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. ¢« ABSTRACT

This investipation ‘was concerned with detormining:the relation—

B

ship between reflection- impulsivity and %he quality of 1ntellectual

‘achievemene-as measured by the-WIGC as well as with the rqlatlonsﬂip

between reflection 1mpulsiv1ty and a- WISC verbal—performance discre-

panCy.‘ Data for the study were obtained’from a‘sample of 80felemen—_ P

’ . . o

taryhschool children. - S i fz‘ o L 7d .

lhe resultsg of the\statistical‘analvsis indicated that,there wasﬁw
}a significant curvilinear!relatiénship_and a‘noh—sigmificant linear _;}s
{f_relationship hetween MFF rzsponse timevscorES‘and WISE full.scalefldgf;}f
»scdres. Significant differences among meah~fullﬁscale IQ scores of
'grogps‘classified according to MFF’ response time scores were also indi-itﬁ

HEEZ;? Among the boys,~moderate reflectives achieved higher IQ scores

'than'high impulsives; Among the girls, hot only. did the moderate re—v
=~ :
flectives achieve better IQ rating than high impulsives, but they also

showed superior IQs to the high refléctive group. No significant dif;_
\ . o A
ferences were found in the global 1Q scores of the high.impulsiye

A R .
LI T

"and reflective groupsf
With regard to. a WISC verbai—performance discrepancy, ‘the high

impu131ve groups gengrally earwed hignet scbres on the performance

- d .

subtests relative to their verhal achievement ‘An exact opposite

w

'patte:Q.of achievementa;Zs found to exist among high reflective children,

-'that i§ their verbal scores exceeded thelr performance scores.  With
-y
. o

the exceptlon of moderate impulsive boys, no 51gn1f1cant differences

. ~.‘

between verbal and performance IQs were found among the moderate groups.
It was concluded that the‘relationship between~response-latencyhﬁ

—-iv-
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and -the quality of.-inkellectual achievement is.marked by a "ceiling
R "“ X o / ) )
effect'" in that moderate latency levels werf optimal for ‘achievement,
Also of interest wag the fact that reflection-impulsivity does not

f Nl

appear to be a unitary dimension, but may be composed of di{f‘ere\nt

. " . ‘.
subgroups. .
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1NTRODU(T[ON“ '

The purpose of this study s to investigate<the relationship
between the reflection- 1mpulsiv1ty aspect .of- C?gnitive styie and ‘the
._Chlld s overall intellectual ach1evem7ht<as ‘measured by tbeLWISC;"‘A-

 second objective’ of this—research is to examine the relationship

between -the reflectionéimpulsing“Vdiméhsion and. a WISé”VIQFPIQ dis—
o bt RRGaTee ¥ L oo 3 iy

'crepancy. _An attempt is made tdrp¥ éide an'explanation for. the » . ;
Arelationship between the refleotion¥impulsivity dimension and

‘intelligenee test performadte w¥thin the’ theoretical framework of this ‘ /
) =hE : S : : . N

N

‘study; _
e L . o . > v : ) S . | (

e Y | . T

: ; -
Qgganizatiomgof the Study o , '““*~-

the study. and statements_of the ‘general hypotheses;'i hapter Two consi-

—

ders the concept of intelligence ang its measuremen ,through'IQ tests.,

Chapter Three presents a review offthe related resear¢h dealing w1th A

the reflection 1mpu151v1ty dlmenSion and a WISC VIQ PIO dlscrepancy
The orlgins of reflection—impulsivity are considered in Chapter Four,
wvhere an integrative hypothesis-combining_both biological and psycho-

logical bases 1s proposed. Ekperinental hypotheses, definitions, method. -

A

: and statistical procedufes employed in the analy51s of the data are.
"considered 1n“Chapter~Five; CHapter Six. reports the findings related to

the testing of the hypotheses as well ‘as a discussion of these find-
AN

ings. The final~chapter'provides a summary of‘the'findings, impliCa—,-
Co L . . . 5 N . = :
_tions and conclusions. . ;.- .

~1-
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TIEORETICAL FORMULATION AND GENERAL HYPOTHESES
o

[P a

In their early work with children, Kagan and his associates’
. (Kagian, Moss, and Sigel, 1963) were primapily concerned with stylistic

- preferences in the use of conceptual groupings.  On a concept sorting
_ L - - S

”task, Kagan et al. discovered that some children teaded to analyze .

. X . . . ) . ) _.{'\

the stimulus environment while others chafacteristiéally responded ig ¥

i 4

a relatively undifferentiated or global manner. Thip,general pattern; as
. : . ! . T B
~having at one pole the tendency to respond to sub-elements of a stimulus,
| ‘ S v
—yasg" Ny

field in contrast to a reaction.based on the stimulu-as-a-whole

labelled the anéiytic versus non-analytic dimension.

) o From théée'iﬁitial studies, an incidental and‘aqcidental dis- |

. o @ R : . . L : : N R .
covery was made. Specifically; Kagan.et al.-noted that the:production -

of analytic .concepts seemed to be associated with lénger response timess

s .
~

whereas faster response times were usually counterproductive .of such

. S - . YI, . . . ‘ wo R .

- groupings. Kagan and his co-workers (Kagan,‘Rosman,‘Day,AAlbert_and

Phillipé, ﬂééh) subsequenﬁly identified these individual differences
' . _ ] .

. in respdﬁsg‘time disgiayed by childrén~with a conéeptuéiﬂtempé dimen-

. sioﬁ éalled reflegtiSﬁ;imﬁulsivity. ‘Thus, the early feseérch'work'onu\
[Pv; preferrgd'cohceptﬁal grbubings_m§yvbe QieWed aswthe ”mothgrﬁ of the
~fgfleét{bp—impﬁis_ivity v;fiable,’iowafdbwhich the bélk oﬁ Kégaﬂ'3
véﬁééégﬁent‘:esgé;ch haé(been.diréégéa. “

‘Héying:notéd tﬁdt children'who“utilizéd anafytic categories

 tended to disﬁlay,longer resQohse times, Kagé and his co-workers

N R
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T o . . - v . . . ) Ca " -
LY T—— o .
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-, —

— -
undertook to measure this deoision time variable more directly The

xy . - B e

.

J‘Matching Familiar Figures (MFF) test -was thus constructed?for evalua- ‘
3 2 . ) - : . . - . X . . . . .

RN b . ¥ . * . ‘» T
ting. individual response tfme dffferenceS‘in,tasks'in'which aLternative
) 1
solutionsvare.available Althouqh a series of instruments (Conqeptual

~4, © : & . ‘I Al

C e

Style Test, Delayed Regall of Desrgn§ and Haptic -Visual Matching)'%ll
= e

yield information con. rning response latency, the MFP té@t 1is cohsi—

H jt
[y R . -
dered i;;be%&he most effective procédure for assessing a- chili 'S con-

-

ceptual tempo (Kagan, l965)i A detailed desCription of ‘thege experi—

B

mental tasks is presented in a later chapter ',\;" L. o \__ ) «sf‘
'j} - ) j’ﬁ'if".".:’:‘ ‘ Co
) . h . . . ."’ ~‘ . — %.;;F* R o .
Analytic Attitude’ vis-a-vis Reflective Variable - > e

‘e ‘a
~ ¥ Ca

'| . . L.

A“Kagan’et aI. (1963) demonstrated individual stvles of cwnceptual

approach along ‘an analvtic—non -analytic dimen81on This Was,the~first

_dimens1on, perhaps best Called a conceptual style variabq:, isolated

3 £
by Kagan's*research program.r T o ’ ;
P’

As already indicated an undercurrent in the preliminary inves-

+

tlgations of conceptual styﬁe was the idea that the production of

1

analytic concepts were associated.w1th longer response times.' This T :
N - '
‘notion of - ‘a capacity for delay gave rise to a second dimension the

concepmual tempo Variable, and was labelled reflection 1mpulsivity

N

/ y
Kagan et'al (1964) contend that this disposition, described as, "the .

. tendency to consider a]ternate solution hypotheses when many alterna—
> . B "

'tives are 1vailabLe simultaneously" appears to be distinct from other
o_acognitive styles reported in the 1iterature._vResults from the MFF
test indicated a (ontinuum ranging from the one extreme of children

. who- exhiblted short decision times to the other extreme of those wﬁu

o - ’ N o " . : h .‘ - ‘\

. . ®
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_dlsplayed longer responses times. The first node of conceptual tempo

~was labelled impulsive the second, reflective.
With the emergence of the reflection—impulsivity dimension,'it ¢
was-natural"to\inquire as to 1its relationShip with the analytic-nou-

‘analytic dimension.ﬁ At a theoretical level Kagan seems to regard the

. l
PRI
\

;reflection variable as ‘the more fundamental o6ne in. that analytic con-
: cepts are postulated to be the product of its action. 1In short a

reflective dlspositlon is assumed to contribute substantially to the’;
.production of analytic concepts. ¥ . «v
Despite Kagan s above hypothesis that the reflectlon variable
*is an antecedent condition of an analytic preference, the evidence
(also reviewed in a later‘chapter) bearing on this contention is sonee
’wh?;'“auivocal _ For example, studies by Kagan (1963, 1966) revealed
.that criterion measures of an analytic preference were only slightly
'related to the pnedictor variable of reflg%?§%n, sugéesting little
warrant for the hypothesis that reflection contributes greatly to the
‘ production of‘analytiC'conceptsa
| In the presentAstudy, the exclu51ve concern is with: the reflection—
'»'impulsiv1ty dimension, conceived of as.a con31stent personality attrl—
bute which exerts a d1rective influence onlthe child s behavior. Since
a, stylistic preference for anzl;, . concel 's is not pertinent to the

4

hypotheses of this study, ne assumption concerning its relationship to

d

,the reflection variable is made.
It probably will have been’ noted by the reader that Kagan s

conception of reflection 1mpu1sivity‘is quite different from what is

typically subsumed by most personality theories (for exalee, Freud,_?Lﬂ

. .
LI .



the Neoefreudians, Murray, Allport to name but a few) under the general

rubric of impulses and their Gontrol  As employed by Kagan, reflection-

4 t

1mpu131vity possesses the status of an instrumental trait in the sense
‘ ”

“3”that it refers to strategies calculated to further the attainment of a

specific goal — the solution of a'cognitive problem More prec1sely

then, Kagan's reflection 1mpulsivity variable .is limlted to the pre-
ey -

\mml‘qred conceptual tempo used by children in solving problems w1th i

" several alternatives. Hence, impulsiv1ty in this sense is delimited

to what Kagan calls a "fast conceptual,tempo"

The . above -usage of impulsivity as a stylistic preference in the

cognitive sphere 55 to be dij tlngu1shed from the more inclusive con-

cept of impulsiV1ty as a’style of llVing For‘Example from the stand~

-

p01nt of clinlcal practice, impuls1v1ty has typically been used to

- desgribe 1nd1deuals who fall 1nto sulk diagnostic categof%es as

P ycho athlc personallty, 1mpulse -ridden’ personality, anti- soc1al

perso ality, or conduct disorders. Indeed the tendency to study

B 1nd1viduals'who have been labelled impulsive in psychlatric settings

'-tempo is questioned.

‘has r sulted in a generally negative valence being attached to this

moc= o functlonlng. Later in the’ present report the su1tabillty ©

"of . ich a negative perspective in relatlon to .an 1mpu151ve conceptual

In sum, the - cognitlve style of 1mpulsiv1ty is best thought of

"as .but one aspect of personality, and is not to- be confused w1th the

A
more pervasive and embrac1ng concept of 1mpulslvity as applied to the

total‘functioning of a given personality. (ThiS'is not to deny, how-

- ot . o . P
< ' » s
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eyer, that a preferred'cognitive style.of.functioning‘may not later be
developed.intona more or less total.style of living);:.Ihroughout this
study, and unless otherwise explicitly stated, the impulsivity vari-

c (¢}
able is discussed in Kagan's more restricted uSage.of‘it as a preferred
cognitive style. For-the sake.ofEVerbal economyq’”the impulsive child"
is used in this atody to refer to‘the'child yherxhihits a fast conCep— -
tual tenpo; | | ii \ |

It should perhans also he emphasiaed that'Kagan'svconception‘of
reflection—inPulsivity is.@ade entirely within'the ftameWorE_of nprnal
.child‘behavior¥§ Again,cKagan'SZapproach is‘tO’be differentiated from
the~najority of clinicalﬁstudies in which the oredominant‘focus tends
to ‘be upon the psychopathological Thus vinstead of reflection‘ it izfi
.'more usual to encounter studies dealing with ohsessive thought patter s.
in the imgu151ve slde, the typical clinical orientation has been con—
fined ta rather extreme manifestations of impulsivit? such as the
1mpulse ridden or ‘acting—oog Chlld ~ This distinction should not be
'construed to mean that one aporoach is inherently more, valuable than
the other, for it 1is obvious that both aoproaches'have a 1egitimate
place in psychology, but rather the distinction was made to highlightﬂ

the fact that Kagan S reflection 1mpulsiv1ty dimension 1s conceptua—

lized solely within the realm of normal child«behavior.

. oy
[
.- LY

" Some preliminary considerations - 1 %
- As seen later in the'feview,oﬁ the literature, there has been.

scant attentian paid to the: facets of reflection—impulsivity in

&

intelligence test performance. What little attention has been given',

!

