Cropley, A.J. Originality scores under timed and untimed conditions.
Australian Journal of Psychology, 1972, 24 (l) ’ ;31—36. .

Crdpley, A.J. and Field; T.W. Intellectnal style and hlgh\school

1

Dam.él, C. and Wood, A. Fitting equations to data: comuter ana]vmc:
of multifactor data for scuenm.sts and engineers. Netr York: WJ_ley—

Interstience, 1971. |

Darlihgton, R.B. Multiple regression in psychological research and
practlce. Psycholoqlcal B.llletm, 1968, 69 (3], 1l61-182.

I
DeMxlle. R. and Merrifield. P.R. ReVJ.ew of J.W.  GetZels and P.W. Jackson,
creativity and intelligence; explorations with gifted stwents.
Educational and Psychological Measurement, 1962, 22, 802-808

Duncan, g,«E‘ Path analysis: sociological examples. The American Journal
‘of Sociology, 1966, 72(1). 1-16. _ —

Dunnette, M.D. Critics of psycﬁologlcal\tests basic assumwtions;
how good’»‘ Psychology in the Schools, 1964 1, 63*9. . "
| :

' ]

Feather, N.T. Value systems in state and church schools. Australian
Journal of Psycholch 1970, 22. 299-213. o v

Feather, N.T. Smularlty of value gsystens as a determinant of educational
choice at Lmivers:Lty level. Australian Journal-of Psychology, 197,
23, 203-211 (a). : l

Feather, N.T. Organlzaﬁon and dlscrepancy in ucogmtive structures.
Psychologlcal Review. 1971, 78. 5, 355-379 (b).

Feather N.T. Value similarity and value systems in state and J.Lxdependent )
secondary schools. Australian Journal of Psychology, 1972, 24 (3),
. 305-315 (a).

Feather, N.T. Value similarity and school adjustment Austral:.an Journal
of Psycholoqgy, 1972, 24, 193—208 o). ) { )

Feldhusen, J.F., Denny, T. and Cindon, C.F. Anxiety, divergent
and achievement.. Journal .of Educational Psychologz 1965, 56(1), 40—45.

;Feldhusen, J.F., Treffmge.r, D.J., Ellas.,RyM. Prediction of academic

achievement with dlvergent and convergeﬂt thinking and personality
" variables. Psycholegy in the Schools, 1970, 7, 40-52. |, .
-~ \Vﬁ

2
L N - ,
] ‘ ,
g - . e




-

' Feldhusen, J.F.. Treffinger, D.J.. van Modfrans, A.P., and Ferris, D.R.
relationship betwen academic grades and divergent thinking
- scores derived from four different methods of testing. The Journal
of Experimental Education, 1971. 40, 35-40.

»
l Flescher, I. Anxiety and achievement of :Lntellectuélly gifted and
creatively gifted children. Journal of Psychology, 1963, 56, 251-268. °

i

Freeman, J, Butcher, H.J., Christie, T. Creativity: & selective review
" of research. Research into higher education ronographs, No. 5.

Iondon: Soci Society for Research Into Higher Educatlon. Ltd., 1971.

Getzels, J.W. and Jackson, P.w. Creativity and mtelllg[ence explorat:.ons
w__:._ﬂ_l_gg_gg_c:bm New York: J. Wiley and Sons, 1962.

Getzels, J.W. and Thelen, H.A. The classroom as a unique socml system.
National Society for the Study of Education Yearbook, 59:53-81 (Ed by
Nelson B. Henry). University of du.cago Press, 1960. ,

lin, B. The creat:Lve Process. Berkeley: University of California /
ss, 1952; .

Guilford, J.P. Creativity. American Psychologist, 1950, 5. 440-454.

Guilford, J.P. The nature of human intelligence. New York: McGraw-Hill,

1967. .
‘ " ¢
Gullikson, H. Theory of mental tests. New York: Wiley, 1950. v
Haddon, F.A. and Lytton, H. Teaching approach and the dévelopnent of

divergent thinking abilities in primary schools. British'Journal of
E‘ducatlonal Psychology, 1968, 38, 171-180.
0 | T
Harman, H.H. Modern fa is. (2rd ed.) Chicago: The University
of Chicago Press, 1967, ’ .

Harvey, 0.J. ‘et al. Teacher beliefs, classroam atmosphere, and student |
behaviour: final report Boulder, Colo: Colorado University, Extension
Division, 1968.

