
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



fluency and Fl�xibilJtX-2f Thinkin& 

A study of open-ended thinking 
with pupils of high ability in Science. 

\ dissertation �resented in partial 
fulfilment of the requirements for the 

degree of Doctor of Philosophy 
in Education at Maesey University 

by 

Oonald M. Me. lpine 



ABS'l.RA.c.! 

This study explored som0 aspects of fluency and 

flexibility of thinking with a sample of 13 to 15 

year old pupils of hi.,;h ability in science drawn 
from Enaland, U. s. ;\. and N�HI Zealand. Stimulus 
material within tl� general field of science was 

presented for res.1)onse .in the open-ended idiom. 

This procedure established a closer alignment 

between the naturt:t of the t.aak and the interests 

and abiliti s of the subjects than hitherto obtained 

for such pupils. 

Tests included thl .. ee moasurcf.i of open-ended thinking 

employing scienee stimuli, an intelligence test, an 
attitu�e scale, a �rsonal preferenoe questionnaire, 

and teacher and pt�er rating sea les. 

Scoring procedures and interscorer reliabilities 

for the oven-ended measures were determined, and 
scores from all tests converted to normalized 

T-scores. Then a series of correlational studie� 

was undert�ken which examined relationships between 

measures of fluency, flexibility, intelligence and 
personality. Two oentroid factor analyses - one in 

the cognitive, the other in the personality domain -
vere carricc'l ont in an sffort to �eek further evidence 

of th!t internal structure of ••trice a. 

Results from total sample data ( by country) were 
employed for the majority of stati�tiaal analyses, 

although selected saaplea incorporating hi&h-low 
• 

scorers ( -150) and other aelocted groups ba ed on 
sex, age, and classroom differences were utiliaed on 
oth r occasions. 

Within the liaita of saaple selection some inter·and 
lntra-cultur 1 differences in cognitive and personality 
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behaviours were observed, although the aajor result 

was one of variation on a t.he�e rather than of 

striking contrasts. Scores on either fluency or 

flexibility of thinking were seen to be less 

correln'tt�d !.9.!:.Q.§.§ tests (e.g. generally bctll'!eeu .30 

to .45 for fluencyf and bet\vecn .25 to .35 for 
flexibility) than with each other within tests 
(e.g. generally between .6S to .75) .  This tendency 

waill SUpjJOrted by factor analysis which suggested. a 

composite fluency-flexibility facto� anchored to 
each test. Although some measure of stable cognitive 

style was 3eon to be o1�rntinF, it was overshadowed 

in th� pre&ent "..t�•'•1Y by a ten<len�:y for �JU}Iils to be 
task-Rpecific even '!!.�hin the se ience domain. 

Correlations be·tween intelligence and fluency and 
flexibility of thinking were generally low and 
positive. 

Differences on .;ome attitude factors euggesi:,ed that 

within this sample of pupils of superior ability in 

science high scorers in fle�ibility (and to some 

extent in fluency) of thinldng ten ded to approve � 
of such trait,s as running risks, doing dD-ng�rous 
experiments, t.e3Si!"l:! p�n&)lt? and inve sti� ating the 

unusual, and approve � of bein:t obedient, accepting 

expert advice, and gettin� everything correct. 

While the study wa� not primarily concerned with the 
wider issues of div�rgent or creat ive thinking, nor 
with the academic bias of science/ arts students, they 

were briefly d iscussed when the educational 

iRplications of the study w�re considered. 
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CHAr TBR O'NE 
·- ··--------

!�TRODUC TION 

This investigation represents some initial 
explorations into th" dimensions of fhtency and 

flexibility of thinking with vupils of high ability 

in science. Central to the atudy is the presentation 

of stimuli within the general science domain. The 

idea of a closer alignment between the nature of tl� 

task _,.1nd the interests of the subjects as a basis 

for studying fluency and flexibility in greater 

depth arose from a suggestion by Hudson ( 1966). 

Within the framework of test sti muli and concept 

of divergent and convergent thinking employed by 

Hudson, arts specialists were seen to be mostly 

diver�ers, and physical scienti•ts, conversers. 

However, after closer ex mination of some of the 

rather ordinary responses of boya known to be 

clever at science, Hudson comlftents that one can 

only conclude that the test fai led to catch their 

fancy (p.47). And, again, of boys clever at science, 
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he observes that we can only hope to mea�re their 

capabilities by setting problems within their 

&Jhe� o f  __ �ntere§! (�.49). Suvportivo evidence 

from word association studies also sugaeata that 

respouse availability and heterogeneity - fluency 

and flexibility - increaa�e as the subject favours 
the: stiruulUf.l { .::rame r, \ 968) • 

The pret=Mnt at�1dy tllktHI c�izance of these polntn 

and h3s attempted to Eun.vloy stimuli in the oven-ended 

idioA that have a de¥ree of compatibility and 

interest for vupils of science. The me-HJUrom\!lnt 

omr.hat:ds is OUt': of encouraging fluency and 

flexiLilit,y of th.inking, of gen6rat.int� as mRny 

difforent responses to a i'nrticn lar problem Gs: 

possible rather than one of arriving at a single 

'ri.ght' answsr. An OkJen-ended mode of pre aenting 

science stimuli wae consequently desiWted fa:- four 

task situations. A sample comprising !JUpils o� �igh 

ability in science was deliberately selective, giving 

a degr�e of parallelism between taak on the one hand 

+ and population intere .111t and competence on the other. 

+ 

____________ ...._......._., _________ ____ ___ _ 

l\n incident ol consequence ot such an apvroach was 
the enjoyment that science pupila 4ieplayed in 
J.terforadna th tetlts. 
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Furthermore, several of the schools in the sample 

were following programmes from the Nuffield Science 

Foundation ( England and New Zealand) and from the 

National Science Foundation (U.S.A.). Such 

programmes emphasize enquiry, exverimentation and 

flexibility of thinking. Therefore, the curriculum 

background of many of these pupils together with the 

fact that test stiauli are pitched in the area of 

their abilities and interests offers e very 

encouragement for the sample to meet the task 

requirements of fluency and flexibility. However, 

a w.ide range of scores can still be expected within 

+ 
this framework. 

The initial section of the study, which exa.ines 

problems of eato�orization associated with scoring 

responses to open-ended tests, reflects an S-R 

emphasis within the 1eneral framework of word 

association theory and linguistics. The reaaainder 

aainly refl eta a aore gen eral oocnitive view which 

conaidera facets of intelligen ce , cognitive style 

+ 
The dearee to which the• 

_
procedures aight alter 

the oo�arative divercent/convercent bias of arts 
ancl science students is not the concern of th 
pre sen t study, althouch the nature of the .stiaulus 
aaterial aust surely be a condition that influences 
such results. 
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and personality . 

The study is not premised on any strict sequence of 

null hypotheses, nor on any predetermined hierarchy 

+ 
of statistical procedures. Statistical methodology 

has nevertheless formed an integral �art of the 

investigation, having been centred on an initial 

aeneral sequential plan open to modification as the 

study progressed. 

Behind thia general area of research, lies a silent 

substructure of parental influences including child 

rearing practices, style s of discipline in the 

home, balance of vraise over punishment and success 

over failure, humour, and encouraaement to pursue 

special interests; of teacher inf luences including 

use of open-end or dead-end questioning, encouragement 

to explore, the balance of problem finding to 

problem solving) and finally of ao cial and cultural 
norms which exis t to be followed, questioned or 

broken. These factors undoubtedly interact to 

produce dramatic differences in the range and style 

of t hinkina of which fluency and flexibility are 

two important dimensions. Ult; i..mately they contribute 

•Meehl ( 1967) has cOIIIDented that research workers who 
eaploy thia approach re semble "a potent-but-sterile 
intellectual rake, who leaves in his merry path a 
lona train of raviahed aaidena but no viable 
scientific ottaprinc" {p.tt4). 
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to the cyclic tensi�n between 'normal' and 

1 revolutiona1•y1 science (Kuhn, 196�) in which the 

co.gnitive style of the scientist plays a 

significa�t rol�. 

The present study, however, is concerned with a 

relatively narrow shaft of this subittructure. It ia 

certainly not a study of creativity, although some 

ospoc-I;<J of 1•oae�rch under this �"moral hea..ting 

i.apin�c on t.he study. It .ts n ::>t. a dichotomous 

e:;tudy that coutrasta Jivort;ont/conv,�rgent thinking, 

or arts/science biaa, alt!,ough again SOOl(; a�pecta 

of sur::h research are relevant. Nor is it primarily 

a <:ross-cultural stuJy, although tho :;:�ample is 

ur •. um from England, U.S.A. anu �tau Zaalano.. In 

no wa.y is it claimed to he 'r'et)resentative' of 

ea<!lt country in any oross-stwt.ional sen�.o. On 

the nontr;u•y it ia selective .tn tt1rms of hi"h 

ability in science, thoreafter beint; aatc:�ed a.:; 

o l oso ly as possible in each country • .\s a result , 

gr«Hiter intra-cultural di ffereaces paay be expected 

to exist than inter-oultur:ll differences. The 

ge-nez"al emphasis of the study i!! therefore 

cognitivP.. Finally, any conclusions that micht 

be drawn from the investigation are not 

generalizable to wid r samples - particularly to 

pupils of 1••• ability or different interests. 
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AIMS1 METHOD 

The major purpose of the study was an investigation 

into the characteristics of fluency and flexibility 

of thinking in the responses of pu1>ils of high 

ability in science. Stimuli ge ne rally related to 

science were presented in the open-ended idiom. 

Some measure of the average level of generation of 

responses in terms of fluency and flexibility, as 

well as the range of individual differences, was 

of intere st to the &tudy. No compariaone with 

arts students were made. 

More specifically the study a�e� at considering 

the relationship betweens 

1. fluency and flexibility of thinking; 

2 .  Fluency, flexibility and measured 

.intelligence J 

J. Fluency, flexibility and aapects of 

personality; 

4. Fluency, flexibility and teacher and 

veer ratinaa. 

The aajor eaphasis ot the study was generic, with 

general tendencies and relationahipa between 

variables being studied by way of total aa.ple data. 



UO\\'ever, some sections of the study examined 

+ co1nparisons betwee n high and low scorers (-lSD) 
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on certain variables, since interesting relationships 

are sometime s evident amongst specia l samples who 

score towards both ends of a continuum. Other 

Sk)ecia l sample a na ly se s  were concerned with age 

and sex differences. 

Stati st ica l pr oced� included the normalizing 

of all scores (T score s) , correlational �tudies, 

and a centroid factor analysis of (i) cognitive 

variables, and (ii) attitudes; non-parametric 

techniques such as chi-square and Fist�r's exact 

vrobability tests were employed in some of the 

high-low comparisons. These procedures are 

detailed la ter (p .77). 

The followlng testa: were designed for the present 

study. Three were open-ended tests empl oyin g 

scie n ce st imuli 1 Test 1 ,  Science v ocabulary; 

Test 2, Definition of science concepts; 

Test 3, Uses for chemic al substances and physical 

objects; T st 4, was an attitude scale measuring 

such attitudes as ri sk-taking, respect for authocity, 

and self-c oncepts. 
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Teacher and peer rating scales were also administered. 

Intelligence was assessed with th� AH5 Test (Part I). 

-\ll te at � were administered hy the invefltigator to 

each school sample on the one day. The development 

of the tests is detailed under the sect i on t Stimulus 

Mate rial - Instrumentation' (p.22). 

Since no .§.Cpring_H�� had been established for 

the open-ended tc!sts the aettin� up of criteria for 

scoring became a central concern of the initial 

section of the study. Satisfactory levels of 

objectivity were eventuall:r indicated from the 

intet•scortn• reliability study. Bcoring procedures 

8l1e uitjCUSS6tl in ruor•e uet.ail W H.ler 'Scoring Responses' 

(v. 49). .>\ fullel' description of t-he scample 

now follows. 

§f�iP� 
Gener� 1 A sample of 506 pupils of above average 

ability in suience over the t'tJO year r..lnge 

13 years 4 months to 15 years J w.onths was drawn 

fro• 16 schools and 23 classrooms - nine fro• 

England, seven froa U.s.A., and seven fro. New Zealand. 
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The distribution of the major sample according to 

geographic location, siae and sex can be seen from 

Table 1. 
+ 

T,\BLE 1. 

Co•lntr._I �tion Schgol £!.!.!! Sam.ele � 
1!2· li2· � M p 

----
Crunbrid&·� 01 01,02, 33 33 
London 02 03 26 26 

t:NGL,\.Nil London 03 04,06,07 57 57 
London (). 09 17 17 
London os tO, 11 -49 49 --

t= .) I;::: 9 i:=t82 t82 

Buffalo,,;. Y. 06 12 22 9 13 
Chicago 07 13,14,15, 32 32 

us.· I-1inneapolis o& 16 28 20 8 
Hinneavolis 09 17, tS 58 2.7 31 

--- --·-----------·-... - - - - - - - -

t:: 4 t= 7 l:•J 40 88 52 
------- ·- _ .... _________ ,.,. _____ ·--·- -----· 

Auckland tO 19 31 14 17 
.\uckla:1d 1 1  20 27 27 
�uckland 12 21 20 9 11 

NZ h'ellirjitoon 1 3  22 26 26 
Wellin�on 14 23 21 21 
\\'ellin!.{ton 1) 24 24 12 12 
'Nellim;ton t6 25 35 - 3S 

E• 1 1:= 1 Em184 109 75 

t•16 t•S06 
_... ______________ 

.... _.. _____ .. ________ 

+ 
The English -ple was tested firat, followed by 
the U. S. A. sAJ::lple and the New loaland sample . The 
opportunity to test in coeducational echoola in 
U.S.A. and New Zealand offered tho further poaaibility 
of oooaiderine aex difference• within a oroaa­
cultural framework. 
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lacien�bilitr 

All i)Upils in this study have been designated by 

their achool as well above average ability in 

science, coming as they have from either the top 

stream in science or from the top gener al academic 

stream where no 'aettiog' ia employed. In England 

and New lealand pupils from several schools were 

involved in the Nuffield foundation Science Teaching 

.tlroject, while in the United States the four schools 

chosen were participating in a progressive and 

challenging soionce pr�ramme. 

In the initial stages of determining the sample 

several science achievement te st a standardized ln 

£n�land and U.S.A. were considered. However, test 

cont�nt proved too specific and sensitive to 

curriculum emphases to be suitable as a valid cross­

cultural criterion of science attainment. Obvi�1sly 

each pupil has heen subjected to many formal and 

informal evaluation• based on a wide range of 

criteria by the tisue he is 13 or 14 years. These 

multiple criteria, sensitive to each pupil in hia 

own school and culture, appear aore appropriate aa 

a basis of selection for this S&!llple than a series 

of externally etandardiaed testa that are far less 

'fair' cross-culturally. Thus, the eelective 
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procad�tres of the educative proc�ss, �atu!"<"lted as 

they <U""(\ with 1-lll tllf�ir com1>lexi ties were allO'HI'�d 

t•.:> operate iu each eultur�t to deterr.line at th.iA 

;.;.oint in t:u01o those �up.1.ls deemed t.o have above 

,a,·cera""·� to cxcetitional .1bility in scionce. 

The gen6ral intellectual level of ttk·se pupils may 

l'.'leaaur�d int.ellir;enne. NeverthP-less �"'*' pup:i.ls 

t.i1e t�ow.-• .. mt.ion<'-1 inte!.Iif��rlCe tt"��t.. the Atf5 t.eat 
+ 

;.1as "dmin].st�r(}d t.o tho 3<'P!p le. ThE" rt•u�nlt.R of 

thia tef3't ing confirr.la•! llssum(l'tions of g-enerally 

!ai;!� intollPctna! ab llit.v acros!'> the sample and 

:)i;o 
The distribution of the snmple over the two year 

aue range a.rlpearR in Table 2 arranP.t"d for the 

three countries by three eight-aonth intervals&-

----------.. --------··----

•.\H.) Groui' Test. ?'f H.igh-Orade Intelligence 
' • \i • HE� im • N • P • E • R • 
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Three-quarters of t he 1 6  schools were situated in 

at.traet iv� l'iUburbs wh i le t he  four central city schools 

dra-w pupil� from high socio-economic backcrounde .  

The se character i st ics were common to t he aamp le s  

from each cult ur e . However , the Bngli sh samp le wa s 

drawn from schools wh ich refl ect gre ater soc i a l  and 

euuc at io na l  strat ificat ion and select i on . By 

c ontrast the New Zeala nd  and U . S . A .  sam�lea were 

drawn fraa school s whi ch portrayed a more ega l it arian 

approa�h t o  educat iona l orMan izat ion . 

'l'he sa���v lo make s n o  attempt to reflect any purported 

cu ltural trait s ,  nor to be in any way ' repre sentat ive' 

of each cultur• . R �ther , it ie selective , being 

matched in each country by chara cter i st ics of we ll 
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above average ability in science , 1 3 to 1 5  year 

age range , well above average gene ral intelle ctual 

+ 
ability , and generally high soci o-economic status . 

§9mm!rz 19d t he oretical position 

Since the pre sent investi gati on is exploratory in 

nature no single theoretical posit ion structure s  the 

study a s  a whole , but rather c ogn iz ance is t aken of 

several dif ferent positions which monitor the inter­

pretation of data and suggest directions for further 

study . The M p ositions inc lude ( i ) stimulus re sponse 

theorie s  - parti cularly a ssooiationist theory as 

interpreted by Mednick ( 1962) , and the concept of 

alignin g  the st imulus material wit h the intere st s  and 

abilitie s of the subj ects to facil itate hig her degree s  

of fluency and heterogeneity o f  associat es ( Cramer , 

1968 ) ,  and ( ii ) cognitive theories - particularly 

those that relate fluency and flexibility of thinking 

with aspect s of personality associated with risk­

taking , self concept , confOI'mity and respect for 

authority . 

In view of the above the more Cl"thodox positi on which 

attempt s t o  gather togethe r at t he outset all the 

relevant re search as the basis of a single comprehensive 

+ 
It is intere sting to note the similarity in the u. s . A .  
sample - in teras of size , ace , an cl aoeio-econoaaic 
status - to that of Wal laoh �d Kogan ( 1 965) .  
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+ statement of theoretic al pos:ition ( '!'ravers, 1964, 
pp . 3 1-SO) wae set aside i n  favour of a le ss pre­

deteJ�ne d position which still t a1 ·es acoount of 

relevant research but which mediates theory and d.ata 

an d  is progre ssively se lf-regu.latory in natlU'e . SUch 

an approach is employed by several workers in tl» 

present field of research ( Cropley, 1 968 J Hudson , 

1966,  1 968 J Haokworth, 1 9 6 5 ) . J.lore flexible 

theoretical positions such as the above are well 

authenticated in literature on empirica l research 

(e . g .  Sax+ + ,  1 968 , pp . 1� ,  14-16 ,  27 , il-72) . 

Further descri pt ion ef the thooret ical background 

which undergirds the study ,  and which formed the basis 

of the first pilot study employing scientific concept s 

as a means ot assessing aspects of cognitive style 
(p . 27 ) , wi ll be described in the following cha1�ter . 

+ l'ravers, Robert M. \i . An Int�94uetifj to B4ucAtional 
Re search, Macmillan C o .  New York 19 4 .  

+ +  
Sax, Gilbert . fp!Ficfl Poundations t,f Bduoat !,on&t 
P�sea�g_�. Prent ce -Hall . 1968 .  
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CHAP TER TWO 

THEORE TICAL BACKGROUND AND INSTRUMENTATION 

The general f ield of psycholingu i stica { Dee se ,  1 9 7 0 )  

and semanti c  the ory { K at z , 1 9 6 7 ; McNe i l l ,  1 9 66 ; 

Mednick, 1 9 62 ) undergi rda the initial sect i on of 

the study on fluency and flexi bility of thinking , 

since ' re su l t s '  must fir st be deri ved from 

technique s of w ord analysi s .  

Re levant to suc h a study i s  the point of view 

expre ssed by Vygot sky ( 1 9 6 2 ) t hat t he "deve l opment 

of verba l th ought i s  made pos sib le by t he u se of 

word mea n ing as the ana lyt ic un it" {p . 1 2 1 )  and that 

"the wor d i s  a microcosm of human c onsc i ousnes s" 

(p . 1 53 ) .  

Attempt s t o  exp lain the or igin of con sc i ousne ss and 

it s expre ssion through modes of divergent thinking 

vary from p sychoana lytic interpretations { Trosman , 

1 9 6 9 ) to specific neurological one s - e . g .  c ort i cal 

c ontrol an d inhibition in creative thinking 

proce s se s  (Mor oz ov ,  1 968 ) , and the role of the 



corpus callosum as a m diating inf luence on 

i deational fluency ( Bogen and Bogen , 1 969 ) . 

t S 

As far a s  t he  interpretation of divergent thinking 

responses are concerned ,  two broadly contrasting 

theories have bee n  de scribed by Crop ley ( 1 970 ) a 
( i )  S-R the orie s ,  and ( ii )  Cocnitive process 

theorie s .  

( i )  n1e S-R approach has been deve l oped by 

Mednick throuch the na lyaia of word a aaociat iona ,  

whereby divergent peop le tend to link st imu li 

wi th highly un likely re spon se s ,  while most 

pe op le associate t hem wit h those common ly 

va ired in the p a st . H furt he r  point • out that 

S-R theori sts ha ve  vlaced cons id erab le emphasis 

on t he  so-cal led ' mediating processes' , proposing 

different th orie s for ' xpl aining ' t he intervenine 

variab les between the S-R bond ( e . g .  O sgood , 1 95 3 ,  

1 957 ) .  

Berlyne ( 1 965 )  al so odified the 8-R approach to 

include an ex inati on of intervenina variables in 

the c hain of .,._.,olle thinld.nc proce aaea ,  aDd 
to eaphaaiae the place of the orcani .. iu civing 

direct ion and atruoture to thinkinc . Hi • theory 
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of habit strength hierarchies ha s  been further 

e laborated ( MCAlpine , 1 970 )  aa a re structur ing 

prooess in creative thinking . Ber lyne 's  

integrat ive n e oa ssociationi st ayproach can be seen 

to some extent as bridging tt� aap between S-R and 

c ognit ive theor i st s . Thi s  gene ral positi on , 

reported by Shouksmith ( 1 970 ) , i s  he ld by several 

contemporary theorists who wou ld ma intain that 

"the present be st guess stil l  favour s a oonnectioniat 

theory albeit modified by �bolic aediatine 

re sponse s" ( pp .  33-3 4 ) . 

( ii )  The c ogn i t i ve pr oce ss theor i st s ,  the ot her 

broad group described by Cropley ( 1 97 0 ) , emphasize 

the pr iority of the individual himse lf in 

organizing inform at i on  - coding , o tegoria ing etc . 

Cognitive theorist s ,  he continue s , are aore c onc erned 

with  broader issue s such as category width and 

cognitive style , and wit h re lated personality 

charact riat ics such a s  risk-taking and 

authoritarianism . 

The present investigation aovea froa an initial 

analytic exa.inat ion of atiaulua-reaponae situat ion 

which involves deftnine cateaortea ,  e st ablishing 

taxon omies and determininc scortna procedures,  t o a 



more genera l c ognit i ve point of view which exami nes 

t he re lat ionship between certain c ogn it ive and 

personal ity variable s .  I t  i s  approp riate he re t o  

de scribe brie fly some of the more re levant re search 

re lat ed to S-R c onnect ionist and associat i oni st 

the ory as it pe rt ains t o  this init ia l phase of the 

inve stigat i on .  

1 7 

In genera l t here ha s been a considerab le revival of 

i ntere st dur i ng the last deca de in word a ssoci at ion . 

Pox ( 1 970 )  c l aims th at "more p sychol ogi st s  have 

asked more subje cts to free associ ate t o verbal 

st imu li i n  the past decade than over the previ ou s  

hal f century combi ned" ( p .J t ) . Simi lar ly Cramer ( 1968 ) 
holds that "this rene wal of interest in word 

associ at ion in l arge part re flects t he genera l 

inc rease in invest igat i on s  of ve rba l learning &nd 

vet>ba l be havi our and , perhaps , an increasing 

int er est i n  t he study of c ogn it l ve yrocesse s" .  To 

some ex�ent it a ls o  re flec t s an increasing emphasi s 

on the open-ended mode of aSking que ations . 

Cramer ( 1 9 6 8 ) c ont inues by point ing out that " for 

some invest igators, the ident i ficat i on  of natural 

language associative habit s  i s  but a fir st step in 

the study of othe r  cognit ive processes" ( p . l ) ,  and 

that in thi s  type of' study the interest i e  in 

providing calibrated experimental materials for 



a ssi sting t J� under standing of broader cognit ive 

proce s se s . It is thi s empha si s �  r at he r  t han a 

detai l ed study of word assoc ia ti on per se ,  that 

ha s been t aken in t he  �resent inv e stigat i on .  

Emp loying a simi lar emphasis , Medn ick ( 1 962 ) 
explained how assoc iat ive hie r archie s are 

1 8  

bui lt up from the re spon se s  o f  a stimulus wor d .  

Hierarchies which have a steep e l ope reflect 

conventi on a l  re svon se s ,  those with a f lat slo�e 

unconven tiona l  or re ote a ssoc i ate s .  Divergent 

t hinker s tend t o  «ene rate more associates ( fluency ) , 

more unique a ssociates ( originality ) , and 111ore 

hete rogeneou s a ssociate s ( flexibi lity ) . Thus the 

word associat ions of the d ivergent t hinker are 

characterized by less stereoty�y and comaonality .  

As a resu lt of this the ory Mednick devised the 

Remote Associate s  Test ( RAT) which has formed the 

ba sis of a o onsidorable amount of re so arch in 

cre ative thinkina and verbal learning behaviour s 

the relati onship betwe n creativ ity and t he  need 

tor associative novelty ( H  rri a and Hall , 1 970 ) J  

the ro le of creat ivity and intelligence in 

conceptua lizing ( Jacobson et al . ,  t 968 ) J  the 
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�e l at J. on ship b�tw-:."en i nte l l i�ence an d ve rba l abi l ity 

� (\6 � ) · .• '7 V f an d 

dif ferenc e 8  in n s  . .::; nc i at ive re spons(' S of h on ours 

an d non -honour R student s ( \bne}• , l 97 0 ) . 

Further stu d ie s  wh ie!t have �pecif i c  re levance for 

t h i s  investigat i on i n c lu,i e :  a discu ssi on of 

( Ste inberg , 1 97 0 ) ;  e l ah ot'at i ve a ctivities and 

of ree� onse s ( Di V� st � and Bern Bte in , 1 969 ) ; 
·'l ssoc i at i ve stren :.rt ! 1  a s  t h3 re su lt of category 

member ship ( Henry .:tn d Voss , 1970 ) ;  a �soci ative 

group :J.ng P> .1 nd free rP.ca l l  {}·1at. t hwo'ls .md Hoggart , 1 97 0 ) ; 
c ontr a @rt a n d  o;.�p o � i t i or. a l tendencie s  in a s soci ation s 

( P olli o ,  Do itc h;n .ln -.t :ld Ri char ds,  t 96 9 ) ;  de layed 

instrur::tioni; ( l atency ) and re !'llu ltant in fluence on 

leve l o f  ori� ina l ity on wor d associ ations ( Masters 
et al . ,  970 ;  �fa ster s nn d Ander son .• 1 970 ) ;  t he 

role of meuhli' Y i n  t- h.; pr od uct ion of divergent thinking 

re spon Ae s ( ?ollert , P� ldhu sen et al . , 1969 ) ;  and , 

the function of memory and acoust ically simi lar 

respon se s on rocal l (Bruce and Crowley , 1 970 ) .  

Age h s also pr oved t o  h ave been a crit ic al v ariabl e  

i n  ma ny studie s .  In t h is respect Cramer ( 1968 ) 
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reports that "cultural-chr on ologi c a l  studie s  of word 

associat ion indicate that the re apon ae s  of both 
chi ldren and adu l t s  have bec ome IDore stereotyped 

ove r the ye ars . thi s inc rea sed re ap�1se consistency 

ie IDO&t ruaJ·k�.:i in the assoc iat i ve behavi or of 

chi ldren n  ( p . l 2 . ) . dhe continue s,  " I t  i s  not just 

that today ' s  chi ldren are more c onsistent in the 

re spon se s  t hey gi ve J t hey a l so  gi ve a different 

.se t of re sp on se s  than di d t ile children of earli er 

time sn (p . 224 ) . This changi ng nature of re apoo ee e  

to sci�nce w ords l i k  apace , gravity, solar syetem , 

ha s a l so been n oted by }wson ( 1969 ) and $chmidt ( 1 968 ) . 

CrameJ' c ontinue s, " In addi t i on t o  t hi s  inc reased 

stere otyyy , t her e  is also evidence th at there are 

more idi osyncratic re a�on se s among today ' •  

chi ldren ( and vossib ly among adu lt s , also) . Thi s 
finding sucge st s  a � o l arization of individua l s ,  in 

terr.ls of a ssoci ati ve behavi qr ,  such that. the flexible 

middle of ear lie r t imes ha s been replaced by the 

extremes of respon se stereotypY ( hi&h-commonality 

subject s )  and reeponee idi osyncraay ( low-commonality 

aubjecta ) "  ( p . Z24) . 

Some stud ie a ( Entwi ale , 1 966 )  have empl oyed factor 

analysia to aaaist sc oring procedures and to arrive 

at ceaninefu l c luatera of aasoci atea .  



2 1  

In t.his re spect Neman and Dixon ( 1 970 )  c omment 

t hat factor an alysi s " wi l l  .t-�rohab ly vrovi de a more 
r·e f'ined st ructura l  view of the stimulus and reeponee 

c omp on-ent $ of •�ord a s .soc i.at. i on "  ( p . S 07 ) .  

Sim i larly R�� bcrg ( 1 968 } extended Deese ' s 

proce dar e for c l a ssi fyi-ng g r ou,ps c,f words simi lar 

in assoc iative meani ng by u s ing fact or an aly si s .  

C «nprehen s:lve c at egories of meaning w6 re .ietermined 

b a sod on the a ssumpt i on t hat t he C Otlmt un free 

a s�oci 3t e s  t c  a se t of re lated ati�u l i  a r e  

me d i a t ing re sp onse s and a r e  l)art of t iw a ssociat ive 

st ruc t u re of t ho aot . 

� s  with fact or ana ly s i s ,  St one e t  a l .  ( 1 966)  
ou t l ine d a c ompu ter aj)iiJ•oach ·to sc o r ing i n  an effort 

t o  bri ng ttlore pre c i se and comprehensive techniques 

t o  bea r on t he .,:>robl.em of word ana ly si s .  

'fu� p r.� sent. .inve st igatio n ,  ho•xever , d oe  n ot  employ 

s '>«<le of the sophisticated technique .$ of l inguist ic 

ana lysi s de scribed above , n or fact or ana lyei a aa a 

scor i ng procedure , a lthough it i a  u sed l ater in the 

stu<ty as a tec hnique for de crib ing the internal 

structur1t of m t r iee s re lat inz t o  i ntel lifttenoe , 

f}uenoy and f lex ib i l lty . Neverthe less, a aati afactory 

leve l cf object ivity app�ars t o  have been achieved 

in a;c ori nr: which pe r!:laps re flect s a (l:reater dep-ee of 
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prec i sion t han obta ined by Torrance ( 1 966 ) who 

maintained , �it i s  n ot necessary to have spec ial 

tra ining in scoring the se teats" , and suggeste d , 

''If t he examine r d oe s  n ot  yet h.:1ve an understanding 

of the c on cApt s of fluency , flex i.bility and 

ori�in a l it y ,  he Bhou l d  do some supv leme ntary 

re ading of the ration ale of the Torranoe te ats 

of creative t h ink ing" (p . U ) .  

S TDfULUS MA_!B&_I ALJ-=-_. 11fSTR�NT ATIOM 

Subsequent discussion i s  devoted to a con sideration 

of t he fo l l owing � 

·\ . .!h�..!L Ot!e�=.!!nde9 .. ��s of_ thi!!,��M . .  e•p!.c?yins 

�g!�ce stimu li , viz : 

!e s� .� . Scie nce Vocabulary 

l!st 2 ,  Definition of Scientific Con cept & 

�.!1�__.3., Use s for ChetDi c a l  Sub stance s and 

Physic al Objects 

B .  T§st 4, Attitu�e S_ru!!..e a n d  Perso!!!l, .Preferenc! 

�est i onn a�o 

c .  Teat j, AHS Tett of In£ellicenco (Part �) 

D. .teacher and peer r!t!gr _!lea}, ,ipf!£!1!t ion 

B . �.!!!;�criu:ti�_9.f_!ht R il;� studr .,!!.ith the 

W..Y..! �e�t.! con c lud a this aect ion on 

in strumentati on .  



&___!hree 9.1?.�-end�d tee;ts o_f think ing emplpyin_g 

sc ience stimuli - .  

Genera l In struct ion s 

Instruct ions for Test s t ,  2 and .'J aimed at : 

1 .  Introducing the �ttpil  to t he general t one 

and demands of th e open -ended situation , 

2 .  Emphasiz i ng f luen t  ( ' many' ) and flex ib le 

( ' different ' )  thinking re sponses,  

3 .  Al laying a n y  concern about spe l l ing, or 

inc lusion/exclusion of category membership 

- if  in d oubt , pupi l s  were encouraged to 

record the ir re spon se . Thi s  was part icul arly 

stre s9P.d with Test l whe re ' words to do wi th 

,;cien ce ' was t he stimulus,  

2 3  

4 .  O f fering some freedom of stimulus choi ce within 

the scien ce st imulus field ( Test s  2 and 3 ) ,  

s .  Encouraging pup i l s t o  work ' fa ir ly quickly' , 

a lthough at t he same time point ing out that 

it is ' n ot a race agains t the cl ock ' . 

Introductory c oaae nt s to pupi l s  appear be l ow a  

" I  want you to help me by an swerinc soae 
question s .  Some of the &e are t o  do with 
science , a oaae are questions about yourself . 
Those que st ion s are different from aany 
you have at school , in that there are no 
right or wrong answers to them . 

Your an swers are confideat!!A and none of 
your teachers wi ll be see ing your papers. 

It is iaportant that you keep your work to 
youree lf and work quiet ly . You should not 
have to ask any questions once you start 
writinc . Finally, you should work fairly 
quickly, although it i• not a race aaainet 
the clock . 

You may use ball point ( bi ro)  pen , and you 
will need aomethinc t o  role w ith . "  
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A relax cad atmosphere was sought within t he framework 

of the deman ds of t he task,  but there was no attempt 

t o  create the t game-like '  atmosphere of \ota l lach 

and logan ' s ( 1 96 5 )  study . •  All instruction s  were 

read a loud whi le pupils paced the read ing from 

t he ir own scr ipt . Pupi l re sponse s were rec or-ded 

on unlined vaper { cf Tor ranee 1 966 ) • 

Tea� 1 1  Sciense Vocabyl� 

This test , de sia-ned last in tho series of open-

ended test s ,  was formu l ated t o  assi st ra1,port 

and intr odu ce the sub j e ct t o  the general style 

of tno two main te st s .  Althoug h aa$oc iat ive 

�r oco s.se s are ba sic to the three teats as a 

whole , they apvear in more simp le structure form 

in Toat 1 .  Because of its ainai .le word respon se 

pattern it also present s some of tl� scoring 

problems in a rathe r  aore simplifi ed fora . 

+ 
More recent research by K ocan and Moraan , ( 1 969 ) 
rep orts that "N o c le ar-cut superior! ty for test-like 

or ga .. -like contexts in reference to creat ivity 
level was observed" ( p . 1 l 5 ) . However , further 
work by Ni eho l l s  ( 1 97 1 ) and Vernon ( 1 97 1 )  eugp t 
that this is a fruit ful area for further N 8earch . 



Instructions 
.:D� §.!:... .! 
,.r,�i t(l d oM'l a s  IA.3 l � Y  wor � s  t o  d o  t\fit h science 
as you can think of . 

Think of as pnr_ different words as you can . 

List your words in a column . 

W ork fairly quickly . 

z s  

A sa•ple of re sv on ee s  from two pupi l s  for Test 1 
a�pear s on the following page . 



• R e eponse a, two Puei l a, Te st 1 

Chocnis try 
bi o l ogy 
!; hi s i ol c£.'Y 
phy sic s 
2: oo i o� y  
f lux 
dentdty 
barn 
neutron 
roentgen 
�uri.e 
cent i. metre 
alkal. i 
ac id 
base 
re act or 
neutron 
deuter ium 
plasma 
ion 
e l() ct r on 
- meson 
xcuon 
deutron 
nitrog·t�n 
specific he at 
ten s i le 
steam 
water 
ice 
IQOl'Ct.U' �" 
atoadc 
ive ight 
.. ,. 
l ight 
reflect ion 
c amnra 
photon 
quanta 
re litvity 
t h  ory 
hypot!Mtei e 
p l an.,t 
galaxy 
iron 
nicke l  

Puvi l 36 5 
b i ol obry 
astronomy 
s�cclea  
geology 
i on 
atom 
molecule 
palientology 
�en u s  
arche ology 
b ot any 
hypot hesie 
soc i ol ogy 
kingdom • 
cnarsuyial+ 

2 6  

•Pup i l  responses repre sent exact copies from oricinal acrivt l  
..... 

Several aoienti.ta who have exaained the re epon•a 
to Te .t 1 have expreeaecl au-priae at the wide 
•••n•• of ec!ienti tic vocabulary for 1 3  and 1 '  year 
olda . 



Test 2 :  _pgfinitjsn qf Scient ific C onceet� 

.Pe1cripti on 

2 7  

A pre liminary study i n  New Zealand with 1 �3 school 

boys and girls of high ac ademic abi lity ( age 1 1 to 

12 year s )  had indi cated t hat the definition of 

sc ienti fic words ( concept s )  held promise as a 

method for asse aainc not only ' know ledge ' , in the 

traditiona l senae , but a l s o  such a spect s o f  

int e llectual style as fluency and flexibi lity of 

thinking . 

It appe ar ed from initi al experimen t s ,  t hat stimu lus 

word s whi ch were fairly pervaaive and perenn ial 

such as TIME ,  ENERGY and SPACE a�pe ared to have the 

great er scope . Words l ike WAVE a l so seemed profit ab le 

since they c ou ld be seen in many different c ontext s 

- licht wave , aicro-wave , heat wave , goodbye wave , 

and not-in-use wave - aa in • wave t hat regu lat ion ' 

if t he pupil showed a lack of �el linc abil ity or 

a t�en M of cocnit ive aport . 

Worda such as TIMB , BMBRGT and SPACB a l so have the 

advantqe of be inc  able to be u .. d aore fair ly 

across c laaarooma and vulture a than •ore apecific 

words or concept• which •ay be aore aenaitive to 

ayl labu• content . It ia not c lailled that worda 

like TIMB , BNBRGT, SPACB and WAVB do not feature 



in syllabi , but rather that they are more eneric 

than P HOTOSYNTHESIS , VEC TOR , CATALYST or 

Q UINOL {c6a4( oH )2 ) . The y al so have the advant age 

of being re levant over a wide age r ange . 

From an initi al experimental li st of 86 words the 

28 

following 2 3  we re  e lected as having some prom i se . 

SO mt D  
BAC TU.IA 
HEAT 
Pl.AHBT 
VDU$ 
GRAVITY 
VAC UUM 
WAVE 
SPA Cl 
PllOTEIN 
TIMB 
COMJ>WNI TY 

CHA IN-RBAC TION 
AQ UA TIC 
MAGN ETISM 
WATER 
GAS 
PL STICS 
PRIMA TB 
LIGJfT 
FORCB 
BWBRGY 
RBIJlO DUCTI ON 

Final ly t he fo l l ow ing four words were ch osen as 

the sti.uli f or  Te at 2 a - SPACE , T IMI and ENERGY , 

together wit h a ohoic of one from WAVE , BAC TER IA 

or WATER . Pupi l s' re sponaea for S.PACB and TDIB 

have been ana lyeed in the pre aent study . 

j;natruQ$1ona! Teat a 
Althouah this teat ia concerned with the definition 

ot scient ific concepta, a te.t instruct ion whi ch 

blunt ly d .. and a •Define IWIRGY• appeared inappropriate 

to the aim of e RabliahiDa a re laxed ataoaphere and 

t he  cene rat ion of aany cU.f ferent i dea a . The purpo• 

waa to etttabli ah an atmosphere t hat c•bi ned the 
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deman ds of knowledge of sci ent i fic terms with t he 

encouragement to exp l ore a s  wi de ly a s  possible . 

The fol lowing in struct i on s  were c ort sequent ly dev i se d  

an d read a l oud to vuv i l s  wh o fol lowed them from 

t heir own paper : 

In structi ons 

Test � 
" I  am goinv, to writ e some words on t he 
b lackboard and I want you � o  t.ell me a l l  
you know about them, I will write one 
word at a t ir .. =-" anct then you wri te as 
many dif�ent id�a s aa you can about it . 

lfrit e  d own everyt hing t hat c ome s  int o 
your hea d . You do n ot have t o  write 
c omp lete sen tence s ,  just short phr a se s  
wi l l d o  i . e .  a sort o f  ' t-e legram sty le ! . 

You can l ist t he point s one under the ot her 
it '' you like . \":'rite the word d own each 
t i rue and ru le off when you have fi n i shed 
writing a l l  you kn ow about it . 

\o:or k  fa i r ly quick ly . "  

E ach stimulus word wa s printed on t he blackboard 

and vre sentat iun time c on"Lrolled with a stop watch .  

It i s  int eresting t o  compare Wal lach and � ogan ' s  

( 1 96 5 )  test instr·uction at thi s point e . � .  Test l ( p . 2 9 )  

"In thi s g ame I am going t o  te l l  you �OIJlethina 
and it wi l l be your j ob  to na.e as aa ,y t hines 
as you can think of that are like what I tell 
you . For examp le , I might say ' things t hat hurt ' . 
Now you name a l l  the things you can think of 
'th.3t hurt " . ( The exlJerti.menter then lets the 
c hi ld �ry . )  ·�e , those are fine . Some other 
kinds of thine• aight be fa lling down , alappinc , 
fire , brui se s ,  or a knife" · · · · · · · · · · · · · · 
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I t  w i l l  b� n c1t i ceJ t h<lt \, l.d l<\Ch ::md K ogan offer 

t he pupi l s  e x amp les of rc s-'�on ses . It was dec i ded 

f lmd.bi l ity . 

.G.:_\.£!i ( l'u.�.J i l  · A 3  .\ 
"Vacuum ,  .:1rounct us , c onta i n s  gase s ,  bounded 
by solids or liquid s ,  cont ains 5 letter s , space 
between everyt hing not j oined , around everythin g ,  
c:m on ly be 'ieen L'<iJ c . •.use there ia  n othing else 
t o  see , Bpac� ev�n in sol i d s  - molecule s mov i ng ,  
l ack of friction , rockets trave l into space , 
S�J ace ship , space r ace ( \merica Ru ssia etc . ) , 
l acl< of _;:l; ac- e , '! 

TDm ( P up i l  1 43 )  
"Time mll chint" , trave l l i ng i n  tim.a , watche s ,  
c l ock s 1  hour � ,  minut e s , se c onds , t ime wa Mt ing , 
t ime t o  k i l l ,  n o  time , t ime i s  measure d ,  al l 
the t.iJJ'Ie l n  t ho �mr l d , contains 4 letter s , 
maga z ine , t ime �nd t i de , �1ture past , fortune 
tel ling - able tJo aee int o future , ti111e i s  
e eaonti a l - t i n1c f l i e s , appea r s  t o  go v s l ow ly ,  
t ime to got up . "  

Si� ACE ( P1.1vi 1 i l _S )  
ftEm�tiness , v�i d ,  rnooo s ,  start s ,  rocket s ,  
vacuum , p l anet s ,  n o  a t  oaphe re , l one l i ne s s ,  
no end ,  in fint� sima l ,  a steroi d , tr ve l thrcugh , 
a str onomy , i•.aclc:ing int. o, " 

�jl ( P u�i l 1 l 5 ) 
"arbitrary·, ba sic S'-'tt lna of t i ms  for whole 
wor ld , 4th dimensi on , e ssenti al to concept of 
work , Inte rnat ion 1 date l ine , N o  t rue beginn ing 
or end ,  a•elent l ft s s ,  rae sur d by c l ocks , set 
by �•tron�oal f0atures e . � .  pos . of moon 
�un in re l�t ion t o  earth . "  
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!�s!-.J.l Us<'�- fo_r __ f_ryemic a l  St!_�_£e€i and Physicy 
!Thk!� 
.Q!'_ji.£!:!.e!_;!fm 
In ktH�ping with th� f.6 nt"' r a l  r at i ona l e  of the stu dy , 

sc ience pup i l s  were n sk ed t o  respond t o  the ' u ses' 

t.e st with ..!.£!!t� st imu l i . i\s in Te at 2 �t imulus 

materi a l  wa s kept aa gene r a l  as possib le . Furthermore , 

pupi l s  were offered a c hoi ce among st four stimulus 

word s ,  viz : 

( 1 ) OXYGEN _m: AC ID 

and ( 2 )  w�EE t  � K\GN E T 

The c l ement of choice ha s cert a in advant ag·e s in 

induci ng a more pos it ive att i.t.ude t o  the sti mu lus 

word a nd hence in the generati on of ide a s ,  but ha e 

d i sa d \·�ntage s in set t ing u�· two set s of scori ng 

n orm s  and of ?roduci ng d if ferent ee t s  Qf N for 

st ati st i ca l  analyse s . 

"I want you t o  t hink of as man�! ffere� U&!§ 
a s  you can for e ach of the words I write on 
the blackboard . 

Write t he  word down each t ilae  and then think of 
a s  aany different u ee e  for it a e  you oan .  

Write down everything you c a n  t hink of . 

Write your ideas d own  in a column . 

Work ¥air ly quick ly . "  



.Q.::-.1:9.?!! ( Pup i 1. 1 4 5 )  
"Bre athing 
Form.intJ oxides 
Using :i. n  ;i b l ow l.rtm�� 
tn hy dr ogen ver ox i de a s  a b leach 
For mak ing �·,tt e r  
For burn ing 
For p�') i flf:! nn der pre s oo re 
In a fluore scent l lbht " 

" 1 urn ing ar ound 
o\s a grindstone 
For p laying hoola-hoop 
For p l aying 1uoi t s  
'fo suppor t  me swii1Uilin& 
To hold up a c ar 
To steftr a c d r  
To keep an eng i n� � oing a *  a fl ywheP-1 
ro oyen and shut a i.r 1 ock� 
To l ock a l oeomot. i vc h oi l e r 
To steer a shii' 
To ho l d  u�.; c an d le s  fl :zt  a d ul nde l • ·er 
To r:1ake <1 r ound ab out . "  

nr.t;aking hydrogen 
n eutra 1 i  �at i on 
making sa lt s  
burn inr, t hroug h met a l  
getting r i d  o f  an enemy 
p:arba�re d i sposal 
suici de devi ce 
ind �estion promoter 
per suasion 
creati ng new art forms 
e::q .. o r ime nt a t i on "  

�GNBT ( Pup i l  347 ) 
"P art ic le acce lerat or 
a p lay t hine 
p i cked up sp i l l ed na i l s  
experimentat ion 
c heating at bowling 
fixina roulette 
pick i ng up met a l  objects 
aakinc ele ctricity 
aakinc a coapa es" 

---- · ------- ---·---- - - ---

32 



33 

�.c r s onal ity ty ;e . 

l'to,4ls in t h ia teat r"t' l�ct !'Wme of the findings of 

other resoarch workorli o.'lnc�rning t tl.l 11e rsona l it y  

trait s  of oreat iv �  �cientist �  ( Sarrcyn , 1 969 ; Getzels 

and Csikszentad halyi , 1 967 ; Hu i aon , • 96 3 , l 9n6 , 

1 966a , t 'l67 , 1 968 ; K in sbQW'ne , 1 9 68 ; 14acK inn on , 

1 962 , 1 966 ; Pearce , 1 968 J Shapiro , i. 968 J 
Taylar , 1 963 ,  1 963a ; faylor and Barron , 1 963 ; 

Walberg and We lch ,  1 967 ) .  Te &t 4 ha s  two secti on s . 