'has in the main been restricted to - investigatlons utiliZing a group
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intelligerice testias their instrumentation. One mighc ask the following
y SURNEN
questions concerning the gsuitability of group intelligence tests

(Primary Mental Abilities, Lorge Thorndike, and California Mental
Maturity Tests) for assessing the abilities of 1mpulsives and reflect-.
ives Does theﬁfact that they almost alwayS’assume at least a minimal‘

amount ‘of reading proficiency 1nf]uence the obtained results in any

way7 Since group 1ntelligence tests also rely heav1ly upon items of

a verbal nature, does this composition favour one group over the. other7

1

‘ Finally, doe\~the fadt that group intelligence tests are usually in the

form of muitiple—choi%g items affect differentially the likelihood of

™

success for reflectives.and" imoulsives on tdese tests7 It is hoped

that a review of what others have discovered about reflection impul—
“\ . ST
,siv1ty will shed some light on these questions ’

Turning now to'a.cons1deration of the VIQ—PIQ discrepancy, it

—
_ cannot be said that the voluminous research on this topic Has clarified

1ts nature ‘to.any great extent ItéLs sugge&ted that the main reason
,for this state of affairs has been the tendencv of previous studies to

relate VIQ-PIQ discrepancies to general diagnostic categories, e.g.

.

-psychopathy, delinquency,»depressive st/QES,‘and organic brain’ syndromes
The use of such- clinical groupings in the study. of ‘a VIQ PIQ discre-

pancy seems to assume that these diagnostic categories can be precisely
T4 . ‘ »

-~ -
Fy

delineated and accqrded some degree of operational status The incon-

clusive results of much of this research appears to Justify the adop—

‘tion of a pe531mistic attitude toward this strategy.
In-light of the‘above considerations;’the followjng conclusion:

may be warranted: that a specific psychological variable which can



8.
.be accurately defined and re-presented on’ a graduated scale replace the

use of general diagnostic categories as validity criterla in psycho-
i3

metric studles of a VIQ—PIQ discrepancy It is. suggested that one such

variable, which appears to be a reliable dimension of behavior and

which may also possess cruc-al imp_ ications with regard to intelligence

b )l
w

test performance, is the reflecLlon impulsivity aspect of cognitive

L,

style. ) ’ ' - R

Three primary considerations influenced the decision to focus

Jgon reflection impulsivity and the quality of intellectual performance.

First intelligence test? are one of the most commonly used instruments

N

‘in schools and clinics in. the evaluation of_children's general'problem—
solvigg,ability. However, the near-universal practice of intelligence
testing in our public ‘schools is not without its hazards, of which the
following two mayqbe the most outstanding. Since most 1Q tests do not

permit the evaluation of the reflection- impulsivity variable, it is

likely, in those instances where the child"s perferred conceptual tempo
is inimical to good achievement with certain_kinds of test material,
‘that.a spurious estimate of his ability might be the result. To put

it another way, it 1is not only possible but also probable that in " :
¥
some cases the achieved IQ rating may be as much a reflection of the , (

. - A Y
child s perferred conceptual tempo than a measure’ of what he is

actually able to do Secondly3 one'of'the misconceptions of IQ test-

ing is the assumption . that two children who attain the same IQ score

~

are equally adept at handling the same types of cognitive problems.

o :
For tnese reasons, if the present study is able to demonstrate that////f\S

u

reflection ~impulsivity influences . IQ test achievement, such ‘a finding

o

[



will hnvv asignificance for test users by-alerting them to the {mpor-—
- tance of\incorporating a cognitive style approach to the assessment

of a child's abilities in addition to the more usual IQ test’ approach

..The second consideration, a hint of which was given in the ' \\j»

\

preceding paragraph has to do With ‘the relative merits of reflectionv‘

" versus impulsivity in different problem situatio S. As_indicated .
fearlier, the clinical approach has bcen generally confined to ‘study-
ing rather extreme instances of- 1mpulsiv1t§.as a p;rvasive personality
style. This\approach while valid in and of itself, has had the.
unfortunate, incidental effect of associating behaviors exhibited.
by the impulsive child with unadantive behavior One could question:
_,;hether the same picture‘WOuld emerge'if HmpulsivityAwere Studied
in‘its more restricted aense.aa a preferred ghgoitipe étylevand with- -
in a sample‘of normal‘children.. |

| Even apart from clinical studies, however, when attention is

directed to5non*clinical investigations, -it, is evident that a some—

what similar bias obtains, despite the following-warning by Kagan .. -

£
L

"It seems reasonable to assime that efficient
learning and performance on varied intellec-
 tive tasks will sometimés be facilitated by
~a reflective or analytic approach; sometimes
“by a more impulsive or less analytic ‘orienta-
tion. (p 35)

[y

A
v

Mich of the experimental work on reflectioneimpulsivity has beeﬁ

directed toward establishingtthe'relatiohahip‘between thisydimension

and various indiCes of. scholastic achievement.. For’example, the
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studies reviewed in Chapter Two have in the.main sought to show that

the feflective child ma&eS'fewerVerrors in ‘reading, possesses greater

-

.averbal ability, and exhibits bettet achievement in school subjects that

his 1mpulsive counterpart, It is to be recognized that the present

s tudy doee not‘deny the existerce of these differences in achievement
~between reflective and impulsive chiidrenfon'tasks wherédverbal faci-
- 1ity is”most obviouely an asset_ vHowever; this study doee.argue~thatf
‘varying'cognitive’styles are uSefui'for different things, and that theh
eeteem accorded by prev1ous researchefs to verbal ability seems to’
have meant that ather potential abilities of the impulsive child weré -
: r)\A '

overlooked N ‘ B

i ST

i

The above aargument is pud very well by Nash (1970), and can

(
[

servé‘most,aptly_as a conclusion to this discussion. He has stated

"One cahnot say in the abstract’ that certain S
cognitive styles are better than others; one . o
can only say that for certain types of problems,
certain cognitive approaches are more suitable -
than others. In an increasingly specialized’
'society, the development of more specialized '
cognitive skills seem$ demanded. ‘Education in

‘the future should become more diversified,

identifying early a greager range of. potentlal
cognithe 'styles and providing a variety of
educational environments to foster these;

aim should be the maximizing of individu;r\ ‘ -
differences cather than the present tendency o ZD'
to minimize them (p. 376).' A ’

>

-The third consideration ls;of a more methodological na-ure,
but not_exclusively'so, for it also has-conceptual implications with:

respect-to,the-tefiection—impulSivity dimension. A majority of
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“ ‘

-

previous investipators have assumed,a linear relationship between

teflegtioh—lmpulslvity and'vanious pegformance ctitefia.' Perhaps
the'teason‘for thls‘assnmption deriyes'from the tendency to relate
increases in refleﬁ%fyity'to scholastic'proficiency indices. - How-'
evet. if the range. of abillties is widéned it may be that their.

relatlonship with reflectiomjimpulsivity will be marked by non-~

. Lo

linearlty. ,:. . o . . . e P~

&

Finally, the notion of- reflectlon impu151v1ty 'ds a unltary

dimens1on 1is questionedr Reflection-and- impulsivity mlght be. des-

. cribed as, rather large variables in the sense that they may subsume

~

S

[

4 : .

different sub—types under them, It seems'reasonable"to'assume‘%hat

/

feflection and jmpulsivity may undergo/some changenin meaning”as one

L}

r - T B N Q -
\ . , © :

The General Hypotheses f - R

AN

The following generallzed hypotheses,whlch are st1ted opera— -

tionally in the chapter on methodology, were formulated for the
® . ‘ X : . ) o
study: - o ' S . v

..

‘Hypothesis 1. The disposition of reflection-ifipulsivity will

be curvilinearly telatedlto'quality ofyintellectual performance.

These methodological issues are discussed more fully in Chapter Five.

!

11.

\(moves from moderate expressions of each ‘to more’ extreme manifestations

‘Hypothesis 2. . Impulsive children will show high&F™ achievement

on non-verbal tasks as compared to verbal ones.

i

C Hypothesis 3. Reflective childfen‘will show'highef achieve-

ment on verbal tasks as compared to non-verbal ones. -

“
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There exists a wide consensus of opinion that a delayed response

time, which enables the child to'generate alternate solutions increases

a

\

‘his ability to seolve problem situations and hence contributes to achieve--

-ment., For example; Siebert(l969)-has made the point that an impulsive

3 ] " | ,

respo;;f.style greatly inhibits the child's ability to -think ‘through

" a problem'situation. Bruner.(1966) has extende, jhe notion of such a

s

&
reflective approach when he spoke of intellectual development as being N

marked by the capacity to deal with many alternat1Ves Various inves-
9 -
tigators. have shown_that‘a.reflective or impulsive orientation greatly
) ¢ . L St - ‘
influences the quality of a child's performance on such diverse tasks

‘as a mathematics achievement test, a standardized readin test’ and

ze,
a group 1ntelligence test (Souch 1970 Kagan, 1965 Gupta, 1970)

. Thus, the majority view is that increases in response latency are

\f?cilitative of problem solbing ability, whereas a‘tendency to.reSpond.
quickly’ is‘regarded as exerting a.disruptiyc influéncelgpen'this
ability. | ’

.‘Howeder, it may.be asked whether there is not an‘optimum'lejel -
of response latency beyondéwhich fnrther increases interfere with
'efficient prohlem solving ability.-fThe position taken here is that

at some point response latency turns from a positive to a negative

force. Stated more precisely, there 1s a level of response latency

. below which performance is disrupted, but also a level at which - 'X N

Lom T

. responses latencies are so long as to be maladaptive. Put another

: . oo l-}-tﬂf‘:_ ' - : .
way , this'Study proposes that level of_response latency has an
.. -

inverted U- shaped éurvilinear melatﬁo:ihip with eff1CLent problem

o N N J

A,

solving abillty. ,‘4"'
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This 1s not to deny, of course, th evelqpmeﬁtélly direct and
unmodulatedvresponding'tends td be repiqbed by indirect and delayed

'queé of'resﬁondiqg in which the child tries out, in thouéht, altern;tev
"éourses of aétion. Aside from-this géneral priﬁciple, however, the

Vproblém for the developmentalist is to define that level of responée

,1atehcy neceésary forfopfimum func;ipning. Plain, common sensé would
-dictate that once a certain levgl,of responée»iaténcy Bés been reachéd,
any furtﬁer increases would‘add.liftle to.performénce; indeed, iﬁ the

yiew_maintained.here such further iﬁcreasésimay rasult in a &;cliﬁé

of performance. Perhaps a plausible additioh, then, to the equaﬁion

~ \Y

of adaptivevproblem solving with increaséécin_respoﬁ§e 1aténcy is !

" the coﬁcept of a response latency ceiling. Essentially; the idea

ekpressed by this concept is to the effect thatﬁfﬁhen response latency

reaches a certain optimum ceiling level (somewgere in the middle range)
; ; ! :

' - o ' & g :

any further increases are likely to result i#¥a relative decline in

| : S S in '

: ‘ Sy,
performance. . » , , @% ) [

The present study also proposes gt the many aspects of the-

' pfobleﬁ solving process are in a sensgﬂéquivalent to what is tested

by aﬁuintelligence test, .CE&" %%ingAintelligencevtest:pefforf
- . N : ) . . E

oo : SNy R o
mance in.this manner, the cﬁmﬁ%ﬁ%ﬁ%ﬁ% Kagan (1966) on the’ problem
: L . . .'3%.91“‘ . . K ..
: SOBEY

.%ﬁtelevant.w"ﬂe believes that

o,

"solving process in general are &

“evaluation (that is, .a tendency to :eflect)'toucheé thefproBlem

L]
L4

solving process'ét three pOintS:‘ 1) in considei;ng the Qalidif&_of
the initial coding, 2) in assessing the validity of hypothesis

competing for expression, and 3)'inuassessing the’appropriateness
. ) . . L ’ « e o N
of the hypothesis selected.’ Since.the kind of tasks employed in an
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intelligence test confront children with a']arge numher‘ofypruhiem
situations that involve euaiuatiun before responding, it should be
possible to demonstrate‘a relationship between_overall achievement
and measures of response latency.

The task remains to elaboratexthe preceding general consideraj

tions with specific reference to the relationship between reflection-

e .
<

ﬁimpulsivityjand the dualitative.aspectsvof :;?C test performance. Tt
" is to be noted that the scoring system for ‘the Comprehension, g
Simiiarities,‘and'Vocabulary subtests of the”Verbal scale differenti—
':ates betweenlsuperior and inferior responses bp aliowing different
1 =
credits for each. Thus, the range of possible scores assigned to a
. AN -

givalresponse on these subtests varies between 0, 1, and 2 credits.

It is to be further noted that all the sdbtests comprising the Verbal
? section, with the e#ception of the Arithmetic subtest - -dare untimed.

In contrastA all of the subtests that compose the Performance section
possess & time limit.. Also, on. three of the non—verbal tests ~ Block
Design; ObJect Assembly, and Picture Arrangement-— the child is able

to achieve bonus p01nts for quick execution. The number of -onus:
:points attainable range from 1 to 3 additional:credits which are‘then ::
added to the child's basic score on any given test item;' For'ekampie,

a speeded execution.of-a Block Design test item can .earn the child up
to 3 dxtra credits which added'to the basic item score of 4 gives him

-a total of’ 7 points?for that item.
‘”“Qﬁ- A child who is disposed. toward fast decision times may not perse-
vere when the difficulty of the task increases or it becomes apparent

that a.quick solution is not forthcoming. He may”tend to characteristi—m
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\ . - . .
cally respond quickly whereas a delay in giving his answer. and reflect-

. ing a moment might permit him to develop a'respbnse which would score

two points instead of one.“Oﬁ the other hand, a child who is disposed
' - S ST

to reflect Gpon alternéte;solutions increases his probability of l

ultimately rendering a response.which would be worth two points instead
. v T ) , . R

"of one.

sién time of 'th

r

.