Hasan, P. and Butcher, H.J. Creativity and intelligence: a partial’
replication with Scottish children of Getzel's and Jackson's study.
British Journal of Psychology. 1966, 57. 129-135.

Hays, W.L. Statistics. New York: Holt, Rinehart and Winston, 1963.

Beider, F. The Psychology of 'Interpersonal Relations. New York John Wiley
and Sons, 1958.

Y ¥

—



- 186.

[
Pl

o

. ‘ Hemt, P. CEd ] The creati‘ve( college student. an unmet challenge
San Francisco: Jossey-Bass Inc., 1968.

‘ ¢ Holland, J.L. Same limitations of teacher ratings on predlctors of
* creativity. Journal of Educational Psychology, 1959. 50, 219-223.

Hgdson, L. Contrary imaginations. London: Methuen, 1966. e

Jencks, C."et;al. Inequélz.tg a reassessment of the effect of family
and sc:hooling in America. New Yor\'k Bas1c Books, ; 1972. '

Joyce, C.R.B. and {udson, L. Student style and teacher style: an acpermmtal
study. British Journal of Medical Educatlon, 1968, 2, 28-32.
| %
Kerlinger, F.N. and Pedhazur, E.J. Multiple regression in behavioural
I research. New York: Holt, Rinehart and Winston, 1973..

|
Kogan. N. and Morgan, P.T. Task and motivational influences on the .
assessment of creative ard intellective ability in children. Genetic

Psychology Monographs, 1969, 80, 91-127.

A Kogan, N. and Pankove, E. Iong term predlctlve validity of d:.vergent
’ thinking tests: some negative evidence. Journal of Bducational ©

Psychology, 1972, 60, 6, 802-810. ,

e
Lambert, W. and Ggrdner. R.C. Attitudes and motivation in seoond lanquage
learning, Newtm:y House, 1971. ' , ¢

vLaughlm. P.R. Incidental concept formation as a function of creativity
and intelligence. Journal of Personality and Social Psychology, 1967,
5, 115-119. ‘ -

L-’a
Leith, G. O M. The relatmnslup betiween mtelllgence, personallty and
- creativity under two conditions of stress. Journal of Bducational
- | ©  Psychology, 1972, 42, 3, 240‘247. g i ) .
' lord, F.M. and Novick, M.R. Stat;stical theor:.es of mental test scores.
" PReading, Mass: Addlson-Wesley, 1968.

’.ytton, H. and’ Cotton, A.C: bivergent thinking abllltles in
sehools. British Journal of Educatlonal Psychology, 1969, 39(2),
188-190. o

L - MacDonald, J.B. and Raths, J.D. Should we group be creative ab;.l).tles”
The Elementary Schoql Journal, 1964, 65(3), 7—143.
i

o Macl(imxon, D.W. The nature and nurture of creatlve talent. Ameri
Psychologist, 1962, 17(7), 484-495. ; f .




. McNemar, Q. Lost: our :intelhgenoe’* why? American Psychologlst, 1964 19,

" 18

Majasan, J.K. College students' achievement as a function of the
congruence between their beliefs and their instructor's beliefs.\
Unpublished Ph.D. Thesis, Stanford University, 197ﬁ.

Marsh, R.W. A statistical reanalysis of Getzel's and Jacksoh's data.
British Jourqal of Educat:.onal Psychology, 1964, 34, 91-93. ;/"

Mislany, G.W. The long tem pred:.ctlve validity of .intellectual tests
with respect to non academic and academic criteria. Unpublished Ph.D.
Dissertation, the University of Calgary, 1973.. .
elland, D.C. Testing for ccmpetence rather than "int%ligenoe".
;American ngchologist, 1973, 28, 1, 1-14. .

McIntyre, D., Morrison, A. and Suther}and, J. Social and educational .
variables relating to teachers' assessment of primary pupils.
British Journal of Educational Psychology, 1966. 36, 272-9.

x

-,

871-882

Mednick, S.A. The associative basis of the creat:.ve process ngchologcaﬂ
Review, 1962, 69(3}. 220—232.

Mednick. M.T. Reseai:ch creativity in psyclnlogy graddate students.
Journal’ of Consultug Psychology 1963, 27, 265—266.