S!ctiO!! '· Attitu{te Sqa)..!! 

The basic form of thi s  sect i on followta the 'Personal 
Qu�litie ;; Que st ior;naire ' dtl sigue cl b y  Hudson ( 1 966 , p . t 67 ) . 

Reven of his original 30  i tems• appear in the preaent 

------------------- --------------------------------------
+ • 

�tixJ.� wel l aoc ! al l y ,  being neat and tidy , havine a 
low opinion of your .. lf ,  beinc hi&hly iaaginative , 
haviac ••t opinion a ,  accepting expert actvioe . and 
beinc a aood t•• ••ber . 
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3 6  it.lllm scale . .-.i-l:!le 0f th e new items designed by 

in t he sc ie nce d01nain e . g .  ' Doi n !� <t d :.tn;J;e rnus 

eXjJe r iment ' ,  but most are cf.tor; �r!1e d wi t h  ba sic 

a. tti tude ;;; -that cut ac ros s subj�ct mat ter are a s . 

The s ix s e a  i e s  C <�n b\� refe rred t o  ten t a t i  v� ly a s s  

( l )  !�.t!J��-�- f?!_' Aut h orit.z 

( 2 )  !!!.gh C_Q�f<?rnt!t� 
( 3 )  Hi,&h_gj.�k 
( 4 )  Se!'! oy.§�:rysJ.�.<L I\· os� 
( 5 ) 

and ( 6 )  

fr_����-g J_]�!.m!.!L Exi!re ssi on 

!!.!.&!L� 1 f __ c O!l£�V.! ( e�o strengt h ) 

Whi le the te st was de signed wi t h  six sc a l es in 

mind it wa s fu lly rea l i sed that item s were in n o  

w a y  di screte t o  e ach sca le . Since items are 

re sponded to on a rubr ic wh ich mov es from 

' hi ghly appr ove ' t o  t high l y  di sa�Jp··ove • the s ame 

item c an bE'! interpreted & 6  be l onging to two 

( or more ) d if ferent saa le s  at t he same ti me e . g.  
highly disa�proving of ' gett ing into troub le '  
can be seen a Respect for Author ity ( Scale 1 )  
whi le hishlx a�urovin¥ of ' g•t�ing int o trouble ' 

can be see n a s  Hit:h Risk ( Sca le 2 ) .  

'l'he initia l atage of de sign repr e sent s an emp irical 

approach to aaeasureaent whereby it t\ma thou& ht to 



d i ffer!!n t i ate h i;<,z h/ 1 ow s c· or· e r· �  on f l t l �mey and 

f lexib i lity a r -e  in-.:: l ude � t::XAJer .imt:nta l ly ( C.at te .l l , 
1 967 ; Edwards , 1 � 7 0 ) . One or two i tems such as 
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' alllvking ' were U .9ed wi t hout i>e i ng i n i t i a l ly a ssigne d 

t o  a S..,Je c if i c  sc a l e  in t he bo l i c f  thC& t  such i tem s 

tni& ht �r ove e f f i ci en t  i n  d l f fe rent j a t i n,; high and 

l ow sc orers in t he t wo c o� n i t. i 1e domains . lne 

oe i ng obedient 
�t icking t o  t he truth 

1 
4 

1 3  gett ing int �  t r oub le ( as a negative ) 
1 5  
t 8  
2 6  
.1 0  
32 

( Scale 2 also)  
shov.ing re a�.e c.t for t e a cher s 
be ing neat ana t idy t �c a le 3 a l so )  
k€-e ping quie t i a  c l a s s  
be in(� vory po l1-ee ( Sc. , le 3 also) 
'JU � st i on ing t h� ·t. rut h of a te:xt book 
{ as a negat. i ve ) 

33 d aing on� • s Juty ( Sc a la 3 also )  

( Nine ite.ns ) 

Item No . Item -
S b� l ng high l y  imaginlt t i ve 
6 be in g  cauti ou s ( negative ) 
9 running risks 

t 3 #fett ing int o t r oub le ( Scale 1 also )  
1 4 doinJ new thin s { Se le 3 also ) 
1 6  tea sing pe�pl� 
19 inve st igating t h<! unusua l ( Scale 5 also ) 
2 0  taldng t he le ad { Sc a le 6 also )  
22 doing a d<lng9rOU $ ex1u·�ritnent 
1 3  81Jlokinfl 
� 5  maki nr j oke s { Scale S also )  
2 7  arguing with peop l e  
2 8  showinu off 
3 1 daydreaming ( �cales 4 , S  �lso ) 
3 4 exagceratine ( Scale S also) 

( Fifteen item• ) 



S ha ving Sflt op i n i or. s  

3 6  

1 4- doin,:� new th ings ( negative , Scale 2 also )  
1 8  be in �: ne llt and t, idy ( �ca le J also )  
24  acceyt ing expert advi ce 
30 b�ing v e �y polite ( Scale 1 also ) 
33 d oing one ' s duty ( Scale 1 a l so )  
36 be ing a good team n�ember 

�.!L.4 . Scriogs Minde J \:.. orkfH' 
,!!-e!JL No . I t�!!! 

2 working har d 

( � e\l en i tems )  

1 2  doing homework thoroughly 
2 1 jiat t.ing e vtu·ything c or  re et 
2 9  tc..klnt; t. hing .t:> ser ious ly 
3 1  daydJ'e.:t �r. i ng ( negative , Scale 2 ,  S also )  

( Five items) 

Scale S Freedom o f_.§.mot i o_nal f.xpres.Ni on 

Item N o .  It�m --
7 bel n�  enthuel a&t ic 

1 0  h avi ng :;o l f  <;ontr·ol ( negati ve ) 
1 9  inve stiaat ing the unusu a l  ( Scale 2 also) 
25  maki �£ j okes ( Sc�le 2 al so} 
3 1  daydreaming ( Scales 2 ,  4 alao )  
3 4  �xngu.erat i ng ( Scale 2 a lso)  
3 5 n ot hurt ing ot her veople ' s feeline;s 

.§£!le 6 Hi&h 6� lf.. �net et 
ltem No • .US 

( Seven item s )  

3 h ving a low opi n i on of youreelf ( negative) 
1 1  � ixing we l l  socially 
t 7  �hrug�ing off crit icism 
2 0 taking t he lea d ( Se a le 2 a lao ) 

( Four items ) 
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I tem :uembershi� i n  t: H.! abov e  scale s  i s  t entat ive , 

cte�endent Ui>On factor anal ysis indic a t ing 

:t lte:r'nrlt ::1.vc and utor<-s par s imou i ous ways of c lut!lter ing 

"'lt• hich of i.he followi ng do  you .approve 
or rJ i sap!>r ove of? 

:' lac i:.i a t. ;to!< u.ndo r tht: ho ading t ha t  
ho st reaJI' @ sen t s  1'.2.-U£. fee l ing . 

.\n ;_,...:e r· h t): 1e st llo· . 
i n  c on f i ::le n t ia l , 
tea01wr s  '«'i i l l  b e  

P.emember that thi e  
and t h3 t  u on e  o f  your 
SCle in{; your �H�iler .s .  

\'or!c fa ir l y  quiok ly . " 

.'\ c ovy fJf Tvst 4 t Section 1 ,  Att i tude Sca le , 



W h 1 c h  11f t h e  f o l l ow1ng do you app r ove 1 1 1  d i sapp r ove o f '/ 
Piece . 1  t i c k  u n d e r  t he heod 1 ng t h d t  best l e p r ese1 r t s  your fecl 1 1 lQS 

Answer l innest l y .  R emember t h< r l  t il lS IS  con f ldcn t l n l ,  ilnd  tli ilt n o nr. of v ll l l l  t r. cw h e ' '· w i l l  I l l' '••' P" I I J  ·. ,; , , , f J . r t' , ,  
Wo1 k f a 1 r l y  q u 1 c k l y  

_ _ 1Je11� ol��·�--- - _ _ _ _ 

wnr k 1 ng h a r d  - ---- -----
l i ; JI I I I Q  d l ow o p 1 n 1 0il of y 0 1 r r se l f  

s t ! l  i- 1 11 9  t o  t h e  t n r r h  

be 1 n g h r g h l y  L milgr n il t rve 

t e r. t I I I IQ  . a u  l Ol lS  

stro���r ��;-
-

Ne�:�a 'l -

�•Idly 

Approve Approve N ot Sure D o sapprove 
--- -- -- - - -- t - - -

+ + + J ? 

------ -' I L 

- - - ---- - -- -. .. 
bell r(j Cll l h U SI<1St or  - - ------ -- - -- ·-

- - -
-T=--

- -· 

--

- - - - - - - j ---
- - - - - - - --

havmg set o p r r 1 1ons  - - - - - - - -- - - - -- -

rlillll i i iQ r i S k S  
- -- -- -- -- - -- -- -

hil\ l l l Q  s e !  f COrlll o l  - - -- - - -- -- - -- - -
m 1 >. 1 ng we l l  soc ia l ly - - - ----· -- - - - - - -- - �  

d O I I l Q  h o m ewo r k  t h orougt1 l y  - - -· ·-- - --- --- ---
ge1 1 1 n g I ll t O  t r o l l b l e  - - - - --- --- - -- -- -
d o 1 n g  new t h 1 ngs ---- ---- -- -- -- - --- - - --
ShOW i n g  respect for teache r s - - - --- - - - -- - - -
teilS I IlQ people - - - - -- ----- -- -
,h r liQQ i n g  o f f  c r i t rc 1sm - - --- - - - - - - -- - - - -
be 1 n g  neat  a n d  t i dy - ---- - -- --- - --- - -

-- �es1 1ga t 1 n g  t he u nusual -- - -
tak 1 n g  t h e  l ead ------

·

------

--
- -

-
-- -

get t 1 ng eve r y t h i ng co r rec t  -- -- -- -

--�ng a _cJ<m ge r ous ex�ment _ _ - - -
sm o k i n g  

-·- ------ -- -
acce p t i n g  e x per t adv ice 

mak 1 ng j o kes ------
i n  c l ass 

- - -

---

-- -- --

- - --

- -

- - -
- - -

1-- ----

- . - _ j _ --I 
I [ I - - - - I 

I -- - --- --

L_ -- -- -- - - --

l -=  - -- - - -

l - - - -
i I - - I -

f- - - - - l 
- - - - - I-- -- -

f-- - - - -- ·--- -

I-- - ---- -- - -

1-- -- - --- --- - -

f-· - - ---- f-
-- - - - - -

- -- - - -- - -
- 1-- -- 1-- -

-- -f---- - 1-- - -

' I 

I j I 
I 

[ 

j I 
I 
l 

' 
I 

I j 
1-

Strongly 

D i sapprove 

I 

I 
! 

I -

- 1 
I - ! 

I 1 
I 
I 
I 

J kee p i n g  q u r e l  f---- -+- -
argu ing  with peop le  - . 
ShOW i ng o f f  -
ta k i ng t h ings se r i ous ly  -- -------1 
bei n g  very p o l i te --
day d reaming 

q u est i o n i ng the t ru t h of a t e x t  b o o k  

domg one's  duty _---=-1 ---
exagger a t i n g  

' 
----

n o t  hu r t i ng other  peop le's fee l r ngs 

being a good team member 
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c onctJr·ucu w it h  �re:;.o ncll ch<.tice i n  t he e»c ien ce 

�c icn ctJ .Foundcit ion l'eac bin!i P r o�rc.unrue ( 1 967 ) and 

from other re l ated r·e se ar ch t o  for m th6' basi s of 

Sec t i on 2 of ·re st 4 .  

In�,tructic;n s 
__ _ _ _  . ._.._.. _ 

\·.'h i cL wou l d  you r·�tht! l'  do in e ach o f  the fo l l owing? 

l' lace u t i ck :.1 l ong s.:hle your choi ce . 

Ren1ember t h il.".> \\'Or\c i s  confident ia 1 .  

� ar k  fa i r l y  quick l y . 

Items included in the Personal P reference Questionnaire 
appe ar on the f"l l l ow ing �ago . 
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.§am�le c o,>y of ite� in Cersona l Pre ferstnc! Qqestiqnnaire 

t .  If an experiment f a i le d  would you rather 
( a )  Find out why i t  f a i led? CJ 

or ( b ) Start a dif ferent one ? 1 1 
2 .  When do ing an exver i me nt do you u sua l ly like to 

( a ) Work a l on e ?  !I 

J .  

� .  

s .  

6 .  

7 .  

8 .  

or ( b )  \iork i n  a e-rouv? Cl 
\':ou l d you 

( a )  
prefer to 
Test the accuracy of a mea suring 
instrument ? D 

or ( b )  De sign a new me a suri ng in struaent? L_j 
W ou ld you prefer to stfdf how anima l s  

( a ) Co-oper ate ?  
or ( b )  Coapete? 11 
In bui lding something from p lans do you �re fer t o  

( a ) Make up your o wn  plans? [] 
or ( b )  Work from re ady-made plan s?1 1 
Do y ou �Jre fer t o  

( a )  t;ork ou t  t he orie s? Ll 
or ( b )  Observe re su lt s? r=J 
Do you �re fer to have 

( a )  One or two fr iends? 0 
or ( b )  Many friends? 1 1 
I f  more time were given t o  science at school 
wou ld you like to 

( a ) Read about science? 0 
or 
or 

( b )  Try out i dea s of your own? I� 
( c )  Work 'dt h the te ac her on exper ime nt s? I ) 

9 .  Do you think pup i l s  should be encouraged t o  
( a )  Reach a good even atandard of work? D 

or ( b )  Follow their spe c ia l intere st s? Ll 



c .  Te st 5, AH5._Tc st o f  High-Grade Inte l l igen c e  

if'art !l 
In troduction �n d De scriyt ion 

4 1  

After examining sever a l  gr oup intel lige n c e  te st s 

the AH5 ( .P art I )  wa s selected a s  be ing t he mo st 
appropriat e because of i t s  the oret ical str ucture 

( Mehr·yar and Shapur i an , 1 97 0 ) ; its high demand s on 

thinking ( Liggett , 1 96 S ) j  its age r ange ( separ ate 

norms for 1 3 , 1 4 , 1 5 , 1 6 , 1 7  and 1 8  year old pupi ls of 

high a b i l i t y ) ; and it s suit a b i li ty for be ing used 

c ross-cu ltur a l ly ( Keat s ,  1 9 5 9 ; Mehryar and 

Shapur ian , 1 97 0 ) . The t e st h a s  a l eo been used in 

other stud ie s in Eng l an d  ( Hud so n , 1 9 6 6 , 1 968 ; 

J ohn s ,  1 9 7 0 ;  f ovey , 1 97 0 )  and i n  � a le s ( Shouksmith , 

1 97 0 ) where d ime n si on s  of cognitive style and 

divergent thinking have been examined . 

�Teacher an d Peer Ra!iqg Scale Informati on 

Teac he r  Ev aluat i on Que stionnaire 

Whi le there is c onsiderab le research on teacher 

perception of divereent thinking in pupils 

( Cropley , 1 96 9 ; Getze le and J ackaon , 1 96 2 ;  

Gowan , Demo� and  Torrance , 1 96 7 ; Hamilton ,  1 97 0 ;  

Ma ssialas and Zevin , 1 967 ; Shigaki , 1 97 0 ;  Tayl or 

and McKean , 1 968 ; Wi l l i am s ,  1 96 7 ) little appears 

known concern ing the cue s that teachers employ in 

making such observation s .  
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I u  t he ln i t i a l  !l i l ot run of t he inve st igatic:1 sci ence 

te41 c he r·.s were a sked to rate e ach pupi l in t heir c l a s s  

on such trait s a s  original ity and abi li ty in 

sci en ce and to con s i der t he degree t o  which they 
enj oyed ta aching e ach vupi l , on a five point sca le . 

The l ater a spect was a ime d  at asse ssing t he degree 

to which high scorer s in f luency and flexibi l it y ,  

in s o  far a s  they c an  be a s8ociated wit h di vergent 

t h inke r s ,  might De considered somewhat trouble some 

to many scienc tea che rs . From the pilot study , 

however , it beca., avparent t hat t he  te ac her ' s  t a sk  

of rat ing every pup i l  i n  the cla ss was t o o  burdensome . 

It was th�refore ueci ded t o  a sk each tea c he r  t o  

nomi nate the four ruost out sta nd ing yU!J i l�:J in ea ch 

r at i ng ca t.egol' y . It wi l l  be not�d that there i s  no 

st r ict equivalen ce between te st score me a sur e s  

( f luency and flexib i lit y )  and t he rating categor ie s .  

N o  pr eci se degree of p ara lle l i sm  wa s sou ght , sinc e , 

t o  a sk science tea c he r s  to nomi n ate the most t fluent t 

and ' flexib le '  vupils in sc ien ce wou ld have been to 

use teras with which they ai�ht be unfami l i ar . On 

the ot her hand the degree to which ' orJ.aina lityt 

an d  ' highest abi lity in •cience ' mi ht corre late 

wi t h  te st scort.. s ira fluency and flexibi lity could 

pr ove interestina . 

A samp le copy of the Teacher Evaluation Questionnaire 
followaa 
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TE ACHER EVALUATION 

CONFIDBNfi,\1:. 
SCHOOL • • • • • • • • • • • • • • • •  

c uss . . . . . . . . . . . . . . . .  . 

Would you p le a se assi st t hi s  project by f i l l ing i n  
t he fol lowing inf ormat i on :  

�bi!i ty in Sci�� 

t• le a se  li st t he  name •  of four pup i l s  in t hi s  
c lass who sh ow  the hiehe 3t ability i n  science . 
1 __ _ 

2 ---·- --�-------

3 -----------------------

4 _.  __ _ 

�iginality i9 Sci,n£! 
P le a se li Rt the n ame s  of four pupi l s  who d i eplay 
s oae of the most original and unusual ide a s  in 
sc ience . 
1 

2 

3 

- ·---- -

( any additional 
--------------------------- comments welcome ) 

4 ------ --------------------

�hav i Ol!f  _ in_<;!a.f!&.£.�2!! 
P le a so list the na.a a of four pupi l s  in t h i s  c lass 
whom you enj oy t aching moat . 

1 
2 
3 __ _ 

4 --------------------------

P le a se l i st the name s  of tour pup i l s  in this class 
whom you enjoy teaching A'!st • 

1 
2 
3 ------------------·-------

4 --------------------------



.t.Eer Ratint; Inf�lli?!l 
C onfl i � ting report s on the v alue of peer rati ngs 

a s  a te c h.Y� ique f or  i de nt i fy i� traits associated 

,. i t h  d i v er(:i;ent and c l'·eat ive ,t)U� i l s  occur in the 

liter ature { Mc H•3nry .:sn J Shouksm.i.t h ,  1 97 0 ;  
Kurtzw.1n , 1 9 6 7 ; Yamamoto ,  1 96 4 ) . 

I n  t he  i ... re sftnt FJtudy l imited us� w d s  made of the 
te:chniqu.e . 1 ee l"· r.a t i .,g s  '"'ere sought concerning 
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( i )  those !,;up ils who ,.,ere .ve rcei ved as �\)rking the 

ha rdest at so i�nc� , an d  ( i i ) those who '"��r e  seen as 

d i sp l ay ing the J.A-:lst qr igina,l and unusual ide a s  iu 

scien ce . �{ �nz u l li ( 1 9 7 0 ) ! ; ..1 0  t� \)intod �ut that 

teache r s  and vuyi l s  seem t.o equate originc�l wi th 

har d  wor k ing or h.igh ac hie v ing in maki ng evaluations 

on r ating sca l e s . A lert i ng pu.pils to both traits 

.�eEarate li in t he pre sent study may overcome thi s to 

some degree and incre a se re liabi lity and validity . 

Each of t he S06 ,tJU�.> i l e  in the study w•as a sked t o  

list two e l a s�t e s  for e ach of the two categor ie s .  

�· P il()t Stu:5!x 

The test s  were administerftd to an Engli eh Grammar 

School where re sponses to the fol lowing que stion s  

were $OUght : 

What specific time limit s should be set? Are the 

instructions easl ly under stood? Do they produce a 
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re laxed atmosphere yet mot i vate pupi ls t o  t he  t a sk? 

And final ly ,  do the pu�i l s  enj oy doing the test ?  

P uv i l s in t he  pilot study were encouraged to wri te 

d own  c omment s ab out t he te st , v art icul ar ly 

c on cerning WQrds or yhr a se s  uot unde r st o od . 

Time Limi t.§ 

I 
Observat ions f r om  the init i a l study sugge sted that 

when hal f to three quarter s of t he cla ss appeared 

unab le ( or un wi l ling ) to generate any more re sp on se s  

the upper l i mit for t ime and rapport had been 

re ache d for group admini stration . Thi s seemed an 

apyro1>r iate time t o  stop r� spOnl.ile s  for each st imu lu s  

w or d . Such .tJ. p olicy a l l owftd t ile maj ority of pUiJi ls 

to have reached t hat voint on resp onse grad ient s 

where it i s  reported t hat a higher percentage of 

l ow frequency w or d s  or idea s are gene f'.'lted 

( Medn i ck ; 1 962 ; Ren &u l l i , l y j O ;  Wallach and Kogan , 

t 96 S ) . On t he ot her hand it doe s not push the 

maj ority of the cla ss t o  the v oint of boredom and 

unrest wh ich w ou ld oc cur if e veryone , or nearly 

everyone , w re to work th•ase lves out ( althoueh it 

would be intere st i� to adadui stor the te •t 

individua l ly cm thi s b aaia ) . Unfortuna tely , direct 

COfipari sDn between ar oup an d indivi dual adainiatrat ions 

wou ld be difficu lt since , for so.e ,  th• face to face 

situation of individua l administration inorea es 

nervousne as ( anxie-ty ) wit h a conaequent jes?f•e ee in 
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f luen cy an d flex ib i lity (C rame r , 1 968 ; Krop , Alegre , 

an d  \\'i l l i.l�a , 1 96 9 ;  �1c:Cutche on , 1 9 7 0 ;  .Pankove and 
Kogan , 1 968 ; \\ ard , 1 969 ; "• ood , 197 0 ) . If ti me 

l imit s were t o  be extended t o t he uvper limit s of 

end urance for group admi ni strations a wider range 

of s c or e s  at the upyer end of the scale w ou ld be 

ob tained , but a t  the expense of c onti nu�ng r pvort . 

It i s  d oubtful whethe r any consi sttnt lt hia-h 

sc ore r s  in the written re s.von &e situation are 

pena l i z ecl ei the r hy t he ,) re sent t ime limit s  or by 
+ the 5t atist i c a l  p r ocedure of t ak inc - 1 50 a s  cut-off 

points for desig nat ing high and l ow scorers . 

The p re sent t im.c l iill i t- � a l l ow for a wide r ange of 

indi v i dual d i fference g in f l uency and flexibilit y  

t o  be m an i fe sted , and a-"'�ear qr.t i  t e  r ea sonable for 

c la ssroom gr oup admi n i st rat i on s  ( K og3n 1 1 967 ) .  

On t h i s  ba si s ,  t he fol l �· ing time limit s  were 

determined for t he te st s a  

Tegt 1 ,  Sciegoe V29abularx 
,!!st time , 3 mi nute • With apipiatrat_ion 
l!.!!t, 4 ai nute s • 

.It•t 2.�. Definiti.on of Scient i fic Congep�• 
le�t_tiae , 1 2  ainutea . 

�� 1 4 ainute s .  

itb aQ!ini�ratiog 



�§t timtJ , 6 minutt• s .  �;it h admin istrat i on - - ---

N o  time liwit W<l :41 iJ laced on t h i s test , a l l  

vup i l s  being a l l �� ed t o  fini sh . .· ver ag1:t 

c omp le t e d  te st t ime wa s 1 0  minut e s . ill,h 

�dministrat i on t i r.tO , 1. 2  minute$ .  
!nillmatio,n t ag!  

J�st time , 4 minut e s . Admi n i strat i on t i me ,  

3 minutes f or begi nning an d en:Ung test . 
Jest 5 I · ·!!.5 re�.E:, of I!'lte llit;en;:-:e I P art .I 

Te st time , 2 0  .nin ute s .  ; �·it. h adm i n i stra t i on 

li.!!ih 30  mi nut e s. 

Tot a l  Te st Time , 5 5  minute s. 

Total  Adurl ni�:"t i on and Test Time , 76 minut e s. 

Te sti� M2di fica�ions, In str,uction s  and Rapport 

The ear lier forms of the t e st s  were modified in 

se vera l way s . A controlled pre sent at i on of each 

st imulus word wa s found ne ce ssary whereby each 

4'7 

wor d was pr inted on t he blackboard and pre sentat i on 

t imed by st opwat c h . In Test 2 de l ine atio.n between 

the beginni ng and ending of each set of re •pon se a  



"; !I s  f ound necf;� s �;�ary, a n d  i n (; v.i ·;; or·� ted ir .. t o  t i .e 

in st ruct i on s .  In Te at 4 more strict c ontrol over 

col umn wid t h  wa s ro\.rui r n d . 
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The method of ,. re f.:ienti ng i n st ruct i on s  or ally , 

whi h.·  .r!ttvi l s  p.::t · e .!  t he r e ading from t h e ir own 

script , seeme d t o  w ork sati sfactor i ly . Puj>i l s  

a l so  appe a r e: d  t o  enj oy the tasks se t b y  the test a ,  

a c ondit i on wh i c!1 \1.'-lS later• seen t o  hold across 

admini str at i on s  in each c ountry . 

The Ot)(.�n-en je<.J tosts in sc ie nce , t he AH S and the 

te acher e vu l uat i on sheet .- e r e  a l l  admini stered 
by the inv e st igu t.. or on t he same day to ea c h  c lass 

(cf . Get z e l t:�  un d .JJ.ckson ,  1 96 2 ) . 
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CHAt' Tt.k 1'hR Ef:.. 
---·-- - -----· ---------------------------

SCOR ING RESP O� 
Opttrationa l definition s  of fluency and f lexibility , 

the formu l at i on of taxon omi e s  to eui de scoring , 

and interscnrer � li�b i l ity re eult s are di scussed 

in tJti s  c ha�ter . 

( i )  QllO rat i ona 1 Defin i t i on s  of F luency a nd 

Fle�ttd!.!.� 
.E!!!.enc!: of t hinking "ra s de fi ned in  t hi s 19tudy as 

the number of ,, ·ritten re spon se �J repre sent in� a 

ba si c un it of t hought or idea . Obv i ous ly no 

universa l ly accept ab le defin iti on of an idea can be 

given . For t he purp -?s� of scoring fluency i n  t he se 

test s  an ' i dea ' was t aluen a s  the smal le st unit of 

cohe rent me a n i ng . In many ci rcumstances sinele 

wor ds ( often noun s )  such as ' vacuum ' repre sent an 

idea as muc h as the se ntence ' It is a va cuum • . 

The scoring of fluency for Te st 1 ( Sc ience vooabul ary , 

or ' words to do with sc ience ' ) was stra ight forward ,  

since in t h i A context tlu�ncy wa s preai sed on a 

word count . The fluency score tor Test 1 wa s 

tberefor t he aost object ive aea ��t�re of t he  test 

and had the highe st interac or er re liability . 
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Howeve r ,  re s�onse s t o  Te st $ 2 an d .3 cause d  some 

pr ob lems . :3 ing le word!i or short phr a se s  c ou l d  be 
sc ored fa i r ly e a s i ly but i t  wa s nece s$ary to break 

down comp le x f;hr ases and sentflmce s int o  more basic 

un i t s  of expression and thought . It wa s there fore 

pa r t i cu l ar ly imp ort ant to be a lert �o e laboration 

with in t he ba11ic un it of expre ssion e . g .  "Space i a  

l one ly/dark/ and mainly a vacuum/ " sc ored t hree for 

fluency . " TilDe is measw·ed in minutes/hours/ days/ 
weeks/ and mont hs/ " scoreu fi ve . "Time goes quickly/ 

and s low ly" scored -cwo - repre senting a s  they do , 
opposite aspects of p sycho l og ic a l  t ime ( cf Wallach 

and wing , l l} t j ') , � · 3 5 ) .  

The general aim in �or i ng  f luency was t o  maximize 

the number of s�ec ific un it s .  Ihi s ha s t he  e ffect 

of i ncre asinr.. the number and r an"e of response s and 

hence indi vidua l d if ference s .  It also ha s the 

effect of incr·e &ing t.. he reliabi lity oi score s . 

Whi l e  ther·o wi ll a lway s be a margin of error in 

interpre� ing re sponse s ,  tl� above �rinciple at least 

he liJeO t o  reduce i t . Ihe loi ica l exten sion of the 

pr inc ip le of maA�iziu� the s�acificity of 

c omponents of �uc h .v hra�ae or senten ce would occur 

at the point. where every word counte d as a unit . 

Ful"thel� rt:t 6ie a1•ch c ou ld inv est igate the correlation 

between the present int e raediate approach ( worda and 
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short phrase s )  with such :1n extreme one a s  a ·  word 

c ount . For the moment it shoul d  be rea l i sed t hat 

dif ferent scoring cr iter ia are sensitive t o  

i nd ividual difference s i n  re sponse sty le , and that 

changing the criteria for fluency would change the 

status of scorers to some degree . Thi s wou ld be 

true of Tests 2 and 3 in the pre sent inveatication , 

but not of Test 1 ,  s ince this i s  in fact based on 

a word count • 

Flexibi litx of thinking was defined in thi s study 

as the number of category change in the sequence 

of wor ds and/ or idea s .  A category may be defined 

a s :  a sy stemat i c  arrangement ,  a classi f ic at ion , 

an organ izat ion , a c odi f i cat i on ,  a c lass based on 

e ssent ial or fundaaental con siderations ,  a taxonomy . 

A category change occur s when response s switch from 

one category member sh ip to another . Thus 

A , A , A , /B, /C , C , C , C , /D , D/B , /F/G repreaents six 

sequential gh&g&e§ of category ( seven ,ateaorie s )  

and hence a flexibi lit y  score of six i . e . N - l 

where N • total nu-her of eequential categories) . 

A , /B , /A, /B , / A , /B , /A a l so represent s a flexibi lity 

sco re of six ( but with only two categorie s ) . The 

latter pattern , which did not occur in a ny script , 

would be a highly contrived and difficult pattern 

with which to persi st . The etudy wa• the refore 



c on ce rned wit h flexi b i l it y  of th i nking de fine d a s  

c a t egory c hanie and not wit h the number of 

+ 
categorie s !)er se . The vr oblem of what i s  a 

' c ategory ' sti l l  rema in s ,  ho\tever . The re are 

' categor ie s and categorie s ' , e . g .  ' c hemi cal 

apparatus' whic h could repre sent a sing le 

category under one set of de finit i on s  c ould be 

broken int o seve r a l  c ategor ie s under an other set 

of de finit ions , e . g .  apparatu s made of g la ss , 

apparatus used for me a suring , appar atus u sed for 

he at ing , etc . Thus ' te st tube , p ipette , and 

bun sen burner ' c ou l d  revre sent three categor ie s  

( A , / B , / C , / ) un der the l atter de fin i t ion , and 

one c ategory under the former . It a l l  depends on 

t he widt h  of categories . 

The pre sent v o l icy av oided a highly spec ific 
ba s i s  for categori��t ion ( e . g .  each chemic a l  

apparatu s determining it s own category ) i n  

pre ference for a n  int erme di ate one . Such an 

S2 

approach a l l owed t he  fl exib i lity sc ore t o  be someth ing 

different from the f luency score ( which would not 

occur if every re sponse , or near ly every respon se , 

wa s interpr eted a s  a c ha nge of c ategory ) .  The se 

+ 
Bot h  category change an d number of categorie s 
were aeasured in the inte r scorer reli ab ility 
stud ie s . More inte naive r e aearch with sma lle r  
number s cou l d  inve stiaate t he triple coaponent s 
ot fluency , c ateeory nuaber • and category change . 
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different a,llj->roac he s  t o  category �iuth UMJ.Y be 

reyre santed diagrammatically in Figure t .  

/__ ·· ---

FIG Ok E  1 

t = A few broad categor ie s .  
C arri�d t o  i t s  extreme 
on ly 9n2 category e .g .  
i n ·rest 1 ,  ,!1! resvon ae s  
could b e  cla ssi fied 
under the sing le cate­
gor y "words to do wi th 
science" . 

2 = Intermediate number of 
categ or ie s .  Thi s 
offers adequate r ange 
of score i> . 

-� -- - 3 • Hi ghly speci fic c ate­
gorizat i on . Every word 
a cate g ory i . e .  Fluency 
= Flexibi l ity . 

Whi le acme pupi l s  displayed contisuous re spon se s  

wit h  strikingly different cate1ory meabership ( sharp 

grad ient ) , others shaded one response int o the ne xt 
in a particu larly subtle way ( smooth aradie nt ) . 

Such a gradient p laced considerable stra in on t he 

scori ng taxonomy . It was with thi s latter type of 

responae-&eradient that aoat of the variabi l ity in 

flexib i lity score s occurred in the inter sc orer 

re liabil ity study . To some extent respon se s  



1 smoot h grad ient 2 sharv gradient 

Smooth anri Sharll _R��Q!!.iiL9F.��ep_!.s R.6er-��.eot.�ng 
�i f !�?.�.Y :J�_: '  <��1.g!".:'_ ,..c__o.: _ �·!' �-'-n!2 9 ':?. -_(: .� � _e_; _u.ry . �:.1.!.-?-n&� 
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Ir a·"l s lated i n t o  actua l re !:li)on se s t he above a-rad ient. s 

,\ ·\ B B C D D 
heat , l il; ht/ anergy , voweri .,leotricit.y/ •m.v , volt/ 

h E B F F G 
e l ��ctr •-''11 .� , <H�utt• on s ,  i orH·•/ >'ltolll , .aolocule/ water 

J\ A t\ 8 B 
Chemistry , r hytdc• , Biolog y/ photosynthesis, hydroli•is/ 

C � � C D 
P <l s t.e:u· ,  A .rc!dmed� B ,  l)a l t on ,  V 'l t ;!Jon/ experbtent/ 

r F F F G 
aicroscove/ $odiu• ,  sulphur , ammonia/ equivalent weicht . 
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The se two kinds o f  gradie nts have been re lated ,  in 

one study ( Vick and Jackson , 1 967 ) ,  to two types of 

cognitive style - ' levellers'  and ' sharpeners• . 

Leve l le r s  are described as bein� relative ly 

insensitive to di fference s  between simi l ar stimuli 

whi le sharpeners are predi sposed to emphasize them . 

The se two style s may be contributing to t he two 

kinds of gradient in t he pre sent inve atieation . 

( i i )  �&X!Wgj!ie s 

Re svon se s  for each teat stimulus were categorized 

into a taxonomy which acted as the scoring guide 

for that particular te st . 

Category member ship in t he fir st place was pr emi sed 

on common or shared character i st ics . It was rea l ized 

that many ba se s  exist for e stabli shiq the s and 

that category inclusion or exclu si on wa s a matter 

of degree . As a result , systems of sets and subse t s  

we r e  employed i n  t he e stab li shment of aoae 

categori e s  ( e . g .  J A ,  2 8 ,  2C ) .  Simi lar!� ' generic' 

and ' apecific-exa.p l ' categorie s were emp loyed in 

aoee case s  ( e · C .  "oheaioa l  reaction•" - eenerioJ 

"combustion " ,  "oxidation" - apeoific ) . 

Since no a priori view was taken ooncernina either 



te at . It wa s na ce .rt sary for �ae h  taxonomy , onc a 

formulated, t .• ) be reei st ent t. o  ll� tpe rticial aspects 
of respon se , ( fol' exau:tp le , fot•m.:\t , wr.i.ti ng style ) ,  

on iJ lw.mcy and f lex il>il it y of t:. hink ing . ExWl�p le s 

......,.__ ... __ _ __ ..... __ _______ _ _______________ _ 

... 
Thu� the res� vn "e 8  of' re l'T��;tr ch FlcJ ont ilrts might 
sugge st q u it e  difforcnt. c nterror i o B  frOill t:hor�fl 
of the pre�nt �a mp le . Yaroshevak ii ( 1 969 ) 
rotrnRso s t.h� need t o  look nt FV.ah oater,orif: a  J 
net s as r�preaentat ive of t he  l ccie a l  
devel opment of scbmeo i n  a par·ticuldr sample 
( g-roup or culture ) at a part i cular t ime in 
hi t;t ory , em&1h<i!.sizing that 8Uoh dimen sions of 
thinking can have f"O mean intr out elli de .mch a 
sva oi f ic conte xt . 



OXYGE!! 

f1' r: () :-1 I � �  :..; t ·� r: �.... G t ( 1 ·� � 
is a VllCUWil 
11 \S /! . .1C�C1.� S 
i s  be i ng expl ored 
no 1_ :i. f" a 3  far .1 .s ,�··.! kt� o·..�· 
g oe s  on and never end s  
t: r.-,:. t l n  · �  1 :::� 
no gravity 
i n f in :l t �� 
rocket s tra ve l  into space 
\� r i ca , .. � Rtt� s i  ·1 
l ack of space 
a n ou� " 

"You c an Pi l l  sp ace wit h :=:..:my d ifferent 
kind s of thinas . 
It ha s been used for st or i nr.; t hing s i n . 
Space on earth i s  becoming a litt le tuore 
scarce a s  the v opulat ion inore a .r:e s and 
lar&e citi e •  sprawl ov�r t he  landscape . "  

"uaed for oxy-acetalene welding 
r.a: 1:.:.- ing ehcm.ie a l e Xiler .f.ment � 
under water d iv ing 
IJi l -,�� :; , ,cc.:! o:xyf70:..> ma .;;k a  
for te stin� sulphur dioxide 
as a c lean sing ag:ent 
make s thing s burn hot ter" 

·· "' .) , 

OXYGEN "I would l ike to dev lop a sort of oxygen 
owe cnn breat.he ""' ic. doe� not support 
l arge f ire s  so that when a forest fire 
occur s ,  whe1 it rea cheR a certain 
temperature it �� 1 1  oxt iniUi sh it se lf . "  

It i �  not c laimr- d th at .my of the t axonomic s 

deve l ope d  lm ro  hold s a positi on of any special 

pr· i v i 1 ege . Dif ferent ta:conomie fl are 1 1se ful for 

diffe rent purp ose s . . 001:1pari son of seve r a l  

different taxonomie s  ut i. lizing a eca l!Ar samp le 

wou ld prove intere stinc .  1 fowev6r , the aim o f  v .� ,  

pre sent �tudy wa s t o  e st  bli sh one sc oring taxonoay 

premised on a re soned interpretat i on of categories 

that would stabliae the scoring procedure s and offer 



<t f!d.r iy hi ;_: h · • ,.:;: t·r:.!: 'Y!: cJ:t'. �d -::tf.H�LY �nd iutersc orer 

n; } iub .L!. i\.y . I:C t_:. ! . :i. ,.; ew 1 lu Ln ;;,cl>i �vo ti , di fferent 

:��: o:r ·t.�f · f; J;; h�Jl � l•.t ;. - l · o,:.t �r-;n 6:i. mi lar ntur:ber s of Ci.\tea;ory 

c L.<.lnt;u :.:, �w� ._. �:. s ,o  ap't;e \- :d :• 1y c ln:�n ly c onc er ning 

t he  actual ,ttositioq of the category change . Were 

Ht th� sarau numb�r of cat-t.cory ct . an{;'e $ 1  but ba sed 

on q1Jite differ·�nt taxmv.).mie to.;  e . g . 

:3core r 1 ( Ta�t onr;my 1 )  t-, ,\ \;'n/CC/D/EEB/ F ( Five category 
change�) . 
Sccrer· ! ur :! ( l'.;iXOIHJr�y 2 )  r .. :.../ hB/CJ .. :.C/ V/EE/ t" ( Five 
category <:hangeR ) . 
i> gr av hi c.:: �>..c<win;, rf!e<)rd of u.tt f: J[.or·y change was 

ma de f or 'l"e t:;t l. to ch�ck t hi 8  �hev. ome r. on .  The 

repre sen t a t i on of t h i s  �Jl'Ocedur·e t oget her wit h  

t-::cme e vid€·N. 't• o f  it s re .:U �h i �_i t�r a H  der ived ft�om 

a fr>c�mark ' m: a·rie� Gut c i�:l1t vmek� later c art be 

seen ff· tJGl Fi� t_,_r·� 3 .  
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graphic a cord. of Retu�n"-1- Ind.icatig P otitism of C te1orx 
f;hanu pC\ Nweber 2t Categori�s tor Oriatin!l and R.e-•. rk Scoring 



<)0 

l ov e l  of c�j dcti vity and intor scorer re liability . 

Taxouu;srie & fol' T0c:ot � ,  S c ieuce Vocabulary , .snd 

Te st 2 ,  Do finit.L.m of S�ientific C ance�ts , • sP .  CE ' ,  

Scjepce Vocabulary - Gqide Liqes 
for .Scoriy Resvonse§J to Sciep£!. 
!,Qcabular_x 

1 • � ub i oct �{amo !i 

3 .  �ame! of Scien tist s 

4 .  �pienoe Lab orator·x 
Eguipwcnt 

5 .  �rsonal v:rit ing .. aPi\ 
!.f.o ord�ruL�!.il!mn! 

6 .  S oe� ifica l�y N� 
!.tE!Dle,ruu._.� 
and Gase s 

......, ___ �.;;::..;;;,� 

&...!!9ifiLK�"OU.Qinj 

ch�istry , physic s ,  
bioloey , astrono.y , 
radio vhy si c s  

j.hot ') GJynt h\:: sl .o ,  el<.:»�trolysia,  
distillat ion ,  hydroly si s 

P a steur , Archimede a ,  
Ga lile o ,  Curie , Binstein , 
Wataon 

test tube , ret ort , tripod , 
bunsen burne r ,  spatula , 
be aker , f ilter 

&Qience book , lab . book , 
ruler 

�otassium , magne sium, 
su lphur , phosphorous , 
nicke l ,  c opper , n•rcury, 
oxyaen ,  nitrogen , Co2 , 
Xenon 

7 .  Observation , experiment , hypothe sis , re sult s ,  
di scovery , t he ory 

8 .  Valency , equ ivalent weicht , cheldoa l equivalence , 
at aaic nuaber 



1 1 . �ad. i o<l c t i  · i t y , m �c le ar re ac t or· , 1'adi-1t.ion , 
X-rays , �e ip,er c ounter 

1 2 . E le c t r i c i ty , magne t i sm 

1 3 .  Heat , l ig ht , sound , re fract ion , re flec t i on 

6 t  

1 4 .  iuu., , amperage , volt , v o lt age , voltamete r ,  ammeter 

1 5 .  Animal , � l ant , i n sect 

t b . Ai r ,  water 

1 7 . Sex , revr o<iuct i on 

t 8 . i1 owe r , en ergy , work 

1 9 .  A c i d ,  b <J se , a lka l i , l i qu i d s ,  soli d s , c ompounds , 
e l ct:1cnt s 

2 0 .  L lt" c t J  •)l i ::; ,  H(; Utr ol l .:.;; , i on li . i' r ut vu ::. ,  ;.,. t. om.t; ,  
mo l e cu le s ,  n u c le u s  

2 1 . Solids ,  liqui d s ,  g a se s  

2 2 . \•.'ire s ,  batteri f! s ,  c ontact s ,  cel l ,  re si stor , 
cap«ci t or . 
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.!�?SQ!!P!!Y_'!'�� �, De fin i t i on of Scientific C oncevt s -
Quide Lines fgr Scorins Reevons!s 
.t.9 ' SP A�  

t <\ �es J.!L.2llSEl£. . .§2<1Ce 
e . g .  p lanet s ( sing le words) 

stars 
Stt.."'l 
earth 
noon 
meteor i t e s  
n ova 
quasers 
solar system 
g a l a x ie s  
c on ste l lation s 
un iver 9e s 

t B _!le script :t�_<?f..l!!l! ve r se 
e . g .  surrounds heavenly bodi e s 

make s up part of the un iverse 
area in which e arth ie located 
posi ti.  oning in space 
everything in t he wor ld 
!l'.rter S!)-'l cet 

1 C g£.!!.£!..!3 .r� ,2 £ ompo s !ll.9!! 
e . g . c omposed of differe nt element s  

den se parts 
no we ight in it 
n o  gravity 
molecu le s and atoms 
ene rgy 
a l l  matt er occllpiee it 
c ontains modulating wave e 
light travels throueh it ( rate , speed )  
sound doe sn ' t trave l thr ough it 

! A  �udy of 2,.uter sp ce 

2B 

e . g .  studied by ma n  
re search i n  
scient i fic study 
a stronOIIly 

C onqueat of, 

radio te lescope 

exp�or.�ti!D of outer !R�Ce 
space trave l 
di.easter• :  accidents in outer space 
voyage a 
space ships 
a stronauts 

atel lites 
rockets 
U . F . O ' a 
flyinc aauoera 
i.-penetrable 
the last boundary 
orbit a 
coat of, expenditu re on apace explorat i on 



2C !!!thod§ !l,f 
e . g .  

proJtJylsion 
rocket lue la 
atomic energy 
use of gravity towards 

2 D  !!,.oliti£_!1 conqu,st__gL 
e . g .  Russia v s  U . S . A . 

Fran ce and Britain behind 
Space race 
C ape Kennedy 
NASA 

2 E  SP!si al ia ed commyni ca�ion eyetem 
e . g .  T . V .  Sate llit e s  

Te l •tar 
Ear lybird 
weathe r  stat ion s 

2 F  Life forms� in s�ace 
e . g . may hold ot he r  civilisations 

no good livin� conditi ons 
new worlds 
alie n  men 
Mars and vegetati on 

lA Eapty/full 
e . a . empt ine ss 

void 
n ot hingness 
nowhe re 
real ly invi sible 

4A S i &! and d!s�ance 
e . g .  illllllen se 

va t 
huce 
laree or saal l 
infinite 
end less 
ieolated 
diaenmon 
forever 
continuous 
univereal 
3 - c.ti .. neional 
4th di.aenaion 
Sth di n si on 
goe a in all directions 
distance 
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ae aured in hundreds of light years 



SA !:09 at ion 
e . e . space i s  location 

a location 
an infinite number of point s are 

conta ine d in space 
area 
no area 
p lane s 
volume 

SB .§pace .2!ltwcen two 1:b!.ne 
e . g .  a c le ar ing 

a gap 
a vacancy 
wide open apace 
a space in which one can aove 
a parking apace 
can turn around in thi s space 
something to fi l l in 
r oom 
oven ne ss 
b lank 

6A Spa ce needs on e arth 
e . g .  Indiarieeds more space 

7 r\ ;�ir • CO!JW<l,[JSOD wij;h _ _!tlllOWher.,! 
• ·& • lack of air 

litt le oxygen 
ga ses 
l itt le pre ssure 
vaouUIIl 
atmosphere 
c l ouds 
dust 
cosmic dust 
cosmic ray e 
c nnot breathe in it 

8 A  �atbf, valqts• beliefs 
e . g .  lone ly 

cold 
i s  pr cious 
disaal 
dao• roue 
d rk 
b le ak 
dreary 
qui t 



8 8  !_no�!lkn9� 
e . g .  unknown my steri es 

vuzz lement 
man dream s to possess it 
beyond c omprehe n si on 
c omp l ic ated 
c ontr over sia l 
untouchab le 
c an n ot imagine space 
it has fascinated people tor a 

long t iaae 
unimaginable 

9A Deri va:tion of_ ..1i2r�  
e . g .  a n oun 

it forms the adj ective spacious 
the aet of all point •  
from latin apatiu. 

l OA §nttrtainment 

1 1  A .fu!g 

e . g .  basis of T . V .  vrograms 
science ficti on 
Startrek 

e . g .  birth of Chri st 
a ssociated wi th some re li gi on s  

1 2 A Spa..Q!!_.2f ti � 
e . g .  a spa ce of time 

spacetim 

( i i i )  Interscorer ReliAbi lity Result s 

6 5  

Most of the pr inciple s and pr ob lems of acorine 

pre viously discu ssed grew dir ect ly out ot atteapts 

to e stablish sat isfactory interacorer reli ability . 