Basical hen, on the Verbal scale of\"--the WISC, the Long d'ec:L-’
<Z\::flective'child'wéuld appear téibe an asset ££ ﬁhat

the situation is structuréd‘in sucg a way Ehgt caugioﬁsnessﬂand persis—

tence 1s rewarded. ‘Cbnversely;‘thg insufficieﬁtfgéflection of the;

impulsivétcﬁild may at best interféfe with his develbgment of a supe;- 

ior answer or at worst cause- him to respond with a completely ihédequate'

éne. In,cdnclusion;‘it is likely phat‘achievehent on the untimed

"Verbal section would be morevstronély related to the.prpbabiiity of

ultimately solving a given subtest item than to the rate with which

it was solved.

Howevef,,the sitqatidn is not‘as uﬁamBiguaﬁ§ éh'the sﬁbteéts
of the.Pefformaﬁée secti;n. Here it‘wili;be'recalled that ‘not only
aré‘all the test itéﬁs timed bﬁt in édditidn.a faétAgxequEion'time~is.
rewérded by bénus poinfs# Ip thig casé, children with loqurequnse
laténcigs‘could Se handicapped in one of fwo ways: 1 Lheir uitimatg

response wou ld ekceed the time limit allotted, or 2)‘their.completed

performance, while withip the‘time'limit, would Ee.tbo slow to earn

v

them any extra points. In_éum, it appears probable that achievement

\Qp.qﬁe kimed non-verbal seétion would be . equally a function of the

\ 3 .
N . B L . R B B g
rate wi:Q;thch a solution was worked out ag well-as a function of
N e : : s At 9 ‘

\
\
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ultimately solving any given subtest item.
It cpuld be speculated that the most effective performance on
.tﬂe WISC intelligence test would be those children who displayed a
moderaterresponse latency. At bhe extremes, a too slow or too fast
‘decision speed time would make the child prone tojan‘ineffective mode-
of responding:as outline%yin the above discuséion.

Reflection-Impulsivity and'a VIQ—PlQ ﬁiscrepancy .

The conceptual bases and related research of this study alsohc
1ndicated that a VIQ- PIQ discrepancy could be approached from ‘the
perspective offered by the‘reflection—impulsivity dimension. ln‘dis-
» cussing the role of reflectibn—impulsivityvin~a'VIQ—PIQ discrepancy;

‘the intellective‘and non—intellective‘aspects:of intelligence‘test,
performance are important; |

With regard to the intellective faetors, there is some ev1dence-

to suggest that reflective children do better than impulsive children

":in tasks that involve verbal skills For example, Kagan (1965) has¢

. .
reported that impulsive children have a tendency to ‘show impaired verbal '

o

functloning as compared to reflective chaldren This was later,c/h—

firmed in a study by Gupta (1970) in which a reflective group of -
adolescents exhibited higher verbal ability than the impulsive group

. ‘Also, Kagan (1965) has foungd a correspondence<between impulsivity ‘and
RRRCIY K . \ . ) ’ e ...‘ '
‘a poor reader'factor. ‘ \

v]. . M - ‘

The ex1stence of: such differences might be taken as an 1ndica—

tion that the impulsive child,'unlike his reflectlve counterpart does
.not place,a high positive value,on "intellect ; manipulating abstract

Vi

%
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verbql concepts,~huilding'a voéabpléry, anﬁ\zhfhefing hits éf inform%j
tion about the world may not serve as a source of”gratification for

" -him: Rather} the emphasis seems to be away froﬁ'attachihg a positive
value to "intellect" and more toWéfd'an aétiveiigferaction with the
physical world. 1In short;'ﬁhe imﬁulsiVe child as édﬁpared to the -
reflective child may  favor éanipu;étion of things ihsteéd of words,
énd be méfé(responéive to the p%yéical propergies of ijects: activi-

ties that are more likely tO'pfomote non-verbal skills.:App]ying this

thinking to 'a’VIN-PIQ discrepancy pave, rise to the prediction‘thét im--

pulsive  children whou]d>p6rtray a dpgnitive pattern in which perfor-

mance  exceeded verbal. functioning.

Approached from the standpoint:of non-intellective factors, it
could be suggested that children with long reéponse latencies would
. fare.less well on the timed Performance séction tﬁan their‘impulsijé

bbgnterparts. Spec1f1ca11y,'and after the fashlon of Rapaport (1950) .

achievement on the Block De91gn and Ob]ect Asgembly subtests appears

to depend upon the. free movement of the blocks.or parts in order that-

various possibilities of arrangement. can be attémbtéd.‘"Thevnecessity
for such cxperimentation derives from the fact that often the sOlq9 h

.tion of a given item is not cvident without some trial motor .activity.
. ) . i . . ; . e R L ‘ L
In the course of this motor -action, '"clues" are given whereby a
}esthyturing.of the problem situation can take place: To take a
RS - " . s ’ : : B o
concrete cxample, the less easily structured items of the Object-
Assenbly subtest, i.e.,'theEHdrse,bFaée and Car items,'requife that the
. child move the partsTArbund freely in order that a “Elickfif/togethef"
. . X - :

~of thé‘pérts into'a‘meaningful pattern may occur, If this movement of.
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the-parté is o‘né too slqwl?i"there‘may be no opportunity tb try ﬁhe
variousvﬁbssibilities of arrangement within the't?me l%mits él}oted'
for a particular item. »Henqe,.the bﬁercautious approach of th§

reflective child could be expected'to;resuit in poor achievement » k

"

“on ﬁhe,Pérformance section,vsince-ié 10weré'tﬁe possibility of -achiev- 4

«ing extra credits at best édd ﬁéy\at worst redUcevthé'possibility of

._véomﬁletiﬁg thé taské within the time limits. Takenvtégeﬁhef‘with the
previou; discussion 6f the reflection pﬁild's sppéfior verbél abilify_

relative to that of the impulsive child gave rise to the ﬁredictién _

that reflective children would tend to show lower Performance IQ's.

o



CHAPTER 2
WHAT IS INTELLIGENCE? -‘ 7

‘ Two major approaches to the questionvof intelligence can be
distlnguished within psychology The first, and by<far the more:

' tfaditional approach, has been anval?ost atheoretical preoccupation

with the techniqnes of&measurement leading‘;in the‘extreme.to the
psychOmetric definitionuof intelligence as that which the tests

test, Ifathe psychometric apprsach to intelligenCe has-been based

. upon a physiCal science paradigm, then it may be sa1d that the organic
vieWpoint exemplified by Piaget s living organism has taken biology

as 1its model. One thing to follow from this organic approach has

been the reévaluation of intelligence tests as insufficient measures

_of all important aspects of intelligence.

Onevof'the_issnes preoccupying what we have called the psycho-
% . , v .

metric tradition has been a debate about the "strncture" of intelli-
‘ gencel Not very - surprisingly, the behaviorists deny any ‘such struc-
ture since it connotes a tendency to think of intelligence as an

essenece or.an entity, preferring 1nstead‘the vieW-that intelligence-

is simplykhehayior.(Skinner 1957) or a collection of overlearned
habits (Ferguson, 1956). Amongst non—behav1orists, however this
' : . : . N

_ debateitOOk the form:of.asking whether»the nature»of intelligence is
best. conceptualized as a-general unitary function or as a composite

. of~many more or less independent abilities. Thus, on the one hand

»~Spearman (1927), Burt (1955) and Wéchslerh(l958) have made a strong |
i-

~ase for the general nature of intelligence, whereas Thurstone (1947)'

~19- -
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and Gnilford (1959) have advocated a multifactor conception of intelli-
- gence on the other. , .f

A nore fundamental issue 1is involvedvhere. Perhaps the most
distidctive featur of these psychometric Theorists is their conception
of intelligence as nothing more than a mere enumeration of capacities
Instead of starting with a notion- of intelligence holistically con-
ceived the emphasis has rather been reductionistic in that psychoe
metrv has‘attempted to get at the essentialbnature of intelligence
through analytic dissection This practice has led psychometrists to

S

P regard intelligence as nothing bUt an’ aggregate of measurable factors.

s

Such'an approach stands'in sharp'contrast to;that of,Piaget, who has.
.clearly gone beyond»reductidﬁisn hydrejecting the:idea that-intelligence
Jis- a set of discrete capacities——snch as Spearnan's; Bnrtls or
| Guilford's. - ""v » 'a-;. ' fj“ '5j o i ,.- A ,.'
As discussed by Furth (1969) the lesson of Piaget s approach
rather, is that intelligence is not JUSt a set” of factors but a con-
tinuous process of adaptation to the'environment, the nature of
; whichichanges with each spcceSsive stage orvdevelopment. Intelligence,_
< for_Piagetjbis a form'of equilibration; that is, an intrinsic self-
regulating factor according to which development proceedsr Thus; along ~
the deve10pmental sequence, more or less«equilibrated stages have
,been diStinguished by Piaget. At each stage, from sensory-motor
through the period of concrete operations to the formal operation period
there is alnays a corresponding structure-through which behavior at

igany given\stage is co~ordinated.

It is evident that a wide gulf exists between Piaget's approach

PR N

BT

P
g



‘ cerning‘the internal dynamics of mental operation. (Of course, it

21,
to intelligence and that embodied by the psychometric tradition. As
Laurendeau and Pinard (1962), for example, point out, intelligence

tests are exclusively concerned with the child's position on a scale

of difficult&, expressed either in terms of an IQ 'or mental age rating,

" relative to others of his same age group. Because the selection of

test'items is not deriVed_frqm any firm thebretital view‘about'the
Aevelobment.of'intgl}igence in cHildren,_IQ test are not; énd could not -
Se,"é measure of tﬁe psycﬁoiégicél processes involved in fendefing an
answer. . ILn Shqrt,‘these_commqnly used te§ts indiéate oﬁly the end
prddhcﬁ of inté1lectual activity, but they provide no information con-
has élso:béen‘eommgﬁflace to point out thét psychometric assessment>ff
1$ used‘as é basis‘for sqcial role a&location, invthat:IQ.teéts‘gré'
regarded as measurés.of‘the'probability»of“educétionalland sqp{;l
suéce;s:in our socie;y)._ \ . ' ;//
What, then% can be said of tﬁe role of IQ‘tests in light.of

Piéget's work on intelligence? Quité obviously, . the préctice-df re—"

lducing the notion of ihtelligencé to.the result of an IQ.test 1s no

longervtedhbie; bp”é}%br’toiwhich psychometricians have been especially
prone. 'Tﬁis-is not to deny theicoﬁtinﬁiﬁg useful.application of IQ

tests to_indicate the level of intellectual achievement within a

given deyelopmenfal s;agé-of Piéget's scheme. It is more to the

\

point, as Laurendéaﬁ and Pinard suggest,'that the maturity of a' child

. be formulated both in terms of stages of development as well as in

R
il

M S

__ ierms of mental age. In this sehse;.Piaget's scheme may be seen as

R

”

cgmpieﬁénting rathér than supplantiné the use of intelligencé tests.

s



CHAPTER 3

REVIEW OF RELATED LITERATURE

The ' presentation of related research is divided lntolt~o major
‘sections, each related to some aspects of the general problem. The
jnitiql sectionvor.the review outlines the research dealing with the
reflection~inpulsivity varieble.‘ This 1s followed hv an overview of
the research findlngs as thev relate to a WISC Verbal-Performance (V P)

t

d1screpancy. The concluding portion discusses the findings of the
L4

above two sections in relatlon to the problcm of the present study.

Research on Reflécbidn—lmpulsiyitx-

- Before exploring the relationship hetween‘reflection—impulsivity’
and a variety.of Behaviors, it'might.be useful to first'examine the |
e#perlmental tasks developed by Kagan and his co—workersito assess.the

reflectlon and analy91s var1ables._

Criterion Measures L B - _/

Conceptual Style Test} The CST one of the original procedures

: dev1sed by Kagan,- is used as an 1ndex of the relatlve preference tor’
analytlc or non- analytic groupings in a céncept sorting task In this
test whlch consists of 30 items each depicting drawings of 3‘fam1113r
Ob]ELtS, the child 1s asked to select 2 pictures that are alike or go
together,ln some way The child's responses are scored for analytic,»-
relational and inferential concepts." In an analytlc concept “the

_ ob1ects are grouped together on the. basis of ‘a shared subelement. of

4
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the total stimulus, whereas relational concepts are based,on a func; o
tional relationship:between the two stimuli. Inferential responses,
" the production of which Kagan attempted to suppress; are said‘to involve
an inference about the stimuli-grouped toéether. Scoring'is in terms
;Of‘Qthﬁr(OE analytic.concepts and‘the average responsehtime to -
concept selection. o . | ; o ' -

Delayed Recall ot\DeSigns., This‘test requires a subject:to

select from variations of geometric-designs the form that he was pre—

viously shown. The DRT is scored in terms of number of errors and

average response time.

Haptic*Visual Matching.. In this task, the child isfallowed to
explore haptically a wooden form hidden from‘viewr After'exploration,
he 1is presented with a visual array 02’5 stimuli and requested to |
.select the one pattern which corresponds to the form'palpated. Three

major variables are scored: errors, response time, and palpation time.