Mendelsohn, G. A. and Griswold, B.B. Assessed creative potential,
level, and sexasmed1ctor§ of the use of incidental cues. in verbal .
p#oblen solving. Journal of Personalitx and Social Psxchology, 1966,
4, 423—431. . {

, ) \
Mert, W.R. and Ru o'rd, B.M. Differential teacher regard for creative _
. students and achi students, California Jwrnal of Bducational
Research 1972, 23, 2; 82-90.

Newoarb, T.M. The Acq_yamtance Process. New York: Holt., Rinehart and -
Winston, 1961. 'S

-

A . o

‘Palm, H.J. An analysis of test soore differences between hlghly creative

and high miller analogies members of the sumer quidance/group. Research’
Memo. Minneapolis: Bureau of Bducatichal Research. University of
Minnesota,-1959. . ‘ e

Punch, K. The design of torrelation studies. The Journal of Expermental
Education, 1971, .39(4), 84-87 P ‘

Rainwater, J.M. Effgcts of set on problem solving in subjects in varying
leveladof assessed creativity. I.InpublxslmadI doctoral d;ssertatmn,
University of Callfornla, Berkeley, 1964.




1 ™

) Richards, R. A s‘}t\ﬂyof selected creative thmldng tests in conjunction

188. |
X \ , G
\ oo ) N o ik" }
y o \ 1 . o S ‘| R
\ ' } - tex 1rep e = :—_ ‘ -
Réven \J’.C Sta.!‘adaﬂ ngressive Matnces sets A, B, C. D andE. -
‘Cambridge: Un.ﬁvers:.ty Printing House, 1958 ' 1 .

9,

with measures of intelligence, Paper presented at the American Bducational
' Research Associétion, New Orleans, 1973. .

Roe, A. A psydmologmt

four enment scxent:sts

Scientific knerlcan, 1952, 87, 21 25. . - o

Shulman, LLS.
Educational R&eearchJ

:Lew of .modes of

in young children. Ame.rlcan
Ly 1966’ 3(4)' 305‘309- )

SJ.egel L. and Siegel, L.C. A multivariate paradigm for educational
- research. Psyc}’bloglcal Bulletin, 1967, 68(5), 306-326.

Statistics Canada. Ottawa:

Statistics Canada

of Eiucation Fi.nanoe (81-~208}.
1973. ) .

Sutherland, A. hnd Goldschmid, M.L. Personality Rating Scale. Unpublished
- Manuscript, McGIll University, 1971. ‘

‘ Taylor’, C.W. The creative irdividual: a new portrait in glftedness.

Bducational Leadership, 1960. 18Q1), -7-12. .

Thorndike, R.L. The measurement of creat:wlty Teacher College Record,

1963 64, 422-424. ‘ »

' Thurstone, L.L. Ml.lltlple factor analysis. Chicago: Unlvers:.ty of Chicago

Press, 1947. - . , o

Torrance, .E. Ebg)loratlons in creatl\re think_mg in. the early schodl
years. A seriles of research memoranda, Bureau of Educational Research,
Unlversz.ty of Minnesota, 1959.

Torrance, E.P. Guiding Creative Talent, Englemod Cl:.ffs~ Prentlc:e Hall,
1962.

Vernon, P.E. Effects of administration ,and scoring of divergent
.tests. British Journal of Educational Psychology, 1971, 41, 245-257.

Vernon, P.E. Personal commmication, July 1973.

Walberg H.J. Class size and the social envirarment of learrung.
Human Relations, 1969, 22, 5, 465-475 (a). -

. Walberg, J. Teacher perscnality and classroam cl.unate. Psycholoqy
. in the Schools. 1969, 5, 163-169 ®. | ’




_.._,
L]
~
.
~

3 " - . - - —— ,
- —e B
6 - = e 7

‘ T e Wélberg H 3. Genéralxzed regression models in educational. :;esearch
Pme.ncan Educatmnal “‘Research Journal, 1971, 8, 71-91.

T—

N Walberg H, 3. ani Ahlgr)en, A. Predictars of the social envx.mrment
of leamfng American Bducational Research Journal, 1970, 7, ..
. 153-167. o .

>

~

;o Walberg H.J. axfdAndamdn, CJ. Classrocmchmateandmdl\udual
. learning. Journal of Educational psycmlogy, 1968", 59, 414-41{

wallach, M.A. CreatJ.VJ.tv. In Mussen, P. (BEd.), Gafruchael's Manuil of -
- Child Psychology (vol. 1). New York: J. wiley & Sons, 1970, - /

ch, M.A. and Kogan, N. Modes of thinking in young children.
Ngw York: Rinehart and Winston, 1965.