In the first place such re liability waa a way of 

te stina the sc oring taxono.y and the operational 

de finition of fluency and flexibi lity . Three 

scorers we re eaployed in order to cain areater in icht 



into the amount an d  dire ction of di screpancy , 

and to see if any trends between t hree set s  of 

scorer-cor re l at i on s  would occur , i . e .  between 

scorers 1 an d  2 ,  scorers 1 and 3 , and scorers 

2 an d J .  Thi s strategy a imed at yie lding 

more informat i on  on inter scorer re li abi lity 

than one emp l oying on ly two scorers . 

In t he second p lace it was crucial to e stab lish 

sat i sfactory int er scorer re liability at this 

staae othe rwise l itt le fa ith could be p laced 

in t he re su lts and conclu sion s  obt aine d from 

scorine the ma j or samp le . 

Three markers were chosen for the ir previ ous 

experien ce in content ana lysi s and in science . 

Three set s  of twenty scripts were t hen selected 

at random for the f irst three trial run a .  For 
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the fi na l study from which int raoorer re liabi lity 

figures were calcu late d ,  sixty scripts were 

chosen , representing approxtaately every fifteenth 

acript froa the maj or ••ple . 

The fol lowinc procedures cuided the deve lopaeot 

of inter scorer re l�abi lity a 



( 1 )  An initial meeting discussed oper ational 

definit i on s  of fluency and f le x ib i lit y and 

devised tentative taxonomie a for scoring 

sample re spon se s .  

( 2 )  A random selecti on of 2 0  script s wa s then 

marked by ea ch marker ; rec or d s  were kept 

of fluency and flexibi lity score s . 

6 7  

( J )  Di scuss ion s were he ld t o  consider discrepant 

case s ;  operational definitions and taxonomies 

with stricter guide line s for scoring were 

devisedJ  rec ords were kept of  t he  exact 

point s on a pupi l ' s script where a category 

change occurred , as wel l  a s  of the number 

of c ategor ie s ;  each te st was marked separate ly 

for fluency and t hen for flexibility , in order 

t o  reduce contamination of scores botween 

test s within e ach indiv idual ' s  response s ;  

result s  of each te st ( 1 , 2 , 3 )  were kept di screte 

for recording purpose s .  

( 4 )  Another ran dom sampl o f  2 0  script s was marke d ;  

taxonomy and guide line s were further r fined J 

remaining di screpant scores were diacuased . 

The fina l random saap le of 20 script s wa s the n 

marke d be fore the interscorer reliability 

aarkina was untertaken . 

( S )  A selection of 60 script s repre eenting 



alJJ;Jt'OJdumt.e ly every fifteent-h scri,Jt from 

t he lllt'lj or sam..,le '"a s the n  made !'or the 

intor suo.rer re li.'\b ility stud y ;  each te st 

was marked and rec ordec.l Se!) arate ly , and 

raw score s .tJOOl<3J for t he t.hre.., teats f<>r 
the three markers as follow s a  
Tost 1 • 360 scores , 'te st 2 = 1 080 score s ,  

6 8  

Test 3 • 720 sc ore s .  Total te st sco re s  • 2 1 60 .  
Ana lysi s of fi na l score s  showed some pocke t s  

of discrepancy still remaining , a lthough the 

overall picture looke d pr omi s ing . Reasons 

for continuing var iab i l ity in inter scorer 

r e l iability were d i scu ssed; some sugge sted 

rea s ons appe ar be l ow :  

( a )  smooth flexib i l i ty gradients i n  re sponse s  

o f  some pup i l s .  

( b )  different width o f  c ategorizing tendencie s 

between scorers . 

( c )  different degrees of acient ific literacy 

of scorers . 

A saaple of result s  fro. the interscoror re liabi lity 

study appear s  in Table 3 .  The remaining results 

appear in Appendix B .  



Col- t • Scorer 1 
CoW.O 2 

• Scorer 2 
Colu.n l 

• Scorer J .  

TABLE J .  

Intertcorer Reliability Data : Raw Scores f or Three Test s by Three Scorer• 
Sixty Scri2t:t .. Tept 1 Test 2 Tea� 3 
Script Fluency Flex.ibi- Fluency Flexibi- Fluency Flexibi -

• Ho.. litr -� litr lit.L_ 

1 5  1 3 1 3  1 3  6 4 4 S t t  t O  4 4 4 7 6 7 6 4 6 
3 7 7 2 3 3 

--- J j  4 � 2 2 7 1 7 i 6 6 
30 20-20 20 1 0  1 5  10 1 1 9 9 7 6 7 9 9 9 6 8 

4 5  

7 7 6 3 4 4 
- .  7 8 1  6 7 6 7 z z 5 6 6 

39 3 8  3 9  2 1  2 1 20 1 9 8 4 s 4 s 6 6 3 3 3 
6 8 7 s 4 6 

-------------�---�-_l_lj}� ___ _ _S _ ______S __ _5 �-- _ _  6 _ _6_�6 __ _ _  A _ ____S ___ S 60 1919 19-�- 1 3  1 3  t O  7 -g-· 8 ·---o----4 6 S o S 4 3 4 
6 7 6 s 4 s 

-7s--- ·-.9 19.19--�· s 6 s · � !� !� 1 t � i � � � H 

--

7 1 8 6 6 7 
_'] _ _  8_ _7 - _4 _ __ 4 _6 ___ __ 1 0 jQ lit _ _ __ ___S_ _ __L___S 

9o 38 37� ----12-- t?--u---7 �-9---- 6 6 6 4 4 s 3 s 4 

1 05 2 9  29 29 

120 30 3 1  3 1  

4 8 6 3 s l 
.( ___ l_l ___ t_Q - - J ' 3 -3 s - 3 

17 20 t-o---10--10-10 ___ --8 8 8 3 4 4 6 9 9 s s 5 i tO 1 0  � 6 _L_ 4 4 { 
- - - - • 1 s 1 4  8 o-· 

7 1 1 1 1 s 4 4 

2 l _ 3 
2 3 3 

J J..._J 
3 s 4 

"- 7 -- 7 3 _4 l 6_ 8 7- 4_ _j - " t ls 21 2020 1 3  1 4  • •  s s-- s--- -.- -2------. ---- o --o-- a--� s 5 5 
s 6 7 4 4 4 
S _6 __ 8 ___ 4 ___ 5 '- � 1 '1 _ 7_ _ _ 3 _ __6__ __ A 

1 4 5  33 33 33 1 7  t6 1 5  1 1 1 1 1 1  9 8 7 8 7 8 -,-----o --6 
6 1 0  t O  4 4 4 
6. 11 ___ , ---- L_5 .. __ ll l l  13 - - l� __ _S__tl 

t SO 17 %7 27 23 -2T--.--s--- --7-- 9- lt --�-S-o 6 s·-- _s- S 4 4 4 
4 4 4 J 3 3 
s n 6 5 n - nu .. __ 4_ l 12 l_% 1.2_ __l_O�JO tO 

()\ 
� 
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i•ban s ,  sign i ficance of di fference between means,  
stan dard deviat ion s ,  and interaoorer reliabi lity 

c oe fficient ( f' uar son t s  product-mOtaent ) for test s  
separate ly , and for t.Et � e  combined , were computed 

for the above data an d  appear in Table s � and s .  

1 
FLUENCY 2 

TABLB • 

t 1 5 .41 
FLBXIBILI'l'f 2 1 6 . 26 

FlUENCY 

- 3 14.76 

1 s. s� z 8 . 0  
l 8 '41 1 j.  

FLEXIBILITY 2 s . ss 
5.88 

§.J!. 

. �20 s . 78 t 7 
S.3020 

3 . 2 • 
2 . 7 1 4 5  
3·141& 

t-te st s  yielded no sigui tlcant difterenoee between 
ta ot aeorer •ana . 

.. 



7 1  
TABLE 5 

Intor ac oar ge liab i l it:r: Data! C orulatitn 
'£oe'f"li.clent s fqr Three Scorers 99 Thfee Test.t 
TEST t_{�luencx)• 

Sc cr er 1 
Scorer 2 
S c ore r .3 

A�sr:i lFl�xi�iit�iJ Scorer 1 
Sc ar er 2 
f3e orer J 

�EST 2 {Fluenc;y:) 
Sc orer 1 
Sc or$r 2 
Scorer � 

,!EST:(] F le:!i�i l itz} 
Scorer l 
Scorer 2 
.§_corer 3 

!f,)ST J {PluenQt) 
Sc orer 1 
Scorer 2 
Scorer 3 

!§§..'LJ_ { Flexibi li ti J 
Scorer 1 
Scorer 2 
Scorer 3 

Scorer 1 

---.-.-

. 998 9 

. 9928 
'-'----
. 8987 
· 2312 

.. - - -.... 
. 8 S t 8 
· 2283 
... - - --
. 8 488 
.94.37 

... - � --

. 94 1 1  
·2667 

� - - --

. 907 1 
·2SjZ 

CORRE LATION MATRIX for .J §22£er§! 
Scorer 1 -----

S c orer 2 . 9645 
.§9��!t_r_.l ___ - - ,.28 2_j 

+ woru count 

Scorer ! .§s::or�r J 
. 998 9 - 9998 

----- . 999 1 
. 9991 � - --...... 

. 8987 . 93 1 9  
--- --- . 8 97 1  
. 82Zt --....-.-

. 8 S t 8  . 9283  
------- . 9248 
· 22�8 -- - ---

. 8488 . 9427 
- ---- . 8 534 
,8534 -- - --

• 94 1 1  . 9667 
-- --- • 9 58 3 
· 2583 ------... 

. 901 1 . 9S47 
-- ---- . 9308 
· 2208 ---

on T�al Tee Data 
. 9  4S . 9824 
- ---- · 9744 
· 2744 -- ------

No significant differenoe between scorer ca.binatione 

occurred a lt hough there waa a tend noy for aoorera 

t and 3 to agree most , and l and 2 least . 

There was lit t le ditferenoe between the fiaurea for 

fluency and flexibility , althouch coefficient• for 

fluency were on the whole alichtly hiaher . 
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Final ly , there was little difference between the 

te st s ,  a lthough Test 1 held a slight superiority 

over Tos:t 3 whi ch in turn he ld a f.ll ight supe ri or ity 

over Teat 2 ,  The lowe &t c�fficient ( . 848 8 ) wa& 
for Te st  2 on f lexibility , between scorer 1 and 2 .  
C orre lation coe fficients f r om  both t otal test data 

and the more 1\ltringent individual test data auggest 

tt�t sat i s¥act ory interscorer reliabi lity has been 

achieved . 

Sco rers 1 and 3 thereafter scared the re sp on se s  

( 64 , 1 2 8 ) for the t otal sample of 506 scripts , 
The re su lt s  car� be seen in '!'able 6 "Basic Stati stic s 

f or S.-lmp le s by C ountry' , 4.>age 7 9 , 
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------- - ·--- --- --·---

CH . ilTER FO HK 

-------------------

§!�j'lSTlC��M.&.THOp9LQgY AND RESUL.!§ 
�tistical Meth��J� in the pre ent investigat i on  

i s  re lated to t he a ims and pur�ose a o f  the study , 

viz , t o  exam� n e : 

( i ) the nature of ac or� s iu fluency and 
f1 md b i  1 i t.v of t.J-tf nk i ng - t he i r  

d i. nt ri but i on ,  me an , and r ange w it hin 

a samp l  ... of pup i l �  of h i gh abi lity 

i>l sc ience ; 

( i i )  t he ro l :lt i on a h i p  bet we�n f luency and 

f l c� x ib i l it y  of t hink ing an d mea sured 

.inttl l l i.gence ( t ot a l  culture samples ) ; 
( i i i )  th� re l&.t ion shil-) b3twee n  hieh �nd low 

scorers on spe c i f i o  c ogn itive and person a l ity 

var i ab le s ( !t SD snmp la s by c ountry ) ; and 

( i v )  th� ra lat ion :�h ip between high .'And low 

scorers for ob served anrl expected 

t"requoncies accord ing t o  sex , c l asaroora, 

teache r  and peer v ari abl e � . 
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\ihi le a genera l met hodologic a l  p l an wa !l t!etermined 

before stat i st ical an a lysis wa s commen ced , there 

wa s progre ssive opportun ity to eva luate re su lt s ,  

and t o  con r.;i der t he a.ppro:vriatene s a  of e a ch ste�1 . 

All computations were carried out on the Massey 

+ Un i ver sity IBM 1 6/20  "f it h  st and e\rd prowamme s .  

Stati st ical methodology inc orporated t he fol lowi nc 

sequent ial pr ocedure 8 t -

t .  Det0rmin At ion of mean� , stRn dard devi ati ons 
aT� d rar. t:-e of s<�ore s for a l l c: ovnit ive variable s .  

2 .  P latting o f  frequency distribut i on  curve s for 
th<" examinat ion of normality of di stribution . 

3 .  Tran s l at i on of a l l  c ogn itive score s t o  

n orma lizf:'ld st.andard scores ( T-score s ) . 

4 .  Examination of the h1fJ �en cc ot age 8 8  a 

s�1i ficant vari ab l e  w ithin a c ountry eam� le 

by use of te st s of 8i.gnifioanoe of d i fference 
hetwenn mean s ( t-te sts ) . 

5 .  C orve lat iona l  studie s bet.ween a l l  nlf:: a sur e s  of 

+ 

fluency and flexibi lity an d me a sured intelligence . 

C ompt.rt.er pri nt-outs and proe;ramme s ll'lAY be obt ained on 
request. . General formulae employed in the study appear 
in . ppendix C • .\ppreoiation fo1� advice OGJ'lcerning 
st at i stical pr ocedure s is ackn o'h"le dged to 
N ola Cordon , Computer Dept . ,  Massoy Unive rsity ; 
Dr G .  Arvideon , Educ a t i on Dept ., Auckland Univeraity ; 
P rofe JS:;or Adc ock , � sychology Dei>t . , Victor ia Univor aity J 
Dr If . Beree.ford,  Education De�t . Y.asaey Univeraity J 
P rofessor B .  Hayman , Mathematics Dept . , Maaaey Univeraity . 



6 .  Centroid fact or an alysi s ,  w i t h  ort hogona l  

rotation s ,  o f  ( a) cognit ive variables and 

( b )  personality Vc<lriable s  involved in t he 

att itude sca l e , Te at. 4 Part t . 
7 .  A�a J y �i s of hi gh and l ow sc or e r s  ( � l SD )  on 

specific cogn itive and 1Jersonal ity var i ab le s  

( t-tests) . 
8 .  Use of eh i - sq uare and Fi sher ' s  ex act 

probabi l ity test s in the ex amination of 

ob e;;crved an d expected frequf'ncie s for h ig h  
awl l o"' E1Core r s  ( cogn itive ) acc ordi!'lg t o  nex , 

cla ssroom contribut i on s .� teac her and peer 

9 .  Te ::rt-I•et(:� At r� l i abi l i ty tor,.ct he r wi th e arlier 
intersoorer re l iabi lity studio s .  

Raw SC Ol'� S WO r� (".:oded Aeparat.e ly by : 

( a )  Count ry : Englan d ,  u .  s . .  \ .  and Ne\!: Zealand , and 
( b )  Age : GroU�.l I = 1 3 . 4  - 1 3 .  u years , 

Grm\p TI = ! 4 . 0 - 1 4 . 7 year s , 

0r ol \.t' III = 1 4 . 8 - 1 5 . 3 years , and 
( c) Test var iabl e s  ( cof!Ditive ) 

t • Inte l l i gence = AH 5 
2 .  F luen cy 'fe �;t 1 = Fl 1 

J .  Flexibi. lity Te st 1 Ill Fx 1 
4 .  F luen cy Test ., \ ... ' . = Fl 2 A  

5 .  Flexib ility Te st 2A = Px 2 A  

7 S  



6 .  Fluency Te st 2 B  = F l  2 B  

1 .  Flexibi l ity Test 2 B  = Fx 2 B  

8 .  Fluen cy Te st 3.\ = Fl 3 A  

9 .  F lexibi lity Te st J A  = Fx JA 

1 0 .  F luency Te st J B  = F l  3 B  

1 1 .  Flexibi lity Te st JB = Fx JB 

1 2 . Fluen cy Te st 3 C  = F l  3C 

1 3 . Flex ibi lity Te st JC = Fx J C  

1 4 .  Flue n cy Te st 3D  = Fl 3D 

1 5 .  Flexibi l ity Te st J D  = Fx 3D 

( d )  Te st var i ab le s  ( pe r son al ity ) 

7 6  

Te st 4 ,  r' art 1 - Attitude sca le - 3 6  item 

corre l ati on matrix for factor 

anal ysi s 

P art 2 - r ersonal pre ference que st ionnair e  -
5 4  seta of probabilities 

( chi-square ) • 

Stat istical analyse s at t he commen cement of the study 

emp loyed a 3-ages x 3-countries approach with all 

dat a ,  which thereafter became a 3-country approach 

when it was found that age wa s n ot a significant 

variab le within the framework of the pre sent study . 

The 3-country appr oa ch nece s sitated three separate 

computations for statistical analy se s , e . g .  three 

fac t or solut ions were required for each factor an alysis 

study . The se statistical procedures pr ov i ded t he basis 

for interpret inc the re sults which wi ll now be exaained . 
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RESULTS 

Results are organ ized under the fol l owing headings a ­
lh. pOGNlTIVE 
( i )  De script i on  of t e st variable , sample size , 

number of re spon se s ,  mea sur e s  of central 

tendency and d i spersion , an d d i atribution 

curve s . 

( ii )  ( a )  Within-c ountry difference s ( t-te st s ) , 

( ii i ) 

in fluen ce of age on score s from 

c ogn it ive variable s ;  

( b )  Between-c ountry difference s ( t-te st s ) , 

sign i ficance of dif ferences between 

mean s on c ognit i ve variable s .  

C orre lation a l  studie s emp l oying c ogn itive 

variable s .  

{ iv )  High and l ow sc ore r co.varison s . 

( v ) Factor an alysis - c ogn it i ve var iable s .  

B .  P ERSONALITY 

( i )  Fact or analysis of Att itude Sca le , Test 4 ,  

P art t .  

( i i )  High and l ow scorer ooaparisons ( flue ncy , 

f lexib i lity ) on attitude factor scales . 

( i i i ) Chi - square an alysia of hiah and low scorers 

( fluency , flexibility) on P ersonal Preference 

que st ion na ir e ,  Test • •  P art 2 .  
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C .  S�CLA?SROOM, TEACH�R ANp_fEER RATING DIFFEP. �NCES 

Further ch i - squ are an alyse s  of high and l ow scorer 

c ompa r i son s ( fluen cy, flexibi l ity) with the above 

var iable s .  

The c oncept �  of re liabi lity and va lidity wi l l  be 

di sc ussed in t he f o l l owing chapt er . 

A .  COQ!.D'IVE 

( i )  ru£.f-!.2.�ion of te st �ri ab�.!!,� aaaple sm , 

numbe r of re svon s�s. __ me�eures of cent ra l tenden•jX 

!!!l!L<lJ�P.�r siqpi-j!nd gi!=J!r.ib!lti.2!:L2Urvea 
Since ag.e was n ot found t o  be a signi f ic ant var iab le 

wit hin t he three age groupings of each samp le ( see 

p .  � 7  for t -te st s  on a�e d iffe rence s ) , data 

C Ot" f".P Ml !ng te st var i abl � l! ,  sam p l e  s i ze , number of 

re spon se s  �tc .  are pre sente d for each count ry aa a 

whol e  i n  Tab le 6 ,  ' Ba s i c  St at ist ics for Samples by 

C ou ntrv' t p . 79 . 

It wi l l  be noted froa the se re su lt s  that , with a 

few except i on s ,  me a sures of central tendency and 

d i eper aion are s im i l ar f or each sample . F-teata 
for homogene ity of varian ce yie lded no signi ficant 

d i fferen ce s in 30 out of the 4S set • of var iance s 

( s�e Append i x  D for F-test results) . 



Test VanJblo> Country 

A H 5  

F l  1 

Fx 1 

F l  2A 

Fx 2A 

F l  28 

Fx 28 

F l  3 A  

F x  3A 

Fl  38 

F x  38 

F l  3C 

F x  3C 

F l  3D 

F x  3D 

E N G  

U SA 
N Z  

E N G  

U SA 
N Z  

E NG 

U SA 
N Z  

E N G  

U SA 
N Z  

E N G  

USA 
N Z  

E N G  

USA 
NZ 

E N G  

USA 
N Z  

E N G  

USA 
N Z  

E N G  

USA 
NZ 

E N G  

USA 
N Z  

E N G  

USA 
NZ 

E N G  

USA 
N Z  

E N G  

USA 
N Z  

E N G  

USA 
N Z  

E N G  

USA 
N Z  

TAB l E  6 

BAS I C  STATIST I CS FOR SAMP lES B Y  COUNT R Y  

N 

1 80 
1 39 
1 84 

1 82 
1 40 
1 84 

1 82 
1 40 
1 84 

1 8 1  
1 40 
1 84 

1 8 1 
1 40 
1 84 

1 82 
1 40 
1 84 

1 82 
1 40 
1 84 

1 38 
96 

1 45 

1 38 
96 

1 45 

44 
42 
38 

44 
42 
38 

1 38 
1 1 6 
1 5 1  

1 38 
1 1 6 
1 5 1  

44 
22 
33 

44 
22 
33 

No. of Responses Mean 

3008 
1 864 
266 1 

5075 
40 1 5  
6636 

2450 
1 923 
2864 

2 1 09 
1 643 
2736 

1 278 
967 

1 5 1 3  

2 1 9 1  
1 52 1  
2762 

858 
6 1 6  

1 1 1 2 

1 1 56 
720 

1 252 

695 
464 
695 

394 
274 
328 

259 
1 77 
200 

1 453 
980 

1 70 1  

832 
540 
886 

382 
1 63 
254 

245 
1 20 
1 56 

1 6 .7  
1 3 .4 
1 4 .4 

27.8 
28.6 
36.0 

1 3.4 
1 3.7  
1 5. 5  

1 1 .6 
1 1 . 7 
1 4 .8 

7 . 0  
6 . 9  
8 . 2  

1 2 .0 
1 0.8 
1 5 .0  

4 .7  
4 .4  
6 . 0  

8 .3  
7 .5  
8 .6 

5 .0 
4 .8 
4 .7  

8 .9 
6 .5  
8 .6  

5 .8  
4 .2  
5 . 2  

1 0. 5  
8.4 

1 1 . 2 

6 .0 
4.6 
5 .8  

8 .6  
7 .4  
7 .6  

5 .5  
5 .4  
4 .7  

Range 

4-25 
3-25 
6-25 

1 1 -50 
9 -58 

1 9-62 

1 -28 
2-28 
1 -3 1  

4-26 
5-29 
2-33 

0-23 
2- 1 9  
0- 1 8  

2-23 
1 -29 
2-39 

0- 1 2  
0- 1 5  
1 - 1 8  

3- 1 7  
2 - 1 9  
2-27 

0- 1 4  
1 - 1 3  
0- 1 3  

2-20 
2- 1 5  
4- 1 7  

1 - 1 2  
0- 1 0  
1 - 1 1 

2-23 
3-21 
2-35 

0- 1 4  
0- 1 2  
0- 1 6  

2 - 1 9  
4- 1 1  
3-27 

1 - 1 3  
3- 1 9  
1 - 1 9  

S.D.  

3 .9 1 88 
3.94 1 2  
3 .6899 

8. 0 1 8 1  
8 .7649 
7 .536 1 

4.8028 
4.8 1 39 
5.3342 

4.30 1 8 
5. 1 963 
5.5381 

3. 1 1 1 2 
2.9792 
3 . 1 638 

4. 5266 
4.9533 
6.4798 

2.0 1 80 
2. 2847 
2. 7 695 

2.82 1 1 
2.9379 
3 .4637 

2.4920 
2 .2741  
2.4 1 78 

4.05 1 7  
3 . 2999 
3 .6791  

2 .5988 
2. 5040 
2.4349 

4. 2686 
3.8069 
4.6053 

3. 1 759 
2 .292 1 
3 .0346 

4 . 1 862 
1 .99 1 8  
5.457 1 

2 .9046 
2 .0 1 72 
3 . 5643 

7 9 

1 5.3570 
1 5. 5331 
1 3. 6 1 54 

64. 2899 
76 .8235 
56.7928 

23.0669 
23. 1 736 
28. 4537 

1 8 . 5055 
2 7 . 00 1 5  
30. 6706 

9 . 6796 
8 .87 56 

1 0.0096 

20.490 1 
24 .5352 
4 1 . 9878 

4 .0723 
5 . 2 1 99 
7 . 6701  

7 . 9586 
8 .63 1 3 

1 1 .9972 

6 . 2 1 0 1  
5 . 1 7 1 5  
5 . 8458 

1 6. 4 1 63 
1 0. 8893 
1 3. 5358 

6 . 7 538 
6 . 2700 
5 . 9287 

1 8. 2209 
1 4. 4925 
2 1 . 2088 

1 0. 0863 
5 . 2537 
9 . 2088 

1 7 . 5243 
3 . 9673 

29.7799 

8 . 4379 
4 . 0691  

1 2 . 7042 
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C onsequent ly , therf!' ar .. 1-1e ars t. o  bt'l a me a sure of 

comparabil:i.ty in t he  s�m,p J inr: &Fr, seen t hr ough t l--.e se 
re sult s .  ��re sen s i t ive te st s  of significance of 

d i fferen cetr; het;wean 1nean s arP- ne verthe lese l ike ly 

to in dicate man y d i fferences on specific te st 

var iab l"' B ·  Th i s ,  t�owe vf�r , d oe s  n ot. de stroy t he 

genera l overal l p i cture of h.omor: ene ity of var iance 

within the re sp onse s of the three samples by country . 

D i st r i bution cUl'Ve s ( frequency p olyeon a )  were 

plotted for each tet;t varinbla for e ach country .  

D i st r ibution curve R for t\ U S  and Fluency 1 and 

Flexibi l ity 1 <:an be seen in Figure ,; 4 !  S and 6 .  
( The rP- main ing d i str ibut i on  curve s can be seen in 

�ppendix E ,  Figur e s  1 - 1 2  • ) 

It can he st.�cm that O itch dietribut i on  curve for 

ttae se t s  of t\HS scoa·e s avproxiaate s a n oraal 

di stribution , a lthough there is a tendency for the 

English sample to be alieht ly negatively ekewed and 

f or the New Zea l and s;ample to be sl�ht ly bimodal .  
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In the l ight of samp le s ize , smoothing the curve s 

yie lds a ne ar normal di st r ibution . It i a  intere stin� 

t o  n ote that the frequency polygons show graphical 

d i fferences in character i st ics between t he samp le s . 

Although t he Engl i sh samp le i s  genera l ly superi or 

on me a sured intel ligence it should not be thought 

that t he  New Zea land or U . S . A .  sample s are ' on ly 

average ' .  In fact the mean s of bot h  t he ae  countrie s 

are very high ,  matching t he At-IS leve l equiv a l ent t o 

the top 2 S% of a p opu l at ion sample a lready se lected 

in terms of superi or intelligence . 

The frequency �olygon for Fluen cy Test 1 ( Figure S )  

shows d if fer ence s  i n  me an sc ore s  between count rie s ,  

but a gen era l tendency toward norma l di stribut i on 

can be seen in e ach case . Simi lar ly for Flexib i lity 

Te st l ( Figure 6 )  approximati on toward norma l 

d i stribut i.on is apparent , a lt hough the shape s of t he 

c ur ve s  for Flexibility Test l are different fro. 

t h ose obtained for Fluency Teat 1 and reflect different 

stan dard d eviatio n s . The curves of di .tribut ions for 

Te st 2 A ,  and 2 8 ,  on flue n cy and f lexibi lity show 

slight tendencie t oward beina positive ly akewed 

( Append ix B ,  Fiprea l -4 ) . 

Since di fferenee s in t he nature of distributions occur 

both from teat to teat and country to country, al l 



a s  

sc ot'e 5 we n.� (.� onvm·t�U. to ·r-scores . In tran slating 

t. o  T-scoro s n ot OH 1y a r e  stan d:u- tlized se ore s 

emp l o·rt!' d ,  bu , tli&t.ribut.i on &  are normalized . Thi s 

a;r oce Juro i s  of fun dautent a l  importance for subsequent 

stat int ica l aua lyve 8 .  

i:·'r O!!l t he � .C: .S(.•t s. of c o�!:r. i t ivc vm·i.uh le s  recorded as 

raw score s in Tablo 6 ( Basic Stat i st ic s  for Samples 

by C ount ry ) six furtl•r calcu lat i on s  determined a  

( i )  t hf� m., atH .; of l't! st s 1 :\ and 2 B  ( Fl 2M, f'x ZM) 
( ii )  t h� mea n s ol Te st s J .. \/ �m,  3C/JD ( Fl 31<1, Px JM) 

( lii ) t.hs mean s of � 1 1  to art f luen c io .:.. ( Fl �·i) and -
te at flex ib i l iti e s  (.E!.J!O . 

ThiiJ r e su lte•J in 2 1  6\J"C s o f  sc or e s  for cogn iti�tc 
+ test var i a bl � s  which \'le re c onverted t o  T- sc or s . 

Of th., stJ 2 1  ��.aet s of score s  2 0  were 'for open-ended 

tost V.lri ah lo s  cl.n d on e for t he Mi5 . And of the 2 0  

ope-n -ended 1 8  �fe re re c orde d  for each intti vidua l ,  

t he ot he r  tw� be ing a lt e rnati ve a far Test 3 .  

Fin a l ly ,  •ll l  �c o� ii wer e  re c orded in t hree 86p&rate 

age g r oup P! for each c ount ry lieparate ly . 

---------------------------
•un le tJ.'i atatad o·the r w i se ' score s '  in aubsequent 

data presentations re f r to T-ecore s .  
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( i i ) ( a) \d thin-coY!! try di{feren2_!s ( t-tegt s) -

�nfluen2e of ase on sc ar e s frqm cognit iv! vari�ble s  
The influence of age on score s from c ognit ive 

variables was sought at an early stage of ana lys i s . 

If re sult s from cognitive te st variab le s  cla ssified 

by the three age groupings within c ountrie s showed 

few sien ificant dif ference , the con.equent dearee 

of homogeneity on the basi s of age wou ld suggest 

t hat the groups could be comb ine d to form a t ot a l  

samp le for e ach country . On the other hand if a 

fairly h igh inciden ce of signi fi cant difference • 

occurred n o  suc h procedur e  c ou ld be adopted .  

Moreover ,  it wmt ld be nece ssary for tendenc ie s of 

n on-significance to be apparent in all of the three 

count r ie s  be fore such a step could be taken . 

An ana lysi s of the significance of diffe ren ces 

between t he means ( t-te at s )  on 1 53 aets of score s 

( 1 7 te st variable s  by three age groups by three 

c ountries )  wa s undertaken on a with!p-country 

ba sis . A conden sed report usinc 8 1  aet a of sc ore s  

( nine te st vari ables by three age groups by three 

countries )  derived froa the nine aaj or  te at 

variab le s  i s  reported in Table 7 ,  page 87 . 
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TABLE 7 
THE E F F E CT OF AGE ON SCORES FROM COGNITIVE VAR I A B LES : WITH I N-COUNTR Y  DI F F E R E NCES 

An analysis  of the s igni ficance of d i fference between means ( t-tests) on 8 1  sets of scores for 
test var iables 
( I ntel l igence -:. 1 t F l uency ; 4 ;  F l ex i b i l i ty ; 4) for th ree age grou ps and th ree cou ntr ies · 

( E ngland,  U .S.A . ,  N ew Zea land)  

Age G roups within 
Countries 

E N G  I - E N G  1 1  
E N G  I - E N G  I l l  
E N G  1 1  - E N G  I l l  

USA USA 1 1  

USA USA I l l  

USA 1 1  - USA I l l  

N Z  I - N Z  1 1  
N Z  I - N Z  I l l  
N Z  1 1  - N Z  I l l  

Total 

KEY 

Cognitive Variables 
Showing Sign ificance 

N one 
N o n e  
None 

I=O ( o u t  of 27 sets 
of sign if icance) 

F l  1 
F x  2M 
F l  2 M  
F x  2 M  

E.L..M. 
N one 

I = 5  ( out of 2 7 )  

A H 5  
A H 5  
N o ne 

� = 2  ( o u t  of 2 7 )  

'I = 7  (out of  8 1 )  

Level of Group with 
Sign�f�ance Higher Mean 

.05 USA 

.05 USA 

.05 USA 

. 0 1  USA 

. 05 USA 

. 05 N Z  1 1  

.05 N Z  I l l  

Ages I = 1 3.4 - 1 3 . 1 1 yrs; 1 1  = 1 4 . 0 - 1 4. 7  yrs; I l l  1 4 . 8  - 1 5. 3  y rs 

Sets of Scores for Cognitive Variables 

A H 5  
F l  1 ,  F l  2 M ,  F l  3M , .ELM... 

F x  1 ,  F x  2 M ,  F x  3M , F x  M 

Significance of Difference 

I ntel l igence 
F l u ency Test 1 ,  F l uency Test 2 ( M eans),  
F l uency Test 3,  ( M eans) , M ean of al l  F l uencies 
F l ex i b i l ity Test 1 ,  F le x i b i l i ty Test 2 ( M ean s) , 
F l ex i b i l ity Test 3 ( Means) , Mean of a l l  F l e x i b i l i t ies.  

p (.. .05 represents .02 to .05 ; p 4 .01 represents .01 and beyond ; - represents p )  .05. T h i s  
i nterpretation w i l l  b e  u sed t h roughout t h e  treatment of resu l ts. 

Example of I nterpretation : 

Age G roups within 
Countries 

NZ I - N Z  1 1  

Cognitive Variables 
Showing Significance 

A H 5  

Level of 
Significance 

.05 

Group with 
Higher Mean 

N Z  1 1  

I nterpretation :  W i th sa mple N Z  I age 1 3 .4 - 1 3 . 1 1 y rs, aga i nst N Z  1 1  age 1 4. 0  - 1 4 . 7  yrs, 
on A H 5  ( I ntel l igence) the n u l l  hypothesis can be rejected at the .05 l evel of 
confidence. F rom the sign i f ica nce of the d ifference of two means ( N Z  I agai nst 
NZ 1 1  on A H 5 )  the group with the h i gher mean is NZ 1 1 .  
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wit hin set� s  -., f  �•c or e s  on c og n it. i  v e  t·� st v ar iables 

in re l at i on t �> .<lge . 7 4  ou t of 8 t  set s of 

diffei"P.nc�·:- s <.?. r e  n ot :.:; i r.;P i.f i.c.ant when nine se t s  
+ of tfl :3t vnr i ah l e s  are em.:. ) l oyed . 1 4 0 out of '. 53 

set s of d 'i. f foren cn .:-t are n ot s i *!n i ficant whe n 1 7 -- .. 

+ +  set s  o f  te st v�r i ab l o s  are emp l oy�d . 

O f  t hf'!  7 2  set r;  of di fferences f or the f lu �nc :l e R 

and f lex ibi l .i t i e s  6 7  .\re not Rip.nificant . The 

f ive t hat arf't sign i fi c ,ln t occur i n  t.he U . S . A . 

aamp lP. , t hP. b i.c: hor mA an favonr i n,;: t.he you ntror 

Of t.'-\ �  n l n� �t. �  of c H. ffarence f'i for the At-1 5 ,  

signific ant o-c cur i f)  t- he N�w Zea l and �amp l e ,  

the h igher mean favour inr.: t he older age group 

in each ca Re • 

JU..ff.!r��A_.!'!_i thin .s_:o�_!1�!?.! 
Of t he  2 7  sets of d i fference s for each c ou nt ry ,  

2 7  are n ot si�i f i cant for England ( 49 are not 

----- --- ----

+ 8 1  • 9 te st s x 3 countr ies x 3 ages . For e ach 
c ountry this aeans 2 7  te st re sul t s  ( 3  AHS score s ,  
1 2  fluenc ies , 1 2  f lexibi litie a ) . 

+ + 1 53 1 7  3 i 3 • teat s x · countr e a  x age s . For each 
country t hi s  means S l  te at result s  
2 4 fluenc iea ,  2 4  flex ibi li t ie a ) . 

( 3 AHS •core s ,  
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significant on the S l set s  o f  score s ) . Por New Zeal and , 

of the 2 7  set s o� diffe rence s 2 5  are n ot signifi c ant 

( 49 are n ot sign i fi cant on the S t  sets of score s ) . 

For U . S . A . , of the 2 7  set s of diffe rence s 22 are not 

sign i fi c ant ( 42 are n ot  sign i f i cant on the S l set s 

of scores ) . O f  t he total 1 53 set s of di f fe rence s 

between the means for all  countr ie s  on a l l  variable s 

1 4 0 are n ot significant . Thus age doe s n ot appear 

to be operat ing a s  a sign i fi cant variable on the 

te st score s wit hin c ountrie s in the three nine-

month age groupings . I f  it i s  indeed st i l l  a 

sign i fican t  variable , i t s  influence on a l l  of the 

n ine sub samp le s i s  be ing masked by ot her overriding 

factor s  ( e . g .  teaching style ) ,  or by compen sat ory 

samp le se le ction factors . Both of the se are un like ly , 

except that for Afl5 score s a compensatory factor 
c ou ld be operat ing whereby youncer but brighter 

pupi l s  appea r  in the same classrooas as sl ight ly 

older pupi l s .  On a raw score basis ( AHS ) the re i s  

no s ign i fi cant diffe rence betwe n the aean a o f  t he 

t hree age groups in England or U . S . A .  

( i i )  .(bl Bttwesn-sountrr differtnc•• (t-tent> 

Between-country difference s on cognitive variab le s  
+ 

preeent a aoaewhat different picture ( Table 8 ,  pace 90) . 

+ 
For further details see Appendix r 
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TA B L E  8 

ANALYS I S  O F  B E T W E E N -COUN T R Y  Dl F F E R EN C E S  

A n a l ys is  o f  t h e  s i gn i f i cance of d i fference between means ( t-tests )  o n  45 sets o f  scores for  
cogn i t ive va r i a b l es ( I nte l l igence 1 1 •J  F l uency 1 7,; F l ex i b i l i ty  1 7) for th ree co u n t r i es,  E n g l a n d ,  
U . S . A . ,  a n d  N ew Zea l a n d * 

--- - -·------ - ---

C o u n t r i e s  Cognit ive Var i ables 

Showing S ign if icance 

A H 5  

Level of 

S i gn if icance 

G ro u p  with 

H igher  Mean 

E N G  - USA 

E N G  N Z  

U S A  - N Z  
---�------- - - - - ·-

E N G  ·- U S A  

E N G  - N Z  

U S A  - N Z  

E N G  U S A  

E N G  -- N Z  

USA N Z  

E N G  - U S A  

E N G  - N Z  

USA - N Z  
�-·------- ---

E N G  - U S A  

E N G - N Z  

USA - N Z  

A H 5  

A H 5  

F l  
F l  
F l  
F x  
F x  
F x  
F l  2 A  

F l  2 A  

F l  2 A  

F x  2 A  

Fx 2A 

Fx 2A 

p<. . 0 1  

. 0 1  

. 05 

·01 
. 01.  

. 0 1  

. 0 1  

. 0 1  

. 0 1  

. 0 1  

. 0 1  
----- ------ · --- . ------- -------- ------- -- - - - -

E N G  - U S A  

E N G  - N Z  

USA - N Z  
- -·------ ··---

E N G  - U S A  

E N G  - N Z  

USA - N Z  

E N G U S A  

E N G  - N Z  

U S A  - N Z  
--

E N G  - U S A  

E N G  - N Z  

USA - N Z  
-

E N G  - U S A  

E N G  - N Z  

USA - N Z  

--
--

-
-

--

E N G  - U S A  

E N G  -- N Z  

USA - N Z  

E N G  - U S A  

E N G  - N Z  

USA - N Z  

E N G  - U S A  

E N G  N Z  

USA - N Z  

E N G  U S A  

E N G  N Z  

U S A  N Z  
- ------

E N G  U S A  

E N G  N Z  

USA N Z  

* K E Y , see page 87 

F l  2 8  
F l  2 8  
F l  2 8  

. 0 5  

. 0 1  

. 0 1  
----------------------------

Fx 2 8  
F x  2 8  
F x  2 8  
F l  3A 
F l  3A 
F l  3A 
Fx 3A 

F x  3A 

Fx 3A 

F l  38 
F l  38 
F l  38 
F x  38 
F x  3 8  
F x  3 8  
F l  3 C  
F l  3 C  
F l  3 C  
F x  3 C  
F x  3C 
Fx 3C 
F l  30 
F l  30 
F l  30 
Fx 30 
Fx 30 
Fx 30 

. 0 1  

. 0 1  

. 0 5  

.05 

. 0 1  

. 0 1  

. 0 1  

. 0 1  

. 0 1  

. 0 1  

. 0 1  

E N G  

E N G 

N Z  

N Z  
N Z  

N Z  

N Z  

N Z  

N Z  

N Z  

N Z  

E N G  

N Z  

N Z  

N Z  

N Z  

E N G  

N Z  

E N G  

N Z  

E N G  

E N G  

N Z  

E N G  

N Z  
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The se re su lt s  ind i c a t.� that. in ar,proximate ly hal f  

of t he 4 5  �t s of ruea n s  t he d ifference i s  stat i st i ca l ly 

significant . ouite a c .l t) ar pattern emerges from 

the se  d ifference A \\'he reby t he Engli llh samp le records 

a highe r me an r.� c or �  on \H�  than New Zea land or 

tl � S .  A .  , and \vlt f." r,'by �lP.w leu l an d  score s h ig he r  than 

U .  S .  A .  On fl uency the Ntn" Lea l and aamp le record s 

higher mean se or� $ tfutn U .  S .  • i n  six out of t he  seven 

te st s. and on f lex ibi lity in four out of t he seven 

t el't s ( tho rem;l i n :i n:: onf� and t hr�e set s of c ompari son s 

being not sign.i. ficant ) .  The New Zeal and samp le 

records hia;her sn� an p;cor�R th�n t.he Engli sh sauap le 

in on l y  t\.,O ou-r of t he St"Ven tP. st s of f luency, and 

in t hreo out of t he �!von tC' &t s of flex ibi l ity ( the 

remai n ing f i ve <Vh\ f 11 1r eet s of compar i so ns being 

n ot  siP.n i fi cant ) .  'l''lf� mgl i sh sa•p le rec ords higher 

mean so ore s tha n  t he n .  S . A . samllle in four out of the 

Aeven te st A of f luenc% &nd in two out of t he  seven 

tests of f lu xih ility ( the remaining t hree and fi ve 

set s of compar i son s be i ng n ot sf+:·nificant ) .  
Differ ing degre e s  of cro ss-cult ur al difference which 

wil l reappear i n  othe I' ana lyMa are there fore 

discernible in t he samp le . The se differences ag in 

hicbl ight the necessity for separate stati stical 

an aly ns for e a  oh cou ntry in terms of c orrelational 

studie s ,  anu factor ana lysis . 



( ii i ) Corr-e1a11.2nal St udies Bm;;;:lolinii Cognitiv� 
Variab les 

One of the maj or questions concerned the way in 

92 

which the two dimension s of fluency and f lexibi lity 

of' t hi nkin� related to each othe r . + 

Although severa l other studies ( Getzela and Jackson , 

1 962 ; Gui l ford , 1 959 , ! 9 S Y� 1 964 ) have investigated 

a spe ct s  of fluency and flexib i l ity of thinking a a  

a spect s o f  di vergent or creative thinking , none haa 

l ooked at the speci fic re lat i on ship bet ween t �• se 

two dimen s i on s  of thinkin� . In ste ad , such &tudie s 

a�tie ar to ha ve su�rged t he relationshi., between 

fluency and f le x ib i l ity in a �innle test spor� 

( sometime s inc orpor at i ng; origina lity ) which is t hen 
c orre lated wi th other t e st s  in t he battery . The 

r re sent an a lysis , by contrast , exrunine & the 

re lat i on ship between f luency and flexib i li ty a s  

separate measure s .  

Informat i on  was also aoueht on the relat ion ahip 

between me asured intelliaenee and ( a )  fluency , and 

( b )  flex i bi lity . Ot course an y re latiOIUJh ip with 

int e l ligence wou ld depend in part on the eor.-elat i oo  

+ 
It ia under st ood that the re lationship i a within the 
present tr ... work of ecorinc criter ia, science teat 
atbauli , and aaaple . Althouah the aaap le represent a 
a restricted ranee on the baaia of �ilitr in J'!•nct 
the rana becoaes le aa restricted in teraa ol luenoy 
and flexibi lity . In adtit i on  a ll acarea have been 
noraa l iaed ( See McNeaar , 196• , p . 879) . 
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b ct\\·een f l.u<.'!ncy .�:md flexib i l ity . I f  the correlat i on 

uctween f l uency an.·l f l.e:db i lity were low it c ou ld 

then be sug-t�e at. e c..l t h  .., t  int e l l ige nce may corre late 

more high ly wi i:h f l ex ib i lity than fluency , si n ce 

it require s  th· ·: . · ; i. ll t y  t o  t.m c ode c1n11 reca l l  over 

many ente�� or· i•! ::: : : t  .::;k i l l  \'lh ich c o u ld be c l a ime d t o  

requir e h igher le ve l inte l lectua l funct ioning t.h an 

that requ i re d  for nar r m" categorization and rec a l l .  