Matching Familiar Figures. The MFF-test consists of a familiary
picture, the standard, and six variants;» The child is asked to select
the one stimulus that is identical to .the standard The major vari—

" ables scored arevaverage response time to first selection and number.v
of errors. |

A As already mentioned in a previous chapter, Kagan has postulated
‘h that a tendency to be reflective is associated with the formation of
'analytlc concepts. Viewed in this way, the MFF test assumes the status
of a predicator variable whereas’ the CST represents a criterion

'measure.
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However, the research evidence bearing on this hypothesis is- -\

"rather ambi%uous. Oh the one hand, Kagan (1963) found that the average
reaction tinéﬁfor analytic'responses—on the CST for‘sixth‘grade‘children
was 5.4 seconds whereas for relational responses the average reaction
time was 4.0 seconds; indicating a significant relation between these
two variables.. However, the correlatlons between other reflection -
measures and the criterial measure of analytic sorting range from - 0;$
. to +.47 with a median correlation of about +.15 (Kagan, 1966) Thus,
crlterion measures of an analytic preference seem to be only marglnally
réelated to the predictor variable of reflection, 1nd1cating only slight
support for the hypothesis that reflection contributes greatly to the
production'of analytic concepts. It may well be that the CST and MFF
test are not necessarily measures of an unidimensional delay variable,
butvrather constitute‘two“relatlvely igdependent_indexes of’reaction

. time. - | J = |
“;Stability of Conceptual]Tempo ;“ﬁ_. - \'

{ .
Evidence for the stability of the reflection impulsivity dimen—

sion derives from the following studies In one study (Yando, - 1968)
: second grade children were tested for ten consecutive weeks.on varia-
tions of the MFF test in which the. number of varlants was increased by

one’each week; Thls study yielded an average correlation of 7O for

/.
response time over the ten week period,_indicating marked short-term -

e~
stability of conceptual tempo

Tvas

Support for the long term stability of this dimension was pro- .

vided through a study in which 102 chlldren were retested with the MFF

Ve
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test a year after the initial. testing. .The test-retest correlations for

response time between the.two administrations were .Aé‘forfboys.and .52
for girls. In concldsion, these results strdngly'indiqate'that a pen-
chant to-exhibitvfast oriélow‘decision times is a relatively enduring
characteristic of children.
- Correlates - : . N ¢ » <

Interest in the concept of_reflectdoniimpnlsivity has generated
considerahle research , Kagan (1965) has found that, inuthe case of the
performance of grage one children, impulsiv1ty is correlated signifi-"
'cantly with the tendency to make word errors of all kinds in reading
‘Based upon their MFF test performance, 130 first grade children were
' a551gned to impulsive or reflective groups. They_were then shown a
card with five words printed on it.‘ The examiner read one word aloud

and asked the, subJect to point to- the word on the card that matched the

one read aloud.v The ‘results revealed that reflective subjects made fewer

. recognition'errOrs than did the impdlsive subjects, - Kagan contended that.

1l

one reason for the fmore numerous errors_of impulsives is dnsufficient
~reflection onvthe validity‘of their hypotheses. A
Further to this, Siegelman (1969) has found-clear differences of

attention between children identified on the MFF tést as 1mpu131ves and

Y

reflectives. 'In this study, the MFF test was administered ‘in an appara—
. ‘x”“'"
tus that required the subjects to préss manipulada to view the standard

%

'stimulus or its variants. These instrumental responses 1ndicated that
reflective sub1ects had a longer average duration .of . viewing the stimuli,

: particularly the variants; and that reflective subjects tended to view '

p—
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all the alternativés stimuli prior. to

2 . L

5T, iﬁ. Mgl
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the reflectives looked longer at. the problem uaterial whil&v

N - 03* ] A
showed greater inequality wdthinﬁthe range og stimuli todwhic g%gey .
g . < N 7
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attended. I
: S AT < ﬁ”’; e
Kagan (1966b) has sh‘wn} : flective and 1mpulsive children
. ' cols e E -, 4 -4 “ ’ )
: differ_in the extent°tomhhi:h\they«mﬁﬁexerrors ‘of commission in a cefial

\/ o ‘;ﬁ‘ .

recall task. ' Using theJMFF, over 200 third grade chlldren were evaluated v

1

~on the reflection—impulsivity dimension. Three mornths later, each child_ﬁ
was required to recall the words from three lists of 12 familiar: words
Following the first«two lists,(three ekperimental treatments were |
executedt (1) ,Arousal.of anxiety over poesible failure by informing.
»Ss that the previous two lists were practice lists in prepartion for a

' diff&cult hird list, (2) Critieism of previous performance and (3)-

: co%trol 'wherein Ss were told nothing prior to beginning the third

J
N \

'list. }The results indicated that Ss in both anxiety treatments pro—
duced more errorslof commission than did Ss in the control condition.
Impulsivelge.made many more commiasion errors than reflective Ss on .
both'thehprethreat and postthreat lists. Reflective Ss showed a signi-
. ' » ST : . Y
ficant increase in commission'erroregunder both’threat eonditions and
‘reflectiVe Ss in the,control oondition committed théi?égétﬁnumber of
commission errors."lhus"both a dispoaitionntoward impnlsivity and
.anxiety inerease the substitution of inoorrect for correot words in
‘recall taska. o ‘; |
Reflection;imnﬁlsivity has also been shown to be related to the

quality of solutione chosen in an inductive reasoning |task. Kagan,

L i
. . | " . ‘&_ .
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‘ All other variables,‘including menta

~dimension. . ‘ l;y T
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Pearson, and Welch (1966a) administered-two tasks to first-grade-children.

In the first task5'§§ were glven three attributes of an objectv(e.g,,

What is yellow, melts in the eun and you can eat it?) anﬁ aeked to name
the‘iject. In the éecond task, Ss were shown three pictures in a

fixed order-tnﬁt porttayed the beginning‘of a story. They were.then
asked to select.from among, four:alternativeé the picture thatiindiceted
the'next thing that heppens in tne story. On both.tesks, impulsivev§§

;esppnded more quickly and made more errors than did reflective children.

Gtudies by Schuebel (1968), and Souch (1970) were aimed at

,determining the relationship between the R-I dimension and social class

membership; Theese studies have generally indicated that children from

low income groups tend té be more impulsive in terms of -their respdnse

time than. their middle class counterpayts."For example, Souch reportedv

that his study revealed significant social class differences in child-

ren's cognitive style, specifically, a. larger proporticn of impulsive

’/:)

children came from lower socioeconomic homes,
A factorial investigation of the correlates of R-I.among 217
high schocl students was reported by anta (1970). Despite the unfortun-

ate lack of a well—developed theoretical-retionale for his postulates,

some of his findings are pertlnent for this study He demonstfeted that

‘the reflective group has 91gnificantly higher verbal abillty, exhllited

greater persistence, and showed befter achievement in school subjects.

—

speed, extraversion,.risk taking, .-

to cite oniy a few, fdiled to co relgfe‘%ignificantlvaith the R-1

“In a previously referred td'study (Souch;'1970)'of{:eflection-
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impulsivity in elementary school children, it was foundlthat impulsive >
boys and girls performed significantly more poorly than reflective boys
and girls on a mathematical~achievenent test. However; no differences
were reported between these groups on a standardized reading test. The
most important'implication of‘this study'for the,present study,was'the

‘1ncidental and unhypothesized finding of a relatlonship between IQ
quotlent and the R-I dimension. Preliminary evidence was offered to
'indicate that impulsives, determﬁﬁed by MFF decision time and error
count, had the lowest meéan Istcores.

This review was able to uncover.only two other studies dealing
with differences‘in intelligence scores between impulsive and reflective
.subjects. While theiresultsrof a»study by Cathcart and Liedtke (1969)
were inconclusive, they did suggest a tendency for reflective children

to be more intelligent than their impulsive counterparts Zh Study
conducted by. Michenbaum and Goodman (1969) reported that reflective

kindergarten children scores significantly higher than impulsive child—
ren on all subtests of the Thurstone Primary Mental Abilities test (PMA)

for grades K~1

\
H

Literature on Wechsler VIA-PIQ Discrepancy

Empirical studies of the chgld in terms of a significant WISC
VIP- PIQ'discrepancy are extremely infrequent Most of the work re- .
ported has been based upon adolescent or adult populatlons In this

vein, Prentice and - Kelley (1963). on reviewing ‘the literature on a PIQ—

.VIG pattern and delinquency concluded:



"With res%ect to Wechsler s contention that PIN-VIQ is
~diagnostic of adolescent psychopathy, the findings are - . o
in substantial agreement. Almost without exception, - o

these studies based largely on adolescent populations S

report the significant elevation of Performance over ;
- Verbal 1Q's. Moreover, this pattern is sustained

generally in the majority of other studies 1in spite
of decided variations in age, sex, race, setting, and ‘

form of Wechsler scale administered, as well as sub- ) , e

stantial differences between the criteria for delin—

quency. (p. 333) .

.

‘ .
. . . . S o+

In ‘a discussion of possible explanations for such an association

their finding that in many of the studies reported the PIQ was in the

normal range while .the VIQ tended to be in the dull normal . range led

o

them to suggest that a lower VIQ ‘than PIQ “may be diagnostic of some

learning dlsabilities whether or not they occur, in a delinquent context

4(P- 335) : : ;f va ' ' X .

A similar 1nterpreation was advanced in a more recent study by

Camp (1966)t ,In thls study, the WISC records of 139" acting out and

-delinquent children were examined. The results indicated that while the

et
}

girls did not differ slgnificantly from the standardization population
the boys showed a 31gn1ficantly larger proportion with PIQ>VIQ than in
the standardization population However, she argued that this finding
should not be translated ;o mean that a PI(xﬂKQ pattern is diagnostic

of delinquency but rather it 1is more likely to reflect a specifrc

'learning disabillty.

Corroborative evidence as ‘to the necessity for taking 1nto

account the possible influences of a ]earning difficulty comes from a

‘SQTIOQ of 1ndependent studies by Graham . and kamano (1958) Kallos,

'
i
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Crabow, and Guarine (1961); and Neville (1961) inwhich the WISC pro—;‘és
f1les of disabled readers were examined. For the purposes of this'

study, the study conducted by Graham and Ramano is exemplary. These
researchers first recognized'that a similarity‘existed between the

’ *Wechsler pattern of unsuccessful readers and.that pattern attributed
-to"delinquents. Their results demonstrated that in their sample of

dellnquent males the traditional adolescent delinquent pattern of VIQ—')
i .Q
PIQ held for poor readers but not for adequate readers

In a subsequent .study concerning khe VIQ—PIQ difference of delin—
quents tested 'with the WISC, Henning and Levy (1967) demonstrated that
"1. The delinquent group again exhibited a'superior,EIQ relative

" to their’ VIQ. L
2. The WeChsler intra—subtest patternﬁof delinquents was a’

Y .

function of a reading disability factor rather than a socio—,

&? pathic personality..

fﬁ% Inferiority of the VIQ to PIQ did not seem to be a func—

l} tion of this pbor reader subtest pattern. “In‘their'words,

"a VIQ PIQ disparity may be largely independent of- reading

i

disability and the result of an; unknown 1n§3uence (p 167)"
In essence; the above interpretations, in which some kind of
learning disability has been posited te account for a PIQ-VIQ pattern,j
~may be incorporated into the idea of a .restricted language code ,as

-advanced by Bernstein (1965). He'states: o §

"The most - general condition for the emergence of
this code is a social relationship based upon a
common, extensive set of closely-shared identifica—-
tions and expectations self- consciously held by

A
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'thermemhers. It follows that the social rela-
tionship will be one of an inclusive kind. The
_ speech is'here refricted through a common cul-
tural identity which reduces the need t®v verba-
lize intent 'so that it becomes explicit. .(p.155)."

-

Viewed from a peyChological perspective, Bernstein makes the

point that the restricted language code retards the orientation to
. ' LW :

‘ symbolize in an explicit-verbal‘fofm. Briefly, children who have

:{\)" ;

developed onlv such a code are seen as exhibiting different 1ntellec—
: o L
tual procedures The melications‘f the preceding discussi for in-
% B o
telligence test performance are clear. 1In this regdrd, Berﬁétein (1964)
A ‘ . . ¢ ) . -

commen ts: o o //1

. "}.

~

”There is also firm evidence show1ng a relative
deterioration in verbal IQ between the agés of
eight and eleven years for working- class chu§d—
ren when compared with middle-class.childr
between the same ages..,This deterioration in
verbal I0; discrepancy between verbal and non-
verbal IQ tests...is thought to be closely re-
lated to the control on types of learning in-
duced by a restricted code. .. (p. 69) " <

Reseacch pertaining to the opposite WISF‘Cénéiguretion,,thet
is,’a VIQ—PIQ pattefn,‘was found toy be far 1ess_ekteneive end}élmost,
totall§ confined to the analysis of subtest patterns consequent'H
to bréinxdamage.' While such-investigetions of brain—damaged'subjects
Vare not applicable to the intent of this Btudy, they do provide a
flayor as to the consiqtent perceptual—motor incoordination inter—

~ pretation ascribed by_clinicians to a'VIQ>PIQ (Clements and Peters,
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l962;IBortne?, 1968;.Berko, Berko,xand Thonpson, l976§lWangh-and Bnah,
1971, . - L S

Rapaport (1945) has stated that motor;acﬁivity plays anxessential
"role in determining success or failure onwthe Performance section‘of
the w-B scale. He haa further pointed out that three Performance sub-
tests, Block Design, Object Assembly, ‘and Digit Symbol are p%imarily
dependent upon visual-motor coordination ability for successful»
berformahce; ‘

;A factorial analyéis of‘the WAIS by Cohen~(1956) showed‘that the
Digit Symbol;‘Block DeSign, and Object Assembly loaded_consistently on
a non-verbal organization'factor;;vln avlater'downward'extension of
factora established.on.the WAIS Cohen's (1959) factorilization study
of the WISC confirmed the higher perceptual—motor content of the
Performance‘section.. Particularly, he noted that the Block_Design

and Object‘Assembly'subteats loaded exclusivel;'on a specific ability

“

in apeeded perceptual organiéation.