Wallach, M.A. and ng‘ C.W. The talented student: a validation of | .
the creativity—intelligence dlstmction. New York: Holt, Rinehart, *
“Winston, 1969I , T S IR

Yamaxmbo, K. Relationships between creative'i:hnﬂdng abilities of
teachers ard achievement and adjustment of pupils. The Joumal .
of Experimental Educat:.on, 1963, 32(1), 3-25. '

Yanamto, Kee RolL of cx‘eative thinking and intelligence in high 5chool
% . . achievement. Psycholog:l.cal ‘Reports, 1964, 14, 783—789 (a) ,

‘ Yamamto, K. Threshold of intelligence in acadeinic achievement of |
- highly creative students. The Journal of’ Dq;erm\ental Bucation, "
' 1964, 32(4), 401-405 (b). : /

Yanamoto, K. A further analysis of the role df creative thinking in
. high school ach:.evanent. Joumal Psychology, 1964, 58, 277-283 (c)-.

~

Yamamoto, - K. mlti;ile achievertent battery and repeated measurements:
a postscript to three studies’on creative thinking. Psycho10g1ca1

Reports, 1965, 1? 367~375.

I

- Yamamoto, K. Effects of restriction of range and test unrella.bz.hty on
! correlation between measures of intelligence and creative thi
o : Brltlsh Journal of Edwatlonal Psycholqu 1965, 35, 330——305.

. Yates,A.Bookrev:.ew st:;eam.ingintheprmaryscrbolhyJoanC ‘
*Barker Lunn. Bducational Research, 1970, 12(3), 252. c e . o

ans M.A. Relatlmslup of student cognltlve blas to personality and
. : * academic choice. Unpublished Masters Dissertation, McGill Univers:.ty.
o 1972.
\ ' ' ' , 4

1 (LIRS




o 0!
P Appnnpnm SN
@ \o . ! k\
e e A B ° N i ’
NAME -__ TRACHER SUBJECT _ BLOCK
LT _orm.-mnm QUESTIONS' . . L

.out of space on tholPage,

oW

Thoro are no rigﬂt answers to these qpc-eions. excopt
that answers that seem tqtally inapproPriate will not be
counted. However, a tremendous ‘number of, responses are
possible. -You are‘asked to write as many responses as 1
you can. I am intarested in both the quality=and quantity
of responses, =0 if you are in dqubt about a particular
response, by all means put it down.

There are no limits on this section. Work on.thess .
ftems until you have éxhausted your ability to give relevant:
respbnses. Come back to it later if you like. If you run

ﬂu-e the bBack. - S \

. I B . R B R N ©

.
) Y i .
! Feoow g w0 g {E“ v
[} vt '
N Pl T,
w -
.
‘ . o
.
\ \' [N i o
A ® R
vy
4 i —’/,.
o -, Oy :
. ' . oY
2 n ?
£ S



R — ;‘ ‘ . ' ) 191- v
SECTION I: USES OF OBJECTS S | R?

. % Write down all the usés you can think of fox a: ' . ' " .
‘ *a. Neyrs‘papér. e ‘; . i : g k’ A : |
' . i - ‘ ‘
. .i M . N
& .. - L4

.
. - N ! hd . »
f
. f * <
v
. N ._a\.\ . ) . ‘J 1 .
L 5 .
e, 0 B A i
i & " ' 4 ’ e - N a i
! - , ! ' a 1 :
- 2 9w ] . “ ! *‘
.
G ' ! . /
. . . ‘
s v -
: . . R
' 1
v N - N L R o o RN “
4 ' R ‘
. . 1
f N ¢ - ‘
. R B
foa w ¢ N . ¢ £ IS
.o : |
- » f . v
. ' .
»
' . . R o e
t B . e

r —
M 1
V ' 3
.
' ’ 2y ; ' b , .
v - l v W
) - g
» N o * P ki
| : ' g
| ‘ e (
- ‘ b "n"“ o
Lh,