On the ot he r  hand Rhear ide at ion a l  fluency wit h 

a tolerab le de�ree uf flE::x ib i lily ( on t he basis of 

pr e sent scOJ"i n�� l�ri , f:r ia )  may repr e sent a more 

p Olier ful i ntol l n r.t 1 � :t l  i 'r 0 d i r. t or . 

evidence which I.H.;��i  c:1t , ,  to an swer some of the se 

que st i on ,:;:: ;J�J�Je .-lr -::; i.n Vv� fol l ow in�: t able s of 

cor re l at ion c � ff i ci <',n t s . 

C orre l at i on c oe ffic ient !'S for 
( a )  fl uen cy a c ro�:;s t� ��� are k;re sented i n  Tab le 9 ,  
( b )  flexibi li�aerosa_ t,e!}tfii are pr., set tau in Table 10 , 

( c )  f lue n.gz_ a&• !.n.st__!!exibilitx wit hin ttst s are 

pr esent ed in rahle 1 1 , and 
( d )  aasur d intellyenoe ( HS) acainst { ) fluencz 

and {b) f!oxi�i litv are pre sented in Table 1 2 . 
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COR R E LA T I O N  CO E F F I C I ENTS FOR F LU E N CY ACR OSS T E S TS F O R  E N G LA N D, U . S . A . ,  N E W  Z E A LAN D 

Fluency Test 1 Test 2A Test 2 B  Test 3A/B Test 3C/D 

E N G  . 4 1  . 3 4  .37 .32 
F l  1 USA . 5 1  . 4 1  . 4 1  . 26 

NZ .37 . 28 .36 . 3 1  

. 6 1  .39 .45 

F l  2A .60 .49 .37 

.59 .47 .36 

.39 .40 

Fl  28 .30 . 2 3  

.46 .36 

.56 

Fl  3A/B .65 

. 6 1  

F l  3C/D 

TA B L E  1 (.':  
CO R R E LATI O N  CO E F F I CI E N TS FOR F L E X I B I L I T Y  A C ROSS TESTS FOR ENG LAND, U.S .A,  N EW ZEA LAN D 

F l e x i b i l i t y Test 1 Test 2A 

E N G  .38 

Fx 1 USA . 35 

N Z  .32 

Fx 2A 

Fx 2 8  

Fx 3A/8 

Fx 3C/D 

Test 

. 20 

. 1 0  

. 1 5  

.58 

. 55 

. 5 2  

TA B L E  l l 

28 

- ---

Test 3A/B 
- - -

. 2 4  

.42  
. 1 7  

- --

. 35  

.49 

. 4 1  

. 39 

.33 

. 36 
� -�---

-- - -

COR R E LAT I O N  COE F F I CI E NTS F O R  F L U E N C Y  A G A I NST F L E X I B I L I T Y  W I T H I N  TESTS 

U .S.A. ,  N EV'-' Z E A LA N D  

� F l  1 F l  2 A  Fl  2 8  Fl  3A/8 
y 

E N G  .66 

Fx 1 USA .69 
NZ . 5 1  

.67 
F x  2 A  .68 

.65 

.43 
F x  28 . 63 

.59 

. 7 7  
F x  3A/8 .85 

.79 

Fx 3C/D 

Por ... ple aiae •• P ace 7 9 .  

Test 3C/D 

.34 

.22 

. 1 5  

. 4 0  

. 1 8  

. 32 

.29 

. 1 6  

.26 

.50 

.49 

.63 

F O R  E N G LA N D  

F I 3C/D 

. 7 7  

.67 

. 7 1  
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TABLE 1 2  

£orrelation Coefficient s for Intelligenct Against 
flue ngy ;t.nd F,lJ?!.!J!!Ji ty on Teat! for Bnclan d, U .  S .  A . 

� Z.!alancj 

& Px 
P'l 1 Fx 1 Fl 2 Px 2 Pl 3 Fx 3 .fl....H .fLM 

( Mean ) ( Mean ) ( Mean ) ( Mean ) ( Overall Mean s ) 
gen oe 

--

ENG . 3 1 . 1 8 . 16 . t o . 1 4 . 10  . 30 . 1 6 

AHS USA . 2 4 . t 6 . t 9 . 1 9 . 1 2  . 1 6 . 2 4 . 2 2  

( P art 1 )  N Z  . 04 - . 02 . oo - . OJ . oo . 06 . 0 1  . 0 1 
--------

For samp le size see P age 79 .  
The leve l of signi ficance for c oe fficien t s  in 
Table s 9 - l i  i s ,  in nearly a l l  c a se s ,  between 
• 0 1  and • OS . 

A fa ir ly c on si stent pattern of result s across t e st s  

and saap les by country can be aeen from the corre lat i on  

coe fficient s in these table s .  Some di fferences 

between te st s and samp les are apparent , and the se 

wi l l  be e l abor at e d ,  but the general picture is 

one of variat ion on a theme . 

-----------------------------------------------------

+ 
Emp l oying tables for the valuea of the corre lation 
c oefficient for di ffe rent leve ls of aisnificance 
( Fisher , 1 92 5 ,  !tati§tto•t Mttbgda fgr Re11argb 
�orkert in P ophaa , ( 1 9  7J the probabilitie s  tor 
df. 1 00 ( which i s  the •-ple aiae in ao.t of the 
pr aent caaea) are a 
. 0 1 for r . J S4 J  . o� for r . 23 0 ;  . os for r . 1 95 . 



Th� e oe ff'icicnt. s revea led a gnne r• a l ly 1\:tvl to 

moderato pooit i ve c�or re l.ition . On t he \vhole , 

Te :sts Z aga.in &t ·re st& J indic at e d  slight ly hi JL·� t· 

coe fficients . ·rhe highest c oe ffic J.ents oc cur rG d 
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bt��tween ·._est s  2 AiB ( • 6 1 , • 6 0 , • 59 ) and 'l'e Gts 3A-n/C-D 
( . 56 ,  . 6 5 ,  . 6 1 ) ·1\lhich are equiv a �ent -;;a:·t cor·re l at i on s  

or me.urure s o !"  interna l  consistency . 

h1hen \·iewed cr oss-cultura l ly the samp le s;  sh owed few 

Te st t again st '!',� -:Jt 2 (111ean c orre l at i on s  emp l oying 

fishe r ' s & c oe f fi c ient for 
+ av raging coe fficients ) 

England . 38 , U . S . A . . 46 , N . Z .  . 33 ; 
Test l clgainst 'i'e st 3 ,  En� land . 3 5 ,  u . g . A . . 3 4 , N . Z .  

're st. 2 agu inRt Te 1:1t 3 ,  England . 4 3 , u . s . A  • • 3 5 , N . Z . 

F loxibi litE across test s  

A �  �ith fluencY. genera l ly low positive c or re lat i on s 

across te st a  �� re observed for f lexibility . Howev9r , 

they are s li&htly lo�er than for fluency and indicate 

- 3�J  

- �2 .  

a wider range . 'rho highe st coeffi cients occurred between 
test a  of equivalent part e 2A/B ( . 58 ,  . ss , . S2 )  and 

JA-B/C-D ( . SO , . 4 9 ,  . 63 ) .  'hen viewed cross-cui turally 

the mean corre lat i on s  ( Fi she r ' s z )  showed ,reater 

+ 
Gui lford ( 1 9 SO ) , p . J s s ,  6 1 6 .  
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var·iab i l ity than for fluency a 
l'e tJt l a�«Ain st re :!Jt 4 ,  l)nglauc.l . 1. � ,  U • .:i • .t\ o  . 23 , N . Z  • 

Test 1 a(.!a::i.nst Te st. 3 , i;;flli.l,..nd • 2 9 , U . S . t\ .  . J2 ,  N . Z  • 

Te Rt 2 <t�aiu�t Teat 3 ,  Eugland . J6 ,  U . S . Jt .  • .2 � ,  N . Z .  

Flu�gox dgainst (le•ibility within te st s  

lvfoda1•ate t o  high vosit ivtt cor re lation coeffioient 6 

occurred for f'luon cy again st flclxibi lity . More over ,  

the pattern was quite coru1istent across test s  an d  

counta"'ie s .  Thft highe st correlat i Oit a  were fGUnd w i t h  

Test lA-B ( . 7 7 , • i3 s ' . 7 9 ) .  Mean coefficient• for 

fluency against flexibility weru a 

Test t '  Englan d . 66 ,  U . S . A . . 69 , N . Z .  . 5 1 ; 
Test 2 ,  Enaland • S6 , u . s .  • . 66 ,  N . L .  . 62 ;  

Te st 3 , Encland • 7 7 ,  u . s . A . . 78 ,  N . L .  - 7 5 • 

The corre lation s for the - an of all fha.e ncie 8 

• 2. ; 

. t 6 J 

. 34 .  

aaainst the mean of al l tlexibi litie s  for e4ch country 

were a !ngland . 7 9 ,  U . S . A  • •  76 ,  N . Z • •  72 .  

The questioo of bow uuch influence int.el liaenoe hae 

over the fluency/flexibility relationship houlu be 

considered . As a re &ult a tir&t order partia 1 

corre lation boldine AHS conatant was calculated tor 

tho •ean ot all f lueneie a aaain st t he  JDean of 11 
flexibi liti e e  for eaoh count ry ,  yieldina the follovinc 

re.u lt a Bngland . 78 ,  u . s  • • •  7 5 ,  H . Z  • •  72 . The .. 

figures indic••• that. a aoderate l7 high correlation 



between t he two variab le s  of fluency and flexibi l ity 

was sustained when the i n fluence of the third 

v ar i able ( AH5 int e l liaence ) waa parti al led out . 

!ntel ligence !iain at { a) fluency and (bl flexibi l i ty 

A general ly low t o  a l ie ht poaiti ve c orre l at i on occurred 

between inte l ligence an d ( a )  fluency and 

( b )  flex ibi l ity for the popul at ion and content-aam�le 

+ of the pre sent study . Again ,  t he re was a fair ly 

high decree of con si stency in the vat tern of 

c orrelat ions . But some i ntere st ing cross-cultura l 

differences were av�arent , e . g .  a corre lat ion of . 30 

wa s obtained between intel ligence and the overa l l  

t'lle an of a l l  f luen ciea (.f!__M ) for t he Eng l i sh &amv l e , 

whi le for New lea land it was virtua lly zero . For 

the U . S . A .  samp le it was . 24 . 

Di fferen ce s  between the two di en si ons of fluency 

and f lexibi lity in the ir relation ship with intellicence 

existed in a few corre lAti on s  e . g .  Teat l a  Fluency . 3 1 , 

F l ex ibi lity • 1 8 ,  .fLM • 3 0 ,  � • 1 6 ,  ( Engl an d )  • Ove·r 

the sample a s  a whole , however , d if fer nce a between 

fluency and flex ibi lity in t he i r  correlat ion s with 

intel ligence were n ot great . But where differences 

+ 
Whi le it i a  poaa.lble to c or rect for attenuation and 
c laim greater generality over a wider ... ple it i a  
n ot t he  concern of this study t o  do .ao . 
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d i d  occur , fluency ind i cated a higher correlat ion with 

inte l ligence t han flex ibi lit y . 

Further ana lyse s of the se cor relations wi l l  be made 
l ater by way of factor analy s i s  ( p . 1 02 ) .  

( iv )  !!i«h an d Low Scorer Coaapari son11 

+ 
Extreme scorers at the - l SD level for fluen cy and 

f le xibi l ity on the one or the other or on both 

dimension s  were examined in e ach saa�le by country 

for any sign ificant change s  and trends in corre lat i onal 

beha vi our . It c ould wel l  be eugee ated that different 

relation ships between int e l l icenee and fl uency/ flex i ­

bi l ity , or between f luency a n d  f lexibi lity , might be 

apparent wit h  extre.e scorer s .  The ceneral tendency , 

however ,  was one of reduced correlation ( attributable 

t o  re str icted r ange ) and ot increa sed variabi lity . 

In the liaht of t he se two pointa and aince n o  

clear trends were di scernible it was decided n ot 

to correct the correlations for attenuation . A 

•ore fruit ful pproach to the iasu of extreme corers 

••Y be one of individual analysi s whereby, for example , 

pupils with except ionally hilh or low fluency-flexibility 

ratio• are examined further in relation to other 

cognitive variables . It lllicht wel l  be , how ever , that 

per sonality traite rather than cognitive variables 

are of aore value in i lluat.ratina eignificant 

[18RARY 
.. u -:- � ·-" . .  ::::n_slTY 
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re lationship s .  Some in sight into this que st ion w a s  

Obtained from later an aly se s of extreme scorers and 

from the re sult s of the Attitude Sc ale ( Te at 4 ) .  

�� qf §ignifioant differences wit h hi&h and low· 

scorer�;. .:'\11.5.. again st fluency and flexibility 
+ 

Using the same group s  of - l SD extreme scor-er s ,  

another approa c h  was made t o  examine in a mer e 

precise way the re lation ship between mea sured 

intel ligence an d fluency and flexibi lit y  of 

thinking . 

A modificat i on of the usual p lan of employin� high 

and low scorers alone was sug�e sted by MacKinn on  ( t 9 67 ) 

�hereby a c ontrol group of mean scorers might be 

used t o  further illustrate the nature at d  extent of 

t he difference . Thus a three-way t-teet llrogr amme 

wa s impleme nt ed - ( i )  high again st low 

( i i )  high again st me an , and ( i ii ) low against me an . 

Results appear in Table 1 3 . 
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TABLE 1 3  
Te st s of �i&ni fic nt Di fference! Between the Me an s  
o f  Ui-Lo Sc orers for Fluenc;x: and Flexib i l! t;x: Aga in st 
!P��l l!i�nce IAHSl.:sngland; u . s . A  • •  New Zea land 

' 

f:ountrz Fl Grou�s 1 rat;J.g d . f .  � GrQY� Will 
on AHS Hi&:her Mean 

on AHS 

ENG + l S D/ - 1  SD 3 .  1 972  68 . 0 1  + l SD 
+I  SO/Mean 2 . 8 298 1 4 5  . 0 1 + 1 80 
- 1 SD/Mean - 1 . 0567 1 4 1  

USJ\ +l SO/ - t SD 3 - 43 3 4  3 5 . 0 1 + 1 SD 
+ l SD/Mean 2 . 7 27 1 1 1 8 . 0 1 + l SD 
- l SD/Mean -2 . 1 7 2 6  1 1 9 . os Mean 

NZ + l SD/ - t sn - . 4 1 7 5  so 
+ i SD/>�an - · 78 53 t 60 
- t SD/ 1-�an - . 1 964 1 52 

Fx Gro!:!llS 
on AHS 

ENG + l S D/ - l SD 2 . 1 47 5  S7 . os + l SD 
+ l SD/ Mean t .  S8 3 0  t SJ 
- t SD/Mean - 1 . 1 542 1 44 

USA + l SD/- t SD 2 . 2 7 59 36 . os + l SD 
+ l SD/l>fean 1 . 663 9 1 1 7 
- 1 SD/f.1ean - 1 . 3922 1 1 9 

N Z  + l SD/ - tSD - . 1 959 S6 
+ lSD/Mean - 1 . 4327 1 55 
- t SD/Mean - 1 . 1 4 53 1 5 1 

With fluen cy ,  the + 1 SD gro� showed a •uperiority on 

measured intelliaence which wa• significant in every 

case in both the Eng l i sh and U . S . A .  aaap le s . The 
trend wa s also supported in tera• of - l SD and me an 

differen ces .  With flexibilit y , the superi ority for 

the + l SD aroup wa s aeain •icnificant for the Bncli •h 



and U . S . A .  s amp l e s ,  but wa E l e ss c lear for - l SD 

and JJtean �roups . It wou l d  Reem that fJ ut'ncy i s  

1 02 

again more p Ol"erfu l t- hAn fl exihility in ind i �a t in& 
a re l at i on shi p  wit- h  me o sured inte l l i p,-f"!nce . For 

New le a la n d ,  h olio.'E"Y�r � no fli {"ni fi. ca. nt <.l i ffe:rt"ncee 

occurred betw�n t"t:xtreme �c-orers  i n  fluen cy or 

flexibi l i ty and i ntel lig�nce . 

+ Using the same eTrou . , s  of - l SD extreme scorer s for 

f luency an d f lex i b i li t y , the q ue stion of whether 

hiah ( or l ow )  scor er s  were significant ly younger 

( or old er ) was asked . + 
U sing - i SD on the mean of 

a l l  fluenciee an d on the mean of al l fl exibi litie s  

for each country iD turn no sign i ficant di fference s 

in age were i ndic �ted . 

( v )  Fact or�!�i s. - cocnitiv! variab loa 

Factor analysis was aeen aa an efficient aethod of 

further describi ng the interna l  structure of matricea 

of oovariance s and c orre lat i on �  re lat ing t o  

intelligence nd �luency and flexibi lity of 

thinking . 

Since r·elat ive ly few c osnit ive factora 
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a c c ount for t he covari ance of te st variab le s i n  t he 

pr e sent study the centroid met hod wa s se le ct ed a s  

be ing mo st appr O!Jr. i ate ( t\l,vid�on , t 9 7 0 ;  Fruchter ,  1 9 54 ; 

Laliley and Maxwe l l ,  1 963 ; Thom son , 1 9 56 ) . 

Orthog on a l  r ot at ion s we re undert ake n ,  and Tucker ' s  phi 

used as a guide t o  the termi nat io n of facto r s .  The se 

procedure s re sulted in a relat ive ly fast c on ve rgence 

t o  three fact or s a s  t he be st f it f or exp l ain ing the 

c ovar ianc e s  in t he pre sent 7 x 7 matrix . A separate 

factor ana lysi s w a s  undertaken for each set of 

c or re lation s for each country , the result s of whic h 

apve ar in Tab le s  1 4 , 1 5  and t 6 . 

The r otat i on to three factor s yie lde d an e ff i c ient 

and par simon i ou s  so lution for al l three c ountr ie s .  

The three fact or s  for e a ch c ountry appea r  b e l ow :  

!!Q Fact or I Two high loadings F l  3 ( . 8 49 ) , Fx 3 ( . 8 50 )  
Fac t or I I  Two high loading s Fl 1 ( . 7 78 ) ,  Fx 1 ( . 7 09 ) 
Factor III One high one moderate F l  2 ( . 7 1 2 ) ,  

Fx 2 ( - . 56 4 )  

� Fact or I Two high loadings F l  3 ( . 8 2 7 )  Fx 3 ( . 8 7 0 )  
Fact or I I  Two high l oading s Fl 1 ( - . 7 86 ) , Fx 1 ( - . 7 50 )  
Fact or III Two high l oadings Fl 2 ( . 8 4 1 ) ,  Fx l ( . 7 7 6 ) 

!! Factor I Two high loa ding• Fl 2 ( . 78 4 ) Fx 2 ( . 78 2 )  
Fact or I I  Two high l oading s  Fl 1 ( - . 7 1 7 � ,  Fx 1 ( - . 65 5 )  
Factor Ill Two high l oadings Fl 3 ( - . 8 02 ) ,  Fx 3 ( - . 8 49 ) 

The solut ion in e ach of the t hr ee c a se s  be ar s a s imi lar 

pattern although t he identity of t he fi rst and third 

fact or s  is rever sed for New Zealan d . 



TAB L E  1 4  1 04 
FACTOR ANA LYSIS R ES U LTS FOR I N T E L L I G E N CE ( 1 ) ,  F L U E NCY (3) ,  & F L E X I BI L ITY ( 3 ) , - EN G L�N D  

Unrotated 
VAR H 2  F 1  F 2  F3 
A H 5  . 1 80 .309 .220 - . 1 88 

F l  1 .708 .709 .447 .074 

Fl 2 .644 .690 - . 1 32 -.387 

Fl 3 .841 . 7 79 - .4 1 9  .243 

F x  1 .588 .63 1 .399 . 1 7 2 

F x  2 .530 .663 - . 2 26 -. 1 96 

Fx 3 .800 .744 - . 326 .374 

Three Factors Rotated 
AH5 . 1 79 - . 033 .327 -.266 

F l  1 .707 . 2 38 .778 - .2 1 3  

F l  2 .643 .284 .233 -.7 1 2  

F l  3 .84 1 .849 . 1 46 -.3 1 2  

F x  1 .586 .270 .709 - . 1 03 

Fx 2 .529 .426 . 1 70 - .564 

F x  3 .799 .850 .220 - . 1 65 

Lower Triang Corr. Matrix 

AH5 A H 5  F l  1 F l  2 F l  3 Fx 1 Fx 2 Fx 3 
F l  1 .307 

Fl 2 .263 .4 1 0  

F l  3 . 1 40 .389 .537 

Fx 1 . 1 79 .661 .33 1 .3 1 5  

F x  2 . 1 02 .386 .594 .505 .352 

Fx 3 . 1 04 .397 .396 .82 1 .360 .472 

TA BLE t S 
FACTOR ANA LYS I S  R E S U LTS FOR I N T E L L I G E N CE ( 1 ) . F L U E NCY (3) ,  & F L E X I B I L ITY (3 ) ,  - U .S.A. 

Unrotated 
VAR H2 F 1  F2 F 3  
A H 5  . 1 1 1  . 288 - . 1 30 . 1 06 

F l  1 . 7 28 . 7 1 3 -.461 .085 

Fl 2 .792 . 7 1 7  .2 1 8  .479 

Fl 3 .781  . 7 1 9  .349 -.377 

F x  1 .632 . 6 1 3  - .475 - . 1 7 6 

Fx 2 .693 .685 .257 .395 

Fx 3 .839 .731 .269 -.482 

Three Factors Rotated 
AH5 . 1 1 1  .034 - . 269 . 1 93 

F l  1 . 7 28 . 1 43 - . 786 .298 

Fl 2 . 7 9 1  . 1 83 - . 2 2 1  .841 

Fl 3 .780 .827 - . 1 53 .267 

Fx 1 .632 .258 - .750 .045 

F x  2 .691 .239 - . 1 74 .776 

Fx 3 .839 .870 - . 230 . 1 68 

Lower Triang Corr. Matrix 
AH5 AH5 Fl  1 F l  2 F l  3 Fx 1 Fx 2 Fx 3 
Fl 1 .240 

Fl 2 . 1 85 . 5 1 0  

F l  3 . 1 1 8  .379 .429 

Fx 1 . 1 60 .687 .239 .282 

Fx 2 . 1 87 .36 1  .742 .377 .270 

Fx 3 . 1 57 .323 .359 . 8 1 4  .4 1 4  .386 

TAB L E  t 6  
FACTO R ANALYS I S  RESU LTS FOR I NT E L L I G ENCE ( 1 ) .  F L UE N C Y  ( 3 ) ,  & F L E X I B I L ITY (3) ,  - N .Z .  

Unrotated 
VAR H 2  F 1  F 2  F 3  
AH5 . 0 1 4  .032 -.040 - . 1 1 0  

F l  1 .584 .607 -.462 .048 

F l  2 . 7 1 3  .7 1 0  .255 .379 

Fl 3 .787 .760 . 3 1 4  - . 331 

F x  1 .443 .436 -.49 1 . 1 06 

F x  2 .724 . 7 1 7 . 1 85 .4 1 8  

F x  3 .793 .728 .232 - .456 

Three Factors R otated 
AH5 .01 4  -.073 -.039 -.087 

Fl 1 .584 . 1 7 5 - . 7 1 7  - . 1 96 

F l  2 . 7 1 2  .784 - . 205 -.236 

Fl 3 .785 .359 - . 1 1 1  -.802 

Fx 1 .442 . 1 02 - .655 -.040 

Fx 2 .723 .782 - . 2 7 1  - . 1 90 

Fx 3 .79 1 . 2 1 9 - . 1 50 -.849 

Lower Triang Corr. Matrix 
AH5 AH5 Fl  1 F l  2 F l  3 F x  1 Fx 2 Fx 3 
F l  1 .042 

F l  2 .004 .364 

Fl 3 .004 .362 .509 

Fx 1 -.024 .509 . 1 4 1 . 1 53 

Fx 2 -.025 .337 .723 .42 1 .279 

F x  3 .065 .30 1 .372 .794 . 1 7 7  .407 
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It i s  c lear t hat n o  overa l l  inte l l igence or f luency 

or f lexib i lity fact or can be vostulated . Thi s in 

it se l f  is a signif icant f inding and c onfirms in a 

more striking way the lack of any pervasive fluency 

or f lexibi lity trait across testa menti oned earlier . 

The con si stent ly high l oadings on fluency-f lexibi l i ty 

sugge sts some kind of goaat!oaite fact or . But further 

examination shows t ha t  the fluency-flexibi lity 

c omposite i s  !nqhored to e�eqi fic teste . Further 

i l lumi nat ion of this can be seen by determin ing 

the percent age of variance c ontr ibuted by the maj or 

f luency-flexib i lity te st -comp osite for each fact or 

for each count ry ( Table 1 7 ) . 

TABLB 1 7  

_tergentas;e of Varianca C ont ributed by kajqr Plt!ency­
lJ�xibi litr !e st-Composite for Each Fact or for Bach 

�Quntry 

USA 

N Z  

I 
II 
III 

I 
II 
III 

I 
II 
III 

High lcO!clinga 
Pl 3 - Fx 3 
Pl 1 - Px 1 
Pl 2 - Px 2 

Fl 3 - Px 3 
Pl 1 - Fx 1 
Fl 2 - Px 2 

Pl 2 - Px 2 
Pl 1 - Fx 1 
Fl 3 - Px 3 

� Variance 

£ 

t 

. z 

38 . 3 0 
30 . 02 
27 . 3 5 

9 5 . 67 

3 5 - 4 1 
30 . 00 
32 . 63 

98 . 0" 

3 5 - 42 
2 5 . 32 
38 . 90 

99 . 64 

( i )  
( i i ) 
( ii i )  

( i )  
( iii ) 
( ii )  

( i i )  
( iii ) 
( i ) 
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Fa�om this .vrocedure it i s  evident that t he fluency­

f lex ib i l ity t-c r:o t-c omv osite c ontt�i but ine most of the 

vi'lr i ancc i s  the sa.ae in uach count ry , i . e .  Tust 3 ,  
( Factor I Eng land , Fa c t or I U . S . A . , Factor I ll 

Kow lca l an d ) . ·rhe rea fter di fferences occur by 

country in :.he ranking of i.ctportance of the 

con t r i but ion of t.e st -oolljJosite fac tors t oward the 

&..:;;..: t ·  ;.;: ... Hl ta'-'e of varian ce , but the se are slight in 

most c a se s .  �·hat .!.! sign i ficant i s  t he same pattern 

o"f the fl uen cy- f lexi bi lity te st-aollp osite factor 

a·cross t he three countrie s ,  and the comaon priority 

of Test 3 in acc vunting fo&- tho highe st percent age 

of v a r i a n ce . 

The que st ion of inter�ret ing the se factors in t he  

light o f  the st imulu s  lllllteri 1 now reaain s .  First 

of a l l  n o  genea•al cogn itive fac t or , e ithe r  as 

general intelliienoe ( .  H S )  or as flue ncy or 

flexibility of thinkina , can be c on structed from 

the re sult s .  Secondly , whi le there i s  consistent 

evidence for some kind of coaposite fluency­

flexibi lity faotur , it i s  .o conviocincly test­

or iented that it would seem necessary to refocua 

attenti on on ti sve o ifio nature of e ach te st .  It 

i s  not sim11 ly a case of so.M abat.ract cocnitive-style 

comp lex ( fluency-flexib i lity )  but of a somewhat 

spec ific c ogn itive - sty! fector that emphasizes 
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set and task .  What origin al ly might have been thought 

t o  have been a f?ai r ly genera 1 st imulus-re spon se 

gt· ound wit hin the domain o f  scien ce ha s turned out 

..,. o  be ot herwi se . Thu s sc ient if i c  vocabulary 

( Te st i ) , definit i on of scient i fic concepts ( Te st 2 )  

an d u se s  of c hemi. o a l  sub stance s and physical obj ects 

( Te st 3 )  e l i c it very d if ferent c ompetencie s de spite 

t he overJ•iding reque st to t hink a s  fluen t ly and 

f lexib ly as p os sible on a l l occ a s i oo s . An d  this 

is so with t he t hr ee cu lt ur e - samp le s .  Interpreted 

an other way , wr..a t  or igina l l y  might h ave been thought 

t o  have been a fair ly stab le c ognit i ve �:;ty le trait 

of f l uency ( or flexibility ) OtJerat ing acrose te•t s  

h a s  turned out t o  be somewhat J e ss per va sive and 

more t a sk - orient ed . 

It would thu.s seem t hnt t he nature a nd demand ot 
each t a i!lk i s  &H .ntt:> rfu l  in det e rmi ning the three 

fa ct or e . Further ana lysis sugge st s that whi le the 

fluen cy -flex ib i l it.y composit e may be pa r t ly 

cornit ive , it �ay a leo be pa r t l y  att itudinal -

prell'.ised on ini tial attitude s of like/ d i s like , 

i ntere st/un in t.ere st t�ard each set of t e at st imul i . 

Both cognitive and att itudina l aspe ct s appear to 

be interact ing and be anchored in past experien ce & 

a ssoc iated wit h each teat ta sk . Moreo\•er, this 

exp l an at i on seems t o  hold across the three culture 



about refe rrt� .g t •) f l \K' n. cy or fle.xib i l :tty ( or 

d iver:l:3nt th ink t.11� or c reat.i vi t y )  as i P'  i t  exi sted 

o-:.tt sid� a ya rt i.c•.tl ar f i e-ld of ende avom• 1auch as 
sc ience or archit�ctu re �r even out s i de a 

spe c ific sphere .!rt:t:�!!! the di sc i11 l i ne  • 

.!h. _ __tiliC,N,\ LIU 
( i }  ;:uc t.�!:... J..•!Lf:!lYW.§ (Jf_ ,�t tit.ucJe §cale1 fett j, P a�t I 

Thtl 36 it em .:ltt i t.ude SC.t l o  wh ich <.: OlniJrised Part r of 

a cen tr oLi a.v..,r· o,J.ch wi l. h  ort nogon c& l l y  r·otated axe s .  
,m it.era t. ivt.:: ,_,s•v c�s i::f incory ar·a\. i�· Tucker • s phi 

r�.:- i:l�-tl  ted in :. fct.i,• l y  r·a� i J  conv er�ence to four fact ora • 

. \tt itudo � c:. l ... � ( To st. 4 )  arc l ik0 ly to be aensitive 

for eaoh sa,n_, lo U)' c ou11try were nu ce ssary . In t.h 

vre��ent si tue:. t iCJn the :n . 1 t..ure and order of f ctora 

ctlll .i.d "·� dl oe v.-,l'Y J if .. a runt. f�r tJdOh c ountry . The 
re su lt . a  of i� ht! rot..uted .sol ut ion t o  four t'actora for 

e ach of �he ti.r11a countrie .il are ,vre aon ted in Tables 1 8 , 

1 9 ,  and 2 0 .  ·I" 

-------------------------------------------------------------
+ 

Detail• of warot.ated and rotat.ecl •lutione tor 
the 36 a 36 aatrix obtainable troa coaputer print-out . 



VAR 

1 

z 
3 
4 

s 
6 

7 
8 
9 

t O  

1 1  
1 2  
1 3  

1 4 
1 S 
t 6  

1 7  

1 8  
1 9  
zo 
2 1  
22 
23 
24 
2 5  
26 

27  

Z8 
2 9  
30  

l t  
32 
33 

34 
3 5  

36 

TAB L E  t 8  
FACTOR ANALYS I S  R ESU LTS FO R ATT I T U D E  SCALE ENG LAND 

H2 F1  F2 F3 

.389 .576 .023 . 2 1 5  

.337 .470 . 1 33 --. 1 94 

. 1 93 . 1 20 . 1 00 .406 

. 2 1 4  .41 7  . 1 64 . 1 09 

.065 -.01 2 . 1 08 -.083 

. 055 -.01 4  .079 -.01 9  

. 240 . 1 1 7  .457 -.002 

.048 -. 1 4 1  . 1 58 -.055 

. 243 -.270 . 1 34 - - . 1 94 

.347 .306 .502 .021 

.344 . 056 .51 6 -.231 

.43 1 .595 .063 -. 1 97 

.324 -.526 .044 - .055 

. 1 04 .099 .260 -.080 

.474 .651 . 1 74 . 1 40 

.270 -.406 .274 -.025 

.059 --.077 .004 -. 1 20 

.286 .473 .225 -. 1 06 

.307 .026 .026 --.535 

.3 1 7  .044 . 1 97 -.51 1 

.235 . 2 1 9  . 1 83 -.345 

.365 -.425 .201 -.207 

.29 1 -.526 --.025 .091 

.202 .250 .352 -.029 

.354 -- .324 .475 -.058 

.293 .536 .073 --.027 

. 1 36 ---.204 . 1 92 - . 1 1 7  

. 1 2 1  -.202 .039 -. 1 90 

.290 .432 . 1 1 5  -.295 

.345 .554 . 1 60 .079 

. 1 92 -.080 --. 1 47 . 1 85 

. 1 00 -.081 .075 -. 1 90 

.402 .475 .388 .095 

.064 .028 -.009 .01 8 

.08 1  . 1 32 .063 -.036 

.236 . 1 38 .46 1 .00 1 

1 09 

F4 

. 1 03 

. 244 

-- .065 

- . 034 

. 2 1 5  

.221  

. 1 32 

.01 7  

-.339 

.021 

. 1 44 

. 1 84 

-.207 

- . 1 43 

-.007 

-. 1 72 

-. 1 97 

--.0 1 9 

- . 1 4 1 

. 1 24 

. 1 86 

- . 3 1 7  

.079 

. 1 1 8  

. 1 42 

-.005 

- . 208 

- . 205 

.058 

.078 

-.360 

- . 228 

. 1 26 

-.251  

. 24 1  

.063 



VAR 

1 
2 

3 

4 

s 
6 

7 

8 
9 

t O  
1 1  

1 2  

1 3  

1 4  

1 S 

1 6  

1 7  

t 8  
1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

26 

2 7 

28  

2 9  

3 0  

3 1  

32 
33 

34 

3 5 
3 6  

TAB LE 1 9 

FACTO R ANALYSIS R ESU LTS FOR ATT I T U D E  SCA L E  U .S.A. 

H2 F 1  F2 F3 

.440 . 502 -. 1 24 .407 

.353 . 1 73 - · .01 7 .306 

.098 -.020 .054 --.056 

.259 . 1 26 .080 . 1 96 

. 1 48 .009 -.379 -.060 

.208 .334 -.089 .295 

.27 1 .076 -. 370 .31 1 

. 1 22 -.272 -. 1 53 . 1 30 

.243 --.320 -.290 --.234 

.520 . 279 --. 1 34 .634 

.382 -. 1 93 -.2 1 2 .533 

.47 1 . 207 .040 .260 

.401 -.506 . 1 49 - -. 22 1  

.355 . 220 -.453 .31 7 

.492 .444 -.260 .465 

. 1 46 -. 1 92 -. 1 02 -.31 0 

. 1 23 --.287 -.056 -.02 1 

.384 . 295 - - .275 .433 

.335 - . 0 1 7  -.534 . 1 6 1  

.308 .01 1 - - .479 . 1 53 

.234 - -· .09 1 -. 1 87 .004 

.269 -.249 -- .409 -. 1 8 1  

.205 -.389 . 1 1 9  -. 1 38 

.376 .01 3 ---.059 .520 

.298 --.394 -.255 .250 

.267 .49 1 - -· .01 3  . 1 37 

. 1 92 -.337 -.099 -.228 

.236 -.07 1 --. 1 28 -.447 

.203 .263 -.263 --.034 

.460 .449 -.280 .41 3  

.390 - .502 -.344 .024 

. 1 63 -·- .01 4 -.245 -.069 

.302 . 1 42 .007 .498 

. 1 1 8  -.028 --.288 - . 1 22 

.246 . 1 08 . 1 27 .457 

.392 .033 - -.022 .623 

1 1 0 

F4 

.080 

.479 

--.303 

.444 

-.003 

.037 

. 1 76 

.090 

.028 

. 1 46 

. 1 24 

. 599 

-.271 

-.0 1 3  

. 1 05 

.054 

-. 1 93 

. 1 83 

. 1 5 1 

.232 

.436 

. 083 

- . 1 4 1  

.31 8  

. 1 20 

.086 

. 1 29 

--. 1 1 9  

.251 

.093 

-- . 1 36 

-.3 1 3  

. 1 82 

- . 1 40 

.095 

-.038 



VA R 

1 
2 

3 
4 
s 
6 

7 

8 
9 

1 0  
1 1 
1 2  
1 3  
1 4  
t S  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3 
2� 
2 S 
26 
27 
2 8  
2 9  
30 
3 1 
32 
33 
3 4  
3 5 

36 

t t J  
TAB L E  20 

FACTO R ANALYSIS R ESU LTS FOR ATT I TU D E  SCAL E  N EW ZEALAND 

H2 F 1  F2 F3 F4 

.397 .256 . 31 7  -.040 .478 

.245 - .023 .230 .067 .433 

.041 .047 . 1 30 - . 1 1 8  .089 

.201 . 1 06 . 1 52 . 1 38 .384 

. 1 53 -.376 -.068 -.068 -.047 

. 1 09 .034 .31 6  .073 --.054 

.078 - . 1 79 --.02 1 --.0 1 3 . 2 1 2  

. 1 23 .083 -.208 -.268 .025 

.293 - .467 -.207 -.085 - . 1 57 

. 1 51 -.01 1 -.080 . 1 42 .352 

.074 -. 1 07 .052 -.042 . 240 

.359 -.039 .094 . 1 1 3  .579 

.361 -.236 -.258 -.458 - . 1 67 

. 1 58 -.202 . 1 59 .230 . 1 98 

.507 .267 . 1 00 .245 .604 

.463 - . 1 1 3  .043 -.626 - . 236 

.065 . 1 1 8  --.033 -. 1 8 1  - . 1 30 

.459 .353 .039 . 205 .539 

. 1 36 ---.296 . 1 24 . 1 47 . 1 06 

.287 -.482 . 1 60 .025 . 1 68 

. 1 24 -.086 .31 6  --.003 . 1 32 

.338 -· .542 -. 1 44 -.072 - . 1 36 

. 240 --.252 --.252 -.335 .01 3  

.296 - -.056 .503 . 1 86 .072 

.227 --.34 1 .066 --.291 . 1 46 

.209 .22 1 -.003 . 1 99 .348 

. 1 58 -.375 . 1 1 3  .055 - .044 

. 1 70 --- .069 ·-. 1 38 -.351 -. 1 51 

.085 .007 .036 .261 . 1 25 

.340 .328 . 233 . 1 6 1  .390 

.265 ---.41 2  --. 1 25 --.27 1 -.072 

. 1 64 --.30 1 . 1 98 . 1 72 .066 

.38 1 . 1 32 .478 .206 .305 

.342 -.002 .041 -.58 1 -. 054 

.090 -.072 .048 .036 .286 

.325 -.063 .447 -. 1 00 .334 



l i l 

Fact or loading s  above . 3 were the n extracted for each 

factor for e ach c ou.."ltry and keyed to the approvriate 

ltem in the orlgiaa l  que st i onnaire . The se re sults 

:tf'e .>re sented in Tab le 2 1 . 

The �e r� su l t s h i �h l ig ht i t ems t h at const itute an 

at t i tudina l f ac t or � s  we l l  a s  re ve a l cross-cultur al 

simi larities an rl differen ce� in se lf-verception . 

S ome si=i lar itie s �x iat on Fact or I for the t hr ee 

samples by country : 

Item 2 5  ( :1akine;- j oht. s ) , £N G - 32 4 ,  U.S.'. -39� ,  NZ -34 1  
Item 30 ( bei ny very po lite ) ,  ENG S S4 , USA 449 , N Z  328 

On the whole , the degree of corre spondence i n  Fact or I 

i s  greater between Eng land an d U . S . A .  A fter the se 

initia l eimi lari ties in factor I ,  aany d if ferences 

between t ne c ountries in pupi l se lf-vercept i on  

are apparent for Fact or s  I I ,  I I I  and IV .  Thi a 

doe s not mean lack of meanineful agreement within 

a factor , since a l l  eign i fi c ant itellla are re lated 

by de finition of the factor ana lyai aolut i on a 

e . g .  Fact or I V J  i tea 4 ( ati ckinu to the truth ) USA 444 

relates wit h item 2 1  ( getting everythifi8 correct ) USA 436 . 

Ind ed the fact or ana lyeis of the Attitude Scale not 

on ly contributed towards a degree of par aiaony and 

meaningfulne ss in the crouping of items but alao 

oontributed toward the v·alidity of the in.trwaont 

as a whole . Further exaMination of the factors reveal a 



TABLE 2 1  

Items with Fact or Loadings Above . 3  Grouped Under the 

1 1 3 

Att itude Scale (ENG USA Appropriate Four Factor s for Te st 4 
. I ! 

I tem Loadings Loadings Loadings Loadings 

N o  Factor I Factor 1 1  Factor I l l  Factor I V 

I tem E N G  USA N Z  E N G  USA NZ E N G  USA NZ E N G  USA 

1 .  being obedient 576 502 31 7 407 

2. wor k i n g  hard 470 306 479 

3. having a low opinion of yourself 406 -303 

4. sticking to the truth 4 1 7 444 

5. bei n g  h igh l y  imaginative -376 -379 

6. bei ng cautious 334 31 6 

7 .  being enth usiastic 457 -370 3 1 1 

8. havi ng set opi nions 

9. r u n n i n g  risks -302 f---467 -339 

1 0 .  having self control 306 502 634 

1 1 .  m i x i ng wel l  social ly 5 1 6  533 

1 2 .  doing homework thorough l y  595 599 

1 3 .  gett i n g  into trouble -526 -506 -458 

1 4 .  doing new th i ngs -453 3 1 7 

1 5 . showi ng respect for teachers 651 444 465 

1 6 . teasing people -406 --3 1 0  --626 

1 7 .  shrugging off criticism 

1 8 . bei ng neat and tidy 473 353 433 

1 9 .  investigati n g  the u n usual -534 -535 

20. ta k i n g  the lead -482 -479 - -5 1 1 

2 1 . getting everything correct 3 1 6 -345 436 

22.  doing a dangerous experiment -425 --542 -409 -3 1 7 

23.  smo k i n g  --526 -389 -335 

24 . accepting expert advice 352 503 520 31 8 

25.  making jokes -324 -394 --34 1  4 7 5  

26. keeping quiet in class 536 49 1 

2 7 .  arg u i n g  with people -337 -375 

28. showing off -44 7 -35 1  

29.  tak i n g  thi ngs seriously 432 

30. bei ng very pol i te 554 449 328 4 1 3  

3 1 . day dreaming -502 -4 1 2  -344 -360 

32.  questioning the truth of a text book -301 -3 1 3  

33. doing one's duty 4 7 5  388 478 498 

34. exaggerating -581 

35.  not h u rting other people's feel i ngs 457 

36. being a good team member 461 447 623 

• NZ) 

N Z  

478 

433 

384 

352 

579 

604 

539 

348 

390 

305 

334 
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that Fact or I i s  b i p o l ar for a l l three c ountr i e s ,  

out aga in t h i s  "l �  � on si l'!tent l y  m�an ingfu l ; 

� . r .  i tem 3 0  ( be ing very pol i t e ) N Z  + 3 2 8  can be seen 

::1�a i n .�t i t em 32 ( questi oning the tru t h  of a text book ) 
N.� -3 0 1 . There.'lft e r ,  Fact ,.>r I I I  ( ENG .J n d  US <\ )  an d 

Fact or I V  ( USA ) are bi!J o l ar . The remaining 

factor solut i on s  cont a i n  e it he r  a l l negat ive or 

.:� 1 1  pos i t ive lo•1d inr,; s .  . \tt cnt i on t o  s ign va lue s  

i s  t he reforP. i mp or t an t  i n  at t r i but i ng P "'YChological 
�· n i ng t o  each factor . 

It;et>lB 11 i t h  th�; l ! .i�he st l o;HJ in g. s  wore t!-H�n extracted 

a.n d ra:1kr.:d ( �-da":wBt to lo!ws t. )  fol' each factor for 

each c ountry . The se h't" t .. e re l ated back t o  t he ir 

orig i n a l  yhen omen o l oGica l  group i ng  undor the six 

origina l sca les Table 3 2 2 , 2 3 , and 24 . 



TAB L E  2 Z  
1 1 5  

FACTOR ANA LYSIS AND PH ENOME NOLO G I CA L  A PPROACHES ON ATT I T U D E  SCA LES : E N G LA N D  

FACTOR I 

Ran k 

1 

2 

3 

4 

5 

6= 

6= 

8 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  

FACTOR 

1 

2 

3 

4 

5 

6 

7 

Loading 

6 5 1  

595 

576 

554 

536 

-526 

-526 

4 7 5  

473 

470 

432 

-425 

4 1 7  

-406 

-324 

306 

1 1  
5 1 6  

502 

475 

46 1 

457 

388 

352 

FACTOR I l l  

1 -535 

2 -5 1 1  

3 406 

4 -345 

FACTO R I V  

-360 

2 -339 

3 -3 1 7  

I te m  

showi n g  respect f o r  teachers 

d o i ng homework thorough l y  

being obed i ent 

bei ng very pal ite 

keeping qu iet in  c lass 

gett ing i nto trou ble  

smo k i n g  

d o i ng one's duty 

being neat and tidy 

work i ng hard 

tak i ng th i ngs ser iously 

d o i ng a dangerou s exper iment 

st i c k i n g  to the truth 

teasing people 

m a k i ng jokes 

hav i ng self contro l 

m i x i ng well  socia l l y 

hav i ng se l f  contro l 

m a k i ng jokes 

being a good team member 

being enthusiastic 

d o i ng one's duty 

accepting ex pert advice 

i nvest i gat i ng the u nu sual  

tak i ng the l ead 

hav i ng a low o p i n i on of you rself 

gett i n g  everyth ing correct 

day d ream ing 

r u n n i ng r isks 

doing a dangerous ex peri ment 

I tem No. Original Scale ( Phenomenologica l )  

1 5  R espect for a u thority 

1 2  Serious m i nded worker 

R espect for a u thority 

30 R espect for a u thority,  H ig h  conform ity 

26 R espect for authority 

1 3  R espect for authority (negative) ,  H ig h  r isk  

23 H igh r isk  

33 R espect for author ity,  H ig h  conformity 

1 8  R espect for a u thority,  H igh conform ity 

2 Serious m i nded worker 

29 Serious m i nd ed worker 

22 H igh risk 

4 R espect for authority 

1 6  H igh risk 

25 F reedom of emotional ex pression 
H igh risk 

1 0  F reedom of emotional ex pression 
( negative i te m  or ig ina l l y ) 

1 1  

1 0  

25 

36 

7 

33 

24 

1 9  

20 

3 

2 1  

3 1  

9 

22 

H igh self concept 

F reedom of emotional ex pression 
( negative o r i g i na l l y )  

H ig h  r isk,  F reedom o f  emotional  
Ex press ion 

H ig h  conform ity 

F reedom of emotional ex pression 

H ig h  con form i ty, Respect for authority 

H ig h  con form i ty 

H igh r i s k ,  F reedom of emotional  
E x press ion 

H i gh r isk , H igh se lf  concept 

H igh sel f concept ( negative or ig ina l l y )  

Ser ious m i nded worker 

H igh r i s k ,  F reedom of emotional  
Ex press ion 

H igh r isk 

H i gh r isk  
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TAB L E  23 

FACTOR ANALYS I S  AND PHE NOM ENOLOG I CA L  APPROACHES ON ATTI T U D E  SCA L ES U.S.A. 