It is not the intention of the present study to make any state~
ment with regard to psychological deficit at tendent upon childhood

brain damage;* However, perceptual—motor incoordination has been
. z v . o

treated as'a major component*sysfém‘of'the more inclueiVe category of
. t ] e

childhood brain damage. Therefe é ghe reveiw which follows has ‘been

& ) A

obligated to deal in a very cursory fashion with the literature on

'brain damage. It is .to be rﬁtognized that no clalm as. to.a comprehen~
. (‘{5;" . L - .

bl  of minimal brain dyafunction, has been
Reitan (1962), Yates (l966),and Zimet and

r

. *This subject, under the'
comprehensively reviewedj
Fishman (1970). :



sive statement is made.
Guertin, Ladd, Frank, R.bin, and Hiester (1966) have reviewed

the literature relating'to WAIS performance and brain damage.  These
o | E . _ . o . .
authors concluded that:

1. '"The research literature continues to vali-
~ date the finding that the garden variety type
of neuro-p ology is nifest most - apparently
in the performance of r latively non-verbal
- ‘tasks of the Wechsler./."(p. 399).

R 2. 'Most densitive ta t
function ake Block

Digit Symbo ’*ﬂi .

effect of ' cerebral dys-
s:gn,‘Object Assembly, and
400) . ,
- . ' '.‘.' ;I

In an intensive review of thejliteratute on the WISC duting the
. decadefprio: to l96p,'Littell k1960)'teported only‘one study dealing:l
© with brain damage'invchfldren: This study, by Beck:’ ‘and Lam (1955)
(//1nvest1gated the records’ of l04 chlldren div1ded into two diagnostic
groupings, organic and non- organic It was found that organics tended
to score’ lower on the WISC Performance than or the Verbal sca%%
| Identical results were reported in a study by Dennerll
Broeder, arid Sakolov (1964) in which the WISC VIQ>PIQ pattern was
found to be present in a group of children with confirmed cerebral
'i“damage, |
(It is euident that these two studies have had a concurrent vali-
- d1ty empha51s in the sense that a VIQ>PIQ WISC pattern has been validated
on clearly demonstratable brain damaged‘groups' The next group of etudies

‘to be consndered have. focused upon a predictative validity apprc ¢.. in

that they have.assesed‘the diagnostic potency of;a WISC sign appr%ach in
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the identification nt‘euspected ehildhood brain damage.
In btief, these investigators, amon# them Rdwley 81961)' Horne
Aand Jnstin (1967); Reed and Reed (1967) reported the followinp general
finding: that the WISC pattern of VIQ>PIQ did not prov1de a basis for

‘differentiating the suspected brain damaged child from non-damaged

children.

“

" To sum np,‘this review has attempted to shoﬁxthat the perceptual—
' motnr incoordination explanation for a‘VIQ>PIQ pattern hae derived from
two main sourcea:‘
1. ‘Factorilization studies of the WA;S and the wiSC inbwhich a

| majotity‘pf the Performance seetion tests have been found td

load- on ahfactdr-requiting‘theiorganization of visually per-—

- ceived materials against a time limit. |

2. Thehliterature pertaining to inteliigence test perfofmance

‘of children with centtal neryous-s&stemfdisorders;

-

While the predominant\vien is that a VIQ3PIQloften reflects ‘a

_ - : L s ,
specific deficit,Ln_perceptual—motor functioning, one.might.ask_if*
there is not another way of ]ooking at the matter An‘essential (but
often neglected).element in: this area is the tlmed nature of the ;Perfor-
‘mance aubteets._ As pointed nut elsewhere, the_child who works in a
cautions and,deliberate_mannefvruns the risk‘of being penalized on.such
timed 1féms.. Itfmakes one Wonder,ithe;efore‘ how many‘children‘ diag—'
nosed as perceptually handicapped on the basis of their having Performance

'scoreh.considerahly lower than their Verbal scores, were not instead ,

simplv'refleétive in attitude..‘It.shopld.be made elear.that this stndy

.

e

vis not maintaining that such a‘prdfile_is'never indtcative of some kind "”:



of perCeptual;motor impairment. ;however, if this study demonstrated that
"a reflective dfsposition'uas'associated with‘a lowered Performance score,
such a\finding would lead one to question whether or not the label of
‘perceptual handicap is applied too frequently and perhaps indiscrimina—
tely, to children showing this profile | | o ? : |

3

Some General‘Conclusions S L o S

‘Although there is a considerable,body of research in'which-inves—:

5tigators have reported on correlates of reflection impulsivity; very few
"studies have yet attempted to inuestigate this dimension with regard to_
~intelligence test performance p;; se. 1t was already indicated that
those studles which have investigated the intelligence test performance.
of reflectives and impulsives employed group 1nte111ge = tests as their
finstrumentation.' An attempt.can now t- made to answer the questions

,‘raisedvearlier'as to whether.this.kind of-instrumentation yields an

oplimal measure of intelligence for impulsivesé nd reflectives alike.

R Three main conclusions are suggested by the review of the literature
1, 'Being paper and pencil Lests,ﬁthey nearly always require

-t <

' good reading and thus may be unreliable w1th poor readers.
If Kagan s findings as to’ reading errors being Significantly

v : : 'related ‘to the 1ndex of 1mpulsiv1ty are taken into account

9

. then it is apparent that impulsives would be handicapped

- on such group intelligence tests. )
:2.-AThe content of group intelligence tests are of a relatively
'homogeneous nature, that is, most of the items presuppose

-

a certain verbal facility. in this,sense, these tests mayf

w . . N
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be more appropriately regarded as tests of scholastic aotitude.
Againa.if Kagan's findings as to an association between
reflection and,verbal superiority are acceptec, it is evident
5;haféimﬁu?slyes would fare{much worse on such tests than
‘ f}reflectiyes.
" 3. Grouo‘intelligence tests,rely on questions where the answer
is usually a choice among alternatives (nultiple'choice).
This- type of format bears on obvious similarity to the kind
’ hxof tasks employed in the MFF test. In shOrt, both formats
emphasiae response uncertainty. As a result, the differences*
in lQ:scores<between‘reflectives and impulsiyes_may be
'attrihuted‘to the effect of response uncertainty situations
hemnloyed in the test construCtion'of both‘the‘MFF and group
'intelligencehtests; ’This,wouldiseem to be abreasonableyf-
interpretation if account is’ taken of the fact»that.the
impulsive child_fails to giye careful consideration to
~alternatives, |

With a view to‘arriving'at a more’accurate assésément of the
relationshﬁ;between reflection—imoulsivity and intelligence; it seens
B advisable, therefore, to employ an individually administered test of
intelliéence containing a heterogeneous gampling of cognitive tasks.

The review of the literature. pertinent to a VIQ—PIQ discrepancy
indicated that the typical approach to the bulk of these studies has
been'the‘attemot to-place individuals on the-basis of their difficulty
with certain-tyoes of Wechslerlcontent into a,éiven diagnostic'dategdry{l.

This has proved to be an extremely’unfortunate tendency for as pointed
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out in a previous'chapter it is doubtful whether these diagnostic cate-
gories carn be regarded as of fundamental significance to an empirical

analysis of intellectual functioning. Basically, the previously cited

‘résearchers have treated these diagnostic labels as if they were accura-

tely eefined and'ea51ly detectable experimental variables. However,

it igiﬁb ae'reedgnized‘that_these diagnostic categories dq not possess
the statua of a'seientific coneept and therefore efforts te relate

a VIQ PIQ. dlscrepancy to them are of questlonable value Further, even

in those instances where correlations were obtained between a VIQ—PIQ'
. dlgerepancyﬁand these labels, the reasons for these correlations have
not‘always been.clearr Thus; the,importance given earlier to the use
of a apecific psychologieal variable; sueh as r;flection—impulsivity,

in the study of a VIQ-PIQ discrepancy apﬁears to be justified by the

review.

e



CHAPTER 4
ANTECEDENTS OF REFLECTION-IMPULSIVITY

Although Kaganfand his co-workers admit the possibility that ~
constitutional factors may play a role in the development of reflection-
impulsivity, the main emphasis with respect to the origins of this dis-
position is upon. psychological bases. Thus, Kagan s speculations as to ;
‘the dynamics of reflection impulsivity range from the assumption that a
strong desire to. appear competent underlies the tendency to be cogni-
tively impulsive (Kagan, 1966) to his current view that anxiety over:
:error is the primary determinant of a cognitive reflective orientation
-‘(Kagan, 1970) . Before discussing further these dynamic bases, it may
be* worthwhile, in order to provide a balance to a strictly psychological
interpretation, to consider the ihfluence of consitutional differences
1n‘the genesis of reflection—impulsivity, | |

Two trends in Kagan's thinking on the relationship.between
constitutional factors and reflection—impulsivity‘can be discerned.
On the one hand Kagan (1966) speahs of subtle cerebralrinsultxas.a
pos51ble antecedent condition of cognitive impulsiv1ty. Specifically,
in commenting on the neurophysicological bases of inhibition, he states

"Higher frequenc1es of anoxia, hyperbilirubinemia,
and toremia in preégnancy increases the risk of
subtle damage to the brain stem centres and,
therefore, insult of inhibition systems. The
hyperkinesis of a child with brain damage is

. presumed to be a.partial result of such 1nsult
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The above'statenent suggests the idea that some kind' of pathological, (r\j'
organic etiology is inuolved.in?cognitive impulsivity.. In this instance,
Kagan seems to he leaning tow%rd the hypothesis that cognitive impul-~
'sivityhmay‘be oart of‘either‘a minimal brain dysfunction syndrome
(Clements.and Peters, 1962) or Eisenberg'; (1957) diagnostic category

of hyperkinesis. , : | o -

The main difficulty With'this line of theorizingfis‘that the -
assumntion about brain dysfunction in children who exhihit cognitive
imoulsivity derives from the obeercation of motor restleSsness and dis-
.tractibility in these children It is evidentu'therefore, that the mainbl
criterion for p031ting a congenital deficit factor is a strictly behaviore
al one, and not one establlshed by neurological means. - Hence the

,ualiditf of the organic etiological assumption as a causative agent in
cognitive 1mpulsiv1ty is an interesting but largely unsubstantlated
hypothesis. |
-More recently, Kagan (1970)‘has epeculated that.apert fromlhrainv
deficits;ithere'mey he biologiCal variables which contrihute to this
disposition. ' In this'regerd; Kagan speaks of a conceptualltempo fector,
.end notes.that "Sone people appeer t0‘proCe$S'information rapidly;.others
procese infornation‘slowly, even.in éituatione-where‘the negative
bsanctione of puhlic.failure erehlifted'(pﬁlljll)." He further goes on'

to suggeét that differences in_temoo ofhprocessing’may not be completely
" the product'of experience but may alsovbefa product'of»biOlogical indivi- -
duality. : ‘ | |

There is- some evidence that  may be interpreted as supportlng the

hypothesis that'differences in tempo.and inhibition have a geneticﬂbase.

",. 4 N ‘ 'Vi.
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For example, Schaefer and Bayley (1963) have found that extremely active

one-year-old infants were minimally attentive to intellectual problems
at five and six years of age. Preliminary evidence;fron_an-ongoing
longitudinal study by Kagan (1970) suggest that children‘who as infants

were motorically active tend to‘be cognitively. impulsive dn later SChool

- years. Further evident¢e supporting Kagan's view thatfreflection—impulsivity

is partially related to biological bases is provided byhlhomas, Chess,
and Birch. (1963) who studied tempermental individuality in childhood

The results of this longitudinal study indicated individual differences h

T

tn activity level, ‘attention span, and persistence among infants which

were still appaignt during later childhood.’ At this stage the matter is
farvfrdﬁ'conclusﬁve, however, the above data_arevpersuasive-of the notion,
that reflection-impulsivity may be influenced by biological'factors.

As.already.mentioned, Kagan places by far the nost'weight on

v

] psychological factors regarding the antecedents'of reflection—impulsivity.
." The first infbrpretation formulated by Kagan (1966) asserted ‘that the.

child's definition ot competence determines whether he will adopt a

cognitlvely reflective or impulsive strategy. Because impulsives tend

to equauzspeed with competence, they are consequently predisposed to

produce,answers‘quickly. ‘For the reflective, competence is defined in
terns-of avoidance of'naking a»mistake which predisposes him to consi-
der his answers‘carefurly. ._;h ‘ »

| At present Kagan (1970) believes that a child s tendency to be

reflective or 1mpulsive (1n tasks having response uncertainty) is a

function of anxietonver error.' He states:

?%
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'"Minimal anxiety over a potentially inaccurate ' PR
answer is likely to be a primary determinant. ‘
of an impulsive performance. Reflectivesseem -
to-be overly concerned with making a mistake and
wish to avoid error at all costs.  Impulsives Y

seem minimally apprehensive about error and con-
"

sequently respond quickly.! (p. 1314).