‘» ° v
n. Al ) i -t 1 “ °
° ! ! LS
- / N . - Qs A .
- . 9 : - N - .
‘ .
. .
b ¥, o ' - -
| N . L s ' .
. ' | < - s, b - P v ) - .
(] - .
. . t » v N - -
< on . .
. v : - . ) ' ' [
i v N [ f f
v — » - ‘ 0
.
. . ‘ t . ® -
' . 0 ! '
* * - ! i‘ v
- «*C, ‘Brick. - . : ;
3 ——\ M
e n Ly - ] -

. R . « » ' ‘ﬁ
. . - . . , P :
t * t R "/”‘ -
R R b ‘
> - N . 3 . N
B - -
. ~ g ‘.
: v
R . ¢ . o .
e N “ ’
. } ' : o "o
I3 [ b < - . .
a . r. v - ” . 14 ! 1 .
P - - -
o . - s ~ - . o
0 f . L= v P
- o ' te 4~ 3 v ' P, r[,-
t N * » . — .
v ’ I3 Ve ® " . y
. . - -
- : . .
, . v - 1 S .
e . .- "t .
N vy f ' \ L*
.
' * P . ‘ .
. . PN
-~ - ' - s -
EE Y A
[ N N N
4 ' B - " t
s N s
- ; .
. s, \ ) ¢ \
' N
| ' ! ' - o . v
\ N ' N | i ‘ ¢
' ¢ ¢ ” .
. v . ® . . \
L3N ‘ \ ¢ ’

L e . P . “
s " .
L A . . A \ i f 4 «
' v 3 3 ' v
s 4 ) Tik s L3 D
-~ d - v . ’ 3 [
R . s N A . > "
L ‘' .
. v ° » N ' “ &
. . , s -
- <\
' . , LA . "~
. . - L 9 N \ .




. B
{ R ‘\ ¢ L, N v N N
. . . f
N . . R . . 4
R ¥
E. Paper Cli . : ~
. - , © . » f !
* N P ' - @ . ; ’
* . . . . , N P
» - : . Vo v
) . . N .
. . v '
. o B ' . . -
N o v "
- P . -
-~ -
. . - , . 1
v A o v .
. ‘e Al ' . ‘
N +
- B
. . . - ‘ . [
v . - .
) + '
. 4 . .. ! . B o . :
. N R , e . P .
‘ ! « T o
0 . + 4 .
. R " L ]
. R . .
L 3 . - ' " . ‘ - . * )‘
i , v . ot
. B A
B ! ‘ \ , LN -
N -, - . ' . ’
. ? :
+ - .
N . - Yo . . . N
. v s - B
. . » - .
. . + n Al
. N “ ) 3 g
. . . t -
- R
. . . . [ L R
. s L4 . . . . - ) N
1 . o ) N :
' . | . . N
- ~ ’ ' '
B ’ M ' '
. i Al . ! * 5
PN t
. K , - <
— - ,
- . CC : )
- N - & " r
Ay i .
- M 4 '
. . . . + ¢
N N . .
S s . . . .
N N N . v N ' >
\ t 4 -
A * . e Yy . T . . ) -
N N ' . e < ’ N “ ! - . - o
. . Y~ , ‘. + “ o
. ] P . ' ‘ ' v
¢ . ¢ . . ' ' <
v v ' o -o - - N . 0 . '
. . A . . - s N - *
- . ' L
1} M \ + i * s
N 4 ‘
Lo : Coe '
. N i . C
. N
. v
: ‘ : .o . LI
. . P - ., .
. N . 5 L)
. . . \
Lo R . . \- H
. "
. - « - *
| N . » . . . .
4 ks ~ -
Seoal : *
. . ’ ‘ ! v ' * ) e N :
\ N R , o ' -
) - v . e * -
e B N
B L B N A
. ! .
N \ 3 ' K v ‘ e
. A . . ' e [ 0 ’
. . . @ ' ' ¢ s ;
. . N N
N .
‘) 1
I ‘. )t f s
. + f ' . ., . i '
+ - N !
. N s u
3. " - \ . . Vo B '
) Lo . v, , . , | N
i . , . o I )
f . ' K ‘J'“ 1 \ .
[ f T ’ ' e ' ’
A ] ¢ . Al .
, ) . Lo - i K . ° .
Y v : - ‘ . . . .o ’ N N
. ' ’ ' A ‘(
3 . P . v . ’
. . . ISR :
. 3 B . e "
Ay 4 ‘
» " M
. - B A
. , . o e S
o
. ~ ® v
. f L ) v :
- A
. [ - "
\ - v . L . » - \ H
- ‘ '
v 4 N . N + i

v

T



. - - . — e

SECTION II: smmrnﬁs . o

, ) -
Write down all the ways you can think of\ in which thq following

pai:s»of cbjects are similar to each ‘ather. . ,

A. Potato and Carrot. -
|

€. Train and Tractor. .° o S ]
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PATTERN MEANINGS ' ol