FACTOR I 

Rank Loading 

2= 

2= 

4 

5 

6 
7 

8 

9 

1 0  

1 1  

-506 

502 

-502 

49 1 

449 

444 

-394 

-389 

-337 

334 

-302 

FACTOR 1 1  
-534 

2 -479 

3 -453 

4 

5 

6 

7 

-409 

-379 

-370 

-344 

FACTOR I l l  
1 634 
2 623 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

533 

520 

498 

465 

457 
-447 

433 
4 1 3  
407 
3 1 7 

3 1 1 

-3 1 0  

306 

FACTO R I V  

1 599 

2 479 

3 444 

4 436 

5 3 1 8  

6 -3 1 3  

7 -303 

I te m  I tem N o. Original Scale ( Phenomenologica l )  

gett ing i n to trouble 

being obed ient 

day d ream i ng 

k eeping q u i et i n  class 

b e i n g  very pal ite 

showing respect for teachers 

m a k ing jokes 

smoking 

a rgu ing with people 

being cautious 

r u n n i ng risks 

i nvest i gating the unusu a l  

tak ing t h e  l ead 

d o i ng new t h i ngs 

doing a dangerous exper iment 

being h ighly i magi native 

being enthu siastic 

day d ream ing 

having self  contro l 

being a good team member 

m i x i ng wel l  soc i a l l y  

accepting expert adv ice 

d o i ng one's d u ty 

show i n g  respect for teach ers 

not h u rt ing other people's fee l i ngs 

show i ng off 

being neat and t idy 

being very pal ite 

being obed ient 

d o i ng new t h i ngs 

being enthusiastic 

teasing people 

wor k i ng hard 

doing homework thoroug h l y  

wor k i ng hard 

st i c k i ng to the truth 

gett ing everyth ing correct 

1 3  

1 

3 1  

26 

30 

1 5  

25 

23 

27 

6 

9 

1 9  

20 

1 4  

22 

5 

7 

3 1  

1 0  

36 

1 1  

24 

33 

1 5  
35 

28 

1 8  

30 

1 4  

7 

1 6  

2 

1 2  

2 

4 

2 1  

accepting ex pert advice 24 

questi oning the truth of a text book 32 

hav ing a l ow opin ion of yoursel f 3 

R espect for authority,  H i g h  r isk 

R espect for a u th ority 

High risk, F reedo m  of emotional  
expression 

R espect for auth ority 

Respect for a u th ority, H i gh conformity 

Respect for a u th ority 

F reedom of emotional  ex press ion,  
H igh risk 

H igh risk 

H igh risk 

H igh risk ( negat ive o r i g i na l l y )  

H igh risk 

H igh ri s k ,  F reedom of emotional 
express ion 

H igh r isk , High self  concept 

H igh r i s k ,  H ig h  conformity 
( N egat ive or ig i na l l y )  

H igh r isk  

H igh r isk  

F reedom of em otiona l  ex pression 

H igh r i s k ,  F reedom of emot ional  
ex press ion.  

Freedom of emotional ex pression 

H igh conform i ty 

H i gh sel f concept 

H igh conform ity 

Respect fo r authority,  H igh conformity 

R espect for authority 

F reedo m  of emot i on a l  express ion 

H igh r isk 

H igh r isk,  R espect for authority 

H igh confo r m i ty,  R espect for authority 

R espect for authority 

H igh confor m ity 

F reedom of emot i on a l  ex pression 

H igh r isk 

Serio u s  m i nded worker 

Serious m i nded worker 

Ser ious  m i n ded worker 

Respect for authority 

Ser i o u s  m i nded worker 

H ig h  conform ity 

Respect for authority 

High self concept ( negative or ig ina l l y )  
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TAB L E  2 4  

FACTOR ANA LYS I S  AND PHENOMENO LOG I CA L  APPROA C H ES O N  ATTITUDE SCA LES N EW ZEA LA N D  

FACTO R I 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

Loading 

-542 

-482 

-467 

-4 1 2  

-376 

-375 

3 53 

-341  

328 

-30 1 

FA CTOR 1 1  

1 503 

2 478 

3 447 

4 3 1 7  

5= 3 1 6  

5= 3 1 6  

FACTOR I l l  

-626 

2 

3 

4 

5 

-581 

-458 

-35 1 

-335 

FACTO R I V  

1 604 

2 579 

3 539 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

478 

433 

390 

384 

352 

348 

334 

305 

I tem 

d o i ng a dangerou s experiment 

taking the l ead 

ru n n i ng r isks 

day d ream i n g  

bei ng h ig h l y  i m aginative 

argu i n g  with peo ple 

bei n g  neat and tidy 

making jokes 

being very pol i te 

I tem N o. Original Scale ( Phenomenol ogical )  

22 H igh r isk 

20 H igh risk 

9 H igh risk 

3 1  H igh risk 

5 H igh risk 

27 H igh risk 

1 8  Respect for authority,  H i gh conform ity 

25 H igh risk 

30 Respect for authority,  H igh conform ity 

quest i o n i ng the truth of a text book 32 Respect for author ity 

accepti ng ex pert adv ice 

d o i ng one's d u ty 

being a good team mem ber 

being obed i ent 

being cau tious 

gett i ng everyth i ng correct 

teas i n g  people 

exaggerat i ng 

gett i n g  i n to trou ble 

show ing off 

smo k i ng 

showing respect for teachers 

doi n g  homework thorough l y  

bei n g  neat a n d  t idy 

bei n g  obedient 

wor k i ng hard 

bei n g  very pol ite 

stic k i n g  to the truth 

hav i ng self control 

keeping q u iet i n  c l ass 

bei ng a good team mem ber 

d o i ng one's duty 

24 

33 

36 

1 

6 

2 1  

1 6  

34 

1 3  

28 

23 

1 5  

1 2  

1 8  

1 

2 

30 

4 

1 0  

26 

36 

33 

H igh conformity 

H igh conformity,  R espect for authority 

H igh conform ity 

Respect for authority 

H igh risk (negative o r i g i nal l y )  

Ser ious m i nded worker 

H igh r isk 

H igh r isk,  F reedo m  of emoti onal 
expression 

R espect for authority ( negat ive 
orig ina l l y )  H igh r isk 

H igh r isk 

H igh r isk 

R espect for author ity 

Ser ious m i nded worker 

H igh conform ity,  R espect for author ity 

R espect for author ity 

Serious m i nded worker 

R espect for author ity 

R espect for author ity 

F reedom of emot i onal  ex press ion 

R espect for a u t h ority 

H igh conform ity 

Respect for authority,  H i gh con fo rm ity 



C ompari son between t he ear lier phenomen ol ogical 

approach and the l ater factor ana lysis approach 

! i 3 

in gr ouping items i s  interesting . For the most 

part ther e is agreement , although some unexpected 

grouping s  of original sca le items exi st within some 

factors ( notwithstanding sign change s in l oadings 

�1 ich are quite c on si stent ) .  

�NgLAND, Factor I i s  mostly l oaded wit h it ems from 

the or igina l Rea�ect for Authori ty and Hi�h Ri sk 

sca les . Factor I l  i s  main ly composed of items 

from t he or i�:ina l High C onformity , High Se l f  C oncept 

an d Freedom of Emot i onal Expression sca l e s . Factor s 

Ill and IV c omprise items fr om t he original High 

Ri sk  sca le . 

Jk S . A . , Factor I c ompri se s  i tems a lmost equal ly 

drawn froe t he or ieinal High Ri sk and Respect for 
Author ity scale s ,  and square s wi t h  Ensland Fact or I .  

Factor I I  c ompr i se s  it em s  almoet exclu sive ly from 

the origina l  High Risk scale . Fact or I l l  repre sent s 

a mixture from t he  fol lowinc cr iginal scale a a  

Freedc:a of Smotiona 1 Bxpreaai on ,  Rich Se l f  Concept , 

Reepeot for Auth or ity , Hieh l. onforaity and Seri ou s  

Minded Worker . Factor IV compri ses it.eae fro. 

Ser ious Minded Worker , High Se l f Concept , keapect 

tor Aut hor ity, and High Conformity . 

NB\v ZEALAND, Factor I i s  a lmost coaplete ly composed 

of iteaa troa the or ieinal High Riak aca le and again 



resemb les E ng land and u . s . A .  Facto r I .  Factor II 

draws items from the origina l High C on formity , 

1 1 9  

High Ri sk and Ser ious Minded l'i orker scales . Factor II I 

involves the or igina l High Ri sk , Freedom of 

Emot i onal Expre ssi on ,  an d Re spect for Authority sca les . 

Factor I V  compr i se s  a maj ority of items from the 

or igin a l  Re spect for Aut hority sca le t ogether wit h 

some from High Conformity . 

On the w hole a more mean ingful re lation ship i s  seen 

to ex i st between the vhen ome n ologica l and factor 

an aly si s  approa che s than might have been pre dicted . 

Thi s may be �art ly attributable to the proce ss of 

having t hree profe ssion a l  worke rs in the fie ld 

independent ly r ate e ac h  ite. for inc lusion in each 

orig ina l  sca le . However , factor analysis adopted 

a more par simon i ous appr oach and a more acroes-the­

scale appr oa ch based on actu a l  pupi l percept ion . 

The naaig of factor s  attempts a hanaony between 

matheaatical and p syoholO(lic a l  aeaning . In t he 

pr e sent situation iteaa were ranked on the basia of 
their f actor loadines in order t o  aesi•t in the 

naming proce ss - those items wit h  hia'heat loadinga 

being given specia l con sider at ion . A• t he result 

of thi s procedure t he t ollowing factor labe l s  can 

be augce atedt 



1 2 0 

Engla nd Fact or 
" 
" 
" 

y. s,A .  Fact or 
" 
" 
.. 

I 
I I  
I II 
IV 

I 
I I  
I II 
IV 

Respect - Obedience 
Self Cont rol 
Sol f  C once�t 
Risk Taking 

Resvect - Obedi ence 
Ri sk Taking 
Self C ontrol 
Serious Mi n dedness 

New Zealand F�ctor I Risk Taking 
Conformit y  " I I  " III 

" IV 
St;J l f  C ontrol 
Rosvect - Obedience 

It wi l l  be n otice d  from Table 2 5  that the number 

of items pe r  Fact or Scale varies c on sider ably and 

that for Factor I II Eng lan d  and New tea l an d  and 

for Factor IV England • the re are too few items ror 
any re liab l e  indiv idual , and probab ly smal l group , 

an a ly sis . 

Tt\BLE 2 5  

Distr ibution of Number of te act or Sea l 
for Att!$Ud� S,oale 

--
tfo . of 

ItelllB Factor Factor Factor Factor Country I I I  Ill IV 

BNG t 6  7 4 3 
USA 1 1  7 1 5  7 
NZ 1 0  6 5 1 1  



( i i )  High and low sc orer coms,arisons on ,1'\ttitude 

Factor.§ 

The d gree to which high and low scorer• on fluency 

and flexibi lity of thinking might be significantly 

di fferent in the ir re sponse s  t o  items compri sing 

att itude fact or sca le s was investigated . In order 

to examine thi s que st i on  24 set s  of t -teat a between 

high and low score £  en fluen �y and flexibi lity , 

separate ly , and for each of t he four factor scales 

for each country were ca lculated ( Table 26 ) . 

Di fferen ce s according t o  country , fact or sca le ,  

f luency , and flexibi lity were observed a s  follow s & 

C ountry d i fference s 1  U . S . A . yie lded four set s 

of statist ically sign i fic ant differences ,  Enaland 

two , and New Zea l and one . 

t 2 t 

Factor scale difference a a  F�otor I I  revea l  d t hr  e 

set s of sign ificant d if ferences}  Fact or IXI ,  tWO J 

Factor I ,  twoJ and Factor IV , none . 

Fluency/flexibility difference s •  Flexib ility 

accounted for five of the aeven .. ta ot stcnificant 

differences,  and would therefore appear aore 

sen sitive than fluency in revealina peraonality 

differen ces in tbi study . 



TAB L E  26 1 22 

H I - LO F LE X I B I L ITY AND F LUENCY SCOR ERS ON ATTI TUDE FACTORS 
(t--Tests Between High (+1 S.D.) and Low (-1 S.D.)  

Scorers on F luency and Flexibil ity (separately)  
ENG.  Fluency 

on each of the F our Attitude Factors) 

Degrees 
p < Factor Freedom Means Variance No.Obs. t 

1 1 34 2.354 1 . 570 592 1 . 1 46 
2. 268 1 .64 1 544 

2 495 1 . 579 .799 259 -.283 
1 .600 .634 238 

3 282 3.770 1 .2 3 1  1 48 - 1 .386 3.94 1 .893 1 36 

4 2 1 1 2.8 1 9  1 . 3 1 8  1 1 1  
. 5 1 3  2.735 1 . 547 1 02 

ENG. Flexibi l i!Y 

942 2.3 1 8  1 . 654 544 
2. 390 . 0 1  2. 1 22 1 .382 400 

2 4 1 1 1 . 533 .6 1 0  238 
. 644 1 .485 .478 1 7 5 

3 234 4.060 .956 1 00 
2.075 .05 

3 .772 1 . 205 1 36 

4 1 7 5 2.843 1 . 504 1 02 
1 . 455 2 .573 1 .4 1 7  7 5  

U.S.A. F l uency 

4 1 6  2 .5 1 6  1 .6 56 209 . 764 
2.42 1 1 .602 209 

2 264 4.240 . 7 54 1 33 4.603 .0 I 
3.676 1 .226 1 33 

3 568 1 .842 1 .024 285 3 . 1 99 .0 1 
1 . 592 . 697 285 

4 264 2.037 1 . 705 1 33 - 1 .399 
2.255 1 .498 1 33 

U.S.A. Flex ib i l i!Y 

427 2.722 1 . 7 89 209 2. 524 . 0 1  
2.400 1 .694 220 

2 27 1 4. 1 65 .8 1 4  1 33 2.469 .01  
3.864 1 . 1 88 1 40 

3 583 1 .670 .796 285 -. 085 
1 .676 .872 300 

4 27 1 2. 1 57 1 . 832 1 33 .3 1 6  
2. 1 07 1 .652 1 40 

N.Z.  F luency 

5 1 8  3.296 1 . 881 300 . 502 
3.236 1 . 735 220 

2 3 1 0  1 .966 1 .054 1 80 1 .06 1 
1 . 840 1 .073 1 32 

3 258 2.373 1 . 580 1 50 1 . 531  
2. 1 36 1 . 408 1 1 0 

4 570 1 .990 1 . 1 90 330 1 . 593 
1 .85 1 .903 242 

N . Z. Flexibi l ity 

578 3.438 1 .7 7 5  3 1 0  1 .677  3 .251  1 .795 270 

2 346 2.048 1 . 26 1 1 86 2 . 294 .05 
1 . 802 .677 1 62 

3 288 2.400 1 . 543 1 55 1 . 580 
2. 1 7 7 1 . 272 1 35 

4 636 
2.076 1 .307 34 1 1 .684 
1 .936 .854 297 



1 2 3  

The interpretat i on  of high and l ow sc orer s t oward 

items compri sing each f a ct or scale wa s obtained 

from the direct ion of signi fic ance of the two 

mean s ( 1 - 5 c oding corre spondi ng t o  " strongly approve " 

- " strongly di sapprove" for p osit ive ly l oaded items 

and S- t for negat i ve ly loaded items) . The re sult s 

appear be low t 

England (f.x, � . 01 }  Factqr I (Re seect - Obedie nce ) 

High e�orers in flexibi lity tended to be neutra l 
!gward •. whi le l.,ow scorer!! ttn<!ed to stronsll 
,!Pprove of • • •  

"be ing obed ient" 
"working hard" 
" st icking to the truth" 
"havinn se l f  control" 
"doing homework thoroughly" 
"showing respect tor teachers" 
"be ing neat and t idy" 
"keeping quiet in c la ss" 
"taking things ser i ously" 
"being very polite " 
"doing one ' s  dU'ty" 

,aut. hi&h sgq�rs tended to aperove aore of • • • • •  

"gett ing into trouble" 
"t.,asing people " 
"doing a dangerous experiaent" 
ttmoking" + "aaking jokes" 

§nglan$! (Px, �� .:.0�) Factor III {Se lf Conceet ) 

- "tarh �prer s in fltxibilj.ty tended to cU.!aPprove 
o _, �h le l ow_scortr• tendea tg bt negtral abcmt 

"having a low opinion of yourself• 

)!ut bis:h §C2£!Fii tended to app£!rf! aort of • • • •  

•inveet icat tnc the unusual" 
•taking the lead" 
"getting everything correct" 

• • • 

+ 'l'he ae  last five 1teas have negative loadinas ( Facto.- I 
1a bi polar ) and hence require reversa l  of initial 
interpretationa l rubri c  above . Such is alao the case 
with Englan d ,  Pactor III J  U . S . A . , Pactora I and III . 
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U . S . A .  ( F l ,  p.< . 01) Fact or I I  (Ri sk T aking )  

- Blgh sc orers in fluency tended to approve of , 
wh i le low sc orers tended t o  be neutr a l  ab out • • •  

"being highly i maginative" 
"bei ng ent husia st i c '' 
"d oing new things" 
"inve st igat ing t he unu sua l "  
"t aking the le ad" 
"d oing a d ange rous experiment " 
"day dre aming" 

.!L S .  A .  { Fl..a f< . 0 1 )  Fact or: III (Self C ontrol ) 

- �gh sc ore r s  in f luency ten ded oq\[ mi ld ly to 
aperove of, while l ow score r s  tended t o  str ongly 
aeprove of . • • •  

"being obedient" 
"working hard" 
"being ent husiast ic " 
" havin g se l f  contr ol "  
"mixin" we l l  soc i a l ly "  
" doing new t hings" 
" showing respect for t e a c hers" 
"be i ng ne at and t i dy" 
"accepting expert advice " 
"be ing very polite" 
"doi ng one ' s  duty" 
"not hurt ing ot her pe op le ' s  fee ling s" 
"be ing a good team membe r" 

hut high sc orer s  tended t o  approve more of 

''teasing pe op le " 

" showing off "  

• • • • 
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y. s . A . (Fx, �.� . O lJ .  Factor I (Respect - Obef3ience ) 

- �i&h scoters ,in fl�Kib i lity tenrt�d to bt neutral 
t oward.a while �ow t!C or e rs tended to mi ldly 
!Jmrove !l,f • • •  

"being obedient " 
"being cautious" 
"showing reope ct for te ac he r s" 
"keep ing quiet in c lass" 
"be ing very polite" 
by.t high f!C9£er s tended t o  approve aore of • • •  

"running ri sks" 
"getting int o troub le" 
" smokin g "  
"making j okes" 
"arguin� uith pe op le " 
"day dre aming" 

U .  S .  • _( Fx, �� • 0 1 )  Factor II (Risk T akinp;) 

- H igh sp_grers in flexibi lity tended to approve of 
�1ile low §cor.e r s  tended to be neutral about • • •  

"being h igh ly imaginative" 
"being enthusiastic" 
"doing new thing B" 
"investigat ing the unusual" 
"taking the lead" 
"d oing a dan gerou s experiment " 
n day dreaming" 

�ew �@ala�d lEx, p\ . OS) Fact or II (Con formity) 

- !!i&h. so.er!.t.! in flexibility ten.ded t o  onlx mi ldl% 
approve , of • • •  

"beina obedient" 
"being caut ious" 
"eett ing everythin, c orrect" 
•accepting expert dvice" 
•doing one ' •  duty" 
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C onc l u sion s  from thi s  sec t i on of Test 4 suggest a 

consi stent pattern in the direction and trend of 

t he seven set s of sign i ficant d i fference s .  High 

score r !l!  on bot h  r ltiD n cy and flexibi lit y  are seen 

as !!LO!:..Lauvrov:t'QJ: of run n ing ri sk s  an d being 

imaginative , but l e s s  av�rovin£ of aho�ing respect 

for authority , being a ser ious minded worker , and 
con forming , than low score r s . It i s  a s  i f  the ir 

increased fluency ( i . e .  generat ion of �any ideas) 
and f lexibi � � ty ( switch of category) bring them 

into con fl ict with t he status quo. 

Nevert he le ss the degree an d incidence of the se 

findings for each fact or scale and each country i s  

uneven , and a� caut ion i s  necessary . Fi rst of 

a ll ,  t he actual amount of directi on a l  change , 

a lthou�h significant , i s  sma l l . It i a  c ertainly 

n ot a bil)olar chan{i:e - from stroncly apvrove to 

strongly di aavprove . It i s  on ly the dir-ect ion of 

the at titude trend that significantly differentiates 

high and l ow fluency an d flexibi lity scoring groups , 

and it wou ld be ino orreot to so high and low 

scorers on fluency and flexibility a a  beina 

diametrical ly opposed on the factor soa lea . 

The incidence of significant difference• ia uneven for 

the three couot.riea . Taken overall the y •uaae t a 
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trend , but for eithe r  New Zealand or England 

separate ly , t he re sult s  must be viewed tentative ly .  

In both the se c ountrie s the number of factor s  

showing sign i fi cant difference s between high and 

l ow sc orel" s  on f luency and f lexibi lity i s  Slllal l 

and \-Jit hin two of t he se factors the nUJRber of 

items i s  a ls o  smal l .  Por the u . s . A .  samp le , howeve r , 

t he  eviden ce is more sub st an t i al . 

Furthe1• stuoy emyloy ing m ore specifica lly item­

keyed faotor scor e s  wit h a wider samv l o'f pupi ls 

wou ld seecn adv i sab le before any generalizable 

c onc lusion s cou ld be made . 

( i i i ) Chi-sguare �a lys;i s  o f  hyh and low scorers 

(flu�ncy and flexibility) on P�r aonal Prefe rence 

Que st ionnaire1 Te� 4, � art Il 

Thi s short multiple choice que st ionn aire which 

formed the final sect ion of Teat • was of a personal 

pre f8ren ce type ; e . g .  If an experiment fai led would 

y ou  rather 

( a )  .Find out '�hy it tai led? r ! 

or ( b )  Start a different one ? 

Results we re ana lysed by eaployine chi- aquare and 

Fi she r ' s exact probab.i lity test a  to the re eponse a ot 

high and low scorer on f luenoy and flexibility 



sep arate ly for each item . In on ly two out; of t he  

54 �:t s  of probab i lities were the differen ce � beyond 

r.han ce at the . O t  or • O S  leve l .  !t would t he re fore 

seem that un litc� t he fact ori sed P art I ( Attitude Scale ) ,  
P art !I provE'l s a poor dif' ferentiat or of extreme 

Rcorors in t he- f' lnency and fle x ib i li ty doma in . 
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C .  S E X, C L  SSROOM1 TE. C HER >\Nil PEER RATING D IFFERENCES 

.f!lrthoc chi.:,aguare analY§is of hich �d low scors,r.a 

A ser ie s of n on -parametri c an alyse s  employ ing 

c h i - sq uare and Fi sher ' s ex · ct pr obabi l ity te st s  

we re unde rt aken t o  examine expected frequency 

c ont ribut i on s  in the bove are a s . 

Se! Di fference s 

The quest i on  of whethe r sign i f ic antly more boys or 

gir l s might fa l l  int o e it he r of the high or l ow  

sc or ing c ategor ie s  of f luency or f lexibi lity of 

think ing is of some c oncern f or science , and of 

some imp ortance for certain stat i stical an alyses in 

t he pre sent inv e st ieat ion . C h i - aquare ana lysi s of 

high and low sc orers on f luency and flexib i lity in 

U . S . A .  an d New Zealand yie lded n o  signi f i cant 

d if fe rences in expecte d  frequenc i e s  by sex ( , ppendix G ) .  

It should be stre ssed t hat thi s conc lusion i s  

v a l i d  only for t he samp le of pupi l s  and t e st c on t  nt 

of t he pre sent study . One explanati on  f or t hi s  

c onclusion - whi ch i e  c ontrary t o  the exp stat i on 

of re su lt s drawn troa a wider bet rogeneoua samp le 

- i s  t he very fact that theae pupi ls repre sent the 

hichest ability leve l in acience that e eh school 

cou ld offer . This .. ana that a H le ctive pr ocess 

ha s a lready occurred in the echoola ,  whereby the 

cirls in the sa•ple are great ly superior to th 

average run of ctr l s  in science - aore so than in 
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the c a se of boy s .  Thi s  i s borne out by the sma ller 

number of g ir ls in the samp le to bep·in with . 

An other explanation ( which m ay run pari passu with 

the forme r )  i s  t hat , part icu l ar ly in fluency and 

flexibi l ity of thin� i ng ,  gir l s  may have a slight 

super i or ity over boyz - de sp ite any cultur a l ly-

deterndned sex di sadvantage in worki ng wit h  suc h  

sc ience st imu l u s  words a s  acid , oxygen , aagnet , 

space , etc . 

C lassroom an�hoql d ifference! 

How far different c la ssroom an d school samp le s 

c ontribute t oward hi gh and l ow scorers in f luency 

and f lex ib i l ity i s  of some interest in terms of 

c lassrooa c l imate , teaching sty le and ot her v ar i able s .  

However ,  the pre sent study can on ly examine the 

extent to which they exi st an d not the cau se s  for 

them . 

Thr ough the use of chi-aquare and t he more st ringent 

Pi aher' s exact probab i lity te at ( for ce ll numbers 

le ss than five ) the null hypot he si s that t he contribut i on 

t o  high ( or  low ) scoring group a from ach c lassroaa 

and each sc hool occur s by chance , was inve st igat d .  

( Table 2 7 )  
+ 

+ 
See Appendix H for coa�pilati on of obHrved and 
expect d frequ ncies by c la ssroa. and school . 



TABLE 27  

C laaarooa and Sch 
u . s . A .  

Cogpt_ry CJaJ�SrOJMa Chi-Muare Sit:mif icanee School Ch!-HJ!&re Sioificana 
Level 2< • Level P<. 

EliG 0 1  Fl , . 9864 • o s ( Fi sher ' s  exact 0 1  Fl 7 . 8 S76 . Ot 
teat . 1 7 )  

Fx . 8 S t 4  - Px . 688 
02 Fl 1 . 89 1 3  

Px . 1 704 

03 Fl 3 . 1 963 . os 02 Fl 3 . 1 963 . os 
Fx 1 . 243 7 - Fx 1 . 2437 

04 Fl 2 . 04 1 0  ....- 03 Pl 2 . 4466 
Fx 3 . 0773  . o s  Fx . 9 1 1 7 

06 Fl 2 .  t t S4 
rx t . 728 S -

07 Fl . 486S -

Fx t . 4726 

09 Fl J . S7 S t  . o s ( Fisher' s  exact 04 Fl 3 . S7 S t  . 05 ( Fi sher' s exact 
test . 09 )  test . 09 )  

Fx 1 . 6 7 04 - Fx 1 . 6704 -

t O  F l  2 . 58 1 6 - os Fl l . 4866 
Px . 3864 - Fx . 7284 

1 1  Fl . 0360 
Fx . 3270 

-
w 
-

---



C�t_ry C lasaroca 

USA 12 

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

Chi-scruare � . -

Fl . t 666 
f'x 2 . 1 349 

Fl - S-2 30 
Fx . 0378 

Pl 8 . 3692 

Fx 7 . 3565 
Fl 1 . 2624 
Fx l . J .S32 
Fl . 468 3 
fX . 5072 

Fl . 02 1 6  
h - 4301  

Fl . 0428 
Fx . 8 4 1 8  

TABlE 2 7  ( continued ) 

Sisnificanee .§!:boo! 
Ley.J,. _ _p_� 
- 06 
-

- 07 
-

. O t ) ( Fi sber ' s exact 
) teat • 20) 

. 0 1 ) 

- 08 
-

- 09 
-

Chi -square 

Fl . 1 666 
Fx 2 . 1 349 

Fl . 0428 
Fx . 9 1 02 

F l  • .t68 J 
Fx . so12 
Fl . 0404 
Fx 1 . 1 926 

Mcnifieaoe� 
Leve l___e< 

-

-
-

-
-

... 
w 
N 



C_o'Wltrr C la ssroom �hi-atm.ar� 

lf Z  1 9  Fl t . 6J91  
Fx . 2 S3S 

20 Fl . 0303 
Fx . <)8 1 1  

2 1  Fl 1 . 4707 
Px . 6879 

22 Pl 1 . 8 7 94 
Fx - 7944 

23 Fl . 402 9 
Fx . 08 33 

24 Fl . t8 66 
P:x . 9 183  

25 Pl . 0284  
Fx " 1 344 

TABLE 27 (continued) 
§i«nificsce 

U,-vel _ P_<-� � 

-
-

-
-

-
-

-
-

-
-

-
-

-
-

Sebool 

1 0  ) 
) 

1 1  ) 
) 
) 1 2  ) 
) 

t 3 ) 
) 
) 

1 4 � 
t S  ) 

) ) 
t6 ) 

) 

Chi-1guare SitmiLi�a� 
Leve� 2 <" 

Sa.e aa for c la asroom 

• 
Chi -aquare calcu lations on OliYett i PrograJIIIUl 1 0 1  progr-d wit h Yatea correction 
'or continuity factor . 

Fisher' a B.sact pr obabil.ity ca lculation• oo I . B . M .  16/20 Cc.puter . 

-
c.a 
w 



The re su lt s indicat ed that for ���land the null 

hypot he s i s  c an be reje c ted beyond the . o s level 

in four out of nine c l &!!lrqoa ca se s ,  although 

Fisher ' s  exact probab i lity lower s the st rength 

in two c a se s . In thr e out of four c aae a the 

rejection wa s pr emi sed on flue ncy . Two c la ssrooaa 

e nntributed significantly aore pupi ls to the high 

scori ng  f luency catag�ry than on the baai s of 

expected frequency ; one cla aerooa cont r ibuted 

sicn i fi c ant ly aore pupi ls to t he  low scorina 

fluency category , and one classr oom cont ributed 

sf� ificant ly fewer pup i la to tho high so oring 

flexib i lity c ategory . 

�-hen §C hool difference s are examined for §ncl and 

three out of the five school samvle s indicated 

sJ.i'n i f icant differen coa in the ir contribut i on to 

high and low scores on flue ncy and flexibi lity , 

a lthoueh Fisher ' s exact probab i lity te st l owered 

the strength slight ly in one ca se . In e ac h  of the 

t hr ee ca se s  t he sign i fi cance wa s attribut ab le t o  

f luency . 

For y, s , A .  the null hypothe si• can be rejected at 

the • 0 1  leve l in on ly one out of aeven 21••1£01!! 

cases ( but in both fluenc y and flexibility ) ,  alt houah 
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aga i n  Fi sher ' $  exac� prob�bi lity lowera the strength 

of t he reject ion . When JOb99! differeucea are 

exaained for the U . S . A .  samp le n o  aiani ficaot 

diffe rences occur in t heir cont ribut ion to hich 

an d  low scores on fluency and f lexibi lity . 

For �gw Zealan d  the nul l  hyvothe ai a could n ot be 

rejected in any ot the ven claear ooaa ( achool ) . 

'l'hua the tendency of the New Zealand and Allerioan 

clasarooae in th.i a aaaple t o  contribute ecorers 

•o.ewhat evenly to high and l ow aooring fluency 

an d  flexibi lity group s, ia to be contra sted wit h 

the un venne ss ot the Engl i sh olaaaroom contribution 

in the aaal) le . 

Where c la sroaa contributi on i s  aicn itio nt ly 

dif ferent �ithin a school it r ni aee questions, 
part icu la r ly about t eaching style ( curriculum 

c ontent and pupi l  abi lity can be looked upoo aa 
fairly con.tant in the pre aent within-school sample s ) . 

Where difference• occur �tW!!B eahoola but within the 
saap a.aap le by country , a fairly wide r ang of variables 

includina currioulua content , apecif i o attitudinal 

and cognitive varlabl a, rewaa-d ayateaa and te chin• 
style a,  would be open tor conaideration . Some ot 
the se  i ssues wi l l  be exaained t\lrther in Chapter 

aix . 



���her and 2_e�r ra t.,!ng categ.Qrk§ 

Each senior science teacher nominat ed four pup i l s  

from hi s c lass whom he c on sidered d i sp laye d &  the 

most 2rizin!! idea s in science ( O ) J and,  t he  

�Jl�S� abi litx in scien ce ( A ) .  In addit ion he 
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was a sked t o n ominate :  four pup i l s  �hom he enj oye d 

te aching .!.� ( B + ) ;  an d four pup i ls wh OJB he enj oyed 

teac hing .1!!!.!!1 ( .B- ) . Pet:}r r a ting n omin at i on •  were 

obta ine d for 1 pupi ls wh o  d i sp layed the ntost 
£ricin�! ideas in science ( 0) ;  and , pupi l s  wh o 

J!_Qrk.e d thtt_!!.!!:de� i n  11c iene!! (W ) . 

Observed freq11e noie s for eaoh of the above c ategor i e s 

were ()bt a ined for high-low fluency and flexibi lity wo' tfS 
( Appendix I' ) • Observed and expected frequencies 

were t he n  determined for chi-square ca lcu lat ions 

( Appendix J ) .  P robab i lity studies were then 

un d rtakon to te st the nu l l  hypothe s i s  that the number 

of re sponses in each teacher and peer rat ing category 

( O , A , B+ , B- , O , \·i )  re late to high-low scorers in fluency 

an d  tlt!lxibi lity on th ba si s of eh6lnce . Thtt re su lt s 

appea r in Table 2 8 . 



TABLE 28 
Teacher and P e er kati!C Probabilities (Chi-square) on the Basis of Hi -Lo Fluencx and Flexibilit% ·  

England, U . S . A . 1  Hew Zealand 

( 0 = aost origina 1 

CO_UDt ry IU.-J-o f'l.__._. Px 

ERG Hi -Lo Fl . 

Hi -Lo Fx .  

USA Hi-Lo Fl . 

Hi-Lo Px . 

lfZ Hi-Lo PI . 

Hi -Lo Fx .  

A = highest ability B+ � enj oy teachi ng aost 
W = harde st working ) 

B- = enj oy teaching least 

Chi-Square and Probabi lities 

Teacher Ratigg Catesor% Peer Rat ing Categoa 

0 A B+ B- 0 \\' 
p p p p p p 

2 . 6 7 50 - - 7 9 t 9  - . 9 1 00 - . 2 9 3 7  - 1 7 . 07 6 0  . 0 1  2 . 02 t 5  

1 . 4 388 - . 5 1 2 9  - . 0 1 34 - . 0446 - 1 9 . 3 3 04 . 0 1 1 3 . 97 7 9  . 0 1 
- -

1 . 7 1 63 - 5 . 2 707 . os . 002 0 - : 342 1 - 2 1 . 1 36 7  . 0 1  107 . 04 6 9  . O t  

• .(464 - 1 . 8 1 1 s - . 0029 - . 1 1 07 - 2 5 . 68 2 5  . 0 1  1 5 . 36 2 9  . 0 1 
-

1 . 02 3 0  - 1 . 90 1 3  - . 1643 - . 94 02 - . 5046 - 9 . 7 2 59 . 01 

. 0 559 - . 04 3 5  - . 3 488 - . 60 9 1  - 2 . 3 58 7  - 2 4 . 00 1 4  . 0 1 

O livett i P rograama t O t  employi ng Yate s  c orrect i on for continuity factor . 

� 
� 
..... 
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Ieael)!r rati••c cateco.r:k• 
Por gl.and no teacher rating c tecory reached a 

leve l of stati stical sicnificanoe at or bey�nd the 
. OS level w�n comvaring h�h- low �oores in fluenoy 

and flexibi lity . The eateeory which attained the 

hiebe st 1 v 1 of significanco wa s t oriaina lityt 

which rfJ&c he1l the . 1 0 l eve j for f.luen oy nd . 10 for 
fl Y-ibi .H ty - ·te ac�wrs EUif:litini:Jii more pupi l s  in the 

' oricina lityt c a tegory to the high than to the low 

+ sc oring test. group s .  

For JLS,A . on ly OtlQ teacher rating c teeory reached 

a leve l of statistical s�lific�nce t or b�yond the 
. os level . Thi s Qecurred for the ' nighe.t ability' 

� tegory where sienifioant ly more pupils in the hich 
scorina f luency grQlp were nominated by te aohere as 

beina of the h�ho at .sbility . Simil.u·ly the trend tor 

er i&i nality no:ainations i s  in t m  same direction at 

the . 2 0 level . 

For �J" Z ftle� 34 n u  t.eduhe r  rat i�· o•tegory reached 

a k<Yal of st c1t i sti�al significance . However , the 

�bility' ( . 1 0 )  and ' originality' ( . JO }  favourtnc the 
hjg hor £Cori f\it fluency grouv in each case . 

•see Popha• ( 1 967 ) paeea 53-5• for d acriptive uae 
of p leve ls up to . 30 .  
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l!•tr r11t&g cattlqr!t.! 
P eer ratings for ' or iain lityt aod ' hardest working ' 

significantly differentiated hi•h and low acorinc 

groups in flue n cy and flexibility . 

For Jlqcla nd peer rating nomination s  reached 

sign ificance ( < . 0 1 ) in the originality category 

for b oth fluency and flexibi lity , thus rejecting 

the null hypothesis . P eers assigned significant ly 

more ortainal ity nominati ons to pupi ls wh o  scored 

high in both fluency and flexibi lity than to low 

scori na pupi l s .  ( A  simi lar but not so statistically 

sisnitioant trend wa s ob served for teacher s) . It 

i s  perhaps surpri sing that high and low scorers on 

fluency and f lexibi lity should be differen tiated by 

peer s ( an d to soae extent by teacher s )  on or�ipalitr 

rating s .  Thi s  rai ae s  the que stion a s  to how toaohera 

and peers interpret ratina oat gorie a such a a  

' oriein al ' . P er rat il'liJ noaainationa for • ha rdest 

workinc ' in soience a l so reach d aignifioance for 

f lexibility ( (  . 0 1 ) - fewer ob .. rved frequencie s being 

found in t h  low scoring c ateaory than expect d by 

chance . 

For U, S,A . peer rating n oaination a aaain reached 

sicnifie an ce ( { • 01 ) tor both oricinal ity and hardeat 
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working categori e s  favour ina high scoring fluency 

and flexibi lity eroups in e ach c a ae . 

For ti§w LealaysJ peer ratina noainations for 

' h ardest worker '  reached eigni fic nee ( <. . 0 1 )  

favour ing t he highe r scoring f luency and flexibi lity 

groups . Surpri singly , however ,  the previous trend 
in t he  Eng l i sh and Ameri can sa�le s for peer ra tings 

in or iginal ity to reach sianificance did not occur 

for Now Zea l an d ,  a lt houch the tendency wa s apparent 

( . 1 0 )  for th hich acorinc flexibi lity croup a .  

In�ividutl aoalrsis of hiah »etr rated euvi lp 

A more indi vidua l an alysi s of fir st and aecond highe st 

pe r rated pupi l for ' original i ty '  and ' hardest 

+ 
worker' in science was undertaken for each c laaa .  

The sample f or which t hi s  informati on wa s ava i lable 

comprise s  Sl puv i l  fro. 1 8  claasr ooma . Teacher 

rat inas and .. an fluency ( Fl M) and flex ibi lity ( tx  M) 
acore s were th n deterained for each pup i l  ( Table 2 9 ) . 
Thi s  analysis h ighl1ght ed a creator decree of 

accordance be�ween teacher and peer �atinas than 

atcht have been expected froa the chi-aquare ana ly sis ,  

a lthogch aiai lar trends between teacher and peer 

+ 
Becauae of t he  incid nee of 80ae coepoaite c lasaea 
a c on stant extraction of two pupi l a  waa not lwaya 
appropriate . Furthermore the aaae pupil aoaetimes 
achieved a ' fir st • rat inc in one catecory and a 
' first • or ' aecond ' ratinc in t he  other category . 



1 4 1  

TABLE 29 

,!!!a l%Sif ot Seaet�d samel• of H!gh Peer R!t� Py�i!s 
( O  • •oat oricinal , A • highest ability , 

B +  m l ike teaebing aost , 
w • hardest workina ) 

B- • like te aching least , 

�oyntrx '1!1§ ssu:l�t Petr &!tina T asb!£ Fl M h M 

.2· w . Rat in& �Sccrea) -
BNG 0 1  24 1 st 2nd O , A  52 6 1 

0 1 22 t at A 59 H 02 3 5 and fl 03 44 t at O , A , B +  1t 03 58 1 st O , B+ u 52 
03 S l  2nd A u ft 03 42 lnd O , A, B-
04 1 0 1 t at A 
04 1 2 0 2nd A 49 43 
06 68 t at 2nd O , A 45 57 
06 8 0  and 0, 8+ 57 !I 
01 1 22 t at A 46 47 
07 1 2 1  2nd 42 46 
07 1 1 5  t at O , A , B + 51 B 07 1 1 8 l at 0 Z2 
09 1 4 1 2nd t at  O , A , B + 53 
09 1 45 Zn<i A 53 57 
09 1 28 1 st 49 54 
1 0 , 1 1  f rtial information on ly 

• 7 cl sses compri sing 1 3 1  pupi l s .  
P reaent .. lected -p le • 1 8  

USA 1 2  2 8 7  1 st  t at 38 36 
1 2  3 00 2nd O, A 5 1  47 
1 2  29 1 2nd O, A jz !.i 
l l ,  t 4 , ) t' artial intcraati on only 1 5 ) 
1 6  3 54 1 st  A 59 47 

1 6  3 50 l .t 2nd O , B- 47 57 
1 6 363 2nd 0 , 8+ 45 $2 
1 7  380 t at t at  A Jj 60 
1 7  373 2nd H Ji 
1 7  379 2nd O , A  52 
1 8  405 t at 01 A ti SI 
1 8  .t06 2nd 59 
1 8  420 t at• O , A, B+ H I 1 8  .t t O  t at• A -

N • 4 classes ooaprislna 1 08 pupi la.  
.:resent �1 cted aaaple = 1 3  



NZ 1 9  
1 9  
1 9 
20  
2 0  
2 0  
2 1  
l i 
2 1 
22  
2 2  
22 
2 3  
2J 
2 3  
� 4  
24 
24 
! 5  
l S 
2 S 
2 5 

442 
4 56 
446 
494 
492 
47 5  
501 
5.1. 3 
S24 
566 
549 
572 
S79 
595 
S88 
638 
639 
632 
646 
649 
660 
669 

TADLB 2 9  ( continued ) 

1 st 
2nd 
t at 
2nd 

t st 
2nd 

t st 

1 st 

2nd 
t st 
2nd 

l st O , A , B +  
2nd O , A , 8 +  

O , A 
1 st O, A , B+ 

A 
2nd 0 
2nd O ,. A 
l et 0 

A 
2nd O , A 
l et O , A 
2nd 
1 st O , A , B +  
2nd A 

O , A , B +  
1 st  O, A 

0 
2nd O , B +  
t •t A 
2nd A 1 8+ 
l et• 
1 st =  B-

N a 7 c l a s se s  CO .I!lpr i s i ng t 8 4  pup i l s . 
Present se lected aa ap le • 2 2  

!2. 
51  
4 S  
54 
46 
40 
.2! 
5 5 
zj 57 
32 
6 1  
8t 
S& 
* 
42 
36 
44 
41 
39 
ss 
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.u 
54 
44 
57 
44 
49 
51 
so 
z.s 
56 
2 9  
58 
8 6  
31 
5 1  
57 
48 
3 5 
33 
44 
40 
� 

._...__- -··---- ---------------------



rat i ng s  on or ig i na l i t y  had been a lready noted . 

furth e rnoore t he pr e sent ana lysi s i s  different in 

1 .43 

confi n i n g  a t ten t i on  t o  the two highe st rated pupils 

only - a muc h sharj.)er focue .  

N ot on ly i s  there a st r iking ly hish d•&r•• et 
6 iai lar ity between teacher a nd peer a ssessment for 

the se pup i l s  but the ir expected frequencies for 

a satgnme nt t o  high scor ing ( + l SD )  groups ( Fl M 

and �) i s  h i gher tha n  expe cted from chance for 
the Engli sh and U . S . A .  samp le s ,  but not f or the 

New Z e a land . 

The ten highe st pe er n ominat i on s  for or iginalit y in 

the En�l i sh samp l e  were at ched by e ight teacher 

rat ines for oriein al ity . Thi s i s  a remarkably hich 

degree of p ara l le l ism when it i s  real i zed that these 

eight out of ten mat ched pairs  are drawn froa a 

te acher r at i n� samp l e  of 1 3 1  pup i l s  and n ot t he 1 8  of this 

speci a l  &aD!{.; le . Much the same i s  seen between the 

matchi ng o f  the e leven highest pe er nomination s f or 

harde st worke r in science and t he  ten teacher ratinas 

for most ab le in scien ce .  App arent ly the 411'ferent 

wor ding (�arde st work r' , and ' most able' ) counta tor 

lit t le in a lter ing the simi larity of percept i on tor 

thE! two grou;,Js: . Agai n ,  te ac her equ iva lence le based 

on the large r  pool ot 1 3 1  pup i l s . When tett tgorp§ 
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( Fl. l1.t., .t:::Ll!) for• ye cr nomi nati on s  in Bnglan d are 
1 2 c on si de red, five e a se :;; (.E!...l'!) and c:- ig h t  c a. so s  ( Fx M) 

ft:. ll above + l �I.> whe re the extJe o't-e d froque noy in 

each c a se is three ( 1 /6 of 1 8 ) .  

