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1. INTRODUCTION 

This study examines the possibility cf cultural variabi?s influer:..cing 

performance on c8rtain measures of flexibility. Before d.::. s ._ :AJSs�.ng the 

interaction of culture with personality and cognition, aL overview o� 

research in the f:I.eld of flexi bi li �.y/rigidi ty is presentedo S·ln::-3 

m'ich of the work .in this area is devoted to an exam.i.nation of rig�di.ty 

as a unitary trait and seems to reflect some of the confu.slon reg&rd.ing 

the status of personality traits Ln general, trait thec�y is discu2sed 

as a prelude to the ex�mination of rigidity/flexibility. 

2. TRAIT THEORY 

Tra:it theory represents an attsmpt to classify and crcisr human 

differentiat:ion. Ind� �,:idual differences are expressed in a quantitative 

and not a qualitative form. Trait distributions tend to be continu0us. 

wi.th indiv�duala b�ing descr�bed as pcssessing a g�eater er a lesser 

amount of a particular trait, ra thsr' than as belcnging exclusi lE:ly 

to one d�screte psrsorality grcup or ancther. Tyler (1965) prsfera 

the term ttaimensioritt L_) trait i regard.ing it as a more accurate 

rEflection cf an individual's placing en a scale representing some 

quali t.y ( or +.:rai t). On a mn.l t id.iJL.ensional scale, an ind:i vLiual can. be 

different trait-scal�s. 

The differences which psychologists attempt to quantify by means of 

trait descriptions. ean occur w:.thin an indiv.i.dual, (along a tLme= 

scale, per·hc:1ps, ,.:::r Oii differ&nt attrib".lt8s) between :::.nd.:.riduals, A.nd 

between gr011J2. S:m,s cf the lack c:f clarity in the f:i.eld is perha.ps 

due to the indiscrimiLate use of the word "trait" to dea2rlba all 

these types cf differerc�s wriich cannot realistically be expe�ted tc 

exh�b:..t the same ccns'_stcncy, stabil.i�y� or pattern of c�1rrnlat1::.�n. 

The earher st·wdie,2 d2alt mainly w:i1:":h "e:ommon traits", wt..:i.ch characterised 

8ithsr peJple ln general or large groups of people, and 2ouid be 

measured by stm�iardisad -tests w� t.h group norms. With an 'i.Jpst.,.rge of 

interest in the idiosyncratic behaviour of the individual, and the 

devel:>pmer.i.t oi' +e:·:m: 7 ques S'1..�':h as pr2jec�.i.ve t8sts fer ::he intensl.ve 
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s tudy of  the indivi d�a1 subj ec t ,  more emphas :i s was placed en ;_;he s 1: ··.:..li 

of uni que i ndi vi dual traits o  This l ed to  a ques t i c ni ng of th e 

usefUlness of a pro cess wr1L·h a.escr.i bed the indiv .� du.al in  i e:111a of 

wha-1:: he had i n  c ommon w�.th e thers ( ,..; Oir.tl!: :::r1. :rai t) rather than v,; t.ca � 

set hi m apar t fro m ethers ( indi vidual ��ait) o Thi s debate J s  by LC 

means s 8ttled, and ·<;,;·ill perhaps c n1y end i n  an ac ceptance of .... he 

usefulness of  the less sens.i .ti ve bu�: me :C'2 standardi zed � ests fer  

answering r�search questi o ns di fferaLt t0 those whi ch can be answ erdd 

by more subj ective �lini cal techniques o 

The firs·1.: pe:rsc n  to  ar+, � 1--uia t; ,3 a type 01 ·  trait: th1::::0ry was Spe!:Lrman . 

i n  l:?04 .. Au:o rdi ng tc hts twc=factcr th,:;c r·y . ai. 1  :i nte�. : t: c tual 

ac ti.vi ties have in common a general :f'ac. tc::.:·· ( g) ,  des er: b ::; �  as " mental 

energy" o In addi tion  thsre  exi st specific factors ( s) ,  ;;., r.. : ch are 

1xni que to  each activ ::. ty o lat er on Spea:rwan also  i Jeni:. i : ·:. t:?ct gro "'p 

factors, which fell  s omewriere betwsen ( g) and ( s) ,  b eing neith8r as 

wh i ch cieterrn.ined. the way g was ut::.. l i sed o The gensral fact:> ;·' of 

pe:cseve1�ati o n, fer �xa.IL.:pl. d ,  he .1 escri.ted as ::. ncTt .ia of m,sn + a1. energy o 

F r·or:J. th:is bsginn.i Lg " m .:..1 :"E: r" !:L'.:; t ors w are defined ,  and new r,hco :r'i ss JJ:;... �: 

f c rward +: c, expJai.n the .:.. : ·  V"gan:. sa tl c. :, o The Bri. t :  sh and. Am.cr.L.'an 

s chx ls express8d ci.Lverger:. t thscr� es , wl-.L.ieh Tyl er ( 195 ;� ' p ·34) as;ri bes 

part�ally to the liff8rent pcp�lat� ons of sub j ec�s  they � are working 

wl. tL o  The Bri t .2. sh  exp-2..: .i msLt :::l's tes teci t heir theori es e n  s.=:hool 

el'.Li ld::.-·en, and th ·='i .:".' e:nph::::ls � s  on tts g=:Cactor  may l 8  the :.: · ea 't.,i.J t of the 

sti ll =1.mdi fferent�at:ed :ird. e1ll. genc 8 of their Si.:!.b;j s c t s ., The Arner i c·ana 1 

on the c th8r hanci , tao� c c l l ege s�udents as � hei r s�b: ecta , and fc�ni 

li . ttie  evidence for the exia tence of a general intslli gance  fac tor o 

The Bri ti.sh workers . su,:-;h as Burt and Ve :"non ,  prcpc s ed a multilevel 

or  hi.erarer..L::. (:al theory of  t�ai t crgan i sa t i  en,  b ,-?.g i.m.c:i ng wi th g and 

developi ng throttgh ma;� o r  anct m� ncr gPoup facto :t's t o  sped.f i e :·a. ._ t :, :'s � 

The American,3 ( e o g o T:-1':.Ll'.'S t cn:� ) pu t fc :rward IDL, ltiple=factor thecriss  which 

pr'opos ed a n,.J.IDber :,f �- a.i r:.'.. y  wide group factors . sach enter.ing wi tb 

differ-en� weigh : s  i.nto d L �· :"'erent +ests o The t wo classes c f  t::r� sory are 

no t ,  however , as d� s3��ilar as they wculd a t  f �rs t appear ., The f actcr-

/an aly- .�. ; ' J , . \ t: . .L I_. o & O 
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analytic methods of the Ameri can i.nvestigators iden-ti fy tra.i ts fi rst � 

and then correlate trai t measurements wi th one another to identify 

types as second order factors , while the Bri. tish factc r-analyti c 

methods i denti fy fi rst types and then trai ts. ( Tyler , 1�55 ,  p 176) 

Al though there was a great deal of controversy among the earlJ er- trai. t 

theorists ,  i t  cantred mai nly around whe ther o r  not general abi li ties 

cc uld be improved, the relati onship between trai ts and abi li ti es and 

the different levels at wh:ich trai ts fun2 �;i oned. There was li t tle 

doubt that intellectual trai ts existed ,  ani he experimental evidence 

for thei r exi stence was qui te substantial . Onc e  factor analysis  

was appli ed,  however ,  trai -:;s were sought w:L th.in tha fi eld (,f 

personali ty and the pi 8ture changed . 

Fi rstly , research workers were hampered by what Anastasi. ( 1J58, p 342 ) 

refers to  as "the paucity c f  defi ni tive  knowledg8 r8garding peraonali ty  

organi sati on" . Partly because of thi.s lack of knowls ig& � and partly 

because of the complexity o f  peraonali ty , th2 task of i dentifyi ng all 

the separate ways in which persons dif f Er � and organis�. ng these 

differences into trai ts ,  was an enormous and almost imp0ssible one. 

For those trai ts which were most  easi ly i dentifiable � the prob1em of 

validati on was severe. Tyler ( F165 1 p 153 )  writes thai: n there seem 

to be  no life si tuati ons where suc cess  denPn � R  nn n�ssessi on of ( a  .1.- - - - . - - .L • • •v 

personali ty trai t) to the ext ent that s chool success depends on 

�ntelli gence" . Even ratings by peopl e who know tt8 tes tee well do 

not provide an entiraly reliable c ri terion. Th6y cft an refl act  the 

appearance cf  the testee � rather than measuri ng a deeper persoLali ty o  

Given  all these diffic ul ties ,  although personality tra:i. ts were  so1:..g.ht 

and found wi th as much �onfi dence as i ntellectual ab� l�tias , the 

experimental evi dence became more meagre ( Mi schel , 1968 ; VrnT1cm �  J<:i64) . 

This was not necessarily taken to mean that personali ty +�a� ts do no t 

exist . Vari ous explanati ons were pu t forward for the l ow ccrrelations 

between supposed measures of a given construct . For exs.mple,  the.re is  

a greater uniformi ty and standardisation of  experi ence i n  the intellec tual 

than i n  the emc tional or  mctivati oLa1 sphere. The mind cf  ,svery perscn 

is , to a greater or lesser degree�  trained wLi le we de not ( yet) 

/have I 



have standardised ' schools ' for personali tya  Also, an item in a 

personality test is more likely to have a ' private '  meaning fer 

the testee than an item on an intelli gence scale (Anastas � ,  l.946 ) 0 

As the study of the intsllect i s  better establi shed, i t  may be 

that the instruments used are more refined a J'oten:;�. ally h:.gh 

correlations in personality st�dy may be cbscured bJ ex�raneous 

variance produced by crude measures .  