-

"

_Studie;“which"héVé attempted to cﬂé;ge the'child's_diSpoéitioﬁ

to be reflective or impulsive possess a difect relevance for a consider-
ationvbé the relatiVe influeéce of Eons;ifﬁiional and environmental
- factors upon this dimension. In one study (Kagan, Pearsonvand Welch,
19665), first—gradelchildren were di;ided_into training and control
groupS. . Children in the training grbﬁp were required to inhibit a
response for 15 seconds, thle the control group experienéed no traiﬁF
ing. After severél 30—miﬁuted training seésions, children kn thg train-
ing group showed 1ongef resﬁonse timés_to a strange e#aminer who did not
impose any tiﬁe»constréints. | | |

In anbtﬁer stqdy,<Débus (1968) atte&pfed to modify response time
thrbhgh expoéure_to :efléctive‘énd>iﬁpulsivé.modéls,that responded to
tasks'with latencies of 30 and 7‘éeéondé respectively.  His resuits
showed ﬁhat}subjeéts éxposed t6 the rgflective model,increaéedrthéir
- responsé timé, whilé éubjgfts exposed to the impuisiée model decreaséd
thelr fésponse time. ’yf}‘ |

. ) I . " . L .

In a reléted study; Yando and Kagan (1968) classified ZOéﬁirst— ‘;

.gréde teachérs as fefle;tive or impulsi&e aécording to'theirlﬁerférﬁance

on an adult version of the MFF tese}ﬁ To determine whether the teachers

conceptual tempo would influence the tempo exhibited'byrhis_studeﬁts,’



a random sample of subjects from each of the 20 classrooms was administered
the, MFF test at the beginning and end of the academic year, The subjects -

o

JsEOwed a significant change in tempo in the direction consonant with the-
teacher's tempo. This effect was greatgst for impulsive boys assigned .
to‘a reflective teacher. | |
.:Although one might question the permanence and genera]ity of the
_changes’produced by the abovevtraining procedures, nonetheless,these
studies ‘do suggest that reflecglon 1mpulsivity is a dimension that can
be modified by training If this is so, the;)environmental'influences
appear to exertla stronger 1nfluence in the genesis of reflection— o
impulsiVJty than doiconstitutional bases However, this position’is
not without qualification. It could be that the band of freedom with
- regard tovmodification is greater in the moderate rarige of reflection-
. 5 .
1mpuls1v1ty but decreases as the ek!nﬁme ends of this continuum are'
<_approached; Although there is no experimental data on individual dif—
‘ferences in the modifiability of reflection—impu181v1ty,'Lt may well
be.that the amount‘of change possible “is also‘marked by a curivilinear
effeCt ifeﬂ the -efficiency of training procedures decline beyond the
midranges of a reflective or impulsive disposition

Inlsum, the present study proposes the following integrative

—

hypothesis concerning the origins of cognitive style."lt is-assumedf:

of environmentai Jnfluences, of which parental child—rearing practices N
. ¢
are pcerhaps the most significant,. is to modifv these early nrocliv1t1e§

~to style, ecither by increasiné or decreasing their tendencygtorexpre551on.
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Thus, the approaeh_to the determinants of reflection-impulsivity advocatad

here is to regard-this dimension as the product of -both constitutional
' . _ . T .
and ‘environmental factors. There”are two senses in which this integra-

tive position can be conceotualized. First, and after the fashion of

Ké@an, relatlvely ‘more weight may be assigned to epyironmental influences’
in the genesisof reflection 1mpulsivity than to constitutional ones.

However, to understand reflection—impulsivity as an almost pure conse-

-
[N

quence of expeﬁience seems difficult -to maintain in the case of those
children who octupy extreme positions on this continuum. In these R
children, inltial proc]ivity to %tvle may be a stronger determinant

“thus rendeming them relatively 1mpervious to environmental 1nf1uences.

TN .
. = . . N

\;I
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CHAPTER 5

'

METHODOLOGY

/ N - v

Some Methodological’Problems

-

Previous studies have treated the reflection-impulsivity- variable

as adcategorical variable ir which the continuously measur: dimension

of reflection-impulsivity has beéen reduced to two categories. The biserial

coefficient was thus used. t0'assess the degree of relationship between

reflection impulsivity and various measures of - cognitive;ability (Kagan,

1963; Souch,vl970). Since the biserial coefficient is a product moment

‘coefficient, the demand for linearity of regression must be satisfied.

This study could not»find'anyjinstance where previous researchers have
evaluated this Eeduirement of linear regression. It seems reasonable to
conclude, therefore, that ETA coefficients were not computed in these
studies. The . present study did not assume linearlty of regression.l Rather,
this study has employed appropriate statistical procedures which are 0ut¥
1ined below, to ascertain whether or not the relationship between reflec—
tion—impu151vity.and the quality of intellectual achievement assumes a
linear or a non- 11near regression

In addition, it will be recalled that the question was earlier
raised as to the suitability of treating reflection-impulsivity as a

unitary dimension. It was suggested that the variables of reflection

and impulsrv1ty might undergo some change in meaning as the extremes

of each were approached To check this possibillty, the follow1ng major'

_refinement of Kagan s procedure for classifying subjects into reflectives

3

and 1mpu131ves was introduced. RN

[y

S i44-
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Rather than splittiné.tne sample into the,reflective—and impulsive
groups at the median of the sunjects response time, the median.response
‘time was employed as a reference‘point to treat.the reflection—impulsivity
dimension as a'continuous variable;i Specifically, since Kagan has

'adopted the median as a measure of central value, the measure of vari- =
abillty used in this stody was the semi- interquartile range. This
ref1mement of Kagan's procedure allowed for the reflect10n—impu]slv1ty
dime =ion to be treated as a spectrum in nhich differentiation among .
‘groups of reflectiges and impulsivgs-into moderate and hign forms of

: » - . o Co ¥y .
éach were made. Whereas Kagan and later reSearcners have assumed homoif,
genelty among these two groups, it seemed likely.to expect thlt differ—
ences mlght exist between sub]ects whose average response time placed
them toward the extremes of the reflection impulsiv ty continuum and
subiects wnose scores were closer to the sample medilan.

. . y

In sum, all subjects were - coded for analysis into groups l 2,

3*Bnd 4, Subjects categorized ‘as Groups 2 and 3 (moderate reflectives

e

} tlves and high 1mpu151ves) contalned subJects whose average response
B .
time scores fell within the lowest and highest quarters. This.differen—'
tlation into groups according to the subject's average MFF response

time is representnd graphically in Figure 1.
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Il g Q2 Q3
t . 1 | S : 1 : 1
. High . Moderate - Moderate High
Impulsives Impulsives Reflectives Reflectives .
(Group 1) (Groups 2) (Group 3) (Group 4)

<o

Figure 1, Diagrammatic representation of the groups
classified according to average MFF
response time. '

Operational Definitions S _ o o5

The following restricted definitions of concepts which are basic
to the discussion and propositions in this study were employed'

1. Reflection—Impulsivity is defined according to the MFF test

as developed by Kagan. As defined by Kagan, the disposition of reflection-
f impulsivity indicates a tendency ‘to reflect over alternative solution v
.possibilities in problems with high response uncertainty,d_The’chief'f
operational’index of this variable is response latency in visual dis-
crimination tasks requiring the subject to match a standard srimulus"

with an identical stimulus located in an array of highly sim r .

ot

LN

variants
ka) Latencx is the average réroonse time in seconds to first
response for all tasks on. the MFF test.
-(b) Reflective is -inec by scores on the MEF test that are

above the weuian on response time.

(i)f‘Moderate reflectives-were def ned by ‘scores whichj

© fell in the,high”middle quarter.

3

@ 1) High reflectives were defined by-scores which. fell

in the highest quarter.



(c) Impulsive is defined by scores on the MFF test that are.

below the median on response time.

(i) Moderéte_impu1sives werefdefined-by scores'which fell

" in the low'middle'quarter.
» . . ‘ s
+ 7 (11) High impulsives were defined by scores which fell in

- the lowest quarter.

2. General Intelligence is .equated with behavior and is limited

to specific overt responses as measured by the WISC. Hence, IQ is the

score obtained by a subject on the above intéll:gence test.

Research Hypotheses .

Based on the‘discussion_presentedEin:ﬁhapter One, the following
operational'hypotheéés were- formulated for the stody.
gipothesis.l. The suhjects' averageJMFF response time scores

@

will be curvillnearly related to their Full Scale

WISC IQ scorbs.

Hypothesis 2. Short response latency . subJects will show a pattern
.of achievement in which their performance scores
- will exceed their'verbal'scores.

Hypothésis 3.° Long response lateney/;;*jects w1ll show an® oppo—

site._ pattern ‘of achievement in @Qﬁth their—verbal

scores will exceed the1r performance scores.,

. A
. )

" Sample e e |

_A total ‘of 80 children (40 females and 40 males) from two elementarv

3
o ,".

schools in the Edmonton area were selected for testlng Th1s was. not a
random sample,  Rather, the sample represented all children in. classrvbms’.

N ' . . l»- 1' (l_/k—'\ 'V“"‘J, o
- . A . |

. =
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of grade four from the two schools who met the Blishen criteria of a middle-

class socjal status level and who had passed their tenth birthday but not

. reached their eleventh birthday. ‘Since relatively more work has been done
to studyvthe»relatednees ofdsocial—class to reflection-impulsivity, it was

cohéideredjdesirabie to obtain information on how this dimension manifests
itself in children who come from a homogeneouS'social background. Hence,

"1;the sample consisted of children from a mid socioeconomic 1evel Blishen's

'_(1967) Canadian Occupatlonal Scale was employed to provide quantitative

Validatioh ‘that the,subjects selected from the schools were representa—

tive of individuals from middleéclass socioeconouic backgrounds. The mean -

Blishen ecaie'scoré for the sample. was 62.4 with a range of '81.2 (Professof)
’to.sg.B (Teacher).

ih addition, the refiection—imoulsivity dimeusiou vas examined:
froé:the adaptive role it'played in‘ihtelligence teet oerformance. ﬂInd

short, this was not a.developmental study in which the .assumption of a

- . : N ‘y_‘-"_\“,:'r_;,. . : X
linear development from~impulsivity to reflection was made. " As a result,

children aged ldfsetvedias subjects. ‘ThiS/age level is consistent with
' Kagan s assertiou,that reflection—impulsivity is a stable behav1oral style

s . fm/ ’ .
at age i0. Further, the study by Souch (1970) fzileZ. to demonstrate a

S A /-,\,A,.

tenden&i for'hoys and girls to become more reflective as they grow older.

-

,)1«./_

ials

i

;"n}e

fﬁyg The Matching Familiar Flgures (MFF) Test was used to provide a
.. measure of reflectlon—lmpulsivity. Kagan et ‘al (1964) have stated that
““the MFF test:is the most seneitive technique for assessing an individual's

-, conceptual tempo. The’twelve-items of the MFF test consist 'of a familiar

picture,‘the;standard,'andAeix variants. ﬂhe'subﬁects were shown a



-

B C AR
) " o "- A . . /».'_":
familigr picture (the standard) and $ix stimuli, only one of which was
)identical.to.the standard. They were asked’to select the one picture
that was an exact duplicate of the standard. A record was kept of response
. P o S ' ‘ ' ' '
~time only for reasons which are presented later.

Blishen's Canadian Occupational Scale (1967) was used to provide

'-documentation of“the social class background of the subjects selected o
! ' - ' I;:

- for study. Blishen s’ 1967 index -based on 1961" national census data,

l:Wasgconstructed aocording to the major variables of income level:'and
- . - o o : . ‘ ) ) U RV N t . .
. educational level of the father's occupation. For each of 320 occupa-
g R | TR o . s
tions, a socioeconomic index scores was thus calculated. . The occupations

\were'then ranked on. the basis of’these socibeconomic.lndex values, re- .
sultlng in a scale ranglng from 25 36 to 76.69. Previous research (Elley,

- 1961) has demonstrated the adequacy of Bllshen s scale for measurlng

spc1al strataflcatlon\rn the Edmonton area. - ‘

b

The Wechslerblntelligence Scale for Children wasbused to;provide"
) . - - \ l‘ L . B - B -
a measure of.intellectu?l ability. The correlation coefficient used for

<

: the WISC vas thelsblit—half~coefflcient, corrected by‘the’Spearman—Brown

R

_ formula. The Full Scale, Verbal Scale, and Performance Scale rellab111ty ..: .

’ coefficients based upon an N of 200 for age 10 are - .95, 89 -and 96
respectively Further, the standard error of measurement expressed 1n
’lQ units for Verbal Performance and Full: Scale IQs are 3 00, 4, 98 and

'3}35;' The score represented a prorated value for reasons wh1ch are
outllned Jn thefnext seCtion. This was not felt to be any great dif—
} .

-

'ficulty since the: correlation between almost _any short form and the score

-
P

derived from the full scale 1s very high : Zimmerman.and Glasser'(1967),

;'“1nd1Cdte that a combination of Information Simllarlties, Vocabulary,

Block De31gn, and Qodlng correlate with F?ll Scale IQ above .96,
3 o

B EEN : e o
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Procedure

All 80 subjects were seen individually by the author over a period
of two months. First, the MFF test was administered to all SUbJECtS‘
" followed 1mmed1ately by the WISC in one session "The subjects were
assured that the test results would not be'entered into their school
records.} All of the subjects were cooperative and-participated eagerly
in the testing procedures.