The s�.fVtin l1it;lto 6t �er n ominati on s  for origina lity in 
the �T . � . A .  sau�lc wer e matched by five te achor 

r·a.ting rt Otllina�ions when \.. he l a t ter we1•a drawn from 

nomin a'ti.o l €l  for harde�t. 1.\·0r kt: r in i,>e ie nce were mc.t o hed 

by f mu-- t.o · chor n vrulntlti on s .  noth o f  these r e sults 

l"e!lt'e aent quit e a hi gh l eve l of at�:recmt'lnt . \\'hen 
te s.t I'.ICC�.!! .tre eon s i (lt� re d f or U .  S • .\ . si x c a s e s  

(fl r.rJ3 a n d  four c ase n (.fx M) 1 fal l above + .i. SD whe re 

the expected froquency in e ach c a se is t\to ( l /6 of 1 3 )  • 

The t� lovtm h i�he EJt peer n omi n at i on s for or igina l it y  

in t he  New iecll&n2 aamt- le t"' were m.atched by nine 

teacher ra.i..i ng norninat i on .\.1  when t he latter were drawn 

froua a ...-ool of t 8 4  ,!)U.tJi l s .  J.'h:i. a represent s a very 

h.lg-h do..rre� o'f' equivalence . 'i'he s ixteen hi.-ho at peer 

nOtAinat.i ons for hardest worke r in @leicnce were m tehed 

by eleven teao}�r nomin•tion s which again is high . 
When test scoa·� are considered for :ew Zealan d  six 

1 1 case s  (.f.L.M) dnd four c u ,.es (l!..Ji) fall above + 1  SD 
- - - · - �-· ....  _ _ _ _ _  ___.. - - ---�-- --- -----
l • N ot signifie · nt 
2 • �UJPti fi cant. at t he . O t  leve l 
3 • Significant between the . 0 1  and . 02 level 



where the expected frequency in �ach caae is 

between three a nd four ( 1 /6 of 22 ) .  

1 4S 

This section () f  t he study , which has sharpened the 

focus to the one or two most highly rated pupils 

in eaoh c la ssroom , h a s  shown a high incidence 

ot agreement b\'ttween teacher an cl pupil nominations . 

In many cases the $e highly rated pupils have also 

scored in t he • t SD group on the present testa . 

This is n ot  t o  deny that liJO me  di�crepancies exiat 

- • · C ·  � up i l  (3 5 ,  · � · ( Hishe st ability ) teacher 

rating , zero peer rating toro ha r·ue ct worker in 

science , a lthough third h i ghe st ,;.Hter ratinc tor 

oricinal ity ;  Pupil G 52 ,  • o •  ( oricinality ) teacher 

ratin� , • e r o  veer rat ing . Such d i ecrepant caaea 

wou l d  certa in ly be intere st ing to study furthe r .  

More intensive an a ly �i s might be profitable , 

inc orpor at i ng fewer c l a s sroom s, c loser parallel 

of l an �u a�e fo r rat i ng c ategorie s ,  and aore preciae 

atatistical ana ly se s  ( e . g . bi aerial corr lati ona ) . 
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--------------·---------------------------------------

CHAPTER FIVE 
·----------- .........,..._ . .._...,.. _ _ ___ _ 

RBtJ.'�BIL!l'Y AND V �Lt;;?I'll 
Reliab!li tx 
'l'tdo !:l ;Jpi<.!cts ')f re liabi l ity have a lnt a.dy been 

men t i one d & ( i )  inter sc oror re l i ab i l ity ( pp .  70-7 1 ) 
and ( i i )  equivalf�nt -;. art s  re l .i .ab ility as d �terained 

from c or r� l at i on s  bet,�een te �;:t a: 2 ,\/B and t e st s  

3A-B/C-D ( ,)1-i • 96-97 ) .  C oe ffic i11nt s o f  equiva lence 

or i ntern a l  con s i rt.en r.:y 'lrt'<!lrtJ determino d  for t he se  

test-. s . Empl oy i ng the Spearman-Bro1m prophecy 

formu la for the est ima tio n of re liabi lity , the 

coeftici� t �  for test 2 \/B w re a 

Eng land 
u . s . A .  
New Zealan d  

• 76 f l uency 
. 1 S fluency 
. 74 i'lnoney 

nd f or  test s  3 ·'L-B/C-D 
Eq l and 
v . s . A .  
New Zea land 

• 7 1  fluency 
. 7 9 fluency 
. 7 6 t' l umcy 

. 7 3 flexibi lity 

. 7 1  flexibility 

. 10 tlex ibi lity 

. 67 flexibi lity 

. 66 flexibility 

. 11 fl xibility 

The $e re su lt s  compare favourably with those obtaine d 

by Wal laeb an d  � oean ( 1 96 5 )  who reported coefticienta 
ranging froa . 5 1 to . 93 with the sa.e �thod . 
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The main emphaais in the preaent aect i on  on 

re l iability ,  h owe .�ter . will be gi ven to teat-retest 

re liability { coefficients of stabi lity ) , includinc 

an ana ly ais of the atability of extreme scorers, and 

ot sex di fteren o� a .  A related i saue to rete at 

re liability will also be examined . !hi a involvea 

the de,ree of variab i l ity inv olved in the re-markinc 

ot the Jri«inal re sponse s of the rete 3t samp le 

after an i dentical tiae interval . Such a procedure 

al ao tests the reli b i lit y of scorina procedu re s . 

Three c la ssroom eamp l e a  compri sin 74 pupi ls 

( 40 aalee,  34 fomales ) were drawn froa thr e 
w Zeala nd achoole, one of which waa coeducat ional , 

one single £ftX ma l e ,  anti one s ingle sex ferua le . 

The tiDe int •rva.l b tween ret e st  situation was 

eiaht weeka . 

Me an a ,  stand ard deviat:l.on e  and t-teats between 

me n a  were calcula ted tor ��ht aj or .. ta of 

tluen�y and flexibi lity cores r or the test-reteat 

aituation . N o  aignificant d i f ference� occurred 
on any teat Yariable , thus giv ing one indic at ion f 

a aeaaare of .tabi lity of •corea ( see Appendix � ) . 

Hor was t h& Nt any tr od fo r an inct�aM in acor.e 
Wh ioh ai�bt reflect a pract ice effect . 
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C oe ttio ient. e of st. ability were then calculated for 

the e ight te st. v a .i'· iilhl e s ,  and t he  se appear in 
Table 30 . 

T.\BLB 30 

'oeff!�ients of Stabi�ity to�.74 New Zealand P upi l_ 
on Bicht Tpat Vg.ia!!,le! •!t-h a R.eteat l;p�erval of 

l!;i&ht Week! 

1.tlt Variable 

Fl 1 
Fx 1 
Fl ZM 
Fx 2M 
Pl 3M 
Px 3M 
Pl M 

lXM. 

£oeft1ciopt !f Stabilttr 

. 68 

. 6? 
- 51 
. 62 
. 6 3 
. •  6 
. 7 2 
. 63 

l'heu lU"e modvrat�ly hJ.«h ooeff'icient s and typical 

of th oa reported in the literature . Y&�aaaoto ( 1 96a ) 

e� loying a test-r tost interva l of ten weeks 

reported ooetticienta ot etabil ity of • 79 for nuency 

nd . 64 for flexibi lity on Torrance Teata .  Aa wou ld 

be exp et d ;  th an of a 11 fl'lllll noie s (!U) and 

the an of all flexlbi litiea ( rx M) yield the 

higheat rel iabi lity ooetti cisnta . Fluenc7 teoda 

to be slilbt ly ore reliable tban flexibility, and 

Teat 1 slightly m ore re liable �han the other teata.  



An ana lysis of extre�e �cor e s  ( � l SD )  in dicated 

some intor � I"Jt i_n $i': �hift g t.ow.:lrd �:ro.q,tr;r stabi. t ity . 

The se re w�lt s  can be se�n in Table J t .  

TABLE 3 1  

Cpeffici�nts of Stabiliti fo£_£xtremt Scorers 
i!feJ!!.__Zea.!..!tL<!J f.. =-.l�_.fg.r ! l§!lj on Eiaht TJ!tlt 
��r!�blee wit h _a �eto§t Xn�e�!!!-2f_!!ght Week§ . 

Test Var.!aqa 
Fl 1 
Px 1 
Fl 2 M  
Px 2M 
Fl 3M 
Px 31-1 
1-'1 t-i 
b.J1 

C oe fficient of �Bilitx 
. 9 1 
. 8 4 
. s9 . 67 
. 8 0 
. 8 2 
. 8 8 
. 8 8 

---.. - --·- -- �- -·  ·-- -

Test l again a�pear e d  the most re li able sincle 

me a sure , with l e ss difference betwee n fluency and 

flexibi l ity in term s of r e l i ab i lit. y  than wa a the 
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ca E�e wit h the tot a l  ra liabi lity sa•pl • The above 

re sults are s ne ouragina and sugge st high reteat 

re l i ab i l i�y for ex treme acorer s .  

Sex ditfercantintion in rete•t re l i ab i lity abowed no 

signi ficant d if feJ• ence s . Mean a ,  st.andard cleviationa 

and t-te sta b tw en ••an s were calcu lated for both 

th� or igina l t e st  an d t he rete st situation s .  In 

ne it he r  c se wa a there sufficien t evidence to 



auareat aianifioant aex c:lifferencea . In the 

oriainal teat situation only one aianificaot 

difference ( . OS level ) waa obaerved over i;he 

eicht teat variable a,  while •ain on ly one at 

t SO 

the . OS level w a ob .. rved in the reteat aituati on .  

( See Appenclix L) . C Nfficienta of atability for 

each aex sepor tely did not differ eiguificant ly 

fro• each other n or  froa the total re liabi lity aaaple . 

,\ related i ssu concernin« tn. 41DOIUnt of variance 

resultine froa the re-markina process itself was 

•lao exaaiJW d .  In or der  to 4tta•eaa thi s the 

reaponaea of the total relic.bility aa.ple (N a 1 06 ,  
inc ladil18 tho88 aiok or abHnt on rete st ) were 

re-aarked after the aaae eiaht week tt.e int rval . 

Coe fficients of c orre lation between scores fr OfA 

ariainal and re-aark oooaaiona on al l teat var iable& 

we... oonaiatently high ( • 9 5 to • 99 ) indio atinc a 

biah cleare• of re liability in the acortnc procedure a .  

Thua it woulcl .... that aoat of the variane 

unaccounted for on reteat oan be ••tributed to 

variation of trait behaviour . 

In aeneral tlw aa reau.tta reflect aoderately hiah 

levels of re li abi lity tor aeaBUPea of f luency and 

flexibi li�J of thinkiaa , with hiaher atability tor 
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extre .. scorers . Sinee the results are also obtained 

from fairly closely related measures ( fluency and 

fl xibility) and within a fairly re.trioted range 

of abi lity,  they can be considered aati sfactor,y . 

Replicat ion over a wider range of ability (aa is 

ou st•ary in the sampling for coefficients r ported 

in aany teat aaoua la ) would be likely to yield 

h i:;;her coefficient s than those reported above . 

,!alidJty 

In ter.a of vsyohologioal aea.urement , validity is 

usually considered by way of the question •  Does the 

te at .. aaure what it purports to aeaaure? On thi s 

count te t a  of so-call d creativity and so-cal led 

intel ligence can be readily criticised . Since both 

creativity and intellicence repreeent coaplex 

oonc�pta ,  the i aaue of v lidit y  i a  involved and the 

responsibi lity of eatabli ahinc validity ao.evhat 

onerous . If, tor exaaple , aivinc aa aany di fferent 

uHa of a brick ia claiaed to be a -•aure of 

creativity, or repeatin& f ive dicita backwarda a 

.. aaure of intelliaence, tben there is a reaponaibi lity 

on the part of tb test deaicner to subatantiate the 

claia .  
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The concept of divergent thinking , h � ing le88 

inc lu siv e  than orea�ivity , reflects a na�rower 

tmivcrso ot meaning on which validity i a  required 

to be establi �Shed . Extra e la :lms ilssoei ated with 

creativ ity need not be met . The re .� on sibi lity of 

e st&b U.sh ing val i d ity Ati l l  rftmain F; ,  howev�r , 

part ictl l a.rly i t  several di.Jae,nsi or.al scores are 

combined into ,,. singl sc'!!re ,'\nd labelled 

' diver�ent thinking' . 

The posit ion in the pre e nt .tu4y repreHnt a an even 

narro'War universe , viz , fluency 11nd flexibi lity ot 

thinking . There is n o  c laim that t h e  te llt a  are 

•• aurin,; creat ive or divergent tbinkintr , or that 

conclusions deriv� � from aoare a a re  aeneraliaable 

out side the present inetru.enta Mnd ... p le a . There­

fore , in tenaa of vali dity it is not neoeaeary for 

the -• su�es ot f luency and flexibi liqr to ... t any 

tota l  crtterion-coaplex aaeociated with creativity or 

div ercent thinkinc . One ot the dang er a ot testa 

re t •••d to cNativit7' ha e been the a aaipiac ot t itlea 

that enooetpaes a much wider uni verae et •••in• ( and 

lwnoe elate) th an warranted . Sa.etiae a  iaveaticators 

hav becun ooa.-tru�i"- a ten confined to a particular 

vea ,  but once the lltuciF baa developed , haft been 

teapted to oh•n•• the d eecriptive t it le to a IIOI'e 

eoaoapa aelnc o • A .tudy which repre .. nta a cood 

exa-.ple ot tbe ' n--ohancinc •aae' ( Melfeaar , 1 96ott ) 
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and which d i ep lc1ya a s e n se o f  ant i c l i max i n  terms 

of validity , i!S tha t of \.·: a ll«i ch aud K otiall ( 1 965) . 

of aosoc i .itc s ·th aut hor � immediat e ly re fer to thea 

t h at l ittle t.\ttd�J' &too d ,  vari ou s!)" :!� fined 

v HYcJ • ol og i.ca l .ibilit.y ca llGd cr•cati vity" ( and clai�Md 

ao ·tbG tluat c c.aver t o  be concerne d with an "empiri cal 

'fal.idat ion •  of ll dist inct ion betweEln intc lli�enoe 

an d  creativity ) , yet the .a nthoJ>s nutke. no JU<!tnt!on 

o� the v .1l i dity nf the ir t ir.tstruDient a o'f oreativ it.y t 

e ithe r in the text or i n  the index . If �uch 
inv•.t:tt i4ju t ors score for flu ency and uniqueness of 

raap onso and t tMn cal l the ir result e  • mea sures ot 

cre a t ivity' t n• re pona ibility of e stabli shins 
va lid! ty i a  � he.svy on& . ':!a l l ach and Wing ( 1 969 ) 

have takvn �ain a to d i scuss tho i e we in their 

later e �ent ary . 

S ome  invest igators have qu wt ioned o� aau re a  of 

creat ivity and divur�ent t hinking when derived from 

ti d oa" from ' test-l ik t iwa t l oo s  ( Ginebur and 
l 

Whitt,emore , 1 969 ; Nic:hol l s ,  1 97 1 ) ,  but the 

position seems to bo very open , w it h  counter 

ola1m a  revorted by Guilford , 1 959 , 1 963 , X an 

and Morpn , 1 969 , and more recently by Vernoo , 1 9? 1 • 
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However ,  no e l  im i s  being made for sc orea on the 

present tet�ts t o be measures of greattvitx , although 

they are two dimension s that are common ly recarded 

as part of divergent thinkin& • 

In the light of the above comment s the concept of 

va lidity and it a rel ationship to the pre sent series 

of te st s  requires careful con siderat i on . In terms 

of what it purport a to ���ea8UI'"e , '.llgen,ex' of reaponse 

ha • rational .ea nine a a the result of the tot al 

number of words or ide a s  produced within a specific 

time limit . The ter• ' fluency ' has been 

tradit i ona l ly a s sociated with such a c haracteristic 

ot verba l behaviour in psychology throuchout t hi a  

century . In the liaht of what it purports t o  

aea sure ' (lpibilitz: ' h a rational aeaninc in teraa 

of chan ge ( or  non-chance ) in the aaaooiative flow 

of worde or idea s . Categorie s fora the baeia of 

aooring taxonomiea for doter.aininc auoh change . 

As .. ntioned earlier ( v . S7 )  the taxooomiea in the 

preaent ll'tudy repre sent rea oned aroupince of worde 

an d  concepts baaecl on re poa"a fr• the aaaple . 

The t.axonOid.e s have · al ao been examined by universit y  

ataff in aoienoe . Hieh coefficient& of in�eraoorer 

reliability indicate that the taxonoaiea can be 

interpreted oonaiatently .. one di fferent acorer a ,  

a findina which further .upporta evidence coneerninc 



va lidity . Nevertbe leaa , flexibility Gt thinkine 

r-ain s a more cOIIlple,. eaaur e thao flueney . 

It is unnece ssary, in teras ot validity , to prove 

1 5! 

that a test measures a particular trait or behaviour 

and nothin.r el se .  It i a  doubtful if any payoholocical 

test can achieve t his . Thu s ,  to say that the abi lity 

to r at digits backwards measure s intellil'ence and 

nothinaf l ee ,  or meaory and nothina olae , or that. 

the vreseut te st s  easure fluency or flexibi lity 

a nd nothina lee ,  is not mandatory . However , it is 

reasonable to e.x..,ect that test a ,  inoluclina the 

present one a ,  re!Jresent a relatively hi ah proportion 

of tho a sure ola d of them .  The independence 

ot fluency and flexibi lity from inte lligence 

indicates par.ation from this domain . The 

permanency of the fluency/flexibi lity re lat ion hip 

after the uae of partia l r i s  l so confinaatory ot 

their aore fund .. nta l nature . 

The ar a of validity poa� •  ser ious �robl .. a for 

payoh� tr ician s .  Di scuT:taion ot the topic cuetoaarily 

centre s on face val idity , content validi�y , oonatruct 

v lidity , oooourront va lidity and pr diot.ive validity . 

faet Y§lidJ.tx i concerned wit b tho p lauaibi Uty of 

�he t at ( often derived from th te.t tit le ) ,  and 

otivational oonc011itant s a aoc iated w.tt.h rapport . In 

tbie reepect the .(re .. nt testa reflect paralle li -



between task demand s ( i . e .  to cive ae Hill different 

response s as possible ) and nature of acorinc ( i . e . 

word or idea count , frequency ' and cateaory chance , 

flexibility) . &a�port waa readily e.tabliahed 

through the te st s .  

'ontegt va�A4itx i s  uaually referred to ae the 

mat. ch between te st obj ec tivea and in.tructiooal 

obj ectives . Ae auch it hae little relevance to 

the pre .. nt t st a .  Xf content validity , however , 

can be interpreted aore broadly in terae of the 
aa.ple of a spec ific universe ot behaviour , the 

current t e sts aay be juqecl to have a aeaeure ot 

adequacy . Thia can be clai .. d cm the baaie of three 

test a  which , includinc aabt. et e ,  yie ld Hven eeta of 

p-riaary acor s for each c:liaension o� fluency and 

fle xibi lity . Of eou.r ae wider samplinc , up to a 

point , would inc reaae v l idity , but the balance 

of t at loncth, width of obj octivea ,  reliability 

and validity reaain a  continu oualy 4elicate . 

�GQ!ttyct VAlA!itr i a  aenera lly referred to •• the 

extent to which a te at illust rates .... thina about 

a -•ninaful charaoterietic ut the indivi dual . 

Svidenc of a teat • • •peoific c onatruct va lidity 

is usually derived froa ( 1 )  ita correlat ion with 

other accepted .. asure a of the aa .. conatruct J 
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and ( ii }  it s cor r� lat i on  wi th ot her ehara�teri stic• 

of tbe individual 6 .  tr .  at;t.iturlft R and i nterest s .  

Fluency and tlcx i bi lit.y of thinking have ,:{enertflly 

been e st.ub.l:i she,t as mean ingtul aspect� ot di Vf)rgant 

think ing by 8Uch invest igators a s  Gtrllford ( 1 964 ) 

and Hud�n ( 1 966 , t 968 ) ,  and to a leaser extent 

a s  meaningful iutpect$ ot oreat iv f.ty by Torr�nco 
( 1 966 } and Getze ls and J ackson ( 1 962 ) .  Since there 

sti l l  remaina some doubt a s  tQ the n ature ('tf' thi a 

' aean ingfulnes!l' , the extent of it !I con.truet 

va lidity rema ins somewhat open - as of course is 

the ca se with an y other construct . 

taken by themselve s ,  however , fluency and flexJ.bi lity 

of th inking are evidenced as �on ingful 

characteristics of an indiv idual ' •  behavi our in 

many spec ific context s by way of ora l and written 

language and pertoraanoe tteneral ly . In ter•• of 

t.ho Rpecitic construct v l idity of t he  present 

te•t s  no account can be g iven for ( i )  above , 

eince t he  inve et igat or i s  unaware ot other test• 

eaploying ecienoe .t iauli in the open-ended idiom 

a ainst which a corre lA tion ooe ffioit&nt could be 

dotenainod . .Suob another teat would aleo be 

required to coaa.and considerable re8pect in the 
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l it�ra ture . •  

·5oma e,�idenc o f� t. hc ape c if i o  const ruct validity 

of thr� te vt a in toruus of ( li ) above can nev rtholeaa 

be $Gen from hich/low soorers on fluency and 

flex ibi l.ity o f  th inking and ot her c oenitive and aftee­
t iv� var i able•i · Di.ff renti<1tion in terms of' high 

<>.: : H� ,} r s  exhibiti ng  s ome su�riority in aaeasurod 

inte l l ice nce and some attraction towar d certain 

attitudina l tactora associated with high ri sk ,  

non-conformity,  disre a,l) et tor auth�rit.y and other 

f<'lotors ,  lend support f <h'· a thuory of meaningi'ul 

re lat ion ship s between the o·oenitive and affe ctive 

doma in s  as we l l  a s  re l ati ng to othe r re search in 

the widnr fie ld of sc ienti fio creativ ity ( pp . 1 7 9 - 1 8 0 )  

F actoria. l v.a lidi ty can bo loolcetd upon a s  anot her 

aspect. of con struct v alidity . In the pre aent 

study factor an a lysi jq of both co�it iv and 

att itudin al variabl es helped to thr ow further lfcht 

-----------------------------------------------------
.. 

The procedure of eorre lat inc t et a against • respected' 
or tt.�-honourecl t tellt - in the way that so .. 
i ntol li4,rence test s  are c or re lated qainat the Stanford 
Bir.�t - ta of doubt fu l  va l ue if there is tund ... at al 
disagreement over the conceJ,�t s underl.yins the t.iae­
hol'('tJred t• st . Xn thi e respect the ooncept of 
validity ia mare truthfully seen as somewhat 
circu lar and rel at ive , d spite ��-•umptiona of 
linear ity , aut.hor itariani. ami absoluti in the 
wr:lti ngiiJ of IMDY reM ar ch worke rs and text boo's 
authors . Furt.he&•JilOre • so-called eoe ifi cients of 
va lidity often aaek baaic rea eooina about the concept 
itMlf . 
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on thla n ature of intureorre lat ic1'4s of t� to et s  

an d  fact or � c <Xlmvn to tbem (�;p . 1 03 - 1 0 7  ).The �r-val!ivene aa 

of basio iact OI" c onc lu sion s cros;s cultures hds been 
rep orted by Oacey � ��daus and Al l�n ( 1 969 )  as 

support for \lOnstr--..act validity . Such ttrvaaivene aa 

was subatJmtially indicated in · re sent r sulta ( p .  

How(t var , i•ctorial v.:!li d ity tend i5 t o  he inward 

l ookua« , and 21 i�ftP�!� in�u�fic ient ( MONemAr , t 964 J 
Vernon , 1 96-' ) . 

f.oncurr§nt vglid!!:X i �J  «anora lly referred t o  a s  the 

t.o st  t s ability to distinguish bet\teen two OJ' mGre 

�oup s  ot indivldu 1 •  whose status at the time or 

testinu i a  different . In the pre nt oirOWilSt noe s ,  

for example , high/low scorer on tlueney and 

fl$x ib i lity should be se n t o  per fo&� di ffere nt ly 

uccoJ"din« to thg thinkin� tltylea rttwar«<ed in o laaa­

r oo scien ce atta inment taat a ,  and to be perceived 

by toa0hers an4 p•er • h ving outstanding 

oh r noteristic a in behav iourn re lato,J t o  fluency and 

f' 1 xibi li 'ty . Howeve r ,  t be abaenoe of a re liable 

4m d v lid • a  ure of diverpna.,/ oonveretence bias 
wtthin the rQpertoiro of teac er-made classro 
teats 11eant that no precise o oca  arison with �h/lov 
sc orer on t!· pre:Hnt teats oou ld be made . 
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3ome f;) Vidanee of te ac:hel" and peer observation of 

c hal'aoteri stics associated with ili#h and low scorers 

on fluency an i.! fl\Jxibi lity of thinkint: W4Ul neverthe leaa 

dstoriline·J . In torllla ot ttJachor ratin�a only mildly 

GUl>i>az·ti vo ovidenoe was ob tained .  Thi • indicated 

tha t tua�.=no rs tc;;Jndod t o  al!lsociat.a h4h scorer s on 

f lu4'noy an �l flitXibi 1 ity \dt :, ' ari.ginality' oateg•y 1 

.1 1 l t il  a al ight ly lo ::Jaor e:>..tent wit h  t he ' hiahest 
abi lity in science ' oategory . Dut t he leve l  of 
sien if iaance waa more often between . t O and . 30 
than �twe�n . 0 1 � d  . os .  In teras of peer rating a, 
however, the differ nt i t ion between hif:h and l ow  

s o ar <!rs w a �.t  mor e aiguificant ( often beyond the • 0 1  

level) . Again, hijih acorurs wttr� as$ociate•.l with 

t ho ' origin l ityt an J ' l  rde s t  workev' oategory . 

Those c cmolusion s  were more characteri stic of th8 

f.Q&'l i sh an u . s . .  \ .  samplt: a than of the N u Zealand 

sam.J la . It is mo�t likely that the d�ulire to r-.ward , 

an d  t he  abi lity t o  .()el"oeive thinkin& atyles 
aseooi ted with fluenoy an d  f'�ex.ibility, are very 

u�even among�t teachers within the ov rall sample . 

nerally aseociat ed with 

toreoastill{l t he future atatua ot individua ls on t he  
basi s ot te at score • or ome ot he r  measure . One ot 
the d i fficul.ties in e st ablishin& a,>redictive vali.dity 

i s  the e et abli �bruent of a suit�tb le u.ru.t re liable 
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criterion , or criteria , againat which to correlate 

the dependent variab le . .Predictive validity ag in 

i llustrates the somewhat circular and arbitrary 

nature of the concept of valicli ty . Neverthele sa, 

over tt.e , predictive validity ahould be atte.pted . 

Such an inveatiaatioo la oon�plated for the 

p-e .. nt teat s  and is referred to under ' Further Jteaearcht ,  

( p . 2 2 1 ) .  Bvidence ot the lona-tera predictive 

capabi lities of dimension of d ivergent thinking 

c ome e  from such stud ies as Cropley and Pie ld ( 1 969 ) ,  

Fie ld an d  P oole ( 1970 ) , and Haailton ( 1 970 ) . In 

the study by Cropley and Field ,  .cores on divergent 

thinkinc teat s  predi cted terainal grades at univer sity 

aore successfu l ly than either enterine cradea or I . Q .  

------------------

In oonoluaioa , the reliabi lity and validity of the 

present testa whi le not o oaparable with aoae ore­

conventie»nal .. aaurea of educational attain-at , are 

nevertheless in line with •••ure a  of oopitive style 

m d  attitude . Bearinc in aind 'the aoaewbat reatricted 

ranee of ability froa � ich the reliabi lity 

coetfioienta bave been cleterained , quite aati afactory 

J. ve la have been achieved . When current criteria 

tor evalu tin tbe validity of testa have been 

considered , sati sfactory evidence for the aea.urea 

ha a been indloated .  In t he  liaht of the above result a 
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and coaaent a, it may be judced that the reliabi lity 

an d  va lidit y of the lnatruaenta and procedures 

uaed are as sati sfactory as might be achieved in 

thi a area at the present exploratory •tap , and 
coapare aore than favOUJ"ably with aoat other 

work in the fie ld .  
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----- -·- -- . ... _ - - - -..-..,...... �-- - ·----- .._.., __ _ 

CHAPTBR SIX 
----------------------------------

DISCUSSION 

of t h� t->yeci fi c de'L.a lt:f u .. r-e sult:.� di3ct....sse d in 

·rhe di l3cussi on is. Ol'tJaH ized under Uw he ading s c  

( ,; ) <.;ognition , (D )  Per aunal.ity , a nd ( C )  Educat ional 

A . COGN lTIOK --
Throe te st s of UtJI!tn-ended thinking i.n scie nce were 

de aignod. for t he �re �nt study �myha siz ing f luency 

lAnd f lexibi lity of th inking . Fol l atdng Guilford' s 

( 1 964 ) fluency factor term •• Test l ( Scien e Vocabu la ry ) 

stre sses ' wor d  f luency ' , ·rest 2 ( Definition o f  

Scientific Concepts) ' expre s i on a l  fluency' , and 

rest 3 ( Uses of' Chemical Sub stances and P hys ic a l  
+ Objects )  ' ideati onal fluenoy ' . 

\rord fluency a the prodll.oti on of many word a a oeiatea 
premi sed on a specific letter , ward , or 
conce�t . 

Expresaion 1 flu ncy r the pr oduct i on ot any abort 
vhrase s  or sentences associ ate d with 
a specific word or c oooevt; . 

Ideational flu ncy a the production of aany words or 
phr s associated with c la sse s of 
object• or uaea of objects . 
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Increasing iaportance is beina attached to fluency 

aa a coaponent of divercent thinking in contemporary 

research . Renzulli ( 1 970)  claiaa that "fluency a a 

measured by a staple frequency count of relevant 

responses aay well be the aincle moat important 

contributor to the variance of creativity" ( p . 4 ) , 

and continues, "Wallach ( in preaa) haa pointed out 

that when the ffeote of intellicence are partialled 

out � .. aaures in the divereent thinkinc domain , 

a ' cocnitive dispositi on reaaina that seems aoat 

adequately characterized a s  ideational fluency' • • • •  

Asaesaaent tasks that might tap th is factor would 

appear to be a hiahly valuable line of re search 

endeavour" ( p . S ) .  

Relat ed to fluency in eaoh of the teat s  in the present 

atudy is an analysis of f lexibi lity of thinking . 

Flexibi lity is pr-ised on catecory change in the 

asaooiationa l flow of ideas ,  and is cl osely related 

to break inc a aental aet ( Jaakaon and Meaaick, 1 967 ) .  

In te�• of Guillord t a  ( 1 964 ) clasaification
,
epontaneoua 

fl xibi lity - a reatrueturinc proceaa in problea _ 

110lvlq , was -phaaiaed in the teat a .  More recently 

flexibility of thinkinc haa been atreaaed •• an i�ortant 

' aodality of diver•ent thinkinc' and as a valuable 

predictor of certain personality traita ( Carlier, 1 970 ) . 
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In eele ct ing pupi l a  of high abi lity in science t o  

respond in t he open -ended id i o.  t o  st�uli in the 

science domain , t he  present atu dy d iffered from 

other s  which ha ve preaented aore aeneral stimuli 

to pup ila whose intere st s  and abilitiea range 

aore wide ly a cross th art s and aci ence a .  Evidence 

( Craaer , 1 968 ) aucgeat s th at increa .. d fluency and 

flexibi l ity of re aponae occur as tt. stiaulua aateri a l  

approaches the ap here o f  the at bj ect ' a  intere sts 

and abi li tie s .  Thus i t  wou ld aeea t hat indiv idual s  

have different lev 1� of fluency and flexibi lity 

and t hat what i s  beinc r eported in the current study 

ia a specific c ognitive le vel towar d the upper and 

of the productive continuum . However , di fferences 

in the appe al of .tiaulus test-aateria l ,  and in 

individua l differences to produce a saociate s ,  

reduce acorea fraa an y  gener 1 hypothetical ' high' . 

The88 aaae influ noe s contribute toward a range of 

scorea in t he diaenaion a of thinking under study . 

Indeed th r.•ns! of sc ores in f luency and f lexibility 

is one of t he  aost atrikinc charact ri atics of 

re sponse a in tt. atuq . C on si de r  for axaaple 

t.h• fol l owinc ranee of raw acarea h1  �!'r�.z 
( Teat 1 )  I 

Bncland 
u . s . A . 
New Zealand 

1 1 -SO (aean 27 . 8 )  
9-58 ( .. an 17 . 6 )  

1 9-62 ( .. an 36 . 0 ) 
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and in tlexibili�z ( Teat 1 ) & 

England 
u . s . A .  
Hew Zea land 

1 -28 ( mean 1 3 . 4 )  
2-28 ( mean 1 3 . 7 )  
1 -3 1  ( mean l S . S ) 

Thi s  wide r ange of individ ua l  difference s is al l the 

aore craphic when c ont ra sted with the rather n arrow 

range of scores oa traditionally- styled claaarooa 

and stand ardised achieve..nt testa tor such hichly 

+ 
streaaed pupils . 

The pre sen t study a l so di ffer s  to some extent fro. 

othe r s  ( Getzela nd J ack aon , 1 962 ; Wal lach and Kogan , 

1 96 5 )  in examining fluency and f lexibility as 

separate diaen ai oos of thinking and not a s  lat er 

re label led coab ined tincle @Core s representinc 

divergent or creative t hinkina . It eaema unwarr nt d 

to combine di.fferent • a aure s into a ainele sc are 

before first examin ing the re lat i on ship between the 

spe ci.tic component s .  Nor has the pr e sent study 

eap loyed any coabined ainc le score me a sure aga i.nat 

which a coapari aon with i.ntel ligenoe is aad 

( c£ Anderaon , 1 968 J Bradfie ld , 1 969 ; Getae l a  and 

Jackson , 1 962 ) .  

+ Soae teacher• reaarked that there waa litt le point 
i.n giving the se pupi l s  acien ce teata ( including the 
pre sent onea) sinee pupils in their c la s s  were ao 
eonsiatently bricht that "there was nothinc betwe n 
the•" · The re sults, in t raa of fluency and 
flexib i lity , see• to ucceat th at in fact there i a  
a great deal between t h  .. .  
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Wallach and K Q� an ( 1 96S )  pauaed mo.entari ly to 

exaaine f luency and uniquene ss of assoc iates aa 

separate dimensions of thinking, but then proceeded 

to describe their scores in a unified way , and t o  

refer t o  their t e st s  as t he  " Ten Creat ivity Instrwaent s" 

( Table 7 ,  p .  �6 ) c laild.ng that the acorea repre.sent 

a "unifi ed ,  pervaaive di .. nai on of cognitive activity, 

which i s  proper ly characterizable a s  creat ivity" ( p . 2 S ) . 

Wal la eh and Wing ( 1 969 )  further confound the i ssue 

by saying that the two indices of fluency and 

uniqueness were "atronc ly related • • • • •  recardle ss 

of task c ont ext · · · · "  ( p . l S ) .  This aeema to repre eent 

a surprising mi sinterpretat ion of Wallach and Koaan • a 

actual result s which i ndicated interoorre lationa 

varying froa . 07 to . 7 4 .  Such a range aur e ly 

represents a con ider ble degree of • ta sk context • .  

Moreover , several int rcorrelationa were quit e  low, 

as  oan b seen from the fol lowi nc a  

. 07 ,  . oB ,  . 2 0 ,  . 22 ,  . 2 4 ( Table 7 ,  p . 46 ) . Acain these 

represent anythinc but atronc correlationa . It is 

not surprising that Wal lach and Wine ( 1 969 ) then 

state , n • • • •  we find our eelvea facinc an interpretational 

problea when we seek a p,.ycholocrioal acc ount of what 

aay underly individua l differences in the se 

characteristics" (p . t S ) . 

Severa l correl ational outoame a  between fluency and 
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flex ibi lity might be predi cted fro. auch studie s 

( inc luding the pr e sent inve stigat ion ) •  Individua l s  

who score high on fluency ( or on f lexibi lity) on 

one te st might a lso be expe cted to score high on 

other t est s - t hi s  could certa inly be so i n  t he 

pre sen t  study s inc e all te st s ar centred on the 

saae speci fic subj ect are a ,  sc ie nce . Suc h an 

interpretat ion postulate s a re lati ve ly high 

correlat i on  on t he c ogniti ve sty le trait s of fluenc y 

and f lexibi lity across test s  but aake s no prediction 

between the trai t s  within te st s .  

Anot her outcoae could b e  pre di cted whereby indiv idua l s  

who s c ore high ( or low )  on one test i n  fluency aight 

a lso be expe cted t o  sco re h ig h  ( or low )  in 

flexibi lity . This interpreta t i on postulate s a 

re lat i vely high correlat i on  betwee n fluency and 

f lexibi l ity within te st s but make s no predicti on 

about tra its across te st s .  

Fin l ly a third p ositi on c ou ld be p redicted i n  that 

indi viduals Wh o  exhibit fa i r ly sta ble decree s of 

cccn it ive sty le across te st s  might a lso to a degree 

be sen siti ve to task context , the re lative eaphasis 

e ither way depending on many variable s .  

Wit h c orre lati on s  of . 6 ,  . 1 an d . 8  between 

fluency and flex ib i lity !!t hin test s  and of . 3 , 

. 4  and . s  tor flue ncy and for f lexibi lity 



t69 

acroat teat s in the present study , the third position 

above seems to hold, with the weight of emphasis 

favour ing a task-specific the ory , but •oderated by 

some stabi lity of cognitive style across te at s .  

Wit hin this pattern , fluency was seen t o  corre late 

a lit t le hiaher than flexibi lity acroaa te st a .  Some 

weisht can be given to the re sulta since they 

were con aiatent across the three aaapl a by c ountry 

( Encland N • 1 82 J  U . S . A . N • 1 40 ;  Mew Zea land N • 1 84 ) . 

While the pattern of relat ion ship was con si stent 

across tbe three sampl a by country, difference s  

in c ognitive behaviours were nevertheless apparent 

in the present sample . W ith the empha aia on 

divercent and creat ive th inkina in American literature 

it •iF"at have been thouaht t hat pupi l s  in the 

Aaeri oan aamp le ( who were alao i nvolved in progressive 

science teachinc programmo a) would have be n 

superi or to t he Bngl i ah and New Zealand aaaple s on 

flu noy and flexibi lity of th inkinc . It ia pe rhaps 

aurpriainc t herefore that both t he Bncli ah and 

Mew Zealand aaaple a  obt ined cen rally hiaher scor es 

• 
in theM two di .. nai on a  of thinkina . 

+ 
New Zealand acored aicnificantly hicher than u . s  • •  
in aix out of Hven Mta of IICOrea on fluency , an<l 
four out of aeven on flexib i lity J Bngland aoored 
aicnifioantly higher than u . s  • •  in four out of 
seven on fluency and in two out of •ven on 
flexibi lity . 



It seems unlikely that these differences can be 

ttributable t o  difference s  of intelligence , for , 

de spite the Engl i sh samvle ' s  superi or ity in thi s  

re&peo'b, c orre lations between int e l l igence and fluency 

and f lexibility overal l were low . Furthermore ,  

the influenco of intelligence on fluency and 

flexibi lity �� � 0xa.ined by way of a fir st order 

vartia l r ,  holding intel ligence ( AHS ) constant , 

with no significant chanues in the fluency or 

+ flexibi lity relat ionship bei nc observed . N or  can 

sex differ nee &  in tb:s three samples by country 

explain the difference in scores on fluency and 

flexibility , si nce t-tests ( U . S  • •  and New Zealand)  

yielded no significant differences between girls 

and boys in this re spect . It is  possible , however , 

that t he  greater use of multiple-choice teats which 

often require a simp le check-type response has had 

the effect of reduci ng attainment in fluency and 

flexibility of thinking in the American sample . 

cu ttin aorosa the se results are some striking 

indiv idual differences not only in level of scores 

but also in c-.nitive and response styles . S0111e 

individuals for example ,  diaplayed hichly stable 

patterns ot response •ty le across al l tests wh i le 

+ Similar reaulta were obtained by Yamaaoto ( 1 967 ) ,  
and Wal lach ( in presa)  in Renaulli ( 1 970 ) . 
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other ._ ( contributing t o  the task-specific nature 

of re sult s )  were some what ei' Nlti c .  In s ome ways 

the df.ltai lad an«lysia of the tic indi vi du� l s  may be 

roore intea• est ing t han t he �ene ra l  results but they 

are not deta i led in tl• pre sen t inve st ieation . 

Fluency, F�exibi!i�L apd l8�ellisen�• 

1 7 1  

The re sults of t he  �tudy general ly indicate a fair ly 

�Ub$tantia l decree of indevendence between the 

cognitive sty le trait s of fluenc y and flexibi lity 

and mea sured intel ligence . Zero to low p ositi ve 

corre lations . ere obtained between ( a )  intel ligence 

and ( b )  fluency, and flexibility - wi th slight ly 

higher coe fficien t s  of corre lation being indicated 

for fluency . Cro�s-cu ltural di fforencc s were also 

8ma l l ,  sU&u�sti� a fair ly yervasive trend . Thus 

t !1<� c.orrcl."\tions between intel ligence and the mean 

of a l l  f lu�nc �l s (!l_H) for each sample were as 

fol lu\%• :  

England . 30 ;  U . S . A  • •  24 ; and Wew Zealand . O t . 

The correl•tions betwuen inte l liaence and the • an 

of al l flexibi litie & ( Fx M) were : 

Encland . 1 6 J  u. s . A  • •  2l J and New Zealand . 0 1 . 

SiMilar findi ns a  have been rec c:r ded by t.rallach and 

Kogan ( 1 96 S )  and '.'al l3ch and Will(C ( 1 969 ) who revort 

low coe fficients ot correlati on  between ( a )  inte llicence 

and ( b )  fluency • and uniqueneaa of a ssociates 
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( e .g  • •  09 , - . 04 ,  . 1 4 ,  . 1 1 etc . ) . Wal laoh and Wine 

( 1 969 ) c onclude t hat "Ideational fluency and 

fluency-dependent forms of uniquene ss of idea s seem 

to de fine ind i v i dual-difference characteristics 

that have re lat ive ly litt le to do with intel ligence• 

( p . t8 ) .  oth, ! r  st ud ie s  have reported simi lar 

corre lations between !nt e l l igeuc0 and combined 

scores representing creati ve thinking ( Dacey and 

Ripple , 1 969 ; Dewing , 1 970) . 

The charge is eo t ime s  made of such studies that they 

have been carried out within a very narrO\t range 

ot inte lli eoc and when re�lioated on wider sa p le s  

corre lations as high a s  . 54 between ' inte llipnce t 

and ' creativity ' have been obtained ( Yamaaoto, 1964 ) .  

Whi le this may be so , t he charge has le ss wei«ht 

than ma y appear at fir st sight . In tlw first p lace 

restri cti on of r arw e  i s  al ways a Glat ter of 4tBN!� · 

Secondly , invest igat ors are often not interested 

in ' people in en ral t , nor in generaliain• their 

finding s  bsyond the boundarie s ot their saaple . 

And in the third p laoe restricti on ot ranee ia often 

more apparent th n real . In this last roapeot , for 

example , Cropley ( 1 968 ) waa aurpri .. d by the wide 

range of inte l li�enoe scores ( AL/ Q )  froa within 

what aa.a crit ics aiaht have oharaed waa a etlected 

aaaple ( 1 Z4 firat y ar ale univ raity studont a ,  



.\ustralia ) . Hcr: lJO!'l e l uded , " sma l l  c orre lat i on s  

between cre at i vity �nd intA l ligonc� te ste cannot 

b0 d i S11li S 9ed a g  an art i fact of' redr1ced varia'lO e 
in t he into l ligenc e v ariab le s" ( p . t 98 ) . A 
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simi larly wide range of intol l igenoe score s ( AH.5 ) 
'rore obtained fr<>m t �e ne lc c:ted sam!)le of the pre sent 

study . In the$e cir�um st a nc e s  t hR  need for 

cor�ot i on for attenuation may be le s� necessary . 

Weverthe lo ss n �  inter:pretat i.on bt� y on1 t he de scribed 

� w;� p le i a  b ein.� m ade i 1 th� pr� tSent inve stigat ion ,  

.and t he i o�m of' rr} str i cti on o f'  ran� i g  accepted 

.3 s a wnr-n -L n;t .:tgain!lt ovorstat ing the c .3� of 

iad e pe n d.;.m oe of int e l l ig�!lc e an d  d imen s i on s  of 

.iivcrgent think ing . Cf')rta in ly n o  simple relationehip 

bet�-toen inte .l1 i.ge nce a n::l hi gh and l ow .�corer s in 

·;tluonoy and f l ex ibi lity of thinl< ina wa s. seen to 

exist in t he  pra �-9nt stttdy . "'lhon h igh , low an d a 

mid d l 6  contro l grot tp o f  aeorer !! in fluency and 
f lexibi l ity wern comparad for sign i fic ant differences 

on tt tt a � t,. o !9  of :t.rato l lige:nc� it lfas found that high 

scor in� t'luenay t;roup:. ( and t o  a les:�er but still 

sign ificant srtent , h tfl  scor ing flex ibi lity croups) 
itl Bng land �nd t1 . 5 . A .  ��e� super i or on DMtaiiUred 

int., l l ! '�"nryt>t . l) i  i l t.tr ro su lt 9 were reported by 

r. � l :\ away ( t 96!:\ ) .  TJ.te det{ree ()f in dependence between 

'Jl".:.t at ivity am1 �.nt a l l i .g.-�neA r >orted by Getael• 

an d Jaok�on and ot he r a  have J.:\150 n ot bec1n aupported 



by o t hel' l'e searoh w orke r s  ( Ri ttmaycr , 1 968 ) .  
Seve r.'i l fact or ana ly s i s  studie s wh ich have reworked 

Wall a ch dnd K�an t s { 1 96 5 )  rosu l t s  have a l sc 

vaiut e d  a le ..::s dram a t i c  picture of ind•1,pendence 

be t ween t hair ' cre ativity' :tc o1 .. ea .1nd i; �tcl ligonce 

li:tlcore s . 'I'ilus Foe ( l 963 ) wi1i liJ suv� o.r t i ag thtl 

l�ela tiV! i nd0;..><l!ndeu oe o f  the t wo aog!l i t ive mod R 

added " tlti s in<ktvendenoe i s  clear ly not as complete 

a s  Wa llach and K ogan ma intain . ' Cre ativi ty '  i s  

o l�arly n ot anidimon �i on.:t l .io J t here i B  a hint that 
i t  may h.:� v� re lcl t i on .:j :d,;,HE to.�l th f .J Ot{>rs of abi lity 
n o t  �x� l i .: i  t ly t at,a n int rJ C0<1 ii i d � r a t i  on by Wallach 

cl !ld K � -1�• 'l rd n o:: s,.Jeo i fi,::: a l ly re4.;re s� n ted :l.n t he ir 

se t of t•.:Hst s "  LJ . jl l ) ,  .:3 imi l arly Cro_v ley and 
.�a s l any ( i 96 ') )  ret'ort e J  th ;.tt a fa� t ol' ana lysi s ot 

·,"a 1 1 ac h and K o"t�u ' s st.udy .indicat"J the exi stence 
of " lar�e l t>a1 il1!J B of C!'t>H t iv i ty ·t� st .!ll on the 

intel l leotu a l  fact<�r and of int<} l l i tr"�nco te sts on 

·t : 1e craa t ivit 1 factor" C.J .  J 9 S ) , c onc luding that 

�Tho t() 'J t l$  me a.!IU. .... •.l •l a.t.:lb lu und int�rn a l ly o onsi stent 

i nte l l-,:, c t i ve moo�, , a lhal t  ono "th ich i!i substantial ly 

re lat�ld to ff.')U�U·a.l int e l lieence" (i) . J93 ) ,  

£.ll£t,lr- . .  vall:)ii§.�'.?ii.nit!Y� Vari!!!>J�.! 
:G::.t.; l oy log a c��nt; r •>.i• i  an al y s i s  lll ith 94lili>lea by country 

thr�f) to � - .s. .. �t} c if .l.o factor s  b a M J  on a oompGsite 
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f luency-flexibility comvonent were diaclo .. d in 

the pre sent study . The same pattern occurred across 

the three culture s with the c ommon pri ority of 

Te st 3 ( Use s  of Chemical Sub stances and Physic a l  

Object s ) , a s  Factor I ,  accounting for the highest 

pe rcent age of varianc e . The other two test fluency­

f lexibility factor s were baaed on Test l ( Scienti fic 

Vocabulary ) ,  a nd Test 2 ( Definiti on of Scientific 

C oncepts ) .  'Whethe r  this sugcest a that the t est s 

can a lso be c GO eidered at a higher leYel , dividing 

into a practi cal science (� of Chemical SUbst noe s 

and P hysic a l  Object s )  versus a verbal •ctenee factor 

( Sc ienti fic Voc �ularz ,  Definition of Scient ific 

C oncepts ) ,  i s  intere stine to oonu der . Be t hi s  

a s  it aay , the factor analysi s d oe a  refocue attention 

on t he nat ure and de.and s of e oh task within the 

sc ie nce dom in . �pparently each te at deaands somewhat 

d ifferent abilit ie a de spite the overriding request 

to t hink f luently and f lexibly . It ia even like ly 

that a di fferent intere st co.ponent re levant t o  the 

stiaulus aaterial of each te .t underlie • the ability 

d ifferent ia l .  Thua b ot h  cocnitive and attitudina l 

a apect a  appear to be interaotinc to c ontribute to 

the t aak - apec itic nature of the reaulta . 