One of the most cruci al issues in the personality trai. t  debate 

is that of stability and consistency cf tra� ts.  Kagan and Moss (1962 ) � 

describing �i ndings from the longi tudinal invest i gation cf e �  whi t e  

children from birth through adulthoci, conclude t ha .,.. many behaYio J.rs 

exhibited by 6-10 years, and some behaviours of 3-6 )·aa: olds , ar2 

good predictors of related behavi our during early adu� f h�cd o This 

prediction is most reliable in the areas of npassive w i thd r awal from 

stressful situations, ciependency on family, ease-0f-aEger aro1.,;.sal . 

i nvolvement in in�: ellec t: ual mast ery, s c cial i nterac t � on anx.i i2ty 1 sex� 

role identification, and pattern of sexual behavi.our i n  acrnlthc c d tt 
o 

The most important finding from this study i s  the difi' .�ren t:ia1 

stability of passivi ty, dependency, and aggression fur males and 

females . Behavi.our which is frowned o n  by society, passiv.i. ty in 

males, for example, and. aggression i n  females, is grad:ial.l;y1 s uppressed 

as the child grows o lder . Kagan and Moss ccnclude th0refc ra ( p 26� ) 

that "when a d-J.ildhood. behavi ou r is  congruent wi th trad.:i �: i c nal sex

role characteristics 9 i t  is likely to be predictive of simi lar 

behavior in  adultboo dn . 

Bloom ( 1964), in a summary and di scu.ssi on of  r-es earc.h 5. ntc 

stabili ty of human charac +;erist.i cs, ag:r·ees wl th Kagan and M1J s s  on 

the personality areas whi.ch appear tc  exhiti  t the greate.st s t ab :Ll i t:y o 

He conclud �s ( p 177) that 1'by an avey-age age of ab Jut �:wo a o o a+: 

least one-third cf the variance at ado l�scanc e  on intell ectual 

interest, dependency, and aggression i s  pradictab�e . By about age 

five � as much  as c ne-half of the variance at a iolescen0e i s  p �2Ji �table 

for these characteris t::lcs" . He emphas:;:,.ses, however, that a c ,:;cs .i de:rable  

amount cf change s til l takes place between the ages of ten  and twenty� 

one, and t hat al though most st udi e .s have concentrated e n  cb.anges 

occurring between tirth and e arly adulthood, changes i n  i nterests , 

attitudes and personal:i ty occ1n througho ut l ife o 

/Tyle1· • a o 
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Tyler ( 1965 , p 40 ) summarises the posi ti on as follows : " some trai.+s 

are more s table than o thers ( and ) environmental fac tors hel.p tc  

determine whether stabili ty or  change wi ll predominate0
o 

Stability is  usually claimed , no t for specific  trai ts , but for m or2  

general fac tors such as  aggression o r  dependence .  Lack of cross= 

si tuational correlations in an indivi dual ' s  behavi our a�e s ometimes 

explained by means of a dis tinc ti on between scurce trai ts and s 1��face 

trai ts ( see fo otnote 2 on p .  12 ) Thus , anxiety over paren tal 

rej ec tion may produce a phobic reaction in a very young child , whi ch 

changes to excessive obedience as the child ge ts older � In thi s cas e  

the s ource trai t , anxiety ,  has remained constant whil e  expr ess : ng 

itself in two seemingly unrelated surface trai ts . (M i s chel 1�6S ) o 

Theoris ts , such as Mi schel ( 1968 , 196 9 )  claim that cross-si tuational 

correlations are low because the different behavi ours c f  an in�i vidual 

are determined. , no t by s table and enduring traits , b'J.t by spe :;..:..fi c 

si tuati ons and a dynami c changing personali ty . He writes ( 196J , p 1017 ) � 
0We do need to recogni se that dis continui ties , real ones and not mer8l:y 

superficial or  veneer changes , are part of the genuine phenomena of 

personali ty To be more than nominally dynamic our persona:.i .i ty 

theories will have to have as much room for human d.i scrimi�at:� on as 

s tabili ty ,  and as much concern for man ' s sel.f-regulati on as fer hi s 

vic timisati on by ei ther enduring intra-psych�c forces or  by momentary 

environmental constraints" . He do cuments hi s di sen::bantment wi th 

trai t theory on the grounds of low ccrrelati on , lack of valid�ty ,  

and lack o f  reliabi li ty ,  i n  hi s book ' Personali ty and Assessment ' � 908 ) 0 

A compromise soluti on for the trai t controversy appeared to be  possible 

with the use of the term ' modera tor vari able ' to  explain diffsrsnt 

reactions from a supposedly homogeneous population.  However � thi a 

term has been given such a broad interpretation as to re�der i t: a1m::;.s  :: 

meaningless .  Alker ( 1972 ) , for example , applauds the use of  moderatcr 

variables to redirect research from a mono trai t to  a multi �ral t 

s trategy . This is  done by split ting a population into different grc �.ps 

/on the basis  • • •  
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on the basis  of a moderator variable such as anxi ety , before ano ther 

charac teri s tic , perhaps risk-taking , i s  studied . In effect the 

interaction of the two ( or more ) t rai ts is then studi ed .  Both Wallach 

and Leggett ( 1972 ) and Endler ( 1973 ) found that using modera tor  

vari ables in the manner sugges ted by Alker , to  divide populations 

into normal and abnormal groups , did not produce meaningfu l rssu1 +. s o 

Bern ( 1972 ) takes the moderator variable  concept further by sugges ting 

that i t  should apply to si tuati onal as  well as personali ty variabl ds . 

Any behavi our c ontingent upon unique si. tuati onal or  personal fae; ·:ors 

c ould then be des cribed as a function of cer t&i n moderator variables o 

Ano ther suggesti on made by Bern is  that individuals moLitor sele �ted 

areas of their behaviour and that behavi our is  consis tent within this 

moni tored area . Thus a highly s ex-typed indi vi.dual woti.l. d produce 

c onsistent "mas culine" or  1•feminine0 responses , but might  be i nc.,1nsis tent 

in areas such as hones ty ,  whi ch are not sex-linked .. ( This  coul d a1. so  

be due to defective learning , where an individual never learn3 r2spc ns es 

appropriate to the other s ex-role  .. ) Whether such moni tored behavi our 

could be regarded as a trai t or not remains open for speculation , 

although i t  would appear that such a s elf-imposed trai t is  real for 

the subj ect  hims elf . 

TAT!:i 1 1  i:i ..-,h ( 1 0 7 ?  1 c:i 1 1 D'D'P c:i t q that the m i s t.aken assum;"'tion underly. in� t t � � � ......, .._, .1...1.. \ - - I .._ / ,.._., ..,  .. b Q ._ - .. ,._, - _!-' - � 

moderator variabl es and o ther methods was examining meas'Ll.res not of 

interest in their own right , but simply as predic tors . He cla_;_med 

that the plac e to look for consis tency , and he has no doubt th�1 : 

human beings are consi stent , i s  behavi our i +:self . 

Obvi ously , no definite conclusions have been reached on the existence 

or non-exis tence of p ersonali ty traits .. This  is  partially becaus e :i t; 

is  impossible to pro�e defini tively that a trai t do es NOT exi s t  

there can only b e  a lack of evidence that i t  does exi s t . Much c f  tb.e 

debate has involved wrangli ng over the explanati ons for ambiguo ,j_S 

resul ts which could be interpreted as evi dence in eith8r d:ired: i e,n o  

There has , however ,  been a defi ni te  movemen+ away from a search for 

large , cons tant , global traits . Averill ( 1973 ) , whi le accepting the 

/ exis t8:c.c e .. o .. 
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existence and validity of traits , cautions that they can only be 

usefully ascribed under appropriate circumstances ( hi s  italics) . 

Unfortunately,  he does not explain what these circumstances are o 

Alker (1972) , calling for a multi trait approach, stresses the 

importance of paying attention to persons rather than particular 

responses ,  while Wallach (1972 ) asks for more research to be 

concerned with inherently meaningful information about people instead 

of "presumptive signs of hypothetical entities" - ( p 3 27 ) .  From the 

other camp,  Mischel (1968 ) does not believe that all behaviour is 

situation specific, but accepts that a stabl e environment can lead 

to consistent behaviour , and that stimulus conditi ons which have 

much in common may evoke similar behaviours. He argues that existing 

data do not support the existence of stimulus-fre e , highly-generalized 

behavioural sets ,  but he does not dispute the occurrence of long-term 

individual differences in response to stimuli .  Endler  (1973 ) regards 

the whole person-situation debate as a pseudo-issue , as it is impo rtant 

that the relative contributions of both situations and individuals  to 

behaviour should be examined ,  as well as their interaction. He points 

out that experimental methodology often infl uences results - trait 

supporters use correlation techniques - whil e mean differences are 

used by supporters of environme ntal influence . The model that he 

favours is interactional , and he quotes several studies indicating 

that person by situation interaction accounts for more variance 

than either person or situation alone . 

Whether one chooses to emphas:is e stability or change in behaviour 

across time and si tuation, the work discussed above does provide 

some guidelines for further research. Areas researched should  be 

compact and clearly defined ,  with emphasis on actual behaviours 

rather than hypothesised broad relationships - on the person and his 

actual , rather than a theoretical , context.  The possibility of the 

influence of situational variabl es , and personality variables other 

than those being studied,  should be borne in mind. 