Verbal, Performance and Full Scale IQ scores were obtained from ‘
the wlSC which was administered folloving standard instructions as out—
lined by Wechsler (1949) to each subject by the investigator

‘The MFF test was administered according to the. set of instructions
provided by Kagan. Each subject was presented with two sample items
and told, "I want you to find one figure among these (pointing to the
variants) that matches exactly the one in this picture (pointing to - .

the standard).. After the correct,figures had been identified for each

sample item, the investigator said:

"I'm going to show you twelve more cards. For
each one, I want you to first look at the top
figure ‘and then find one exactly like 1it.

) Remember, .only, one of the figures is exactly

" the same as the top one."

’ The twelve cards were presented in order and no further instructions
were ' ‘given to the subJects

‘ As previously indicated, the MFF test-was scored according to the
‘major variable of response time onlv; This deviates somewhat from the |
typical scoring procedure as . set forth by Kagan (1965 '1966) in. which

a subject’'s ‘score is based upon number of errors as well as response

&
4
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time. However, since the theoretical bases of this study were formulatel
’ - ’ . : . .

“ in termsrof latency of response as the major independent variable ﬁﬁhei

~

tabulatlon of total number of errors was not relevant to the predictlons

iof the gWESent study. Therefore, the major MFF variable scored was the

average response time to the nearest half-second to first selection
across the twelve-item test,
With regard'to the prorated WISC IQ'method the main criterion

used for selectlon was' construct validity with the type of ability demoh

strated by Cohen (1959) to be basic to performance across different
" tasks. Flieshman s (1966) dnstinction ‘between abillty and skLll where—

~in the former 1is postulated to account for consistencies in performance

among, spec1f1c suhtests, and the latter referring to the level of pro-

ficien)y exhibited on any ‘glven subtest, provided the rationale for

'selection.

On this basis, the Information, Comprehension, Similarities and

Vocabulary subtests of the Verbal section were chosen because they have -
qa’ . . . B "N
bd@@,ghown to lead‘consistently on a specific ability in Verbal Compre-

hension (Cohen, 1959). Similarly, Block Design, Object Assembly and
\'\

Digit Symbol were selected from the Performance section since Cohen

had also demonstrated that the variance of thesessubtests is almost‘

completely acCounted for by perCeptual—motor coordination Also,‘it

-Was fclt that the Picture Completion and Picture Arrangement subtests

possess some. commonality to the tasks which constitute the MFF test

and could therefore, have been a source -of contamination;{‘

Statistical Analyses

The following statistical devices were employed to test the

: hypotheses
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» . o i
. by .
Hzpotgesis 1. Thggsubiect's average MFF response time scores will

’

¥

be curvilihearl%rrelafgartgyéﬁéir Full Scale WISC IQ scores. The present
study compﬁted'both a Pearson Product—Moment coefficient and a correla-

tion ratio to establish the degree of relationship between the stated

variables. Using the above coefficieﬂts, the F test of linearity of

/“

regression was applied to detef@ine'if any curvature in regression was

’

pregent. Finally, a one-way analysis of variance was computed for the

subiects' scores on the M%F test’and the WISC. v |

In Qrdet tovobteiﬁ a clearer pictufe of the meeningfulness of
‘these eorrelatione in terme of IQ points, the distritution of MFF
response times were split ‘at the median,. andgmean IQs for each of the
.fou; groups compared. ‘A Newman-Keuls comparison between ordered means
‘was executed to determine 1f there were significant differences among

'

the group means.

/

Hzpothesis 2, .Short respense létency subjects will show a pat-

‘tern of achievement in which'their performence scores will exceed their

verbal scores.

‘Hypothesis 3. Long response latency -subjects will ‘show an opp0¥‘;

" .site pattern of;acﬁieﬁemeﬁt in which _heir verbal scores will exce
their,perfqrmanee“SCQres. ‘ _ . Y4
The followins statistical procedures were used to test the above '@

-q&ﬁotheses:

1. The semple of.respohdentstwere dividedvat the median.response

. time into a top quartile group. and a bottom quartile group (high reflec- ‘.

tives and high impuléives) as well as low middle quaptile'group and a

high middle quartile group (moderate reflectives and moderate impulsives).

b
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[
)

The mean Verbal and Péffornimce IQ's for each group were calculate\d_.

-, The Verbal Minus Performance [Q were computed for each group along with

a "t" ratio to test the slignificémce of the V-P difference. Finally, .

. <’

to investigate the relative merits o'fw_a re/f/’iectiv_e_versus impulsive

response style, the mean subtests scalédv/sco@fof the high reflective

‘ : a . . : C

‘v and impulsive groups were rankéd. ‘ N
: . : . '

i)



| analysis of the
‘data pertalni g to the- hypotheses proposed in thls study are presernted.

The first section reports % mhe testlng of the hypotheses Thevsecond

.section presentsva discussion of the results. )

N

@ .

Testing the Hypotheses
The achievement oftthe subjects was generally above average,
the average WISC Full Scale IQ score being 110.5 (SD = 6. 50) The
mean IQ fh{ female subJects was 111. 4 (SD = 7. 02), w1th a range of
99 to. 125. For male sub]ect8~»the mean IQ was 109.7 (SD = 6.00),
with a range of 99 to 121
| The 80 children on the MFF test had a mean response time to the

Vsubject s first selection of 25.32 seconds (Males = 18‘72 seconds’; |
b

'Females‘5”32.05 seconds).g Compared with the data reported by Kagan

(1966a), the present sample of%chlldren had a hlgher level of response

v

t1me (1 e. Kagan s fourth graders had a mean response: time of 15. 50

-
\

seconds).' The mean response time for the 20 male 1mpulslve chlldren
s '

. Ln

was.lz 3 seconds, whereas for the males cla551fied reflective, the‘

.mean response time was 23.6 seconds.‘ When the male 1mpulsive and
reflective groupings were broken down further 1nto hlgh and moderate‘
forms of each, the following mean response times were obtained High ™
Impulslves (Group 1) = lO 3 seconds‘ Moderate Impu151ves (Group 2) = 453
seconds; High Reflectives'(Group 4) ='27.5 seconds, ahd Moderate Reflec-

- =54



¢

£y

" ‘mean fesgbnse time for the 20 female reflectives was 41.8‘seconds. Kpf

. «
55.
v .
tives (Group 3) = 19.7 seconds. . For the 20\female subjects classified
as impulsive, the mean for response time Wwas 22.5 seconds, whereas the,
N\ . v ’ s {ﬁ\

‘the impulsive female grouping, the mean response time for High (Group\iy——"

N

and Moderate (Group 2) groups were 17.1 énd_27.9 secbnds, respectively.
Me an respénse times of 47.4 and 36.6 seconds were obtained for the High
(Group 4) and Moderate (Group 3) female reflective groupings. . Table 1

presents a summary of the abdéve results.

i S
" TABLE I

MEAN RESPONSE TIME SCORES OF
THE REFLECTIVE AND IMPULSIVE GROUPS

Reflectives High : Moderate
Males 23.6 27.5 19.5

ImpulSives. High _ Moderate
‘Males = 12.3 10.3 . 14.3
Females 225 AT 2749

5

..Females 41.8 b7, 4 ‘ . 36.6 . f\$\\\ 5

—_—
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Testing the Hypotheses

-

HypotheSié 1. The firét’hypoﬁhesis stated :that there would be
oY -

curvilinear relationship between MFF average response time scores and
WISC Full Scale IQ scéres.) The résulé! of the agalyéis of data are
presénted separately‘for each sex. However, the diScuss%on:of these
findings is préséﬁted toéether'fog Hypgthesis One. The statistical
analysis of the data.with resp?%;\Eb"this hybothesis was in two parts:
. a correlational analysis and‘an analysis of variance. “
. It was considered mostAéxpedient to employ scattergrams to
illustrate thé quality of[iﬁtellectual perféfmancé according to the
‘differei% poéitions occuéied'by the suﬁjects on'tﬂé'reflgctioﬁ—impulsi—
vity dime#sion, Figures 2 and 3:bresent:data with reference to MFf
résponse gime scoréé in’réiation to WISC Full}Sc;ie‘IQ scores fbr
- female and méie subjects, respectiﬁely.‘ In'orgi; to'facilitate the
_presentation ofAtﬁese figurés, the mid;ﬁoiﬁts of the‘élass iﬁtervals
“for the MFF test scores wergvu;;a. For Examﬁle; insﬁead of'afclass
inté;ggi.éf.lo-lﬁ for female MFF scqreé,ithe‘mid—éoint qf_iéiwaé used
to repreéeﬁ£”£h£; inéfyal..:An.idehtical fd?ﬁat was emélOyed_with thgf
méle'MFthesﬁvscorés as well, |
Inspec;ion bf‘these-fiéures iﬁaicaté ﬁﬁat response’fiﬁe'has’an
;iﬁvértéd ﬁ—shaped‘relationsﬁiﬁ with.intelléctual achigvement. Thus,
At is évident from these figgreé thatviﬁ‘géneral, quaiity of’achieve;

ment initially increases with respbnée‘time to a maximum in the center
R . . . A

and then shows impairméﬁt‘with'furthergincrease in;resppnse time.

. The cor:élatiqﬁ;analysiS‘of the;felationship between MFF'responseﬂi

£



: FIGURE 2
AN ‘ .
A SCATTER DIAGRAM OF MFF BESPONSE TIME SCORES AS COMPARED WETH WISC
. : (:_,, 9 Y ’ :
FULL SCALE IQ SCORES (FEMALES)
" Full Scale’ MFF Response Time Scores
10 Scores c 120 17 22 0 27 32 37 42 47 52
. /ﬁ . e .
123 - 125 - S 1 1
120 - 122 , ‘ 2 1 I-
117 - 119 ; 11 11
114 - 116 , 1 2 1 1
111 -113 . S S |
108 - 110 2 2 ” 2 1 1 1
105 - 107 1 1 1 1 1 1 2
102 - 104 1 1 1 1
1 1 u
TOTAL o2 3. 3 5 6 774 05 304
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FIGURE 3

A SCATTER DIAGRAM OF MFF RESPONSE TIME SCORES AS COMPARED WITH wlsc R
o © FULL SCALB IQ'SCOREs;(MALES) .
" Full Scale o " MFF Response Time Séorgé
10 Scores 710 135 16 19 22 25 28 31
‘ T ., .
120 122 | o '._j 2 - B
117 - 119 - . o 3 ‘ :
114 - 116 - _ o 3 12 
f' '111 - 113 ' - 1 2 2
| 2 2 1. 2
11
2 2 2 1 - ’
99 - 101 1 2 1
f?*”ﬁrofAL S 3 s 7 s 8 3 4 2 3
7’}' RN
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time scores and WISC Full Scale 1Q scores for male and female subject:

yielded Pearson Product—Moments:of .237 and .196, respectively.l Thwsc

values‘were;not significant at the .05 level, indicating that‘no posi1;
tive linear‘relationship,existed between response latency‘and intellec—A
tual achieyement; However, since Figures 2.and 3 suggested. a systematic

divergence from llnearity, that 1s, the scatterlng of points was consff

derably dlspersed from any stralght line regress1on, it is ]Lkely that

the above recorded coefficients were canservative estimates of the true

relationship. To check  this possibility, a co relatlon ratio was cal-

+
)

culated between the two varlables. When,a correlation ratio-was cal-

culated between the two varlables, eta coefficients of .636 and 608

1 14

“were obtaid%@xfor males and females, respectiveir These coefficients
were significant at the_.Ol level.
‘The fact that the eta coefficients'were much larger than the
. A . bl

Pearson coefficients_suggested that cUrvature in regressiontwas present.
To evaluate whether or not thisrcurvature was genuine-and not merely |
a chance deviation from linearity, the F test of linearity was emploved‘
The obtained F values of 3. 12 and 2. 38 fbr male and female sub1ects,

respectively were 51gnificant beyond the .05 point. These data,indica—f

ted acceptance ,of the general hypothesis predictingla curvilinear .

relationship between Mff response time'scores_and WISC7?ull Scale

-

.-IQ scores. ©
" The analysis of variance for the subject s scores on .the WISC

scalc are presented in Tables 11 and ITT, where it is evident that the

. obtained I's of 4. 30 and 3.95 for male and. female subJects respectiveiy;a

s

are 51gn1f1cant at.the 01 point o . B < v



SUMMARY OF ANALYSIS OF VAR

TABLE II

.
#a

L

IANCE FOR IQ. SCORES (MALES)

60"

Source

o

MS ¢ ©df’

i;-Grogps

<

- Er§pr-_v'

A
s

. n 3

- 119.67 Y

27.82 36.