Final ly ,  no factor that could be interpreted a a  a 

general intellicenoe or a eenera l fluency or flexibi lity 
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factor cutting acros s al l testa appeared t o  result 

from the analysis . The se  result s al so aeea to 

sugge at som� eau·tion in referring to flueney or 

flexibi lity ( or  divereent or creative thinking ) 

aa a general trait oxi stine out side a partiau lar 

field of endeavour , or even aa a unified tra it 

�ithin a di scipline l ik0 science . 

Until recently tew studie s in diveraent and creative 

thinkinc have emvhasized its task-specific nature . 

The beginnings of thi s re search-trend aaw a contra st 

in perforiiUlnoe �twHn ttpeoific f'ie lda •• represent d 

by tile a rt s  an u science s .  �lore cont mpol"ary research , 

however , i s  n ighliahtin« task apecifioity within 

the on fie ld ot end e avour ( Field and Cropley , 1 96 9 J  

Getae l& and Caiksaentmikalyi , t 966 J Dewin•, 1 970;  

and Lovel l ,  1 �6o ) .  but apparent ly t he  observati on 

i s  not commonly regarded in aci nee , since Stenhouse 

( 1 97 1 ) recent ly oonmaent ed tha t "few inve sti6rator a 

appear to have reoognia d that ' creativ ity ' i s  a 

fundamenta lly het•roeeneoua catesory even within t.be 

field of science" (p . t 7 1 ) .  

Other factor analyaia atudiea which have relevance 

for tho pre sent invastig tion include thoae by 

Shouksmith ( 1 970 )  whose k3 factor ( creati ve associat inc ) 

contained maj or  loadings in two ideational fluency 

•u, sures,  and Sultan ( 1 962 ) whose P.actora II and In 
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contained loadings on both ideational fluency .1!!151 
apootaneoua flexibility . Aa with the pre sent 

nudy , no general tact or nor bro d verbal factor 

was r poned by Sultan , hi• explanation beinc that 

Gra-ar school pupil• are highly selected f or  verbal 

intellicence and at�atn .. nt . 

Baploying a wid ran4e of test variables with 

N w Zealand pupil , Reid ( 1 970)  tirat aployed 

an unrotated principal axes solution which dieolosed 

ten factors . Paotor I waa interpreted •• a ceneral 

ability factor and Factor II a bipolar factor 

contrastin• intellicence and creativity variable s .  

However , he deled that td.noe the correlation between 

the two factor• reached . 3 1 3 any claim that the two 

dt.enaicns are oa.pletely independent auat b tre ted 

with caution ( .. e also Cropley , 1 968 , p . 200 ) . 

Reid then applied an orthosooal rotation to the 

Variaax criterion which "revealed very clearly the 

pattern which had beaun to ... re• in the earlier 

eolutie . Bach factor was defined by a particular 

teat or te st battery• (p . J98 ) .  Ae within the pre..at 

atudy, it waa noted that "the finclinc wae preaapd to 

a decree by the stroaa within-teat and weak aero ... 
test interrelationahipa revealed in the oorre latioaal 

analy .. a• ( ibid . p . 300 ) . 
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Since few stud.i e s  have employed fact or ana lysis 

wit h  divergent t hinking variab le s in a cross­

cultural setting it ie difficult to find compari sons 

for the present study in t h i s  respect . However 

one factorial study with American and Irish Grammar 

School pupils (. Daoey , Madaus and Allen , 1 969 ) 

indic at d simi lar factorial structures different! tine 

divergent thinking and intelligence across a e 

and culture . They conoluded that "while th 

magnitude of t he seoroa might be uni fortlly 

affected within a culture by such vuiab les t he 

trait itse l f  is not affected , hence the factor 

structures remain con stant• ( p . 2 6 S ) . 

B .  P EkSONALITT 

The attitude scale designed for the present study 

in corp orated six cale s  which were initially seen 
as being cl ose ly interre lated, and somewhat tentat ive 

- being partia lly dependent on planned subs quent 

factor analysis .  Separate factor analy .. a for tl• 

three saaplee by country yielded four fact or s  -

a somewhat more 1>arsiaonioua aolution than the eix 

eaptr ica l sc ales . Howeve r ,  there wa e a fairly 

wbatantial acreem nt between the two approaches in 

moat cases . The factor analy•i • wa s neverthe le aa 

en a s  oontribut in toward the validity ot t.hll 
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origin a l  in strumont and of value in a later ana lyai a 

of high and low scoring grou�e on c ognitive var iable e .  

S ome cult ura l d i t'ferenoe s in 1mpi l se lf-per cepti on 

were ret'leetod in the fact or soluti ons, a lthough •a.• 

ma rkfld simi l aritie s  occurred between c ountrie s on 

+ 
item l oad ingR for one fa ctor , Re spect-Obedience . 

+ +  
A lthough three of the tour attitude factor s  

diff rent iated between h ig h  and l ow scorer s on fluency 

and flexibi lity in seven c ase s ,  di fferent iation wa• 

neit her draaatio,  general l y ,  nor substantia l ,  cross-

cult ll r lllly . The most marke d d i ffercnt ia � i on 

+ 
The four factor• for e ach c ountry were ae to l l owa a 
Engl at,!d l Factor I ,  llespect-Obedience , aain ly l oad d 
with iteaa fro. the original Reapect for Authority 
sca le J  Factor II , Se l f  C ontrol , aainly loaded with 
iteas froa the or icina l Rich Conformity , Hish s lf 
Conc ept and Preedoa ot Saotiona l Bxprea•ion acale & J  
F actor Ill , Se lf C oncept ; and Factor I V ,  Ri sk- Taking , 
•ai n ly load d with 1teaa fr011 the oricinal Rich IU. ak 
sca le . 
U . S . A . a  Factor I ,  Res.pect-Obedien ce ; Factor II, Ri ak­f&klna a Factor In , Se l f  Control ; and Fact or IV, 
Seri ous Kindedne aa . 
Mew Zealand•  Factor I ,  Ri•k-Takinc J factor II , 
Confona ity J Fact or III , Sel f  C ontrol ; and 
Fact or IV, Respeet-Obedienc � . 

+ +
Factor I ( £a«land and U . S . A . ) Reapect-Obeclience J 
Factor II ( V . S . A . ) Ri sk-Takina , ( N . Z . ) C onformityJ 
Factor II I ( Bngland ) 5elf Concept , ( U. S . A . ) Self C ontro l . 
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occurred with t he  U .  S .  A . aample where three out 

ot four factors indic at ed difference• aignifioant 

at the . 0 1 lev 1 .  Por England , two of the factors 

indicated differences ( bot h  for flexibi lity} at the 

. 0 1 and . OS level . Por w Zealand , only one factor­

dif ference in flexibility ( . OS)  was significant . 

Nevertheless , all ven cliff renoes ( aa wel l as 

severa l ot ha rs at t he . 08 level)  were euppartive of 

aa j or research trends covering relati onships betw en 

coenitive nd attitudlnal variablea .  Thua high 

scoring fluency and flexibi lity groupa were gene rally 

•or• aeproviqs of aueh traita as running riaka, 

dotnc new things,  eloine dangerous experiaent a ,  teaainc 

people , aakinc j okes, inve ati catinc the unuaa al , 

takinc t he  lead , araulne w ith pe ople and day dre ainc J 

but leas approyins of being obedient , acceptina 

ex�rt advice , working h_. d ,  g ttin everything 

correct , havina aelf-cootrol , •ixinc well aocially, 

eloine one ' a duty , nd n ot  hurting other people t a 

fee linc• · Althouch no factor-label or specific 

itea used the t ras ' independence '  or ' aelf confidence ' , 

obviously the ab ov  cluster of dif ferent iati ng it ... 

a•pata that bich aoorinc pupil s  in flu.noy and 

flexibi lity may indeed be charaoteri .. d by creater 
independence and nlf confidence than low aoorinc 
croups . 
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If any general reason can be civen for th present 

pattern of attitude trends between high and low 

scoring fluency and flexib ility croups it may be 

that increa sed fluency of associ ates - referred to 

aa ' cogn itive enerCY' by Wallach and Wine ( 1 969)  -
together with a iai lar measure of f lexibi lity 

evidenced by enj oyment in ranging over aany different 

ideas, excites the se individua ls to adventure more , 

an d  by so doing exper iment , run ri Sks,  and at t i.a s  

que stion established authority . However ,  in thi s 

coaplio ted network of connection s, c use-effect 

relation sh ip s remain complex and mostly unknown . 

Flexibility proved t o  be more significant than 

fluency in different iatin" these personality tra it s 

( cf the cognitive domain where fluency showed 

slightly bett•r di scriminatory power ) .  But t he 

actual aaount of directional chance on the attitude 

sca le , although significantly differentiating high 

and low scores on f luency and flexibi lity ,  w a anaal l . 

The differ n o  certainly does not re fl ot a bipolar 

cbanae from strongly approve to atronely diaapprove . 

A aultiple-choiee type p rsona l preference questionnaire , 

with some iteae ba sed on attitudinal and behaviour 1 

preferenc a said to differentiate or ative scientists 

froa non-creative ones,  gave diaappointina results .  
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Iteas such as the fol lowing did not different! te 

significant ly between high and low acorors on fluency 

and flexibility &  

l • 

2 .  

J . 

If n exper iment failed wou ld you rather 
( a ) f'ind out why it fai led? D 

or ( b )  Start a different one? 0 
If more time were given to science at school 
would you like to l a )  Read about science? 0 

b )  Try out new idea s of your own? I� 
or c )  work with the teacher on experiments? 0 
Do you think pupi ls should be encouraced to 

( a )  Reach a good even standard of work? I I 
or ( b) Follow their special interests? [J 

Only the fo llowing three iteaa sicniftcantly 

differentiated hich and low so orinc croups on fluency 

an d flexibi lity & 

1 • 

2 .  

( a  Work out theories? 0 
Do you lrefer to 

or ( b  Observe results? 0 
( The high scor ing fluency scorer s  ( Bngland ) 
favoured ( a ) ) .  

Do you lrefer to h ve 
( a  Ono or two friends? I I 

or ( b  Many friends? I� 
( The high scoring flexibility scorers ( Bnaland ) 
t avoured ( .-t ) )  • 

In buildinc �thina froa p lana d!_fou prefer to 
( a ) Make up your own plana? U 

or ( b )  Work fra.a ready-made plana? ,--, 

( The big h aoorina flexibi lity aoorera ( N w Zeal and )  
favOUJ"ed ( a ) ) .  

Whi le the ae  particular differences and their direction 

may not be surprlsi na ,  they are too few to indicate 

anyt.hina worthwhile . It i s  quite possible th t whi le 

eo.e characteri stioa reflected in eiailar ite•a to 
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thoae empl oye d  in t hi s  pr ference queationnairo 
bav dift renti ated a�ylt er at iv aoienti at a  from 

non-creative ones, the aaae oharaoteriatica have 

eithe r not yet cryatal liaed out •• differentiatinc 

factor s aaoncat young secondary school pupi l s  or 

have not been discern ible on the narrower meaeurement 

baaia of fluency and flexibi lity of thinking . 

Several other studie s have re levance fw the present 

inveat iaation . With a similar aa�le of pupi ls by 

oount17 ( 1 0.4 J apanea f ir st ye ar hi&h school student s )  

Iwata ( 1 968 ) reported that hiah scorers on ideational 

fluency were aore confide nt , 110re d•inant and more 

independent than low scorer s .  Eaployina flexibility 

as the aaj or coanitive variable earlier ( 1 970)  

reported severa l aiantfic�nt difference• between hich 

and low scorers on Cattel l '  a 1 6  PF with a croup of 

underaraduates .  Rich scorers on flexibility were 

poeittve ly related with c ,  H ,  B and g 1 faotora , but 

neptively with G .  Takina the G factor ftr et , C r lier '  a 

reau lt a  ind icated that hiah scorer s on f lexibi lity 

oan be characterised as retuain to be boun by rul a ,  

be inc casua l anct laokina in effort for crcaap 

undertakinca . l.ow aoorera can be oharaoteri-d a s  

havtna a strong Mn ot duty , peraeverence and 

re pouaibili ty ,  and aa Mine c on aoientioua and 

aaraliatio - pr ferriQC bard workinl people to wi�ty 



co.paniona . Other factor descriptions for hieh 

flexibi lity scorers are a Factor C ,  eaot ionally 

stable , rea li st ic ab out lite ,  unruffled , possesain& 

eco strencth; Factor H ,  bold , independent , re ady 

to try new things, apontaneoua and abundant in 

eaotiona l re spon se ,  care le ss o f  deta il ; Factor Q 1 , 
intere ated in intellectual aattera ,  enquiring 

recarding ideas ,  doubtful on fundaaental issues , 

and aore inclined to exper iment than aora l i•e . 

Soae atrikinc simi lariti e s  exi at between earlier ' s 

findincs with high scoring flexib ility croup s on 

certain factor- sc ore s o f  Catte l l '  s 1 6  P P ,  and 

results between hi&h and l ow scorinc flexibi lity 

croups oo factor attitude sca les in the pre eent atudy . 

Other studie s , a lthouch ... ployinc sin&le c ombined 

scores derived froa divergent or cre ative thinking 

te at s ,  also re late in IIOIDe cletai la to the pre ent 

investiaation . High ly creative adolescent s w re 

described as diapl�inc above averaae se lf-confidence 

( for boys on ly )  in a study by Kurt••an ( 1 967 ) ,  and 

as being independent , non-oonfonainc and Mekinc out 

chan e in their env ironaent by Caahdan and We leh ( 1 966 ) . 

Another inveatigation ( Taft and Gi lchrist , 1970 )  which 

studied the re lationship between hieh acorers on 

creative !t�&tud!! and creative productivity found 



the group to be �ulsive , imaginative , and 

risk-taking . 

Other research on attitude• closely !"elated to 

tindinaa of the present inveetifration is that of 

Hudson ( 19 66 ,  1 968 ) .  Hudson haa reported a 

tendency for convergera to adopt authoritarian 

attitude s . In the present investigat ion aiai lar 

outcomes were vident for pupi ls w o  scored below 

one standard deviation fro• the mean in fl xibili ty 

( and waa paralle led to a extent with fluency ) .  

In othe r words t hey appeared to behave as convorg;era . 

On the ot he r  hand iai l  r :ttitudinal traits to 

Hudson' s divergora were en tor the pre.ent sample 

ot science �upi l s  who acoreu above one .tandard 

deviati on from the Dt an  in flexibility ( and to so e 

extent with fluency ) .  

Hudson ( 1 968 ) also inve stigated two ot he r  traits 

that are relevant . The firat waa concerned with 

the qu. st icm of t yie l<liaa' te authority . In reportin& 

tendencies for conYercera t o  yie ld to authority 

Hudaon auueated that 11low -ntal fluency .ay well 

be linked to a •or• eeneral suao•ptibility to 

pre•aur• troa authority : th t the individual with 

taste tor the t one right answer t ,  both in anawerinc 
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me nt a l  test s  an d i n  hi s lifa t s work is part icular ly 

suscept ib l e  t o  informat i on ab out wnat hi s elder s 

and b0tters th ink correct • (pp .  9-1 0) . In so far 

a s  high sc orer s in f luency and f lexibi lity c L� be 

al iped wit h  divergers and l ow scores- a wit h 

e onveraer s ,  supp ort tor t his relat ionship between 
auth oritarianism and convergent thlnkin& c ome s  

from the present study where Faetar I ,  Re spect­

Obed ience ( wit l items l oaded mai nly from t he oricinal 
aut hor t t ariaQ sca le ) $1gn i fi cant ly different iated 

high and � ��  sc or� s on fle x ib i l ity ( England ) and 
flue ne y ( U .  S . A .  ) • 

However the que stion of ' yieldi ng' and ' sugge st ib i lity ' 

associated with author itariani sm in Hudaon ' •  re search 

was not studied in the pre se nt investf.c tion . And ,  

in f a ct ,  resu lts �it h divergent and er at i� e 

student s in this connect ion seem t o  vary . F er 

exam� le in one study wit h ten -year-old pUp i l s ,  those 

1Wh o weN high ly oreati ve w�re also more open to 

su ggelltion ( MeHenry and Shouk81lith , 1 970 ) . The author&, 

however , noted the intlllence o f  age a s  an iapcrtant 

variable in xpl ininc apparent ly contrary ooncluaiona 
from aomo other atudiee . •so the creative child , •  

they c nt ( p . t S9 ) , n�robably become& auch leaa 
suggestib le by his add teen1.1" . The developaental .tap 

ot an idea 1 s well a a age , aaay be an 
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�ortant variable whereby creative individuals,  
a s  ao�� red with non-cra ativo , ay b* more 

perceptu4l ly open ( in w y equivalent to sugge st ible ) 
at the S:!ut..\n!U� staae s of an idea , <1n d more 1 ol o  ed t 

( in a w�y equiva lent t o  reei sting suggestion• froa 

authority)  at the concludina staae s .  This may be 

part ly at the ba i s  of differttnces in such studie s 

as Hudson' • ( 1 968 ) and rtt.eHenry :1nd Shoukar.Dith I s  

( 1 970 ) ,  a lthouah major differ enco s ex i rst in terms 

of aa·e of 9a � lo ,  de fini ti �n �f t t'l:om:J an d t <t et 

inB·tr wae.'1 t<t ezcp l oyed . 

Hudaon t s  second study wh ich ha s re levance for the 

�esent in v  .sti&at i un wa s concerned wit h  

' oonsci�ntiouanosai I .  He re�orted th c1t gir l�t who 

we l'e convergers rathar than d i  v3 rge r 11  tendttd to be 

more o on e� ie ntioua , di verger• more rebe lli o"a and 

intellectual ly independent . However , Hudson sugge sted 

tba·t wider aaap l ina was n.c .ssary before the re eult 

could bo conaider•d in any way o onc luaive . Several 

it a from faoto.ra in the pNJaont 15'tu-ly can be 

aligned wit h oonao ient iouane &a • ·� ·  ' showing reapect 

for �eacherst , ' doing hocaewo rk thorough ly ' ,  ' doin� 

one ' •  4uty • ,  ' beinc neat and t i � l , ' working hard' , 
' taking thing s  serioualyt , ' •ti cking to tho truth' 

in Factor I, Rospe ct- Obedien co , ( Bnalan d) , as well 
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' bt-,in£· obedien t ' • an d ' gatt.in!l everything correct ' 
i n  FAc t or In , �elf-Control ( U . S . A . ) .  In each of 
t he se .o ases �ow l.lc or in4: gr ou� s in fluency and 

f l-axib i lity d h l  tend to �kiprove more of t he above 
tra it s . However , t he ver)' sca le { Factor IV , 

Seri ous �findednesa ( U . S . A . ) )  which , by t itle at 

lea st , ap1Jtlars t o  c ome ol osest to a cou.!lc ient i ou sne¥8 

tr·ai·t , did n ot si&.onificnnt ly differ ent iate extt .. vm .s 

sc orer s .  Thlil position t he re fore still scoaus op en . 

O f  t �.-o studies more speoi t'ical ly related to t he 

scien ce domai n ,  one ( Pt.!arce, 1. 968 ) exami ne d  a grou p  

of ma le high school student s  wh (.)  showe,J promise in 

sci0ntifio re s0aroh . Amongst ehnracte r i st i o s  whi ch 

u it' forent iat d thelit from fe l l o-w scien ce st•J d ent s were 

h i gh l eve l s  of ae l  f au t'fi c i.l!!n c y  and i ntr over-!'J i on . 
The se fin dings r o l at e  to one of the few items on 

t he I'ar aon a l  Preference Qne st ionnairo i n  t he pre sent 

inve sticat i on wh ich did sign i fic ant ly differentiate 

high and low &coring ecit> n -:-e pul; i l s  on flue ncy and 

f leaibi litT 1 i . e .  

Do you prefer to have ( a )  one or two friend a? U 
or ( b )  uny friends? 1 f 

Siai l ar conclu i on  a have been ••parted by 
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�·facK irm on { J 96 5 , t 966 , t 956a )  and Roo ( 1 953 ) with 

r.:;- H�� r· ··: h ac i(:: .at. i �·t s , and hy · , a lbera and 'A.'�lch ( 1 967 ) 
with iimovat ive ph yaicu; t.eaohw' 1111 who \lle r t"  �een t o  

h.a ve 1 0\-J  need3 for t g;rou�· affi l i at i.on t . 

A ssocia t ive re s�oo ae e  and pers on a l ity rel�t ionships 
re l at �?d t o  int r<?versi on/•:xtravers i.on have b�en 

de scr• ib!3<! by Cramtlr ( 1 963 ) in t�rms of tha .... ,a; the 

.l ndi v.l'iua l ln terac t. .<»  wit h  ' V<�rb al ' soci ety . (;rarner 

h olds t.h a. t  the a sao·�iat i ve b e havi our of ext r averted 

indiv i dua l s  i�B chara�teri�ed by hi,;h re sponse 

c �mm on a lity { 1�� flexibility ) thus reflecting social 

n �rms , where a s  the aasooiat ive re sp on3e s ot 

i:1t r overt c d  i n Jiv iLlu al.s ar� ch,'\racterized by more 

�er so�al and idi Qsyoora t i c  � at t er n s  ( hi�h flexibility ) .  

Cramer ropot• t a  that t :l.e o t"e ative in :l iv idu -1 !  !l Ot only 

of' fer 3  t�orcJ r �  ll� on ae a  but a l so more idioEJY!lorat ic 

re a_von so s  ( IJll G � lao 1-� dn iok , t 96% ; and \va l l aoh and 

K og an ,  1 96 5 ) .  

3 cr :e l�G &U lt iJ in the broader f i e l d  of SOCi A l  behav i our 

n�ver�he lctas appear contradictory and diffioult t.o 

re so lve in th lig ht of t he abova findings . In p r t  

th is refloct a  the comploxity o f  v ariablcHl wit hin the 

s oo  ia l o ontext , and in �art j.)rob lrt11s of dot'ini t i on .  

rhu s whi le sev�ra l studio s ( Barron , t 969 ; Cramer , 1 968 J 
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HacK: inn on ,  1 962 , 1966a) have 8\IC&' sted c l o  r alignment 

+ between creati ve t hinke rs 411d introver•sion , others 
have indicated that creative thinkers di spl y ore 

social skills an d fewer withdrawing tondencie a  

( Mot l  gh , 1 96� ) ,  and ,;reater aoc:i al participation 

and inter.., si; in helping other & ( '"'indhob , 1 968 ) .  

On trait , compl x in i tlt(; lf but con sidered only 

in a re l tive ly sim&)l way in t he  lll"., eent study, 

remains to be disousliiOd. Thi is risk-taking . The 

tendency for high scorer s i.n f lexibi lity to approve 

more of t. .:�kil16( ri�k s tJ1an low scorore was evident 

in the pre:S�ent study . Similarly Pclnkov and Kocan 

( 1 968 ) reported "a significant r lati�nship between 

an a ssociational fluency facto1· { one ty!Je of divergent 

thinking ) and pereonalit)· inveat01•y ••KH.sures ot 

r i .sk-ta.kina ( need tor adventure ) • • • " ( i> • 42 1 ) • 

Re lationah i�s bet n divercant thinkina and ri sk-

takina in ter.a of oonHrvati , aocuraoy or car tulne •• 

ot re spoosea on oocnttivo variablea, and other aspect• 

have been studied by 

1 969;  Hud110n, 1 966 J -_ ltoaan and Wa�lacl. , 1964 ) ,  and 
'· 

.uagest similar conclusions to tbo cited above • 

• et itud&on ( 1 968 ) who re�orted !1.2 aicnitioant relation­
ship s on the introversion eaa le of the Maudaley 
Personality Inventory tor converser• aad diveraers .  
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�. £pUCATl;QNAI: IMf' !-Ki'liON� 
The se  will be considered under two sections, 

( i )  educational implicat ions of the pre eent study , 

and ( i i ) wid r educational implication• .and re lat d 
research . 

( i )  !i111oa!iA:$!!!.!.l_;lgplita ifion• of �- fretenl; Stu4r 

l i t hin thQ fair ly narrow r •ng� of hich science 

abi lity in the study , and within an area where 

conventional class t e at s  ueua l ly result in a 

ro l at iv0ly narrow range of aoore a ,  � luenoy and 

flexibility ot thinkina highlishted .a wide ranee of 

individual differen ces .  How•ver it is n•ce...ary 

to c onsider th value of such informati on .  To aany 

science teachers , the �resent aet of scorea on 

fluency and flexibility - bein& based on re latively 

unlaai liar criteria and lackinl correlation with 

I .  Q' a and lll •lre c onvoreont-type power score s in 

sc ience , may appear to represent inconsequential , 

or discrepant result s .  But herein i a  t o  be found 

part ot their v lue . 

In the fir st place they differentiate P"Pi la ( already 

tiaht ly c lus--.recl on aore conventional teata) in 

teras of idea uoneration , eo that high aaorera are 

oharaoteris d by b in& hichly productive and flexible . 

Such t hinkinc i a  of value in aoannina vid•l7' before 

arriviaa at a aincle solution , and in hichllchtina 
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' r.: otw i lJ i lit i.;:; � '  bt: .r ot'(.l ' t \ c tn .il l i tio a' .  ThE; se traits 

�r u o f  , l < H\ . i •h:-t' ill>l� va l.l.l'� t o  t he rcstr.: urch scient i st . +  

J '(�l}.rtlse n t  a 1�ar t ic u l r r ty ;e o f  s � i an cc student 

( quit� �)oss.ib ly atyJ,,ical)  who holds some premise in 

fW'therin�t the dev.,l o1•100nt ot �oientifio think ing . 

In tho se c ond lJ lace s c o t · t  �> rm 'the !'ie dime n s i on s  of 

d iv crt;tlnt thi.nkint; hc.we t>tum 6hoM'\ to be of v:.1l ue 

.{Jt>ouict.i ve ev ideucu has been comvilad frol:\ the 

vresent iuve tJt.ig .. t ion , ot her studie s which ,.,ill be 

dotai l"d later ( Crovley and Field, 1 969 ; Fiol<l and 

f oole ,  1 9 / v )  have ul lGWll such diro�ent:dons of t hinking 

to oo c.lf'\1 v �lu..lhlu t.han o.}it. lu;: 1' I . Q . or be&-;imling 

It i� Wlk�t o\olm lthether sa ore s i!'l t he pre sent study 

have auoh prodicti ve power for tin 1 aradee i!l sci()ncte 

.at 1\�h sch<>ol . ,\nd unlike gr oups �f U..."l.i ver.sity 

ac .len•lO student s who arc fair ly oooa:itted t o  t he 

--------------------------·-----·----�-----

•xutm , 1 963 J Macldnnon , 1 96% ; Maokworth ,  1 96 5 ;  
Roe , 1 953 , 19S3a . 
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but it ia by no ana eet . Cocnitive bta a , 

interpret d here in teras of hich/ low scores on 

fluency and flexibi lity of thinkinl, ia neverthele se 

cl ar ly evident , wh reby b.f.ch scorer a in fl•noy 

aad flexibi lity can be liped with cliveraent 

t hinkers and low scorers wit h oonverpnt thinkers . 

It appears that the present a11ple la at a critical 

period of devel opment where style of te chine in 

acienoe may influence further bia s ,  away froa or 

t oward the subj ect . What besina aa oopitive biaa 

within 110ienoe can aai ly pow t o  aoaclealc bias 

t oward or away froa it . 

It i a  int.ere atinc to eGO aider whether tho .. wit h 

divergent or oonveraent thinkins tendencie a wi ll 

exc 1 at eecondary aobool acience or wh ther divercera 

wi ll aradual ly need to chance to conver era ( or  play 

a convergent role ) if they are to proaper . It .. ,. 

be that t he  top acholara in both ana and aoienoe 

are indeed t horoutrhly flexible in the •n • that they 

know when to be eoneiH and ocmve .... nt , and when to 

be fleslb l and di veraent . They aay have the bility 

tn keep one or the ot ber aocle in check for relati n ly 

lone periods, and to aaucw how different teaohera 

r-eward e oh aode . OD th at her hand .,.. Morera 

who reflect diver•ent thlnkina tendenoie a in acience 

y not wish to be eo adaptive and ooaaequeatl� eo-a 



to enj oy secondary school science le as and leas , 

even opt ine f or  ore arts subj ects iD the upp r 

fonaa . 

The above diacusai on brings into focus di ff r noes 

in trends of approual and cliaapprov 1 by pUpil a 

concerning certain attitude• and peraonality �r it a 

wh ich differentiated hiah and low acoNra on fl noy 

aod flexib i lity of thinkinc . On the whole , hqh 

acar tnc  groups a a result of tendinc to approve 

rather aore of running riaka , que .ationinc authority 

and rather 1 sa of being obedient , being accurate 

and aixtnc we ll socia lly, are likely to encender 

a certain decree of an'taconi • froa a011 te achers . 

Differences of a personality kind between pupils an d  

teachers however shou ld n ot  b al lowed unduly to 

prejudice j udg��ent a of acadeaio perforaance involvina 

e ither object ive or re lat ed affe ctive criteria . 

It would neverthe le aa be falae to ive the iapr aaion 

froa the previous diacuaaion that. hich oorera on 

flu ncy and flexibility in the present atu• stood in 

ca��plete i solation wt. n  judced by other at'tai 

ort-.ria •ore well-known t teaohera, or that they were 

perceiY d s in.eterate trouble aakers . Suoh waa 

not. th ea • . Teacher ratings on pupil oriainality 

and ability in aci nee showed ao a llptHDt with 
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high and l ow scorers on f luency and flexib ility 

( favouring high scorer s )  although the leve l of 

significance was generally between . os and . 30 .  

P eer ratings on orieinality in science , however , 

we re more significant ( . 0 1 ) in di fferentiating 

high and low soorir-.g aroups in f luency and flexibi lity 

( aee also Yaaamoto , 1 964 ) . Te acher ratings which 

c oup led both high orieinality � high ability 

( often wit h the additi on of ' enj oy t aohin& mo t • , 

i . e .  o ,  A,  B+ cateaoriea pp . . 1 4 1-2) compri se a fairly 

o oauaon eroupina . Thi s tendency for origina lity 

and abi lity to be perce ived togethe r waa al ao 

noted by Lovel l ( 1 968 ) • Purtheraore the above 

teacter arroupinar s were often supported by peer 

�roupings of either 'most orisinal t or ' hardest 

worke r '  in science ( see l ao Dowing , 1 970 ) . In 

aeneral th�n a moderately supportive network of 

conneet iona a,ppeared to exist between hiah aoorera 

on fluency and flexib i lity of thinkinc on the one 

hand , and teacher and pupi l percepti on of thos with 

moat ability and or iginal ity in science oo t he  other .  

The re was no trend tor hiah aeorera in f luency and 

flexibi l1t.y �r for thoae rated aa aoat orisin a l  by 

teachers or peers to be aaaiped to the ' enj oy 

teachin�-; lft•G t ( B- )  eatecory . Thi s finding con flict a 
with those ot ot her atudie a ( Getaels and Jaokaon , 1 962 ) 



which have r parted a tendency tor hi«hly creative 

pupi ls to be troublosoce , and to b di sliked by 
teacher s .  Perhaps th narrower dimenaiona of 

fluency and flexibil���.Y did not reveal the .tren.,th 

t'f irritAtion apl,,arently t'elt by teacher• of pupila 

conaidered • hitehlY cre ative • in aQIIle other atuc.U.ea . 

The extent to which particular c laaaroa.a in each 

aaap le by country contributed hiah or low aoorera 

in fluenoy and flexibi lity of thinkinc carrie a with 

it ._. eduoational i��plication s .  Four out of n ine 

cla aarooaa and thre out of five acboola yie lded 

aipifioant d.tfferonoea in thia respect wi:tbin the 
BQ&liah auple . In aaao caaea a particular ola asrooaa 

contributed aipificantly aore hiah aoorera than 

expected by chance , in others aipitioantly fewer . 

One claaaroom out ot seven in the U .  S .  A .  and none 

in the New Zealand .ample reached aignificanoe at 

the • 0 1 or • 0 5 level . llowever ,  aever 1 o••• at the 

. t O to . 20 1 vel for both u . s . A .  nd New Zealand 

indieate trend of aipifioance iD the diatributiOD of 

hich and low acorera b,. olaaG'OO. and &Ohool in �be 

+ 
aaaple aa a whole . 

+ 
In tact many of t he se  are a1cnifioant at �he . 0 5  level 
or bey•cl it t he  ooavea.ional tonaula tor chi-aquu-e ia 
emplop d  rather tban the preeont one with 1'ateat 
oorrectioa tor oontinuity taotor . 



One reason for croaa-cultural differences in thi s  

reapeot aay be the creates- local autonoay of school s 

in t bo  Bngli eh saaple ( P ublic and Graaur Schoola ) ,  

and o ontraating approache s  taken toward teachinc 

acienoe . Thua soae second ary aohool acience 

depart.ent a  reflected an anti- , others a pro­

Nutfield Foundation Science teachinc pbiloeophy . 

Such tendencie s were n ot apparent in the V . S . A .  

or New Zealand aamples to such � d•eree e although 

no doubt wider aaaplinc would reveal at.ilar 

tendencies . 

Intellicrence level , att.ai1118ent 1n science , and to 

aoaae extent syllabus coverqe and aooio-eoonoa.ic 

baolqrrouad are fairly co..on factors within saaplea 

by coun-try , so tbat ot he r  factors auoh aa teaohin:::· 

style ( includinc type of queationiDc aequenc6 ) , 

type of thinking rewarded in claaa cliecuaaion and 

exaainationa , and specific ayllabua content area• 

that aay or .. ,. not have .. �chad teat content. areaa , 

are like ly to have accounted for a<D4t of the above 

claaaroo. diff reneea . The type of claaarooa 

aanaare•nt waa also found to be aipifioant iD one 

.tudy ( Turner aad Deey , 1 969 ) which reported •Aa 

score s  in teacher orarani zat ion increa .. , chances in 
pupil idea�ional fluency • • • •  deorea .. • (p . l69 ) .  



No stcnificant aex diffe�ence s were found between 
high and low acorer a in fluency and flexibi lity of 

th inkinc in t he pre sent study . 'l'hi a  •ay be part ly 

explainod by the select ive educat iona l procedures 
whiuh have occurred over A peri od of tiae �ewlting 

in equal ly hi&h stan dard• ot science attainaent for 

air la a s  for boy a in t he  ea•ple . The ... alle r number 

ot ir la in t he c la5aes a l •o atteata �o thia 

explanati on . But i f  it sti ll could be claimed 

that the boys were of auper i or acadeaic ability of 

a c onvercent problem-aolvinc kind in acieoce , t he re 

i a  evidence froa soae atudie a that cir la a r.  

superior t o  b oys in f l•no y and fl exibi lity of 

t hinkin&' thua coapenaatinc f or a dearee of loea 

in sc ience attainment ( Abney , 1 9 7 0 J Gallaeh r and 

Jenne , 1 967 J McCutcheon , 1 9 7 0 ;  Motla.h , 1 '168 ) . 

Purtheraore , near ly all the airla in the prosent 

eaap le  we re atllllber a of c oe ducation 1 claaaes 

recei vina the aa.e qual ity teachinc aa the boy a .  

It could be araued tha t difference • ld.pt occur 

between boy a an cl air la drawn fr0111 aincle HX achoola 

on open-ended te at& �loyin& •cience atiauli . 

other inveatil'atione , a a well aa the pre��ent atuc:ly , 

have indicated no aipific: a at  .. x ditferencea in 

dim naion s  of d ivergent thinkinc ( Carli r, 1 97 0 J  



Cashdan and Wel s h ,  t 966 a Dacey and Ripple , t 969 J 

Dewing , 1 97 0 ;  Tibbett s ,  1 968 ) .  Others have 

indicated super i ority tor boy s on or igin a lity 

( Coone , 1 969 ) and on flex ibi lity and category 

width ( Fie ld and Crople y ,  1 970) . The comp lexity 

of t he se finding s seQms to indicate the influence 
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of suc h variable s a s  age , type of te st , and 

se l ecti v it y  of samp le on sex . It also sugge st s t hat 

cultural r ather than b iologic a l  differences aay b e  

at the b asi s o f  difference s that occur with 

ino reaai na aae and svec ialisat ion . 

The final iap licat i on  which wi ll be c ona idered in 

this secti on der ive s from t he fi ndina that fluency 

an d flexibi lity tend to be f a irly substant i a l ly 

re lated within t a sk s .  There are two points t o  

n ote here . Th fir st i s  th at pup i l s  wh o were 

high ly fluent in the pre sent stu dy were a l ao aaoncat 

the moat f lexible . The second i s  that a lthouc h 

there was evidence of a measure of stable cognit ive 

style acrose te st a ,  it was overahadowed by a 

ten Jenoy for trait s t o  be task-specific . It wou ld 

seem then that teac he r s  ehould be cauti ous of bei ng 

inf luenced by h a l ..:' effects which may deterain 

expe ctancie s  tow rde stable styles and .et leve l s  of 

porforaanoe rather than bein� aensit ive to variation 



of perforaance within a aubj.:act area such as 

soienoe , acoordill4il to th& Dlit.tare of t h  t ak .  

2 00 

( i ii ) �r egycational l.mali,Pstions and Rela'!:.,ed .... rch 

It has been claimed by Crutohfield ( 1 969 ) that , 

"of a l l  counit ive skills the typica l school does 

.!east with the nurturine; of idea «e.ne ration . 

Oepre ssinely litt le at tent i on  i s  g iven to the 

stiQU l ation of ideas in most ac::hoolwc:rk at most 

leve ls . Thi s i a  partly becaus of t hlt  doadeninc 

influence of the oonvontiona l  eurriculua and 

teaching Nethods \fith tMir heavy stre es upon the 
' authority ' of stabl i shed knowledc" " (pv . 6 t -62 ) . 
Cruto hfio ld also hold t hat it reflects an 

unoaaineas on the part of tt�aohers to co_.lo with 

the production of many different ideas , and of a 

be lief that " ' ideationa l fluency' ia a d eply rooted 

individual tr it and n ot at a l l susceptible t o  

trainin�" ( � . 6l ) . Many e ducationi �t s ,  however , 

cl aia th t the school .2!!1 enc ourage t he deve l op nt 
of il ue�cy �ad fl xibil ity ot thinking , and indeed 

•� • a re sponsibi lity t o  d o  ao ( o · « ·  Wi l l i a.e ,  1 967 ) .  
It h•s a l so be n a•.�g�re stctd that the aohool otter 

mar � aut on omy in pupil thinkiaa, and •ore variety and 

pe rsonal choice of curricu lum (C�en , 1 968 J Crutohtield , 

1 9o9 J Lovel l ,  1 968 J Ma� lnnoo , 1 966 ; SUchman, 1964 ) . 



Questioning which focuse s st udent /it attent ion on 

hypothe se s  and pre dict ion s and which o·ffers open­

ended intervretat ion instead o f  prematurely 

in sie tin� on th ' on� ri«ht answer '  or the an swe r 

the teaobe r  ' want s ' , is aeeu to enc ourage t he 

develo�nt of divergent th inking ( 'i'aba , 1 96 3 ;  

Taba , Levine an d  B hsey , ( 1 96 4 )  .in Fredri ck and 

K l auameier , 1 97 0 ) . Te . lcht"r s  o an often c ontribute aore 

by ski l fu l  1ue st ionin� s&quencee whi ch a ssi st 

such t hinking processe s a s  classi fying , inferring 

and hypot hB siz in� , than in servin& ready-made 

knowle dge . But unfortunately , says Karplus ( 1 964) , 

" Teachers rarely a sk  a que 8t ion because they are 

rea l ly cur ious to kn ow wh at the pupi ls think or 
be lic- \·e or have ob served . The pup ils of cour se ,  

quick ly a dapt to this 8ituat ion . Aft�r a few yea rs, 

an swering question s  is for them more a mind-re Qdi na 

proposit i on  th an a matter of r a soning about the 

sub stance ot a scien t i f i c  pr ob lem" ( p . 1 0 ) . 

Severa l atudi es have been c oncerned with the qua l ity 

of question tnc by set nee te aoher a and pupi l s . In 

one ( Waahton ,  1 967 ) a taxonoay of fiv• basic types 

ot que stions tor classific at ion purpoaes and for 

a eaieting in the powth of c re at ive t hinkina wa• 

devised . In an other ( Solomon , 1 969 ) , an ob servational 
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in strument incorporating a t axonomy of cognit ive 

behavi ours of science teachers which wa s aimed at 

stimulating productivity of ideas in terms of 

fluency , flexibi lity and mental imagery was 

developed .  In the development of such thinking 

not only teache rs but also eupils should be 

en couraged to a sk questio n s ;  not only research 

workers but also pupils should be encour aged t o  

become prob lem-finders and n ot simply problem­

solver s (Mackworth ,  1 9 6 5 ) .  

Neverthe le ss,  pupi l s  who are problem-finders ,  

and who are que sti oning, flexible and origina l ,  

run many risks i n  any educati onal system that 

empha size s  passivity and conformity in learning . 

Such pup i l s ,  remark s Crop ley ( 1 96 9 ) ,  have a 

"di sconcert ing knack of producing highly unusual 

re spon se s  and comp letely unexpe cted solutions • •  

• • • •  The teacher may find himse lf badly di sconcerted 

and even deflated by an apparently irre levant 

an swer , at some vit a l  point in a lesson" ( p . 7 5 ) . 

Cropley c ontinue s ,  "Many teacher s  take the easy way 

out and treat a ll divergent behavi our as a threat and 

a nuisance , imposing severe sanct ions against it" ( p . 7 9 ) . 

Another un fortunate co nsequence for such pupils 

i s  the cl o se  parallelism between teaching style , 



educat i on a l  object ive s  a n d  type of exa�inat ion 

a sse ssment . At n o  � o i nt doe s t here dppe ar t o  

2 0 3  

b e  much rewa rd for op�n-ended t hi nk ing ; inat a d ,  

c onvergftnce t o  a .si n -� l e  corre ct s o lut ion i s  too 

of ten accept � d  as the dOOJ.lnant , if not on ly mode . 

In t his r e spect \� a l lach and K og an \ 1 9 6 5 ) high light ed 

the c on tr a �  between re $earch such a s  the ir own 

w hi c h  stu die d and rewarde·J the product i on  of many 

var ied and un ique a ssocia te s ,  and the c on formity 

and au·th or itari an i sm of many school examinat i on s  

( p , J 3 Z ) .  Wal lach an d Wing { 1 9 6 9 )  go s o  far as t o  

auage st idea t i ona l fluency a s  a usefu l  me a  ure 

in t h e " de l ineation of t alent " . 

\ n • 1 nthPr of teaching programme s  an d other experiment s 

have been concerned wi th deve loping f luency and 

f l ex ibi lity of thinkintl and n ur t ur ing creat i vity . 

The i nf lue nce of teaching meth od s  on i deat i ona l 

flue ncy , flexibi l ity , or igina lit y ,  self' valuat i on , 

and a c hie vement in e leme nta ry scie nce was examined 

by MoCormaok ( 1 97 0 )  l\'ho reported that the experiment a l  

g r oup waa found superi or t o  t he control group in 

ga ins in fluency , f lexibi lity , ori�inality and 

a f fective understan ding of cour se obj ective s ,  but 

that no sig n i fi cant d if fe rence s occurred in achieveme nt 

in sc ienee n or in cogn it i ve underst anding of c our se 

obj ectives . 
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In a &c ience te achiag )ii'ogr·� w };. i oh emf·=·�•u1i .z.,d 

d. ivargeot thin!tinQ. ,.: r oc e s s e e>  r at h.er t han spe c i fic 

�ontent. some siini fican t  di fferenc � �  Jn c lss $ifying 

w it h  f lu�ucy an d f l e x ibi l J ty a s  t ho � r i t er ia 

occur red , a lthoug h fe w f;ign.ifioane tz:a ius in creative 

th inking wt: re re��>rted ( Ransom,  1 969 ) .  In anot her 

te•e hin.g j.)roj ect concerneJ w i t h  st yles of 

categor isat !cm in &c ie nce it wal! e.hown t h at 

signi f i cant gai n s  in intuit ive mode a nd in 

f le xibi lity of e l .a s s i f ioat ion occurre d for ._:u,J.i. l £!; 

taught by t he inq uiry 1)r oce ss ( Soott , 1 96� ) • 

Audi o and video tape rec or di ngs were use d  by 
Trowhridge ( 1 969 ) to a s soe s s  the extent to �hi. oh 

d i vergont th inking ontegorio s lo'6re emp l oye d  by 
te�cher s and t he  extent to which t he ,.� in cre a sed 

as t�� re sult ot a tra ining �roject . Teach �r 

be hav iour s a st!l ocia t ed wi th di verjemt t h inking 

cate g or ie s  rose from an in i t ial e l 4ven per cent 

t Cl  a .;!t�ncludincr 2 5  ;er eent of t ota l  th inking 

cate gory IJlft iiShotr ship dt1r i ng  a ten month period . 

Th :l s  r i Be wa s s i£Cn ificant beyon d the . 05 leve l 

ovftr asatehed c ontrol p-ou p a . 

Bxperiment s e� loying assoe i at i on technique• aa an 

aid t o  Oftative problell! aolvi •  ( Gal l and Mendel sohn , 

1 967 J Miller et al . ,  1 970), and originality (Khatena , 

1 970 ) , have aot been eo unequivocal . SiiDilarly, 



an swers t o  que stions concerning the degree of 
&trueturina and non-structurin of knowledge in 

creative problem solving remain open ( Smoke , 1 970) . 