/3. . .. 
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3 .  EARLY STUDIES 

3 . 1 Perseveration 

English and Engli sh define perseveration as th e tt t endency of organismic 

activi ty to recur wi thout apparent associative s timulus " .  I t  was the 

s tudy of this  tendency whi ch gave ris e  to later rigidi ty s tudies , s o  

a brief overvi ew may provide some understanding of the term 1 rigidi ty ' o 

Eysenck ( 1953 )  divides the phenomena whi ch have been s tudied in order 

to produce vari ous measures of perseverati on , into four classes . The 

first two classes , ideati onal and emotional pers everati on , are clos ely 

linked , and occur when emoti ons and/or ideas continue or  come into 

cons ciousness again when the s timulus that has triggered them has been 

removed . The third type of pers everation is  in the s ensory field , and 

takes place when successive s timuli appear to fus e into one . For 

example ,  a burning coal moved in a circle  will create the i. =..lusion 

of a glowing circle . In motor perseveration , Eysenck ' s  fourth class , 

the after-effect  of one task hinders the effective execution of  another 

task . 

According to s tudi es  quoted by Eys enck ( 1953 ) and Levine ( 195 5 ) , l i ttle 

attention was paid to ideati onal and emoti onal perseveration , results 

were inconclusive , and the subj ect  was soon abandoned . Biesheuvel ( 1938) 

ascribed the inconclusive resul ts obtained wi th motor perseveration to 

faulty experimental procedure , the effect of extraneous variables  such 

as will or effort , and ambiguous results whi ch were obtained when high 

s cores could indi cate either lack of  p ers everati on or  extreme 

perseveration leading to a mental s et whi ch facilitated tes t  completi on . 

He sugges ted that the flicker-fusi on tes t ,  a s enso ry tes t in which a 

light is  flashed on and off wi th dimini shing intervals until the subj ect  

perc eives the flashes to have fus ed , would be free of  the drawbacks 

of the ideomotor tests , although he cites other s enso ry experimenters 

whose  results were inconclusive . Hi s data , against the cri terion of a 

ttBehavioural Questionnaire" answered by s chool teachers , showed that 

"behavioural perseveration and s ensory perseverati on , measured in 

terms of the threshoid for fli cker , tend to vary together" ( p 3 7 ) . 

/Cattell • • •  
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Cattell ( 1946 , a) and b) ; 1949 ) took up the study of motor perseverati on  

in great earnest.  He  contended that two separate processes were i nvol7ed 

in motor perseveration , and that failure to acknowledge tn i  .s had led. tc. 

the inconclusive and contradictory evidence in the field.  Tha �wo 

processes were: nrnertia of mental processes" and " inertia of s1:ruc tura1 

disposition" or " disposition rigidity" . 

The first process manifested itself when a subj ect was required to 

switch quickly from one task to an equi valent but different task , e o g o 

writi ng -first a row of As , then a row of Bs . These activi ties , fo llowing 

one another in rapid temporal succession, produce i nterferenc e by their 

inertia or after-effect. The second process shows +s .alf i n  ' creati7e 

effort' tests where the score is measured as " the dif ference between 

performing a task in some old accustomed fashion and pe : .-::, �ing i +  i n  

some new but not intelligence-demanding fashion" ( p  231 )  Such a task 

might involve first writing a name , and then writing it backwards . rapid 

tempor�l succession is not important. 

Cattell ' s  further work was devoted to disposition rigidi ty as measured 

by motor tests. Although he found a general factor of disposition 

rigidity across a wide range of motor performances , he emphasised that 

correlations and reliabilities remained low , and even with the same 

tasks he found a general factor in some popu lations and not in  others o 

He also warned that the validity of his findi ngs was limited to mo tor 

performance, and that tt to claim that perseveration extends also .through 

all dispositions to think or feel perseveratively is a speculation 

undertaken at one' s own risk" ( 1946 ( a) p 232 ) 0 

Without any definite conclusions begin reached , perseveration studie2 

simply ceased begin carried out , and Eysenck wrote in 1953 ( p 70 ) 

that ttin the last decade or so , the concept of perseveration has c sased 

to attract much attention, and in its stead the trait of rigidity has 

been widely studied" . 

With perseveration studies simply having drifted into rigidity studies , 

it is difficult to get a clear picture of the final state of experimeL

tation in this field .  Some trends however, do emerge, and it is 

/important 
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important to take cognisance of them , as many of  them are mirrored 

in the later rigidi ty research . The first is that most  writers 

(Eysenck , 1953 ; Rim ,  1955 ; Levine , 1955 ) ,  have concluded tt;at; ther9 

is  no uni tary factor of perseveration .  This has not preveEtect 

researchers from using isolated perseveration indic es in speciL :_, 

areas , ( e . g .  flicker-fusion , mo tor tes ts ) , but when wri ters have 

attempted to generalize  to global personali ty types or traits , th e 

experimental links have often become tenuous . 

Wri ting of the problems of defining pers ev8ra+ion Levine ( l j55 ) , 

makes the point t hat the very earli est  studies  t reated perseverat:i on 

as ' s tabi li ty ' or  ' perseverance ' , a posi tive trai t L:;..n-til Spea rman ' s  

conception of perseveration as mental inertia1 brought wi th i t  

negative conno tations , and pers everation began to  b e  Li nked. w:i. th 
0bigotry , ineducabi lity • • •  extreme dis like of changen ( p  118 ) 0 The 

Heymans-Wi ersma temperament theory , which classified persever-a t.:. :; ::-1 as 

a c erebral secondary function,  regarded it as a posi tive trai t: � as 

oppos ed to primary function or " impulsivi ty" . At what point does  

ability to ignore dis trac tions become inability to  respond to new 

s timuli ? Or , to use terms whi ch have been rather loos ely used :i.n 

the research , when does persistence become pers everation ? 

Levine ( 1955 ) puts forward the following eqnati ons to  di s tinguish 

between the three  overlapping concepts ( p 120 ) : 

Rigidi ty = Perseveration Wi ll 

Persis tence = Perseveration + Will  

This is  not  altogether sati sfactory ,  as  the concept of  0will. tt i. s 

rather difficult to define and we are left s omewhat in the dark as to  

the meaning of perseverati on ( except for  the tautological ' rigidi ty + 

will ' ) . However , the idea of c onscious control would s eem to b e  an 

important one . We wi ll c ombine it  with the key c oncept ' s timulus ' 

from the English and English defini tion of perseveration , and define 

1 The general law of mental inertia propos ed by Spearman in 1927 
is  as follows : nc ognitive processes always both begin and c ease 
more gradually than their apparent causes 0 • 

/persi stenc e • • •  
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persistence or perseverance for the purpos es of this  s tudy as 
tta respons e , partially consciously controlle d , to 8ertain s timuli 

and not to others , where i t  is  appropriate to  continue thi s response" . 

Perseveration may then be termed an inappropriately continued response 

to certain motor and sensory s timuli . The definition of rigidi ty in 

terms of appropriateness of respo nse to demand for change w :. 11  be 

discussed later . 

A final comment must be made about the confusion of language use in 

perseveration s tudies . Experimenters have c ften used  terms in 

different ways or  described resul ts in words which are simi. lar but 

no t identi cal to thos e of their predecessors . Rim ( 195 5 ) wri tes of 

three factors , vi z .  dispositi on rigidi ty ,  creative effort rigi di ty , 

and ideati onal or cogni tive rigidi ty . Cattell ( 194� ) however , had 

defined two factors , ideati onal inertia and di sposi tion rigidity , 

the latter to be tes ted by means of creative rigidi ty tests ! 

Clearly , the two wri ters are no t using terms to  mean the same things , 

and analysis and comparis on become difficul t .  The inter�hangeabili ty 

too of " cognitive .Q£. ideati onal rigidity tt i s  confusing , as ideational 

perseveration is seen by Eys enck as referring to a name or word 

occurring in the conscious mind wi thout any apparent reason , while 

cogni tive rigidity is  used later to refer to  problem solving abili ty . 

3 . 2 Rigidi ty 

English and English ( 19 58) define rigidity as being 0 a relative 

inabi li ty to change one ' s action or attitude when the obj ective 

c ondi tions demand i t ; clinging to a no longer appropriate way of 

feeling or acting .  To be di stinguished from perseveration ,  whi ch is  

the continuation of a respons e ac tually going on , whereas rigidi ty is  

resistance to  undertaking a new kind of response n . We  shall later 

examine many of the tests of  rigidi ty in the light of this defini tion . 

/The study • • •  
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The s tudy of rigidi ty fl owed from the study of perseveration wi th many 

of the ins truments for the s tudy of perseveration being adop ted 

wholesale , such as Cattell ' s hidden figures and fli c ker fc_1�::;i on . 

However , where perseverati oni s ts , on the whole , had given �p �he idea 

of pers everation beirig a uni tary functi on , the rigidity exper�menters 

tried to show that rigidi ty was a uni tary personal i ty trait linked 

wi th o ther personali ty variables such as authori tarianism ( Adc :rno , 

195 0 )  and intolerance of ambigui ty ( Budner , 1962 ) . This  broad 

perception seemed to lead to a great deal of work wi th tes i; s  of 

preference as well as tests of specific abi l� �y .  The implicit  

assumpti on is apparently that rigidi ty affec ts a broad range o:f 

behavi ours , from the inter-pers onal to the p ercept�a l , equaliy . and 

ca.n therefore b e  tes ted as well by sampling preferen2 ss as by samp1:ing 

motor or  problem-solving behavi our . This  would make of r i gidi �y a 

source trai t2 manifesting itself in various surface trai ts . 