éiven a particular pattern, l:l.lt all the ponible things that
it could be. .There are eight such drawings. For example, pattern

"A" below could bé a bursting bomb, arrows heading toward a targot.
and an eskimo with a parlu hood
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This section is similar to the.previous Bh_e.\' except- that in this

< o case you are dealing with lines rather than pattexns. Again, list °
& ‘ ;&11 the things that the. line might be. For example , the first one |
"'lﬂ" could be the/brafile of a man. with a long Qou facing up. ‘ .
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210.

. : Student Evaluation Form
Name of Student ) ! Date
o o . ‘
6:39 , Block Teacher 1
1. Attention ' : }
1 2, 3 - 4 5 6 ‘ 7
very easily R pays attention . gets absorbed "~
distracted > - most of the time ‘ in lesson/task
2. Achievement - t ) S
1. 2, 3 4 5 6 7
" A low achliever an average . 1 always a high
achiever : achiever
3. Praise ’ ' , |
1 12 3 4 5 6 7
very often seeks praise seeks some praise self-assured - seeks
orgencouragement | or encouragement minimum encouragement
4. \Diséipline' . ' . . ”
B | , 2 3 4 -5 6 7
is very difficult causes problems always does what
to control . only occasionally he is told- J
5. participation in Class : :
, 1 2 ‘ 3 ! 4 5 6 7
does not generally volunteer.
( nswers to questions ) o - frequently
| , o volunteers
6. Interest in Learning : . ‘
1 ) ;3 4 5 6 7

very little enthusiasm .
. ' ' !

4

e

7. Originality
1 ’ 2

usually very high
enthusiasm about learning

) 3 4 5 6 - .7 .
completely outstandingly
unoriginal C "original
8. Independence '

1l . 2 3 - 4 5 . 6 ., 7
requires constant works .best

supervision ° by himself
+ 9. If given a choice, I would ~ . ! : .
o1 2 3 4 5 6 7.
prefer not to have this \ Indifferent enjoy having this .
student in my class student in my class very
. o : much
10. Attendance | , ot -
1 ' 2 - 3 [ 4 5 6 7

~arely in class

Il

(
1

Yasn o

o ~

Comments:

o

£IWays in class

. Are idu aware of Lhia student's stangardizad test scores?



APPENDIX C

. - . s
6 " . . LEARNING ENVIRONMENT INVENTORY

DIRECTIONS
.. . . /

K
1

The purpose of the questions in this booklet .is to find

\ out what your class is like. This is not a "test". You |
are asked to give your honest, frank opinions about the :
class which vou are now attending.

e 9 0
- hecord your answer to §ach of the questions on the answer
sheet provided. Please make no mards on the booklet itself.,
Answer every quest;.on

%o

In answering each question go through the following steps:

1. Read the statement carefqﬂ.ly. A
- Co . # . v | -
+ 2. Think about how well the stat:ement descrlbes your class
( 3 _ (the one you are now- in).

| o
3. Fz.nd the number on the answer' sheet that corresponds
to the statementryou are considering.

~ . |

4, Write a number on the answer sheet according to’
the. followmg instructmns.

£ you stronqlv disagree with “the statement, write a l.
£ you disagree with the statement, write & 2. ~ /
- If you agree with the statement, write a 3. b
IR . If you strongly agree with the statement}, write a 4.

.
%~

5, You will ha{ve approximately 40 minutes to complete
the 42 questions in the booklet. Be sure the
number on the answer sheet corresponds tg the number
of the statement being answered in the booklet.

fy T




.10,

11.

12,

13,

14.