It is  noteworthy that nearly a l l  the ae  studie s 

empha gized t hinking prooeasea r ther than aa stery 

of content . Thus Fie ld and Cropley ( 1 970)  atreaaed 

the ne ed for examinina a variety of thought 

processes in t t• etud¥ of science which included 

f luency , flexibi lity , ortcinality and catecory 

width . They deprecat d an over-emphaaia on content 

while thinkinc prooe uee were otten left to fend 

for themselve 11 .  

Many of t he  studiea cited above al ao atre aaed the 

eoap lexity of the variables and a decree of task 

apecificity , de spite a hope for generality and 

transfer (Craver , 1 969 ) . They alao eapbaaiaed , 

of�eu by contra•t with aa.e teacher•' expectat ions, 

that such creative productivity ie achieved throuch 

a direct conaicler tion nd under • andina of tbinld.n• 

proceasea which require a 880 ..  of effort and 

di scip l ine in the teachiaa-learnina aituat ion .  

Creat.iYity certainly doea not appear to be t all 

aweetneaa and licht t  nor does peraiaaivene sa .... 

to be the dominant teaohing clLaate reflected in the 

research . "Thua t r troaa adopting an eaay • non­

pressured learning qetea• , remark a Shouk.U. th ( 1 970 ) ,  
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"the school whic h want s to produce creative thinkers 

should ensure that each child d��tvel ops to the ful l  

his knowledge and power s of a asoci at inc item.s ot 

knowled.r;e . "  { p .  2 1  S ) . 

Another faJ.r ly oo1111on findina from these studies was 

t he contribution of fluency , flexibility and 

ori&inality toward cognitive sty le s "which an 

individual aploy rat! r persi stently in a variety 

of d if ferent cognitiv e  tasks" ( Taba , Levine , Blzey 

( 1 964 ) in Fredrick and Klauemei r ,  1 97 0 ) , and 

which are rathe r  table aoroas t ime  (Witkin and Oltman , 

1 967 ) . 

The academic bias ot pup ile towards arts or science 

reported by Hudson ( 1 966 , 1 968 ) appears to beccae 

quit e wtlrke d in aaa11y cases by the time pupi ls enter 

university . P rogre ssive ly through univer sity the 

resu lts become more coap lex . In the f'iret place it 

i s  c laimed that a great deal dependa on the particular 

unive rsity and its dopoee structure . Thus Hart le y  

and Beealey ( 1 969 ) , found no significant diff rencea 

in bia s betw en t A t levol science a;tudenta and t A t 

1 vel arts atudenta t Keele . However , the �pact 

of the ca se was reduced by the ama l l  aa.p le aiae 

( N • 22 for sci nc ) nd vaeue crit ria . Chriatie ( 1 969 ) 
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also exami ning the posit i on  at kee le , reported a 

le ss striking difi'erence in bi as than Hud eon , but 

reported tha� his conc lu sion did n ot  contradict 

Mudeon t s ba sic f in cU.nga . Secondly , it Mea& that 

OOBlp lexity is evident in the progpe aeive deve loptUnt 

t.hro'tlf'h the degree structure with aceoaapanying 

different ial empha see in te achin style an d  type 

of th inking rewarded . For exanq>le , Field and 

P oole ( 1 970)  reported that de8pite the contra st 

in inte llectual style between students enterin 

the science and arts faculti " •  by the end of th 

fi rst year it wa a converr,ere in �� faculties 

who � ee l led in exa.tnat i on • ,  but that by the end 

of the second ye ar divorcerM were catchinc up in 

sc ience a s  we l l  e in art s ,  ��Ugge st ing a reversal 

of bi a s  within th sc ien ce faculty tor top echo� .  

Fie ld and P oo l e  concluded that a lthough t he  aaj ority 

ot science sp o ialiste !nter in& uni ver Aity are 

oonverger s it i s  aainly the diverger• AIIOftC th-

who f inally ach ieve the better re au lt s .  Siailarly 

Crop ley an d  Field ( 1 969 ) reported that •In a 

loncitudina l sttuty covering the foUl" yeare required 

tor an under actuate honora couree in eolenee , it 

was shown that .en ..-aduatinc wi th honors o­

alaost xcluaivo ly troe aaon thoee ttho had been 

rated highly d ivergen� in their style of th inking on 
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entry to thft univer 111ity four year s prev iously• ( p . t 34 ) . 

Neither grades nor I . Q . predicted this eo well . 

It is interesting to consider when and how such 

aspect s of cognitive sty le develop . 'Wood ( 1 970 ) 

��tributed it partly to the •other' • feeling of 

optimi am toward the infant , whieh in turn assisted 

attit•..td�u• ot se lf-confidence and adventure somene aa . 

Simi larly Povey ( 1 97 0 )  atre g eed the importance of 

early parent-chi ld re lat ionAh ips in the format ion 

of A c hild' s early cognit ive bi a - lone be fore 

apeciallat ourricu lwn c vur ae s  appear . P'oveyt 

study re1>orted r 

•ttrm evidence that differences of cognit ive 
bia s exist between future arts atudent a  and 
Aeientista before they have received any 
apecialist ducat ton . There ia eome indication 
that such dif ference s increa .a with ace and 
further acad .. io specialiaation . 1'heee 
findings lend support to the view advanced 
by Kud eon ( 1 960,  1 968 ) that arta/sctence 
differences a oocst schoolboys are relat d 
to •ore gen ral personalit y  differ noe • 
which are fairly cle ar ly defined before a 
oboice of apeciali .. i s  aade . "  ( p . S S ) 

�ackay and Caaeron ( 1 968 ) alao pointed out t hat 

youacer pupils Who •nave litt le 'natural' bias to 

oonverpnoe or divercenoe, havina elected a particular 

oour.. ot atu� are influenced by the aodee of thinking 

deaooatrated by cheir tutor•. " Xhe i;e aaain ueually 

reflect the dOidnant nylea of tbinkinc ot th• 

Depart-nt ( Ana/Soienoe ) .  Support fer this thesis 
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alao o01aes fr01a a study by Lytton and Cotton 

( 1 969 ) who found ' Departmental cliaate • an appropriate 

criterion for studying and differentlatinc divers nt/ 

convergent thinking . 

The studies outlined in thia diaouaaion illustrate 

the constant interacti on of forcea repre .. ntinc 

t..en .. poaaibi llt iea for change on the one hand 

with those of increasing oryetalliaatlon and 

specialisation on the ot her . 



CHAPTBR SEVEN 

CQNC�V§IO�OME LIMITATIONS AID, 

SVGGBSTIOMS POR FURTHER &BSBARCH 

2 10 

By co.pari son with the ooaplex network of connecti ons 

surroundinc thia  gener 1 area of atudy, and the 

broad educat ional t.plicat iona derived from it , 

the setting and scope of t he pre .. nt inve•tigat ion 

••Y appear aoMwhat re•trictive . In additi on ,  

effort • t o  avoid the cwer•eneraliaation a  which 

have bedevilled studies of creative thinkinc , .ay 

have re eulted in approacbe •  and concluai on e  that 

are , at time s ,  hie hly epeoifio . 

Aa a resu lt of keepinc the etudy cloae ly cen tred 

oo two r lated diaenaione of thinkinc, and on 

aeekinc a •atoh between the abilitie• and intere st• 

of the auaple and the nature of t he taaa, both 

advantaaree and diaadvantape have been ... a to accrue . 
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The main advantage s appear to have been & 

( i )  some harmony between the proeentation ot 

sc ience stiauli for op n -ended t hinkina and the 

subje ct ' s  interest and ability ; 

( i i ) a wide range of individual differences on 

measures ot fluency and flexibi lity for pupil• 

otherwise c loaely VOUP d in teMRS of att ainaent 

in science ; and , 

( i ii ) a det ai led ana lysi s ot the character i st ics 

ot the two eodea of thinkins includ ing t he ir  

re lation ship wit h intelligence and cert in attitudes .  

Di aadvantace s may appear t o  have re sulted froa a 

( i )  keepin« the study rather sharply focuased ; 

( i i )  ana lysing fluency and flexibi lity in statistica l 

ternus; and 

( ii i )  establishinc on ly limited connect i on s  between 

fluency/ flexibility an d  the wider universe of 

te acher and c lasaro variables .  

The statistical treatment of results in t he  present 

research design leaves on one aide the analysis of 

the aaterial in teraa ot the richnesa of individual 

reaponHs ,  hil'hlichtina bwaour , aacreaaion , and 

de.rre e  ot ab.tractioo . Purtheraore , it i a  appreciat d 

that pupi l s  with atai lar atat iatioal oount a  on fluency 

or flexibi lity aoaeti .. a differ widely in teraa of 
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other qualitat ive variabl es.  Quantity of  responae 

ahou ld the refore not be oonfu aod with quality of 

re aponse in the present inveati ation, although 

., .. studies ha" shown t hea to be positively 

corre lated ( Skacer , Schulta ,  and Klein , 1 965 ) .  

The relat ionship between the �roduction of a 

ainllf! solut ion and !!!!!%: solutions to a probl .. 

in ter11a ot their rated quality haa al eo been 

considered (John•on , P arrott , and Strattoo , 1 964 ) . 

The lack of some acceptable rade or acore in 

aoienoe attainaent that aicht have acted as a 
bench-aark aaainat which flu ncy and flexibility 

and ot he r  core s  could have boen oorr..,lated aieht 

appear aa a liaitation . However , no witable 

erose-cultural test in science was avai lab le at 

the co.aenoe��Gnt of the inveotisat ion, althouch t he  

I . B . A . Stud ies m y make thia aore feasible i n  the 

future . It dif ferent stanclardiaed teat a were 

Hlected for e ach country , ditti cultiea would 

continue to exist . And it end of year aradea in 

acienoe were employe d ,  diffioult i • over aelectiac 

the �eoifio fie l 4  in acienoe ( e . c . oh .. iatry, 

phyaioa ,  bioloey) on whic h the crade waa to be baeed 

would reaain .  
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Coocluaions which related asaociationa of high/low 

fluency and n.exibi li ty groups to inte llipnce 

and to attitudinal factor s were of limited 

dimension•, and finding• which indicated that 

performance tended to be ta&k-apecific sugcest 

c uti on in interpreting the reQUlts of indiv idua ls . 

The coaplexity and brittlene ss of aome responses 

be c a.e  hJ.chlJ.chted if individual rather than arouv 

re sult s are exaained .  Individuals are often 

poised between balancina tenaion a, and are aea sitive 

to aood , teat stimuli , and aocia l context . It 

wuld be intere sting to examine t he  response• of 

soae outstanding individua l• in more detail and to 

re late thea to BOP&e �eneral fin din& s of the atudy . 

The centroid factor anal yse •  of cocn itive and 

attitudina l variable s  were m inly of confirmatory 

value , and of some a ssi stanc e in teraa of construct 

va lidity . A I't inoipal component• ana lyai a which 

included all  variable• ( cognitive and attitudin 1 )  

in one aatrix aight have 

rel ationship• .  

different ranse of 

!he reliability and validity ot the open-ended test s  

and t he  attitude aoa�e point up limitat ions in the ir 

uae with aay particular individual , although they 

are aatiafactory tor -•11 croup and total .-.ple 

analyaia. Iaauea relati� to reliability and 



validity , together with diffi culties in eatabl i ahinc 

satisfactory interscorer reliabi lity levels however , 

would aeea to indicate that t he te st instru.ent s 

could not bo used by claaaro01a teachers and should 

be lt.ited to re earoh purpoee a on ly . 

Fina l ly ,  in contrast t o  &ODe etudiea oo creativity 

where ao-callod creativ thinkinc abi litiea are 

lauded and other thinkina abilities devalued , it 

is necessary to be cautious about asstcnina 

predeterained value s to hiah or low scorers on 

fluency and flexibi lity of thinkina . It would be 

talee t o attribute only positive connotat ions to 

hiah scorers on tlu ncy or flexibi lity of thinkina 

and contrastina neaative connotat ion s to low 

scorers .  The re lative v lue of hiah or l ow  scor • 

on flu noy and flexibi lity depend a  on aany other 

var iables &Ad purposes . There are tia • when it 

aay be c onsidered appropriate to be non-fluent 

and non-flexible . 

While the taak requir ots of the pre .. nt .tudy 

have aouaht aaxiu l rather than ainiaal attaina6nt 

levels alone c ontinua of re apon .. -fluency and. 

flexibility, .any other studie s have aouaht quit 

the oppeaite . In fact tbe aaj ority of atudies 

in acieaae attainaent and thinkiac have probab ly 
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sought a sina- le c.orrect respon se . Neit he r  empha s i s  

can c laim any exc lusive ly privi leaed po it ion . 

Even in t he wider area of crea tivit y ,  Shouksmith 

( ! 9 7 0 )  point s out that a ba lance is raquired a 

" The search for cre ativi ty wi ll probab ly be most 
fruitfu l  amonc indivi dua l s  with a hieh leve l of 

genera l abi l ity , a high degree of as&oc i a t ive 

fluency and among those who a l  o possess certa in 

cognit ive :styl s ,  n ot a l l  of which tsre .flexible' 

&1d ove n . The a ssoci ative fl ue ncy must involve 

' meaningfu l '  a ssoo � at i ons an d n ot merely faci 1i ty 

wit h word s" ( p . Z l 4 ) . 1\nd Bra)· ( 1 967 ) a l so warns 

t hat the aasoc iati on al flow of i de a s  may merely 
be one vrecoudi tion among many fact lo)I' H that 

deterMine s creat ivity . 

FURTIIER RBSE.' RC H  

Perhapa the f oreaost genera l reaearch need i s for 
a more �tailed an alyai a of apeci fic variab les 

related to fluency and fl exibi lity of t hinking . 

The nature and relat ive interp lay of the se variab le •  

could b exMined through contro l and experiaent a l  

groups with ple aiae equivalent t o  three or ttour 

c lasarooaa . Q-technique and ana lyaia of covariance 

cou ld be auppcrt ive waya of examining t he data . In 
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p articu l ar t he  fol lowinc l i ne s  of endeavour seem 

worthwh i l e & 

( i )  Vari tiog to the f�r� of eraaentation of, and 

re seon�e tu ttinmli including cos;�arisons of ora l  

$1f�d writtep Mtho�1J · ExperiaHent o emliloying th� 

ourront tests with taye r·ecar dinf&& of respon se s  

have a l re ady lndic atod 8Qme in'Oere sting d i f ferenee a 

from t he �rese nt a thod of pre sentin« and rec ording 

st imuli . 

( ii )  � riati!Q in the V[taentatign of •t iMMli alone 
contioy� of so-qallec,.l g;pue-l�k� a nd te:8't-lj.k!;? 
,QQpsU.t!O!'!I · (Kogan 11n<1 Morgan , ! 969 ; 'Ni ohol ls .. 1 97 1 ; 

Vernon , 1 1)7 1 ) .  Vari a'Li on ln t.ask dasaand frcx a low 

key ueutr 1 ..,. oait i on to a hi�h key test s ituat ion 

wi l l  affeet :ittbj ects in diff6rent w ays ao that the 

perforaaano of aoae individuals ay increa se wh i le 

ot hers deore aae , w1der the saQile conditi on s .  Some 

gener 1 oonc luai on o f ro c onte porary re sear ch in 

th i •  are� re � oo f l ictins ,  part ly because or different 

de finition an d u of t ho  t r a 'c e-like' and 

• te at-like ' , &n d part ly bee use of di ff rent te sta 

and samp le c oaposition . J'urother expel'.i-ntati on 

wi h the atyl of pre eentinc atiaulus .. teri 1 ,  

e . g .  c a.p let ly pr rammed in wr itten fora or 

oral ly by a solf-cho n olas ... te , or ora lly by an 

out aide adainatratw eiaulat inc certain mood a ( Hudaon , 

1 968 ) ,  could alao p roduce some intere.tinc tindinca in 

teraa of reapona fluency , flexibility and oriciaalit y .  
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( iii )  VariaSi on in tpst in��ru¥ti ons and their 
!!lflu!nce .on fluency and flexibiJ..ity of res,l)<>ruy� . 

Ex erimenta t i on with t he fol lowint; t hree set s  

o f  in struct ion s could prove int e re sting : 

( a ) ' Give a s  S!!!X re sponse s  a s  tJ ossible to • • • •  t 

( b )  ' Give as mo.nx different re sp on se s  as possible 

( c )  ' Give as m<.:.ny gi f'f !l'£11 t res�on se s a s  polilsibla 

( iv )  Variuti on ig the na:ture of the gtimulus � 

to • .  ' 

to • •  ' 

that it IDOVS!§ 't2"'Arcl1 or awa1: fro .. tOi!i C 6  2f ��[sona l 

intere st i!_1 t he �aienc do!!!ip . It c ou l d  be 

hyvot hesized that r e spon se fl uuncy and f lt:X ibi l it y  

w i l l  incre a ae � the st imulus moves toward str6ngth 
of int erest and ability . 
( v )  Val'iat;op in tig l!!!i.t ti for rersponding, 

inc luding �vvcr end§ of time limit s for §nY ont 
�dmini§�rati�� · Repeated administrati �1 s ov r 
sever·al week s could a l iYo be c uns id urt)d with 
corre fi}; OJ di ng i nc re a se  in re liability of scor es . 

( vi )  Vaa.• iat i l�.l  in. popul :ltion emple inclUdiJ!iL! 

wider ragge of inter�§t_ and abi,l.ity level; .  Such 

croups cc:u ld a f ford the basi s of coap�ri sons tor 
the c orr lati�na l behav i our of spe cific variable a .  

( vii ) �riation in cot!ng taxonomi"s . Di fferent 

taxonomies may yield useful compar ativo inf orma t i on 

and ult ima te ly lead t o  aore reliAble and va li d 

scorea . 

( viii ) tho inplusion gf a performance tett, or at 

!eatt a ei•ulat.d performance teat, in aciegps . 
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Progress has a lready been made in thia direction 

as part of t he pr eaent atudy . t'hree teat s  a one 

in phy ice , one in eheai atry and the other in 

bioloiY hav been desiened . ( See also l'.inabourne , 

1 968 , who ,..eeat d de aicning "open-ended 

perforaance test a  to e licit from scientists, leaa 

accuat-.d to randoa aeneration of words and 

aentences , a chain of non-verbal free aaaoci ations" 

( p  • •  62 ) ) .  

( ix )  More detailed �nalzti! of peraqnality traite 

J!!ooitt•4 wit h hich/&ow scorera in flu19cY and 

!lexibi litz. Such a study could aove beyond self­

report attitudinal trait s to a aore detailed 

exaaination of such dt..enaiona aa self-control 

and inhibit ion . FrCD brief experiment al uae of 

the present testa in a peraonal interview 

aituation th decree to which aom. aubjeota exerci se 

ti.ht control and oenaorahip over their response• 

ia atrikiq . Such control appear s  to resu lt in 

lone pau•a between re aponsea and,  of o aurae , in 

a l owered fluency aocre . Such inhibit ion al so 

aeeaa to be re lated to concern ( alaoat obaeasion ) 

tor ' aocur&cJ'' of re apODM - which haa little rele­

vance for open-ended aituati n e  - and to a loaa of 

face and .. .. of eabarraa-..t over auca at.tnc a 

' wroac' or ' inappropri ate ' reapon • .  !be fear of 
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' •akin& a aist ke ' se••• t o  be eo deep in ao.e 

subj e cts that they remain feartul , even when it 

is virtually impossib le t o  aake a aiatake . In 

this respect an index of carefulness or cogn itive 

error derived fro• intel lirence teats scores or 

ot her related score s ,  cou l d be reveal ing correlate 

ot fluency and f lexibi lity of thinkinc . Humour 

an d  acere ssion are two other dimensions { not unrelated ) 

that seem worthwhi le studyin& in further depth . 

{ x )  �r.e �tailtd exaainati2n of oertain teacher 

variable s .  Th e  delineation o f  s ome aspects of 

tea china sty le including a taxono•y of que sti oning 

catecories and sequence& ( Solomon , 1 969J  Waahton , 

1 96 7 ) ,  wou ld aeea to hold .oae relevance for 

studying pupi l fluency an d flexibi l ity of response . 

It .. Y be possible to eapl oy  audio and video t ape 

rec ordinca for the sta b l i ah•eot of .uch taxonoaies 

and t hen con struct two or three contrasting 

taxono.ie s which could f orra the basi s  for atudyinc 

the growth of fluency and flexib i lity of pupi l 

re sponae . Audio and video tape recOI'dincs •iaht 

alao ci ve ao.e ilud.pt int.o the behaviours and cues 

th at teachers -ploy in fonainc juclc'aent s about , 

or a aaJ.cnin& rat inc c:�tegoriea to, pupi l s  who exhibit 

oricinal ity and other a spects of thinkinc . It wau ld 

be neceaaary to obtain pre-test and post -teat score s 

on .any variable s  in such experi .. nta .  
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( xi )  §0!1.! evaluation by teachers of tf!e qualitz: 
si reapmes derivecl_frO!I flyencr ancl flexibilitz 

at thi.,lsin.J(. Thi la a moat chal lenginc area and 

traucht with aany dit ficult iee . However ,  teacher 

ratinga on one or two oateccr lee , • . g .  decree ot 

ab.traction of pupil reapon .. or level of concept e ,  

could vrove an inte ... .tinc a r  a o f  corre lat ion with 

ecorea on fluency and flexibi lity . 

Apart froa the above 8U8aeati one which ar 

preaieed on the .,a ... al idea of a aare d tailed 

analyais of the interplay of epeoifio variablee, 

the ot her .. j _.  reeearch e��phaaia ia concerned 

wit h a jtyelop�eptal gr Aoncitudipal approash. 
In thie reepect the followina line a  of endeavour 

ae • profitable • 

( i )  An ipyeati@!tion of flUIDlY !Qd fl§!ibilitr of 
�hi�inl in tb, Vtrbal t!!pODit! of p£!-ICbOO' 
gbilclnn . A pre liainary etudy eaployinc aoae of 

al lach and l:ocan t • ( 1 965 ) te.t etbu.ali with thr!! 

and tour year old• hae been uncle"aken by the 

inveeti•ator . A trtriki.Dc ruaae of re�on••• aad 

bebavi OUI' euc•e.t that tbia 1! • ••• profitable 

and foraative daae for t t.  .tu. cl;r of oondit iooa that 

enooura.. or iahibit the growth of nuenoy and 

flexibility of thiDkinc. The lancuace developaent 

ot the aCJth!r ( and aibliqa )  i e  likely to be a 



significant factor . But eo too , are patterns 

of di scipl ine in the home - balance of pratae 

w r punishment , enoouraareaent over re.traint , 
+ 

and independence over d pendence . 

( ii )  Longitudina l ttgdiea which (ollow pupilt 
throwrh Sf.Vtra! year s of te a�h�ns . t"'hile it 

would be difficu lt to assign pr ciee reaaone 

for any changes in scores that •icht occur , 

evid no e  fr011 out c011e a ot reaearch auaaested. 

abov aight at least aeaiet in throwinc aoae 

22 1 

lich� OD tba ia.---a .  OYer aad abOYe thta, an 

ana lyais of the extent of the chances ( or stability 

of me sure a) would be war thwhile in itaelf . 
( i ii ) ,Uoa llx, iP.tt!"!!! of l9J!Ci£yd!na l  !tydy an!l 

ered!cti ve validi$Ye ttgdr of the careere 2f 
bi&h and l9!f esorer1 in the ert!!nt inyeatt.catiog .  

The students i n  th preaent aa��ple wi ll now be 

1 7 , 1 8  and 1 9  y ar a of e .  The i ntent ion ia to 

follow up the Hew Zealand croup in teras of a 

( i )  the fina l IJI"Ad s and aubje cta at Mcondary 

echool J 

( ii )  tb relati on ahiv b twe n oricinal soorea on 

the o en-ended thinking te.t a and current re-teat 

acore a ,  and/ 01" between orJ.cinal aoorea and aoore a 

derived froa aoae other parall 1 atria• of queationa a 

( ii i ) the univereity aubjeot a taken an4 propo .. d -

p�r�icularly whether there i a  any relationabip 

+ 
In thi a oODJleetioo .o��e relevant queationa f«- a 
parent interview questionnaire have been deviaed 
by �be J.nveattaator .  



betwe n extreme scorers on fluen cy aud f lexib i l ity 

and the type of course enrolled for , whether, tor 
examp le , the highly fluent and flexible SQorere in 

science s how any indicati on of 11ovina toward the 

bi olosical and s�oial science• ;  and 

( iv)  the re lation ahi� between scores and academi c 

attainm.ont - bearing in 1aind the tendenc)' tor 
rogre ss.ion to ttv. m& an . 

In conclusion , tho inve ati6iat ion � . ,  a a  anticipated , 

thrown up JaOI•e problesns for re search than were 
original ly foraulated . The network of connecti ons 

between v-ar i bl s i s  intricate . aut it i •  precisely 

becauae o'/ t hi s  that further re search i s  enticina . 
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,!eat 2 ,  Guide Lin1,a f!J.r §cori ns .Rt•ponae! to ' TIMB '  

l A !feasyr ,eent {a!thodt 
e . g .  clock 

wat ch 
sundial 
candle c lock 
t ila machine 

t B  �a·�r, .. nt units 
e . a .  day 

week 
•onth 
year 
decade 
purely a aade-up aeaaure•ent 
licht year 

t C  �rnational tAet 
e . g .  different t iaea in different countries 

international date line 

tD  

2A  

Greenwich 

Aatron oati.£&1 tt•.l. 
e . g .  t t.e n apace 

earth orbit e 

Derivation of W2£� 
e . g .  Greek - Chr onoa 

oontain a four letter• 
t •pus 

3A Set t!me s as aarinca 
• · & ·  eprinc t i  .. 

wart.icnt! 
da)'ttae 

JB Prgv!£�•-•n� §&Yin&! 
e . g .  t iae wait s for n o  ... n 

t ime  i s  aoney 
in no ti�ae 
up with the ti .. • 
ti .. and t ide 
t i  .. flies 

3C !P!9ific h�r• 
e . e .  1 2  noon lunch tiae 



4A 

SA 

58 

6A 

7 A  

8 A  

9 A  

APPENDIX A contd 

frop§l' naaes 
e . g .  • Ti  .. Maaaaine ' 

t Tiae Tunnel t 
t Tiae Square' 

.Ir�.vel and dirtct!on 
e . e .  travelline in time 

can t t  go back or forwards in ti e 

Aesociat!d with 1'89! 
• · •·  race a aainat ti .. 

forscmi(icati on 
e .  • Old Father Time 

old man and acythe 

funotualitJ: 
• · C •  on time 

ti .. table 

School t!!ftablg 
e . g .  40 ainute peri od 

interval in 1 0  .tnutea 

. g . li fe t ime 
age span 
old in t ime  

98 ,!!!storz 
• · IC · eives us hietcry le-ona 

Uiat.ory - datea to learn 
Christ born year 0 
AD . BC . 
Ice aee 

9C tpint in tie 

• · • ·  pan , 
tutUJI'e 
late 

arly 

1 OA P nohol9J1iotl 
•IJ •  loneliness 

loet 
tiu draae 
very iaportant to lite 
it alaost cont rols our live• 

224 
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��JiPII A contd 

1 1  A ,M!ta_uhysi9a�. 

e . g .  intanu;ib le 
invisible 
relative 
infinite 
neve r ends 
abstract 

1 2A �iaent!onal 
e .g .  fourth dimension 

fifth diaen sion 

Ieat 3 .  Guide Linea for Soorinc Responses to 
' ACID' 
TouGEN ' 
lMAGNEt' 
twUBSL t 

!£m 
1 • Cheaical 9!!an1l!! �!1, progeaM! 

e . g .  neutralia inc alkalinee,  base• 
neutralising a base to fora a salt 

+ water 
for makinc aalta 
o o.bine with baaea  for cheaical 

r otions 
liberates chlorine fro. ble aohinc 

po�der 

2 !_ndyetri 1 oheg.ta 
3 �orture, v�9lepoe1 death 

• ·« ·  bumina akin 
acid thrown in face of policeman 
diaposinc of bodies 

etting rid of an eneay 

Batterit! 
e . c .  activator in b ttery 

SA llurninc 

acid and water - electrical charge 
to conduct e lectricity in 

e . g . burning c lothes 
burnins aetala 

SB }!!atructor 
e . a . as a destructor instead o� tiro 

as a weed killer 
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se .£le niy 
e . e .  cleaning metals 

5D �uttin& 

SB 
6 

e .g .  cutting glass 
tchinc claaa 

1 l(fdigiDiq 
• ·« ·  u .. d in aome aedicine a 

di.Mo dive pr..-oter 

8 Fogd! !Qd hovtrag • 
• · •· in tiazy dr ink s ( carbonic acid) 

flavourins food• 
citric acid 
v i.l.�aar 

9 As an ad4&tiv! 
e • fl • used in antitreeae 

1 0  �plo&vee 
• · • ·  picric acid - trinitrophenol 

1 1  for !Xpert!fntin& witb 

.QXTGB!! 
1 For IN:!. thine, for life auapon 

e •C .  we breathe it 

en iona 
toaic 

foraa about 10• of tbe air we breathe 
plaut a breathe it 
civen oft by planta 
BQVporta life in outer apace 
reapiratioa 
de p-eea divine 
oxyaen tent a in hoapitala 
hich altitude breathinc 
•• a .tt.ulant tor athlete• 
u d in our blood .treaa 
in water for fish 
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3A 

38 

4A 

48 

s 

6A 

68 

1 

8 

9 

1 0  

1 1  

1 2 

�f§� A ognt� 

!P a:f.r 1 !;!At er 

jpduf!�ril.\l cu�!!!ls eguip!aen� 
e . g .  oxy-acetylene cutter 

we ldinc 

C aapre s1.1ed 
· • ·  compressing for tools 

e ompr� ssed for submarines 

227 

A a ba!il fEE c,g,•bin.lnc !!1 tb ot her ogpggng 
,!Pd !lO!IIMlJlt§ 

e • •  c ombines with hydrogen to aake water 
for making wat r ,  for making air 
he lp s make heavy water 
makinu compoUnds , ba se s 
exp l oding with two par ts at hydrogen 
creat ing ne w  materi al s 
mak ing radicals 
helps fora hydroxides 
used in many ooumpound s e . g .  lead oxide 

RuttinJ ( �9ifica llr1 oxidation, fermpntation , 
photOSfD��Si $ ) 
Com.mon US.! !n laboratory. U!l!d ip cheaistr:r; 
�XP!rimont s� ustd in chemical re agtion s1 to etu dy 

For bl owing thincs up 
e . g .  b l owing up balloons 

bl owing up tyre s 

Expl osive s  
. g .  used in TN T  

for shattering bananast 

!L&eed Af a QONpODtpt Of 1aae� 
e . g .  carb on d i ox i de 

jouroe of 2ower• as a propel l ant fpr rockete 

�-bu�tion ,  bgrp&n& 
e . g .  to keep fires burn ina with 

support s burning 
used for starting fires 

J:iguid oxu:•.!! 
e . g .  l iquid oxygen can be uaed for deep 

freez ing 

P hreigl9(ioa l/huaour 
e . g .  tor takin g away froa someone I knowt 

For spelliQ£ t ests 
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l A  �lectrJ£!1 mot9r eauiR!!Dt 
e • C .  electrie motcra 

to aanufacture electricity 
dyna os 
gener tor s  
e lectro aanet a 

1 8  J!eotrio 1 radio and telecraeh 
e . g . teleph.onaa 

radio 
T . V .  
loudspeak rs 

lectri c b lla 

2A Definitions a�xpltQatiop• 
tAl object whioh ttracta 

c rtai n  object • 

6 wreolcJ.na 

can r v r ..  polea on to other aacneta 

scrap iron , 

a in nook• and orannie a 

inc what thine• t hey attract and 
what th y don ' t  

• · • ·  wreck colour T . V .  cathode ray tubes with 
wr ok wa'tchea 
wr ck he1lcoptera 
wreck s t.&pu 

1 for part&ol• acceleration 
e . g .  alter th cwr ee of eleetron be-• 

d fleet cooree of rapidly aovinc 
etal objecta 

8 Attachinc thine• to a wall or ngt&oe board witb, 
ban&&n« thi!¥1. on. tbJ! t!friatr tor !!ith 
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9A �� 
• · fl •  in toya 

in g ame s  
a a p l aything 
k pine a child busy with 
attraot inc boya with 

98 £heati� wi th 
e . g .  fixinc rou lette 

cheatina at bowline with 

1 0  Houeehol4 �se� 
e • & •  mat.PDetic door catche s 

soap boldera 
k eps lids on tins out of the way 

aft r t he y have been opened 

1 1  MaJd.!li other !:!&� with 
13 l!L2uter tpage 

e . g .  in boot e  for spacemen 

1 3 f!X9holgg�cal 
e . g .  an attractive l ikeable peraon 

business �magnet" 
hippin� " agnate" 

1 4  �diqal, eyrsic�l 

ilfBKL 

e . g . remov i z ii  tal aplintera froa ye 
removing pine froa atoaach 

% 2 9  

1 A  §aais for tr;:��ort f� ?fv!� ���t,. tg ,roll 
ar mgy, lJeaiLkb..icH�;, . �r s 

1 8  !Pt�ific pamipc of ythicle§ 
e . a .  care 

truck a 
bueea 
bioyc le a  
plane a 
roller skate • 

1 C  theelbarrow 

tD  Stttripa wh e! 



t E  � tecorr ba@!d on nYmbtr of wh!t\! 
e . g .  two wheeler 

thr wheeler 
four wheeler 
eiabt wheeler 

t P  Irapspgrt, atsoci@t d with watt£ 
• · • ·  padd le wheel 

propellor 

JA .tt!Ph!Pea {qneric ) 
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2B Gears. coae. Ryllert! tlmeel . Gtindinc wheel, 
conveyor btltt• soalatore 

2C tool§ 
e . c . e lectric saw 

wallpaper roller 
lass cutter 

cutt ins whe 1 
pizz eutter 

3 £locks1 watchea. kal&ng! wheel of a c\oqk 
4 �!gyrin& gd recgrdipc d yioet 

SA 

• · • ·  aap -•surer 
around diatanoe measurer 

�port �4 tntirta&nmtn� 
e . a .  ferr a wheel 

roulette 
for aablinc 
firework• - oatherin wheel 
top a 
aakinc a swine out t 
&$ a aonocycle for a clown 
windine thine• oo to 
diaoua throwin• 
aa tarpt 
a a  a ahield 
for rolltns down hil l  
hulahoop 
for playina quoita 
aak� p.t terna with 
drawiac around 
potter ' • wheel 

6 xortyr! 
e . g .  whee l rack 

torttll'e in the latin club 
far puni shinc Chriatiana 
pik d wheel tot- runntoa- people over wit h 

break cweJ' SOIHODe t e h ad 
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78 �· a srm!ol in the Gre!k alphabe! 

s f.hr••• 
e • C . birds whee l about in the sky 

9 Grroacope 

t O  froviding wgrk fo£ aae 
.g  . ....... . 

1 t for goin1 and aono_z 

1 1  Suoh S2§Cifio§ � 
e . g .  for l oc oaotive turnabout 

( drawing supplied S51 ) 
tor a r ��ndabout 

23 1 

as a protection for tree • when atacked 
upon each other 

as a seat , aa a tabl 
as a m.an hole 
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APPEN D I X  B ( S e e  b e l ow ) 2 3 2  
T e s t  1 T e s t  2 T e s t  3 

N o . F lu e n c y  F l e x i b i l i t y ! F lu e n c y  F l e x i b i l i t y . F lu e n c y  

1 6 5  33 32 3 3  14 17 17 1 19 18 19 18 1 4 1 3 12 11 12 
1 1 3 1 4 1 3 1 1  8 8 

1 1  1 1  r 4 6 1 6  15 15 1 1  0 -
1 8  0 1 2 1 2 1 2  5 6 6 8 1 0  1 0  4 6 4 3 3 3 

6 8 7 3 4 3 
4 5 5 3 4 3 5 6 5 

1 9 5 3 6  34 35 26 27 16  12 1 3 1 3 l l  12 10 4 5 5 10 11 l l  8 1 0  10 9 1 1  1 0  7 1 0  8 9 9 9 
2 1 0  1 4  1 4  1 4  1 0  8 7 3 3 3 2 2 2 1 1 1 2 4 4 1 2 2 

I 3 3 3 2 2 2 3 3 3 

1 8 1 8  1 8 J 1 0  8 8 4 4 2 2 5  9 9 7 1 1  1 0  9 3 
7 9 1 1 5 5 8 9 6 6 8 4 4 5 6 r 

0 

2 4 0  26 25 2 6 20 22 21  9 9 9 7 7 7 8 8 8 

I 
6 7 8 5 5 4 8 9 1 0 7 3 3 14  15 l4  

2 4 5  30 30 30 20  1 4  1 7  1 6  1 7 1 6  1 1  1 0  1 1  1 3 1 3  1 3 1 0  1 5 1 6  8 8 7 
1 6  1 :_5  1 6  6 5 6 1 5 1 5 1 5 

260 1 7  1 7 1 7 8 7 7 5 7 7 3 4 4 4 4 4 
4 5 4 3 3 3 
3 4 4 2 3 2 7 7 7 

2 7 5  42 3 9  4 2  2 5 17 22 1 1  1 0  1 1 8 6 8 10 1 1  1 1  
1 0 1 5 1 7  7 6 6 1 1  1 0  1 0  9 6 8 1 4  1 5 1 4  

2 9 0  41 41 41 ( 1 8  24 20 1 25 1 9 2 5 1 2  1 0  1 3 
1 7  1 7 1 6  

8 8 8 

2 9 7  

3 04 

2q 1 4 2 9 ' I 1 6  1 4 1 6  1 1  9 9 7 
30 30 3 0 1 8  2 2 1 7  1 3 1 3  1 3 6 7 7 3 6 6 6 3 3 3 1 0  1 0  1 0  9 7 9 4 
39 39 3 9 22 2 6  25 1 1 9 I � 

1 7 1 9 1 7 1 2  1 7 1 0  
8 9 5 4 6 
7 7 4 5 4 

' 

Int e r s c or e �  Re l i a b i l i ty D a t a : R a w  Score s 
for T h r e e  Te st s by Thr e e  S c o r e r s 

4 

6 6 
3 3 
3 4 
8 8 
4 4 

F l e x i b i l i t y  1 0  9 9 

1 3 1 2 1 3  
2 2 2 
3 4 4 
3 2 3 

6 7 6 -0 0 0 
2 2 2 -----
2 3 3 
4 4 4 
7 6 7 
9 7 8 

1 2  9 1 2  
1 4  1 2 1 4  

3 2 4 2 3 2 9 8 9 
1 1  1 0  9 --

7 6 7 
6 5 5 2 2 2 
3 2 3 
9 6 6 
3 3 3 



T e s t  1 

N o . Fln e n c y  

3 1 1  5 2 5 2 5 2 
3 1 8 1 9 1 9 1 9 
3 2 5 2 7 27 27 
3 3 2 4 1  41 4 1  

-

3 3  9 2 8  28 28 
_) 3 40 2 8  28 2 8  

3 5 3  2 2  22 22  
3 6 0  1 7  1 7 1 7 
3 6 7 1 3 1 3 1 3 
3 7 4  2 2  22 22 
3 8 2  3 6 36 36 

3 �� 1 5 1 5 1 5 

AP P EN D I X  B c ont d 
T e s t  2 

I 
F l e x i b i l i t y ! F lu e n c y  F l e x i b i l i t y  

3 4 37  3 0 
1 2  1 5 1 2  
1 1  1 1  1 0  
20  2 5 23 
1 0  1 8  1 6  
1 6  1 8  1 4  
1 5 1 5 1 2  

6 7 7 
1 0  1 1  1 0  
1 1  1 3 1 2  
1 6  1 6  1 6  
1 0  1 3 1 3 

1 2  1 2  1 2  8 1 0  8 
5 

I 6 
I 9 

4 I 

7 

1 23 6 

1 1 � 
I 5 7 4 

1 2  
1 3  1 1  9 5 

6 6 6 r 0 9 9 4 5 1 0  b 
/' 1 0 1 5 8 1 2 1  7 6 1 4  1 4  6 8 
5 5 7 7 3 4 

1 2  1 2  1 2  1 4  7 1 0  
8 9 4 5 

1 6 7 6 
I 
l 

9 9 9 9 9 9 9 8 9 
8 1 0  8 7 5 7 
7 6 7 1 2  1 3 1 3 1 0  9 9 1 0  1 1  1 1  1 5 1 3  1 4  1 3  1 4  1 4  9 9 9 9 6 0 4 4 4 4 4 4 

8 9 9 
4 4 4 4 3 4 3 4 4 
/' 6 6 0 3 3 4 5 4 5 
4 4 4 

1 2  7 9 4 3 4 3 3 2 4 3 3 
4 4 4 3 4 3 
3 2 3 5 7 6 4 3 3 6 4 6 
8 7 7 3 3 3 2 4 2 7 0 0 8 5 8 
5 7 7 7 8 7 
6 4 5 4 5 4 7 7 7 5 5 5 4 7 4 1 2  1 0  1 1  7 7 7 5 6 7 
6 4 5 3 3 3 2 2 3 

2 3 3  
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Olivetti P rocramma 101  
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• Na ( P ooled variance ) j N: + 
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f teat! f'or Hom21eneit;t of V!ri!Dc• on 15. te� Variable• 
for !bre! £C1ln�it!h Engla ncl1 U .  S . A .  and Mew Zeala�d . 
Tsst Grou.e f. ratio Si&ifi�&n§!! 
Vari able P< 
AH5 EHG/USA 1 . 01 1 5  N . S . 

UG/MZ 1 . 1 %79 w . s . 
USA�N! l · li08 N . s .  

Pl 1 EHG USA 1 . 1 9 50 H . s . 
BNG/MZ 1 . 1 320 N . s .  
USA7NZ 

& 
!JS2t . os 

Fx 1 ENG USA 1 . 004 N . S .  
BHG/NZ 1 . 2335 N . S .  
USA�lfZ t . 2JZ8 N . S .  

Pl JA EJiG USA 1 .  459 1 . os 
ENG/NZ 1 . 6574 . 0 1 
USA?t'Z l · 1JS� . N . s .  

Fx 2A EWGUSA 1 . 090 » . s . 
ENG/NZ t .  0341 N . S .  

- U§A7»Z 1 - 1azs H •li• • 

Fl 28 BNGUSA 1 . 1 974 N . s .  
BHG/HZ 2 . 0492 . 01 
USA�NZ I ·Zt tt .o, 

Fx 28 BNO USA 1 . 2� 1  N . S .  
ENC/NZ 1 . 8 8 35 . 01 
U§A�NZ ,. ,62� .o& 

Fl 3A BHG USA 1 . 0845 N . s . 
BNG/NZ t .  5075  . 01 
JJ..SA�NZ &!JiOO ' . os 

Fx 3A ENC USA 1 . 2008 N . s . 
BMG/NZ 1 . 0623 N . s .  
USA�NZ 1 ·130� N . S! 

Fl 38 BNG USA 1 . 5076 x . s .  
ENG/NZ 1 . 2 1 28 N . s . 
U�A�NZ & ·a•Jo Ha§• Fx 38  ENG USA 1 . 0772  N . S . 
ENG/NZ 1 . 1 392 N .S .  
USA7MZ J . 0,5Z6 N .�. 

Fl 3C ENG USA 1 . 2 573 N . S .  
ENG/NZ 1 . 1 640 N . S . JZSA9I� .. 1 -��3, . os 

Fx 3C ENG USA 1 . 9 1 9 . 01 
EKG/RZ 1 . 0953 M . S . 
Jl.SA�N,I 1 ·2.51§ . 01 

Fl 3D ENG USA 4 . 4 1 72 . 01 
ENG/NZ 1 . 6993 N . S .  

. USA�I,Z ZaS06J . 01 
Px 3D UG USA Z . 0131 . os 

BBG/lfZ 1 .  SOS6 H . S . 
!lSALNz .3.1221 !01 
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A PPENDIX I 
OBSERVED FREQUENCIES FOR TEACHER AND PEER RAT ING CATEGOR IES * FOR HI-LO FLUENCY AND FLEXIBIL IT Y  GROUPS 
( En gland , u . s . A . , N . Z . ) 

0 

( • o = most or iginal , A = high e s t  ability , B+ = e n j oyed t e ac hing mos t , 
B- = e n j oyed t eac hing least , W = har d e s t  working ) 

TEACHER RAT ING CATEGORIES PEER RAT ING C ATEGORIES 

A B+ B- w 0 
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• ( o  .. .oat original ,  A :a higheat ability ,  B +  • enj oyed teachinc aoat , 
B- • eajOJ'8cl teachtnc leut ,  w • hardest varkiDc) 

£oggta N-Lo n. � Teac;ber Ratigc Cat.ecou _&e , 
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l<o..\1�Q Co.�or�-
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!At· � ?t.d . Dero . §�:!e I- a,li$2 .e <  

Pl 1 36 . 6  7 . 93 4  Oricrinal - 1 . 349 1 . 1 8 
38 . 5  9 . 386  Retest 

Px 1 1 5 . 4 5 . 789 " 
1 4 . 8  4 . 8 8 8  n - 73 1 4  . sJ 

Pl IM 1 4 . 7  5 . 1 37 " 
. 8 3 16  . 59 1 4 . 1 4 . 3 sa .. 

Fx ZM 1 . 0 2 . 430 " 
6 . !)  2 . 374  n t .  2Z l 7  . 22 

Fl JM 9 · 3 3 . 1 9 9  .. 
. sso t . 59 9 . 0 3 . 4 7 2  " 

l'x lM 5 . 3 2 . Sl7 " 
s . o  s . sss  " . 39 SO . 70 

f'l f.t 1 6 . 9  3 . 629 " 
- . 0086 1 7 . 0  3 . 94 0  " . 99 

� 8 . 0 2 .  t 80 • 
7 . 6  2 . 898 " 1 . 03 1 3  . 30 
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Var . �..!ft Sts!1 �!!B• b.& :t-!Yt&! 2 - !11"<!!2 
Fl 1 35 . 8  7 . 6 52 Male - . 86 5 1  . 60 

31 . 5  � . 3 71. Female 

Px 1 1 4 . !  4 . 7 90 ... 

16 . 9 6 . 496 " - 1 . 97'74 . os 

Fl 3M p ; .  0 4 . 98 6  " . 3980 . 69 t 4 . S 5 . 296 ff 

Px JM ? . � 2 . 3�8 " 
6 . 6  3 . 469 " 1 . 3900 . t? 

Fl 3M 9 . 3 2 . 91 1  " - . t 564 . 8? , . .. 3 . 44 1  11 

Fx 3M s . t  3 . 436 .. - . 7678 s . s  2 . 63 9  " . 55 

.f.!_ M 1 6 . 9  3 . 728 " 
- . 2087 . 8 3 1 7 . 0  3 . 506 .. 

fx tl 7 . 8 2 . 08 3  • 
- . 7686 8 . 2 .� . 2 7 0  " . ss 
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