The mos t  extreme example  of the preference type test  j_ ;3  +:i'l-9.t of 

Breskin ( 1968 )  who gave hi s subj ects twenty i tems consisting of 

pairs of drawings , and asked them to  indi cate a preference for one 

drawing out of each pai r .  Each pair c onsis ted o.f a drawing wh�_ ch 

conformed to the laws of Praegnanz3 and one which did not .  Subj ec t:s  

who preferred the regular , precise  drawings were scored as  being 

rigid o Fi sher ( 195 0 )  al so used the sub :j ects ' pref er enc es to obtain 

rigidity scores . Those  subj ects who ( for example )  said that i:hey 

liked a large number of different coloured ribbons , who selected  a 

large number of photographs of people as being ' fri endly ' , or· who 

accepted a large number of pictures as being ' like mys8lf ' rec eived 

a high flexibility score . Another implici t assumpti on of most  of  the 

preferenc e tes ts is that ' Rigidi ty ' and ' Flexibili ty '  are mutually 

exclusive , and that populati ons can ,  therefore , be dichotomi zed into 

' Rigi d '  and ' Flexible ' people . 

2 According to  Cattell ( 19 72) a surface trai t is  a s e t  of personali ty 
characteris ti cs which are correlated but do not form a facto r ,  and 
are beli eved to be determined by a single uni tary influence ,  vi z .  
a s ource trai t .  

3 Law o f  Precisi on : " the mos t  general law of the organisation o f  
experience o r  behaviour . I t  holds that a Ges tal t tends , t o  the 
extent that conditions permi t ,  to become sharply defined or precise , 
regular ,  symmetrical , parsimonious " .  ( English and English , 1958 , p . 402 ) 

/A group • • •  
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A group of preference tests which evoked a storm of controversy were 

the Einstellung tests (Fink , 1958 ) .  In these problem solving tests 

( the classical case is Lu.chins ' water-j ar test , i. nvclving the transfer 

of specified quantities of water between j ars of given capaci ti es) the 

first few problems are solvE-d i n  the same manner so that the sub� ects 

develop an answering set. Then there is a change , �nd problems are 

presented which can be solved ei ther in  the manner of the prev.::. ous 

problems or in a newer , simpler fashion . Subjects who do not change 

are generally held to be rigid. ConfJ icting results have been obtained 

using this test , and Luchins (1949, 1�5 1 )  and Levi tt and Zelen (1953) 

have strongly attacked its rationale . They pci nt out that on the 

criterion of speed. subj ects who continued us� ng :he s6t mathod to 

which they were accustomed performed better than s '-lb/ ects  whc analysed 

each problem separately , and changed their method of s�lu tion .  Therefore,  

obj ective conditions did not demand change, indeed, they demanded that 

the subject should not change . A change of set thus indi cat es a 

subject ' s preference for looking at and solvi ng each problem i ndiv�dually , 

rather than his ability to respond to a demand for change. 

Tests of rigidi ty which do take the demand for change i nto account are 

almost all in the co gnitive fi.eld, as opposed to the o�d  perseveration 

tests which emphasised motor and sensory responses . One of the best 

examples is Berg ' s  ( 1948 )  test of card-sorti ng abL1..ity .  In  this t est , 

subj ects are required to sort cards into groups according to one of 

four possible principles, with the experimenter indicating when the 

"correctn choice has been made. The "correct" principle changes 

several times during the test , and subj ects must therefore alter 

their response sets i n  order to continue maki ng appropri ate responses. 

The difference between demand and preference tests is �nfortunat ely 

not the only division in rigi dity research up to the present day � The 

difficulties caused by careless use of terminology , mentionsd in the 

perseveratic n section, are rife here tooc Tests have been cons tructed 

to cover a wide area , from pictorial tests of intclerance of amb:i guity 

( Frenkel-Brunsrik , 1949 )  to questionnaires on ethnic prej udice 

( Rokeach ,  1968) . Chown 1 in her literature survey in 195 9 , lists no less 

/than 47 • • .  
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than 47 different rigidi ty tests , none of whi ch overlap ! In a lat er 

survey , Leach ( 1967 , p 11 ) agrees that although 0 a large amount of 

effort has been devoted to the s tudy of rigidity during the las t 

forty years • • •  there is  still little  agreement as to i ts identi ty 

or components 0 • This specifi c confusion regarding the s tatus of a 

rigidi ty trai t appears to mirror the general confusion in the whole 

fi eld of personali ty res earch as  to the value of the concept 

"personali ty trai t tt in the s ense of " source  trai t " "'· A brief look at 

the current s tate of trai t theory might therefore be  helpful for this 

study . 

4 o  PROPOSED FURTHER FLEXIBILITY RESEARCH 

We must now attempt to apply the findings of the trai t and personali ty 

theorists  to the s tudy of flexibi li ty . Cl early , to prolong the debate 

on whether or not there is  a uni tary trai t in this area would be 

frui tless . Rather , a study should be made of flexible behaviour in differ

ent areas , whi ch may not necessari ly correlate wi th one another in one 

individual . Individual rigidity profil es could then be drawn for 

subj ects , indi cating s trengths and weaknesses in different areas . If 

the tester is  interested only in one area , i t  should be possible to 

administer t ests  in that area alone . That is , the s tudy should focus 

on different surface measures of rigidity whi ch may or may not be 

manifestations of a single source trai t . ·  

To start wi th , a definition of flexibility mus t  be formulated whi ch is  

not tied to any specifi c psychological domain o For the purpos es of  

this study , the following defini tion is  propos ed �  HFlexibility i s  the 

, abili ty to change s e t  when ci rcums tances demand i t " . 

By the qualifying clause ,  ' when circums tances  demand i t ' we mean only 

when circums tances  obj ectively demand i t . Fabian ( 195 7 ) ,  after some 

work with the seven-squares tes t ,  found that labile  respons es occurred 

interchangeably wi th rigid , but not wi th fl exible respons es . He 

therefore suggested that the rigidi ty-flexibili ty-labili ty spectrum 

should be conceived of as being circular rather than straight , so  that 

/labi. lity • • •  



lability and rigidity would lie naxt to one another. This  hypothesis  

is borne out by the work of Berg ( 1948) , whc found that on  a card

sorting test the group with the lowest sc0re ( i . e . the 1.east �l exible 

group) pro duced ext:r'emely rigid and/ o r  ext rsmely variabl e  r ::::spo nses. 

I t  therefore seems important that fl exi bi li ty should be seen no t only 

as the opposite of rigidity in the sense of " non-rigidi ty", but also 

as ttnon-lability 11 • A flexibi l i ty test therefore, must proYi de 

opportuni ty for S Qbj ects not only to alter responses when st:muli are 

appropriate for change , but also to mai nt ain  thei r responses when the 

stimuli are inappropriate for change. 

Furthermo re, .if a test si tuation is  to approxi ma+ e a rsal � .U . fe  

si tuati on ,  the subj e� t should be able to  choose no t o nly L2tween 

" right" or "wro ngtt responses, but among a selec tion ·=· ' apparent 

"right" responses. He must be able to assess the demands of a 

situation ,  assi gn priorities, and act acccrdingly . The phras e " change 

set "  in the defi ni.ti. on  may be appli ed to any fi eld,  from the conceptual 

to the interpersonal, in whi ch the tester wishes to asc ertain f l exi bi li.t� 

If such a field is carefully and clearly defined , and the score in this 

fi.eld is used to predict performance in a similar f:i eld,  then many o f'  

the risks o f  cross-situational predicti on  should be avoided. I f  

situational and extraneous personality vari ables influence tha test 

situation, they shou.ld also 1e _.o1·esent .! - - +-1- ..... 
.L ll t.,Ht=-

s :.:i.bject will later be expected to perform o 

si tuation in whi c h  th e 

This approach sidesteps the iss'ie of  the nature of fl ex� b�li ty. It is  

foc�ssed o n  the behaviour itself , on whether the subj 2ct  is  adaptable 

i n  a situation w-CJ.i ch is co gni ti Ye, percept�al, stc. , and net e n  

whether this adaptabi lity i s  infl uenced by personality o r  :i ntellec tual 

vari ables, or both. 

The specific area of behaviour which will be examined in this  s-tuJ.y 

is problem-solving. That i s, the study will be focussed on how 

subjects behave in a si tuation requiri ng cogni tive flexibili ty. 

/Thi s ft eld • • •  
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This  field has been chosen partly because it i s  possible to  define the 

area clear:y and measure the behavi our concis Ply ,  and partly becaus e 

of  a modern r�lev�nc e whi ch will be dis �us sea later . �n parti cular , 

this s tudy will i nvolve res earch into cros s-cultural di ffersnc aa ! n  

cogni tive flexi. bi. lity o Before t;he reascns for expected  cultu:::·al. 

differences are elabc rated on , one further aspect  of flexibi li ty mus t  

b e  examined , vi. z .. , the pos sibili ty cf flexi bili ty being improved by 

trai ning. 

5 . INCREASING FLEXIBILITY 

Most of the w�rk done i n  thi s  area has focussed on p roblem s olving 

and tes�s  of i ntell ec tual creativi ty , rather than ar : �� l �c abil : .ty or 

wh 0le  p�rsGnal i ty "  As  the  res t c f  thi s study deals alxo3 � exclusj _v ely 

w i th cogni t i.ve flex�_ bi L  ty , thi s s ection w il l  be  devo t ed t o  met.b ods o f  

improvi �1g c :jgni ti.v 2 flexibi li ty .  