15,

|
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| g 212. c-2
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P )] 1 3]
s om |
o) (] !
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/ o -t Q -t ,
L Y] o
‘ E o 0 o
O @ ¢ O
YR B TR 1
- $ 4 o B
n a < w
There‘are long perlods during whlch the class Ll 2 3 4
does nothing. . .
- [ !
The class has students\thh many different 1 2 3 4
interests. ' \ ‘
The students enjoy thei¥ class work. { 1 2 3 4 D
Interests vary greatly within the group. ‘ 1 2 '3 4
The work of the class is difficult, 1 2 3 4
A student has the chance to get to know ali "1 2 3 4
other students in the class, \ ’////’//,ﬁ///””’*r/
3 ‘ T . )
Students cqoperate equally with-all class 1 2 3 4
m mb__e_gsb_____.// :
The better students are granted special 1 2 3 4
privileges.: ~
Only the good students are given special 1 2 /3JL4
projects ; ]
. )
Certain“students have no respect for - L 2 3 4
other students. S .
) S j ‘
Some students are interested ln\completely 1 2 3 4
different things than other students.
Certain students have more influence on 1 2 3 4
the class than others.
The class'is'aisorgénized. ' 1-2 3 4
/ I
Students COmpete to see who can do the 1L 2 3 4
best work. ' \
The class®is well-organized and efficient. = 1 2 3 4

T



gtudents don't care about the future of

3

he class as a group.

FEach member of the class has as much
"influence as any other membef,

All students know each other very well.

The class is rather’ informal and few

21.

22.

23,

24..

25,

rules are imposed.

)

3

i

' Students are asked to follow strict rgje$.

After the class, the students have a sense -

of satisfaction.

-

5\‘

Each student knows the goals of the course.

Certain‘studénté‘iq.the class are
respoﬁsible for petty quarrels.

The class is made up of individuals who do

not know each other well.

The class has plenty of time to cover the

prescribed amount of work,

stjdents d6 not have to hurry to finish

heir Work.

Certain groups of friends tend to sit

together.

There is much competition in the class.
/

]

.

-2

Qs”

i
"The subject presentation is too
eligsntarﬁ for many students.

&

#

°

-1
e
.'\
1

= ®
: :
ke 8
Sl R
a R ] o
& O 9
0 M @ (o]
W o N N
P 4 TP
n O < on
1 2 3 &
1 2 3 4
1 21 3 4
1 2 3 4
1 g 3 4
ﬁ.
I 2 3 4
|’l *
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
. *
1 2 3 4
1 2 3 4
1°'2 3 ¢4
1 2 3 4



30. Students are,walk-éétisfied with the wa;k
of the class. ‘

31. A few members of the’ class have much
" greater influence than other members.

~
—

32, There is a set of rules for the students

¢ to follow. Voo

-

33. The class reallzes exactly how much work
it has to do. [

*T”“::S~
34-*”5f63§ﬁ€§:sh3fé a cgﬁﬁaﬁ“cnﬂeern for the

‘;success of/ftg/gkaséf/;
f - -7 ?

LI

35, The class .members feel rushed to finish -
their'work .
- ¢
36. Certain studehts are considered
. uncooperative; C

] 37. 'Failure ofxthe ¢1ass would mean nothing

>

to most members. R ) ool

38, Certain students aFé;favoured’more than
~* . the rest, I K

.39, Each student in thsﬂclass has a clear '
Ldea of the class. goals.

—_—

PR

[ N

40. Certaln students stick togeﬁher in
'small grolips. .
— ‘ :
. 41. Most students con91der the subject-
”“_ﬁifter “easy. | - o o
X & : © T -
42, Students seldom cahpate with one -

1

another. . ! ‘ ;e

e

" strongly disagree
Disagree

:

N

'Y

Agree

W

Strongly agree z

Y

3

3 4

3 4

3. 4

TS
4



Scales of the LEI and Corresp

onding-Iqems

Cohesiveness ~
Diversity

Formality

Friction
Goal Direction’
Favouritism
Difficulty

. Apathy -
Democracy
cliqueness
Satisfact;oﬁ' ﬂ
piaorganiza?ion

Competitiveness

IE &Y
:

24R
i1
32

»
36

T 39"

"41R
37
31R

40
30
15R

42R




' ) _ APPENDIX D = ;oo

‘Frequency Dis i:rii:utj.on of Convergent Test Scores

£of the Grade 10 Sample
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DIVERGENT FLUENCY SCORES
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APPENDIX E " S
. ’ |
Frequency. Distribution of Convergent ahd Divergent
‘ Fluency Scores for the Grade 10 Sample
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DIVERGENT FLUENCY SCORES
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