Few s tudi es �eal w i th : cg�tive flexi bi lity per s e ,  s o  w e  will  have to  

ext�apolate from o ther st�di es , in parti cular thos e  dealing wi th 

creativi ty .  Whe:::e cTeati v.i. ty s tudi es are aimed at increas :i_ng the 

range cf ideas or ac luti ons pToduced , and/or their originality , i t  

i s  felt that th .2 same techni ques can be frui tfully appli ed  for the 

improvement of cogni tive flexi bi l i ty .  

There ar'2 two avenuss 0pen t o  th:; s e  who would attempt t o  improva an 

i ndividual ' s  cogn�. t ive  f l ex:i bili ty : manipulation of the individual 

h�.mself , and rnani _pulati. on of hi s environment . We wi ll dis c·J.-ss f:irst 

' the 8f'fe_<;t of eny}. rcmnent or1 flexib:i.li ty .,  

B,Jwden ( 1970 ) performed an experiment with s ci enti s ts i n  different 

S "imula ted s e t tings , and f\.:, u.nd that thei:r creati.vi ty decreas ed or  

imp coved according to the set ting they were asked to work in and their 

at ti tude towa�ds that setting .  Thus it was possible for the experimenter 

to ac tually mani p�late levels of cr9ativity , acccrding to the way the 

work envj ronment and paT ti cularly i ts demands were perc eived . The use 

of expli c i t  ( as opposed to si tuational ) demands for increas ed creativi ty 

will be dealt wi th later . 

/Dellas ( 1970/71 )  . . .  
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Dellas ( 1970/71 ) , describing an atmosphere conducive to maximum 

creativity, found a significant negative correlation between defensiveness 

and creativity. This accords with the earlier work of Wolper t ( 1955) ,  

who claimed that a rigidity syndrome could be demonstrated in any 

individual under very threatening condi tions, and Gaier ( 1952 ) who found 

rigidity to be related to anxiety.  Rubenowitz ( 1963 ) als9 related f8ar 

to increased rigi di ty.  Dellas emphasised that crea�ivity i s  increased 

in a psychologi cally 1tsafe" environment, where the individual does not 

feel threatened if he deviates from a set pattern of behaviour . 

Dealing with another aspect  of the envi ronment , Grossman and E:i.s<2nman 

( 1971 )  show that a reduction in si tuational pressure towards au thori

tarianism increases creativi ty and vice versa. This vi ewpoint is 

supported by Maruyama ( 1970 , quoted in Bowden , 1974 , p 96 ) who found 

that a psychologically secure atmosphere was ttfostered by the absence 

of excessi vely hierarchised authority relationships" . Bowden hi ms elf 

( 1974 , p 98 ) found that 1t the suppressive boss , who feels his posi ti on  

threatened by the bright new ideas that his younger,  often better 

academically educated subordinates want to bring forwardu was regarded 

as a major obstacle to creativity among Nigerian admini strative personnel .  

Working on a creativi ty traini ng project wi th these administrative 

personnel, Bowden also concluded that cul ture and school education had 

i nculcated authoritarian values in them whi ch inhibited creative 

performance o 

Most of the findings menti oned above are tentative.  I t  wo uld never theless 

seem reali stic  to say , at this s tage, tha t flexible behaviour i s  more 

l ikely to take place in a relaxed, non-threatening environment where 

great emphasis is not placed on hierarchical and authoritarian values o 

Despi te the quantity of research devoted to techniques of training for 

creativi ty, findi ngs i.n this area are also ten tative and sometimes 

contradic tory.  Ray ( 1967 ) cites contradi ctory findi ngs from se-reral 

experiments based on the work of Maltzman, who defi ned ori gi nali ty as 

"uncommonness" , and trained subjects to produce more original responses 

on a free asso ci ation test by giving them many free association  trials 

and asking for different responses on each trial . Other experi menters 

found that no increase in originality co uld be achieved by this technique. 

/Other traini�g • • •  



Other training me thods met w i th more successo  Simply ins �ru c t�ng 

tes ts()  Ray ( 1?67 ) q1,_e, � es experiments by Mal+.: zman :, BogE L � .9-nd Brt3g8r 

( 1958 ) and Rc senbanrn � Arsnson and Panman ( F:164 ) where 01· i g  :1.ai. .i+y 

was increas ed si mply  by tell i ng subj ects tc prc duce  ori ginal rsspcnses . 

Bou �ne , Ekstrand and Domi nowski ( 1 071 ) qu ot 0 f_:_ndings by Maske an:i 

Davis ( i '�J 68 ) ,  where instructi c n  produced more origi nal r -3sponses on 

the TJses test � and by G'J i lford and Wilson ( l.':)57 ) ,  whose instr1H.' teJ_ 

stibj b cts gave more 1tclever" plo t  ti t l e s  than s ubj ec ts  who had not been 

told to b·2 c-. lever o Levy (1968) found that >-- �·1:- al. :re:i_ nfo r-:: ement ( " yes'\ 

" gc ·:id0 ) during c r:3..g: nal behaviour would i ncreas 8 that b2ha,; � eiu c �  and 

that des c ribing the ro la  of an o ri gi nal pe rs on wc� � d  &lso e li c � t  

crigi nal beba-viour frw1 su·bj ects o Bourne . Ekstranu a.D<1 Dom::. ncwsk� 

( 1971 ) cJms to  th e c onc :lusi JE +�hat i t  i s  easy tc  i nc :: · :::;'cts e ori g:ina.U. t:y , 

but diff:: . .=:u.lt +: c i n e: :::· ease creativi ty,  as most cr-i.ginal ·: deas ar8 

app.c cpria\a , bu t ne t p�oblems re�ii ring di fi �ra� � apprcac�es o 

Kha tena ( 1 :�70 ,  �i :-,71 ) achi. sv eJ s.lc c ess in +--ra i ning college adu l t s  by 

rneaLs o �' five cr-sa t . .  i v e  thi.nki ng strategi.es o These st :-ategi es w e:re g 

br sak:.ng away fTc m the ch7i.ous ar:i.d cc,n:@or...�pl.ace , tr-an sposi ticn , 

analog,y , :- · 2s :_ v· 11c t u.ro ' . ng 5 and syr.,.thesi .. s o  The su.tj ects  w e re taught to 

manipulate bo tb ,: er·bal an:J. non=\1erbal st imtA 1 I ,  and the: trai.ni rig led  

t J  an i mproverr::.erl � i n  g.i ;,·.ing :infrequent or  or·i. ginal res:ponses to t :es ts o 

Del1as ( 1'.·/70/71 )  f ,� ·� rid i r  pc ssibl. e to in;;rE::,as 8 fl exi bl l-". tJ and 

origina:i ty by tra i rJ ng subj ects to associate el em�n�s frolli �wo di sparate  

sens cry m0dali � i  es  '1 7 i  z .  v �  sual exper .i enc es  and aff ec  t i  ve exper.i.enc €s.,  

Rowetcn  ( 196 j/70 )  aJ . s c  i ncraas ed flexibi li ty in sub� ects by gi ving 

them a long de�a�l ed list of po ssibl e chan ges for a protlern obj ect o 

T.h8 S l.A.b ;j ects  v crea � i.vi �;y sec res were improved by g.· v :Lng them pre=trai ning 

i n  verbal free  aa soc ia ti on  as well as a short  list  of possi ble obj ect  

<..":hanges ..  The sut ,j ec >ts �hcwer1 impro,:-eJ scores for a pro du·:: -0: .i .mprovement 

( ss t ,  b"vt t ; r a :.nl ng b;" ::; t� ght  about  no sigr:i fi. cant change on the ]_nusual 

UsE:'S t bst  s c crs2 o Thi s  s 3ems to provide further ev.i. dence fo r the fac t  

that 1 r; sh cu l i  b�  poss � U 8  t o  } ncreas e flexi bil i ty i n  a narrow f.i e1d , 

wi th li tle  transfer t o  wi d�r areas of crsativ� ty o 

impFa�+ical e �hay sta�e that originality training ca� fa�ilitat� 



r 
:) 0 C�T.LIURAL DETERM�NANI'S OF C OGNITIVE FLEXIBILITY 

Having J. i s c·0 s s eJ. why �;his prc j ec  t: i s  concerned spec ifically wi th 

cognitive fl exi bi li + ;r , ft,.r ther clarifi cati on i s  consia.t: L::J_ :r1ecessary 

a t  this  po�.n t to explain why cogni tive flexibili ty is  expe:  � �d to 

differ among individuals from different cul tural backgrounds . 

The effects c :f envl.ronmental influences on human behavi our and attr.Lbu t:es 

is  a +opi c wh.i ch i.rnrclves all branches of the so cial sciences . The two 

di sciplines mos t  �elevant to the prE 2 ent  di scussion are anthropology and 

psychology � :i nciud ing of conrs e ,  subdi vi s .� ,ms of these  fi elds suC:h as 

cogn.i tive anthrop0 logy and. sccial. psychology o  Oft en researchers from 

these  t: wc a:reas h:1v.-:: adopted totally different rn,2 � n8dulogi cal approaches 

to the s tudy of the pro blem ,  wi th the anthropologi s �s conc entrating on 

n8 . .J l t":1.ren an:i i-1::s  i.nfluence en the general personal i t y types predcmi nan t 

w:�_ thin that cult :.ue , while the psychologi s ts have emphasised n environment 0 

and _L "':s ef��ec t on thA _i,nJ.iv i dual . In this s tudy we wi. 11  deal fi.rst 

wi th br J�d � �ia (l cnsh i.ps between cul ture and personall ty , and se�ond 

wi th the nar�ower area of culture and cogni tion . 

In der i niLg (' ,i � ture , Bohannan ( 197L p 3 ) sta tes that tt o o o  man ccmrmmi

cat&s i.lnctlg.r; and L.T?S by cul t ·u.re .  In his perception of th e world � 

and iL hi. s c-:-.)mm·...1ri : -:.:a ti on of i t  to o thers of his kind , man mus t use 

sounds ani i mag�s and mat eri al things tha t are meaningful to him and 

to th e per,30:n w : +h whom he communicates o These  meanings , made overt 

in language 9 me tar,hc1·c1 , things , and behaviour , are summed i.;..p in the 

idea of 0 cu lture"  • The relati onship between this mi lieu and the 

person fune: Loning wi i-:hin it mus t be two-way , wi th inlivi..dual 

behavi o�r simul taneously modifying and being modifi ed by the prevai ling 

C ..A 1 h.Lr·e o In th i s s t 1d;y we wi ll examine only one of these  pro c ess 2s , 

v.L� . "t:he f.unctl cn of cul ture in channeling the behavi our and shaping 

the personali ty cf tte i ndividual . 

/I t  would • • •  
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I t  would be  simplis ti c  to look f e r  straightforward cause-effec t 

relationships between a people  and their culture - the influences on 

personali ty are sub tle and complex - and no two indivi duals react in 

identical fashion to the stimuli a culture provides . One of the 

first determinants of cultural prac tices is simply the ecology wi thin 

whi ch the culture exists . Whi ting ( 1963 , p 4 ) des cribes i ts influence 

as follows : " The ecology of the area determines the maintenanc e 

sys tems which include basic  economy and the mos t elementary variables 

of social s tructure • • •  these basic  economi c conditi ons determine i n  

part the arrangements of people • • •  and L. . 1seho ld  cornposi ti on . Thess  

:Ln turn se 1� the parameters for child-rearing _practic2s 11 • Wi thin thes e 

parameters , of cou.rs e ,  a wealth o:f  tradi tions an,.·; o ther s o cial fac t c -r.·.3 

develop , whi ch dete1mine the way the chi ldren are ltimately r�arad . 

( For descriptions of culturally-determined child-rea:: · _;__r,g prac t.l C E":>s ; 

see Whiting and Chil d ,  1953 ) .  

Sociali sation , and specifi cally ways of  chi ld-rearing , appears to be 

the major factor in cul t;ure whi ch influences personali ty development .  

Psycho-analyti c theory emphasi ses the importance for later pers onali ty 

formati on of the chi ld ' s early experi enc es , parti cularly w eaning ,  

toi let-training ,  et6 . But Klu ckhohn ( 1957 ) reminds us that chi ld  

rearing patterns do not cause adul t personali ties , but that chi ldren 

and adul ts in teract wi th and within their i ns ti tutions to fonu lh� 

cultural mili eu in which both groups live . nchild-rearing prac ti ces n 

must therefore no t be s tudied in isolation but we must observe and try 

to comprehend the total life of the child : " the over-all pat t ern 

of personality can be understood. only in terms of to tal childhood  

experiencen . (Kluckholm , 1957 , p 154 ) . 

Learning theory provides us wi th another insight into the way cultures 

mould personali ties , (Honigrnann , 1967 ; De Vos and Hippler , 1969 ) . 

Firstly , the sys tem of rewards and puni shments within a culture mus t 

shape behaviour wi thin that culture , and secondly , the culture wil l  

provide opportuni ties for chi ldren to learn valued behaviours whi le 

certain other behaviours wil l  be  lacking because neither incentive 

nor opportunity to acquire them is available to the child . 

/Finally , 
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Finally , cul ture influences behaviour by providing a filter for the 

environment in whi ch the child lives . The artifacts of a culture 

modify the natural environment , and i ts belief and valu e systems 

explain , interpret and provide an often culture-specific meaning 

for the experi ences the child has and the people and obj ects he 

encounters . 

Wi thin these general cultural influences , however , the individual 

child , wi thin hi s own family group , s till reac ts in an idiosyncrati c 

fashion . Linton ( 1936 , p 471 )  warns that "any at tempt to establish 

valid  correlati ons between culture and personali ty types mus t take 

into account • • o  the diversity of experience among individuals reared 

wi thin the frame of a single culture and societyu ,. 

There i s  therefore a ri sk involved in taking a heterogeneous group 

from one cul ture and expecting to find significant differences on 

behavioural and personali ty indi ces between that group and another 

heterogeneous group from a different culture . In some instances the 

differences wi thin cultures may be more signifi cant than thos e between 

cultures .  In the earli er s tudies by anthropologis ts such as Malinowski 

and Mead , which dealt wi th geographically isolated non-Western cultures 

that appeared to be fairly homogeneous , this was not a major problem 

( although Hsu ( 1954 )  claims that these studies were over-simplified , 

and ignored important indivi dual differences ) . The s tudy of the inter

relationship of culture and personality in complex Wes tern populations 

is more difficul t .  Benedi ct ( 1935 , p 4 )  writes "in retrospec t i t  may 

be possible to characterise adequately a great and complex whole like 

Western civilisation but • . .  at the present time the attempt to 

interpret the Western world in terms of any one selected trai t resul ts 

in confusion" . 

One study whi ch managed to analyse the effects of childhood envi ronment 

and chi ld-rearing on personality development in a Wes tern cul ture , i s  

worth mentioning here . Bettelheim ( 1969 ) s tudied the children on an 

Israeli kibbutz ,  analysing , wi thin a psycho-analytic framework , the 

ways in which the children ' s  experiences and environment are consciously 

and unconsciously manipulated to produce , wi th varying degrees of success , 

/a personali ty • . .  
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a personali ty type amenable to kibbutz life. The isolation of a group 

wi th common cultural practices and beliefs , as in the kibbutz ,  i s  

unusual .  When comparing samples from two large and divers e cultural 

groups , care should be exercised that the subj ects in a sample  have 

simi lar experiences at leas t in some areas ( educati on , for example , or  

socio-economic class ) . This  question will be referred to later , when 

discussing subj ects for this s tudy . 

Whi le s till  in the domain of culture , envirunrnent and personali ty , 

before moving on to  a dis cussion of culture and cogni tion , two 

important s tudies of environment and rigidity must be mentioned . 

Rokeach (1948)  was the first to see a link between ethnocentrism and 

general mental rigidi ty , but the maj or early work in this field comes 

from Frenkel-Brunswick , ( in Adorno , 1950) , who linked ,9thno0en trism , 

rigidity and intolerance of ambigui ty . As part of her contri bution to 

the work on the authori tarian personali ty , Frenkel-Brunswi ck des cri bed 

the childhood  environment of the person who is likely to grow up 

di splaying some authoritarian characterj_ s ti cs .  She showed how excessive 

conformity to s ocietal norms and o ther external values whi ch he does 

no t unders tand , prevent the chi ld from internalising values and 

lead him to repress feelings whi ch do no t thus conform .  This 

leads to a rigid and superficial approach in later life . 

Another large-s cale s tudy whi ch related chi ld-rearing practi ces to , 

among o ther things , general flexibi li ty ,  was that of Wi tkin ( 1962 )  .. 

He divided hi s subjec ts into two groups on the basis  of cogni tive 

s tyle . One group , described as field independent , was regarded as 

being able to think and perceive in R di fferentiated 0r articulated)  

and presumably flexible fashion.  The field dependent group he described 

as perceiving and thinking in a global , less analytic , and supposedly 

more rigid fashion .  The mo thers of the second group were characterised 

as being both inwardly inconsis tent and outwardly conforming in their 

child-rearing practices . They tended to oppose self-assertion in their 

children , and prevented their children mas tering their environments and 

learning to assume responsible and adult ro les . The mothers of the 

/field-independent . . .  
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field-independent group aided the development of a s eparate self

conc ept , both physi cally ( in the earlier stages ) and in terms of 

values , et c . , ( in the later stages ) ,  and assi sted the development 

of differentiation4 in their chi ldren . 

Although Wi tkin ' s  classifications were developed to examine and 

explain int er-individual differenc es wi thin a Western culture , 

different workers have also appli ed them cross-culturally . Hovey , 

( 1971 )  has devi sed a classifi cation of 14 Afri can societies on a 

global-arti culated continuum , determining als o  whi ch factors in 

thos e cultures play a large part in developing cogni tive s tyl e .  

Parti cularly important are communi ty organi sation variables . 

Arti culated communities evidence na  lack of locali s ed clan structures 

and a proclivity towards marriage outside the blood group" ( p  103 ) , 

whi le global groups were kin-homogenous and endogamous . Factors 

relating to infancy and childhood were also found to be important . 

The cognitive s tyle tended to be arti culated where children were 

hardly indulged at all , there was high-pressure towards their developing" self

reliant achi evement behaviour 11 , and their anxi ety over non-performance 

was high ( p  103 ) . 

6 . 2  Culture and Cogni tion 

Having shown how culture and environment can influence the general 

areas of personali ty and behaviour , we wi ll now dis cuss the more 

specific aspect  of the effect of cul ture on cogni tion . Alternatively 

s tated , the di scussion will  focus on the differences in performance of 

cogni tive tasks that may be expected  between individuals rai sed in 

different cultures .  

4 Wi tkin uses the term ' differentiation '  in the s ense of s eparation 
of different psychologi cal functions (Wi tkin , Berry , 1975 ) .  The 
general sys tem of the differentiated indivi dual i s  s eparated into 
many subsys tems , tending to a greater specifi city of functioning 
wi thin many different areas . 

/Triandis ( 1964 )  
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Triandis ( 1964 , p 2) describes cognition as "the subfield of psychology 

that is concerned with the laws determining how organisms know the 

world around themn . This field, he says, includes "percepti on, 

recognition, retention, imagination, meaning, associations, ano_ 

attitudes • • •  concept fo rmation and problem solving" . The two maj or  

areas of cogniti on which have been analysed fo r cultural influences are 

language and perception. These two aspects are not free of influence 

from one another ; the words available in a vocabulary to describe what 

is perceived are considered to affect perception ( Who rf, 1956 ), and what is 

perceived as important may affect development cf descriptive 

vocabulary. 

Tajfel ( 1969 ) suggests that there are three reaso ns why " cultural 

variablesn may affect cognition .  The first, functional salience, 

refers to the fact that in different physical ( ecological) environments, 

different discriminatory abilities become more or  less impo rtant to 

the individual .  Familiarity refers to the fact that "individuals 

living in a culture may be exposed to types of human artifacts 

unfamiliar to those living in another culture" ( p  359 ) .  The third 

reaso n fo r difference lies in systems of communication which " often 

mediate between the individual and his surroundings • • •  focus his 

attention on  some aspects of  his environment and deflect it fro m 

nt.h Pri::\ , nr • • .  may impos i2  i d i. o syncratic cultural classifications on  

the world he lives in" . After reviewing the literature relating to 

the effect on perception of social and cultural variables, Taj fel 

( p  374) co ncludes that differences in " marginal" aspects of perception 

are predictably related to cultural co ntexts, and determi ned chiefly 

by functioual salienc2 and familiarity. The most important difference, 

to Tajfel ( p  324) is the fact that "perceptual interpretations of a 

notation system are not " given" , they must be rooted in past 

experiencen . This has undeniable implications fo r education systems 

and Tajfel pleads fo r more research i n  this area . 

/Undoubtedly, • • •  
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Undoubtedly, in the area of culture and cognition it is language 

that has received the most attention. Most of Stephen Tyler' s ( 1969) 

book on Cognitive Anthropology is devoted to the use of tt e thnoscience", 

described by Greenfield and Bruner ( 1969 , p 90) as a method which  

"infers the mind of the language user from the lexi con he uses". 

Probably the most important hypothesis which has given rise to both 

psychological and anthropological work is what De Vos and Hippler ( 1964) 

call the Sapir -Whorf hypothesis, a viewpoint of linguistic relativity 

which places great emphasis on the richness of the lexicon that a 

language has available to represent a given dc:(, : ain. 

Tri andis, wri ting in 1964, comes to the conclusion that the hypothesis 

was stated too vaguely and too generally � and requires a great deal 

of modification. In particular, he feels that the i mportance of 

linguistic relativity has been over-emphasised, and that relationships 

seem to be neither very great nor irreversible. Although ( p  41 ) 

"subj ects in different cultures us e different categories and different 

organisations of lexical fields, there is considerable similarity in 

the ways in which they evaluate key concepts0
o 

Examining the field of cul ture and cogni ti7e growth, Greenfield and 

Bruner ( 1966) suggest that "some environments 'push' cogni tive growth 

better, earlier and l onger than others'' ,  but that different cultures 

do not produc a  cognitive styles  which are to tally divergent and 

unrelated. 

No discussion of culture and cogni tion could be complete without 

reference to educati on . Part ly b ecaus e the greate s t  di fferenc es , bo th wi th-

in and between cultures usually oc cur between educated and uneducated 

individuals ; partly because almost inevitably education itself is not 

uniform, but takes on so me of the characteristics of the environment 

within which it operates and becomes as much a part of a soci ety ' s  

culture as its language. 

/The most • • •  
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The most important study in -this field, for our purposes, is by Lovell 

( 1955 ) . He compared two groups of British adolescents with backgrounds 

of high stimulation and with low stimulation respectively 0  The term 
0 stimulationtt referred to both school and home environment, and 

reflected " inherited trai t s , ability to withstand stress and • o •  

make adequate responses to real life situations ; early upbringing and 

environment ; cultural background ; quali ty of teaching and school 

atmosphere generally" ( p  208 ) 0 The stimulated group had had a more 

helpful and intellectually healthy background and were generally 

more stable. 

While Lovell found that the sti mulated and non-stimulated groups were 

matched for general intelligence, and tte non-stimulated group actually 

scored slightly better on verbal intell�gence, he found a substantial 

difference between the groups on a factor he calls categorisation, 

which is strongly linked to mental flexibility, and is measured by an 

ability to divi ae objects into different categories, a test very 

similar to Berg' s ( 1948 ) test of mental flexibility . This factor also 

had a high loading on Luchins-type tests and sorting tests. Lovell is 

unable to state whether this flexib ili ty deteriorates early due to 

lack of stimulation, or whether i t  nevsr develops in an unstimulating 

environment. His conclusion is simply that it is mental flexibili ty 

in particular, and also the capacity for fo.rming new concepts,  whi ch 

are affected by the adolescents ' intellectual and emotional circumstances .. 

Vernon ( 1969 ) s tresses parti cularly the problems of education in 

developing countri es,  where school children often come from  a back

ground that is not academically oriented. Where a teacher has a class 

of 30-60 pupi ls or more , it is, he says, "only the exceptional person 

whose influence is sufficient to outweight that of home and peer-group" . 

Thus what he calls ' peri pheral v ski lls such as spelling and arithmetic 

are communicated fairly successfully, but it is very dif:f'icul t to 

develop "logical reasoning , flex.ibility of mind ( and) • . •  initiative" . 

/7 . . . .  
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7 . IMPLICATIONS OF PREVIOUS RESEARCH FOR THIS STUDY 

As with the work on rigidity, studies i n  cultural diversi ty are in  a 

state of some turmoil and controversy ( Cole, 1975 ) ,  and it  would be 

dangerous to draw definitive conclusions on which to base further 

predictions . Perhaps this  is  inevitable.  No culture is  static -

it  must be continually modified from within by the i ndividuals who 

mai ntai n it, and from without by external forces over which these 

i ndividuals have no control . Cultural differences may therefore 

rapidly be created by or disappear under the impact of some pervasive 

force such as i ndustrialisati on, or slowly modify in response to 

small scale changes and demandso Furthermore, many of the results 

obtained by cross-cultural testi ng must be questioned because of the 

uncertainty as to exactly what was being tested, and whether the 

testing instrument was measuring the same attribute i n  the different 

populations it was applied to . Cole {1971 ) is  disturbed by the 

contradi ctions i n  the i nformation supplied about the same population 

by ethnographers and psychologists when the ethnographers describe 

abilities that appear to be manifested i n  every-day activities, and 

the psychologists describe the lack of these abiliti es on the basis 

of psychometric tests. An example of this occurs among the Kpelle 

people who must accurately measure precise amounts of ri ce for their 

farming, but cannot estimate the si ze of different lenghts of stick 

supplied by psychologists . Cole pleads for more empi ri cal evidence 

from ethnographers, and psychological tests better suited to the 

real-life envi ronment of the testees . 

A further problem, alluded to i n  the section on Culture and Personality, 

i s  that of the cultural diversi ty of both Black and White population 

groups in South Africa . No conlusions can be drawn for either group 

as to, for example, the effects of child-rearing patterns, because 

too many different child-rearing patterns are involved. However, i t  

would seem safe to assume that, although the inter-individual differences 

within one group are great the i nter-group differences, based on differing 

environment and cul ture, are even more si gnificant . The work already 

quoted on culture and cogni tion would appear to make i t  feasible to anti ci

pate a difference in cognitive flexibility between the two groups. It  

remains only to determine the magni tude and di rection of this difference . 

/Kendall ( 1974 ) • • •  
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Kendall (1974), discussing findings with the Form Series Test, a non

verbal sequence continuation test, refers to the '' extreme difficulty 

experienced by Africans, even at higher levels of education, to effect 

a realistic change in their manner of problem-solving" ( p  51) . He 

maintains that t his does not imply any lack of conceptual or abstract 

thinking ab ility, but simply a difficulty in overcoming mental set . 

He cites ( p  5 4 )  findings by Laroche, whose African subjects also 

displayed a stereotyped perseveration induced by a perceptual set Q 

Kendall concludes that " non-verbal rigidity as a feature of the structure 

of intellect of non-Westerners, should be seen as a future research 

priority for cross-cultural research'' (p 5 4 ) . This is one of the 

questions this study hopes to investigate, in relation, at least, to 

a group of educated Black and White South Africans o 

Some support for Kendall ' s  position, with respect to Blacks with at 

least some high school experience, comes from an examination of the 

one envirnomental variable which is held fairly constant across the 

various Black groups, and about which some reliable statistical information 

is available, viz o education . 

The Black teacher-pupil ratio for the years 1969-74 which are most 

likely to  have affected the population under consideration in the 

present study varied from 1 : 59, 8 to 1 : 5 5 , 7 ( Steenkamp and Van Rensburg , 

1975) .  The White rat io for 1968-1973 varies from 1 : 21, 32 to 1 � 20, 84 

( Steenkamp and Van Rensburg, 1972) . In  the light of Vernon 1 s (1972 ) 

at titude to large classes in developing countries, mentioned earlier, 

this  magni tude of ratio may retard the development of, among other 

things, cognitive flexibility.  Large classes lead to lack of individual 

attention, and t his , combined with a large number of poorly qualified or 

/inadequately . . .  
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inadequately trained teachers5 and a lack of extra facilities6 

could create, in many Black schools, a less stimulating academic 

atmosphere similar to that described by Lovell .  Following Lovell ' s  

thesis, one would then expect to find Blacks scoring lower on 

cognitive flexibility than on mental ability tests, relative to 

Whites. The environmental factors mentioned above may also affect 

general ability, but if our hypothesis is to be proven the difference 

between the scores of the White and Black groups must be greater on 

the cognitive flexibility measures than on the measures of general 

mental ability. 

5 The annual report of the South African Department of Bantu Education, 

1974 gives the following figures for teacher qualificationo 

Degree and diploma: 1 247 

Degree only:  1 3 62 

Matric/Senior Certificate with Primary Teachers qualification : 

Matric/Senior Certificate with Secondary Teachers qualification : 

Qualified with JC : 29 511 

Qualified with Std 6 :  14 385 

6 The same report states that only 4o% of the schools visited during 

1974 have libraries or reading-rooms. 

/8 . . . ,.  
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On the basis of the considerations raised in the foregoing discussion, 

the following hypotheses were framed : 

1 .  That there will be a difference between Blacks and Whites in terms 

of cognitive flexibility in favour of Whites o 

2 .  The difference between Blacks and Whites in terms of cognitive 

flexibility will be greater than the difference in terms of cognitive 

ability . 

8 . 2  Experimental Design 

Seven non-verbal tests have been chosen for this experiment , The fi rst 

is a buffer test to accustom subjects to the test situation . Three are 

tests of different aspects of cognitive flexibility, and three tests of 

different aspects of general mental ability . These tests will be 

discussed in detail in the next section . 

For the first hypothesis to be supported, a significant difference 

must appear between the White and Black scores on the three cognitive 

flexibility tests, with the Whites attaining the higher scores " If 

this difference is larger than any differences between White and Black 

scores on the corresponding three mental ability tests, the second 

hypothesis will have been supported . If there is a substantial relative 

difference between Black scores on the cognitive flexibility tests and 

their mental abi l i ty s cores, and this difference i s  significantly larger 

than the difference in White scores on these two groups of tests, this 

will also support the view that Blacks have a specific lag in cognitive 

flexibility relative to general mental ability . 

/8 . 3  0 • •  
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1 .  The Spatial Orientation test  is a tes t adapted by Crawford-Nutt 

( �976 ( a ) )  to s erve as an easy buffer test  to acquaint subj ects wi th 

testing procedures and ins til confidence into them . As all subj ects  

are given cut-out shapes to  manipulate to help them find correct  

solutions , they should experience no  diffi culty in answering all the 

i tems in the test  correc tly . Thi s tes t i s  included purely as a buffer 

test , and is  not scored . 

2 o  The Standard Progressive Matri ces  i s  a well known reasoning test  

developed by J C  Raven in 1936  as a tes t of observati on and clear 

thinking . I t  i s  a pattern-completi on test  which studi es  have shown to 

be  one of the most reliable tes ts of intellectual capaci ty in different 

cultural groups . I t  i s  included in this battery as a measure of general 

mental ability . 

3 .  In the Gottschaldt Figures test  the subj ect  i s  required to determine 

which simple figure has been hidden or embedded in each of the more 

complex patterns which cons ti tute the test items ( NIPR , 195 6 ) . Thi s  

t e s t  has been included as a t e s t  o f  analyti c ability .  

4 o  The Elements Test has been adapted from the Common Elements Test 

drawn up by Schmidt ( 1970 , 1971 ) 0 In S chmidt ' s  tes t , bas ed on the 

Got tschaldt Figures Tes t ,  subj ects are required to find whi ch hidden 

elements are common to pairs of complex pat terns o The figures from 

hi s test  have been used for this s tudy , but have not been paired a 

Subj ects mus t simply find the elements hidden in each figure o  The 

Elements Test is  assumed to  require  a more flexible approach than 

the Got tschaldt Figures ,  because the subj ect  mus t  look for more than 

one el ement in each figure . Having found one element , he mus t  then 

change his Gestal t ,  or  mental set , in order to  see  which other element 

is , or elements are , embedded . 

/5 . . . .  
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5 .  The Squares Test F is an adaptation by Verster (1975) of a test 

called Match Problems V ,  described by French , Ekstrom and Price (1963 ) 

as a measure of figural adaptive flexibility . The subject is presented 

in each item with four identical patterns of squares from which he 

must remove a given number of lines , leaving behind a pattern of 

completed squares. It is considered that the subject must exhibit 

some flexibility in order to produce four different solutions to each 

problem. 

6 .  The Squares Test A is also an adaption of Squares Test ( Verster, 1975) , 

along the lines of Guilford ' s  Match Problems II cited by French , Ekstrom 

and Price (1963 ) .  Both the number of lines to be removed and the number 

of squares to be left are given, and as only one solution is required 

the subject must adopt a convergent rather than a flexible approach . 

The test has been included as a test of figural reasoning ability . 

7 .  The Random Se.quences Test , the use of which in this context is 

fairly new , must be explained in greater detail . Most researchers( Tune ,  

1964 ; Rath , 196 6 ; Wagenaar ,  1972) agree that human subjects are 

incapable of producing a random sequence when instructed to do so, 

and that there are significant individual differences in the degree 

of non-randomness of series produced on instruction. Weiss (1964 , 1965 ) 

suggests that in order to maintain a random sequence, the subject must 

suppress or otherwise inhibit paying attention to each response after 

it occurs .  When this inhibition does not occur , and the previous 

response serves ( or several previous responses serve) as stimulus/i 

for the next respons e ,  Wei s s  c ons i ders that the subj e c t  wi ll pro duce 

runs or some other form of non-random sequence. Certainly , if the 

random sequence must be formed from stimuli which normally , in the 

subject ' s  experience, form an ordered sequence ( in the case of this 

study , the numbers 0-9) , then the subject must continually inhibit 

the automatic impulse to order the stimuli .  One might argue that the 

more flexible subject would find it easier to go against this 

tendency towards natural ordering , and adopt a new , random approach. 

A more perseverative, and therefore less random approach would also 

be expected from a more rigid thinker. 

/Mi ttenecker • • .  
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Mi ttenecker ( 1953 , 1958 , 1960 ) used randomisation tes ts in work wi th 

abnormal subj ects . He found that neurotics , when asked to produc e 

random sequences , showed great precision and rigidi ty ,  and 

exhibi ted a tendency to produce many same-sequence repeti ti ons and 

move very small distances  in the s equence . This link between 

personali ty rigidity and non-randomisati on is  supported by the work 

of Kue the and Ericks en ( 1957 ) , who found that an increase in anxi ety 

( often linked to rigidi ty) and muscle-tension l ed to an increase in 

respons e s tereo typy . Rath ( 1966 ) suggested that subj ects  who expec t  

the world to be ordered and repeti tious wil l  not make good 

randomi sers . .  

In the present study , therefore , subj ects  will  be asked to produce 

sequences of random numbers , using the numbers O to 9 ,  and it is 

expected that the more flexible subj ects  will produc e s equences that 

are more nearly random according to  s tatis tical cri teria of 

randomness than the s equences of the subj ects who exhibi t greater 

cognitive rigidi ty o 

8 . 4 Method 

Test Ins truc tions . 

Pons ( 1974 ) and C rawford-Nutt ( 1975 ) designed special ins truc tions 

for the admini s tration of the Ravens ' Progressive matri ces to Black 

subj ects & Using thes e instructions , they found that Blacks achi eved 

the same level of performance as Whi tes who were given s tandard 

ins truc tions . To try and eliminate the error caused by Black groups 

not fully unders tanding instructi ons , C rawford-Nutt ' s  Ravens instructions 

hav0 been slightly modifi ed , to be us ed for all groups taking part 

in this  experiment . The instructi ons for the o ther tes ts have been 

drawn up in the same fashi on , making use  of demons tration pos ters , 

and individual examples which mus t  be  completed by each subj ect  to 

ensure that he has grasped what he mus t do . Language us ed in 

instructions has also been simplified and modifi ed ( s ee  Greenfield  

and Bruner , 1966 ) . 

/9 . . . . 
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9 . IMPLICATIONS OF THIS STUDY FOR FURTHER RESEARCH 

If the hypotheses in  this study are found to be supported , they will 

have important implications for both cognitive research and research 

into industrial traini ng . Some of our current "culture-fair 0 

i ntelligence tests will have to be re-examined, to determine to what 

extent the cross-cultural differences i n  intelligence they reflect 

are a function of differences i n  cognitive flexibi li ty rather than 

general intellectual ability . 

The i ndustri al training implicati ons are parti cularly important in  

South Afri ca today, now that hi gh-level posi tions i n  business and 

i ndustry are opening up to Blacks . When a man is  doing low-level , 

repetitious , mechani cal work , lack of flexibility does not affect 

his competence or efficiency.  However , once he moves up to a level 

of responsibili ty , where he must act autonomously and take decisions 

for hi mself and others ,  a certain amount of flexibi li ty i n  his 

approach i s  essenti al . Otherwise, he will not be able to remain 

sensi tive to the different and someti mes contradictory aspects of 

complex issues , and produce new solutions and methods of solution 

to the continually changi ng problems he must find answers for � 

It i s  therefore imperative that if  these differences i n  cognitive 

flexibili ty exist , studies should be carried out to determine the 

best methods of modifyi ng or overcoming them . Section 4 of this 

study ci tes some previous experiments whi ch will be helpful to 

researchers attempting to find ways of improvi ng flexibili ty.  

This previous work shows particularly positive results when dealing 

with the i ncrease of flexibi li ty i n  specific areas ( Rowton, 1969/70 ;  

Bourne, Ekstrand and Dominowski , 1971) . It should therefore be 

possible to clearly deli neate specifi c areas i n  the industri al setting 

i n  whi ch flexibili ty should be improved, and then recommend environ

mental changes and training techniques or programmes which could 

help to achieve this end . 
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