4,30
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TABLE TII

>

-n

SUMMARY OF ANALYSIS OF VARIANCE FOR IQ SCORES

(FEMALES)

-

~ Source MS -?“ df F P
. i
. . { R
Groups - 177.48 : \3[, +3.95. 0.01
-
) ' .‘ . ' b \ L.
- 'Error 44,95 36. ‘
‘ % . ~‘-.H -~ . :\ .
o b x:’a’\ >
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In: order to obtain a clearer picture qﬁithe meaningfulness of;ﬁ e
’l) v - ‘{ p".",rv g L‘ : ' ,"1‘
the curvilinear relationship in terms of lQ points the distributions 'h a
: Lo
. . ik : N s
of MFF response “time’ scores for - giéls and boys were sE}yt H% median,

and mean IQs for, the upper and lower halves of each were compared ”The‘
IQ differenceslwere not signlficant by t test, for‘reflectives and

: impulsives (females,jt = .585; males t = 1.87). However; significant
IQ dlfferences were found when'these homogeneous reflective and impul—
sive groups'were broken‘down‘into moderate‘and high subfgroupings. .The
Newman—Keuls procedure was used in order to determlne 1f there were.
significant differences between_the gqguos means. Tables v and v

show the results of the Newman—Keuls comparisons between ordered means

‘for males and females, respectively.

TABLE. IV

" NEWMAN-KEULS COMPARTSON BETWEEN ORDERED MEANS FOR IQ SCORES (MALES)

3 2 R 1
‘Means - 113.100 - ©110. 300 . 108.200 - 104.900
1. 104.900 " - °8.200% 5.400 - © 3,300 ¢ . 0.0 -
4.,108.200° . 4.900 . 2,100 ., 0.0d
2. 110.300° 2.3800 0.0 o c, -
3. 113.100 0.0 - ' o Coote B
‘ :#siénificant.at'.ps level. - T

. Tos ’ . "
. . oy . - .. .
4 ¢ S . . . . L .
. g o, ’ ' y ! K L
. : .
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NEWMAN-KEULS COMPARISON‘BETWEEN ORDERET® MEANS FOR IQ SCORES (FEMALES)

Groups ‘ 3'\ , 2 4 1
-Means ' 116. 400 "115.000 109.300 107. 800
1. 107.800 8.600% 7.200 : 1.500 0.0
4. 109.300 - 7.100% -  © 5.700 ~ * 0.0 o

2. 115.000 1.400 ° 0.0
3. 116400 0.0 :
, : o.

* significant at .05 level.

Anlinspection of Table 4. shows ‘that the mean fof Group‘l the high
imnulsiﬂe beys, wes.not significantly different at_the 05 level than
the’mean'for’Group 4, the hign'reflecnive boys, while the mean of the
moderate refleetiﬁe boys, Gronp 3‘ daé Eeund}to be ‘significantly highen

Uthan Group 1, the high 1mpu151$e boys The results depieted in Table 5.
1ndicate that, simllar to .the male subJects, no 51gn1ficant dlfferences
'were found between the means of tne high female reflective and innulsive‘
groups Among the female subjects, the moderate reflectlve group, Group

3, was found to have -a mean IQ score 81gn1f1cantly higher than both

Groups 1 and 4, the high impulsive and reflective groups

Hypotheses 2 and. 3.

Since hy@otheseseZ and 3 were elosely linked-in their ?FEdiC*

tions, the. presentation of the results of the analysis of the data is
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T IR
‘comblﬁed gpr these hypotheses. Hypothesis 2 predicted that short

response latency children would show a patternjof achievement in which
their performance scores exceeded their verbal scores. Hypothesis 3.
predicted an obverse pattern of achievement for long.responSeplatency

children, that is, their verbal scores-wou}dleﬁceed theirpperformancef
' scores. As was the‘case in Hypothesis;l, the findings pertaining to
‘f\\\\:hesé\hypothesesvarepresented,separately for eachisex, but discussed
itogether. | | |

The mean Verbal andiPerformance I'Q ’swfbr the reflective and

1mpu151ve groups are’ containaiiniTablesVI and VII Verbal minus

»
-

’Performance 1. Q. g (V P) is also presented along w1th a-t ratio computed

“to test the. 51gnif1cance of the V—P dlfferences

5o

‘As can’be. seen from Tabl@ VI gboth moderate and high impu151ve

\ 0

boys earned signlficantly higher Performance IQs than Verbal IQs. -For

example, the h1gh impulsive boys Performance IQ was lO9 1 or 9.6 IQ

,h

points higher than thelr Verbal IQ of 99 5 The analysis of the

%

results for moderate and hlghﬂreflective boys shows that in general,

N g .

"reflectlve boys hadfa depressed PerfOrmance IQ compared to their Verbal
o P e : e .

IQ, but that this difference achieved statistlcal signiflcance only in
.the case'of the high reflective boys. An examinatron‘of Table VILWH

Tu‘

‘reveals a consistent superiorlty of the Performance IQ to Verbal IQ

v_among the female impulsive groups. Although the patterning of achieve—i

o .
o . L) .
. . P

ment of the moderate impulsive girls was in the expected direction, the
. : i -
high impulsive‘girls' difference of'8.2 IQ points between the Performance .

and Verbal scales was the only difference to\attaln statlstlcal signir '

¢ !
t

' N
flcance.‘ While moderate reflective girls showed only a very slight

\ e
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L TABLE VI
COMPARISON OF MEAN VERBAL AND PERFORMANCE 1Qs FOR REFLECTIVE AND
IMPULSIVE GROUPS (MALES)-
. MEAN
VIQ PIQ DIFFERENCE et
Reflectives
"High (Group &) - 111.8 104.5, +7.3 2.45%
Moderate (Group 3) 113.6 . 110.1 +3.5 " .873
Impulsives.
High (Group 1) 99,5 109.1 ~9.6 bo25%
~ Moderate..(Group 2) 106.7 112.5 -5.8 2.58%
i
-\5
* significant at .05 level:
%% significant at .01 level
-
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~ TABLE VII
. COMPARISON OF MEAN VERBAL\@JD PERFORMANCE IQs FOR REFLECTIVI AND
| IMPULSIVE GROUPS (FEMALES)
. ' : ‘ ‘ . - A
" rfn' ME AN )
VIQ . PIQ“ . DIFFERENCE et
Reflectives .
High (Group 4) . 112.9 -~ 105.9 . - +7.0 2.29% "
Moderate (Group 3) 115.6 _ 1145 “+1.1 276
’Im'Eulsi\}es - T L ot
High (Group 1) | 103.6° .~ 111.8 . -8.2 -, = 7,50%
Moderate (Group 2) S 111.4 . 116.5 S -5.2 1.17
*significant at .05 level.
A g:? L 4 ) v - C o -



R

66 .

discrepancy between'their Verbal .and PerfOrmancerscores;‘there was a

marked tendency among high reflective girls‘for’their Verbal IQ to

hypotheses 2 and 3 were. substantiated ”jy i;

dominat% as noted from the positiVe V P difference of 7 O IQ points

These results would appear to indicate that theﬁpremiseSyunderlying

PO

[P

RONN
B

To, investigate the possible cause of the V—P discrepantiesflthe if

. . B
cae. N Ta bt

mean subtest scale scoresvfor‘the-high reflective'and impdlsive'groups-'d

were ranked. These groups ‘were selected for subtest analysis because,

with the exception of the moderate impulsive Boys, they showed the most

‘dramatic split 1n. their verbal ‘and performance achievement Further,_]

:¥'since the subteSt scores areicorrelated with,the~IQs;git was expected~

B . ‘ ',],

;that the subtests would also discriminate the achievement of the

high reflective and impulsive children. In Tables VIII and IX the mean
scores .on the subtests and their respective ranks for the high reflective.
and 1mpulsive groups are presented '

“As shown in Tables VIII and -IX _theldifferenceshin-subtest:rank—

ings between the" high reflective and impulsive groups is generally in

line with the preViously described sharp break’ between verbal and

performance,scores of these two groups. Thus, one of the mostvevident
characteriStics of the patterning,is.thatvfor the-high,impulsive groupsv
all verbai'subtestxranks are low, while the:high.reflective:groups show
higher‘verbal subtest ranks, especiallyvon thehvocabulary:andrinforma;
tion subtests.' The one striking;-and unantiCipated .exception'to.this.
.trend is the Similarities subtests,‘where both groups share Similar'l
high rankings On thei@ther hand the high impulSive grougs outrank

their high reflective counterparts on most of the visual—motor subtests.

I T , O

<2 s ~
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TABLE VIII :
|

COMPARISON OF HIGH -REFLECTIVES AND IMPULSIVES ON THE WISC SUBTESTS

'

(MALES)

- WISC High Reflectives - High Impulsives

‘Subtests Mean Rank Mean Rank

.Vgrbal'

;Informatidn: o 122 3 9.8_‘ -5
-Tcémp:ehens;on . 1.6 4 | \‘8;5 g
$imi1a{itiés - 126 _’ 1 ; 11.6- 2
.;.Vééaﬁpléry i“'_ 12,4 2 T 92 6
":ﬁérférmangéi'v |
L Bioﬁ%'DeEiéﬁ“ - 7 11.0 s | 11.4 ST
| Ob1er:thssemb1y - 1009 .‘.-fl é__,_______m_, 11.6l L 1

l.géding  f.,' ‘ f  106 7 | 'Li.z B
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J e "
) TABLE IX | o
‘ A ‘ ‘ "
COMPARISON OF HIGH REFLECTIVES AND IMRULSIVRS'ON THE

123 7

WISC SUBTESTS

(FEMALES)

-

)

. WISC o " High Reflectives’' - . High Impulsives

Block Design® . 7 9.1 = 6 . 1l.6. 4

Object Assembly © - 9.0 7o S12k2 0 2

. . P ]
5 : A . B

Subtests L Mean ~ Rank ’ Mean . Rank

Verbé} . o

7 - o o

Idformation = - 1.2 % 3 - 1041 6

’Compfehéhsion_ o 10.9 " -5 BT - DS 7
| SimiLarities ' 13;1 L 1 12.9 ¢ 1

Vocabulary . ‘  11.6 .2 10.3 s

Performance

Codimg ... . 11,0 . -4 - 12.1 3




in rank’ Was dramatic,vwith these tasks clearly .favouring the high
Lo T ey .

impulsive groups.' e
| | bISCUSSION
The findings of the first hypothesis provide_enidence to uphOld

that‘portion of the conceptual framework of this study which suggestedb
that the most efficient problem solving abillty is associated with
intermediate response latency 1evels. With short response latencies,
overall_achievement on the WISC suffered. Coing‘to the other eXtreme,
thehWISé;achievement of long response'latency chiloren was also‘inferior
. to achieGement associated with moderately long response latencies. In
brief, the cnrvilinear.reiationship was_snch that moderate‘response
latencies'prodnced maximum achievement, while both short and long
respanse latencies‘resulted'in poorer achievement. This findingﬂof a
curViainear relation between responseylatency and achievement suggests
.the utility of postulating'a responseflatency ceifing to account for
the occurrence of_a declineffnvachievement of high.reffective children.

| on thehbasis:of Kagan's theory, it is not difficult to acconnt
for'the_relativelyvpoorer‘achievement of short‘response 1atency children.
These hiéh impu}sive children whh make %ast decisions do‘not.suffif
ciently reflectionAthe vaiidity,of their answers, tnjgeby increasing
the likelihoodﬁofvtheir renderfng an.inferior response. A more diffi—',
cnlt problem is posed by the occurrence of a’decline in achievement of

3

long response latency children. vIn Kagan's theory, increased response
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.latency should facilitate problem sOIving abllity. Thevfindings of
this study indicate that, while moderate res; nse latencies facilitatedv
'achievement, long response latencies were:rel ted to a relative de-
crease’in achievement. .What seems to'be req -d to handle these
flndlngs within the Kagan framework is the aux. liary concept of a
response latency ceiling. |

In discussing in Chapter One the relationship between-reflection%
impulsivity and intellectua] achievement, the argumentfwas ndvanced
that when response latency reached a_certain.ceiling lev;l, further
~increases might sometimes produce a decrement in achievement. The
'results of the first hypothesis seem tg have provided some empirical
support for this response latency ceilingconcept in that the more
moderate latency levels were optimal for achievement. ~ One should
hasten.tOcpointlout that this concept of a response latency ceiling'
1s in no way intended to deny the general validity‘of Kagan's asser—
tion.that the tendency‘to reflect upon alternate answers lncreases
problem solving-efficiency. What is.being suggested is. that the
findings of this study would seem to call for a bridling‘of the on—
restrained'assumption that increases\in reSponSerlatency are always
-facilitative of probleiZsolving-ability. The point to‘he made is thatl-
a law of dimlnishing returns seem tovhold, increasing response latency
produclng smaller and.smaller increments in achievement until this

levels out at a point where further increases either yield mno further

o

gains, or as demonstrated here, actually produce a decrement in achieve- -

ment.

A point that deserves emphasis is that the label of‘"dull” cannot

"
P
[ >

&

&5
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be meted out to describe the achievement of the high reflective groups.

‘??
T

A global IQ rating of 109 falls well within the respectable’ average
range, and may even be considered slightly ‘above average. fhis fact is.
c1ted in order to forestall the argument that the long respOnse latencies
of the high reflective children resulted from their inferior ability and
not‘ifom tzsgr active consideration of alternative answers. Had thelr
overallaachievement fal%sn in the mid-nineties or lower, it would have

. ) .

" been tenable to claim tha't their slowness reflected incompetence instead

of reflection over competing answers. Clearly, the attained average 1Q
level does not permit of such an interpretation. Rather, one might
speculate that in the high reflective groups what has been taken,to’be

an adaptive cautiousness does not instead belie an overinhibited tendency,
This possibility is discussed more fully later where the qualitative
aspects of test performance are considered |

l A further p01nt for attention is the fact chat, unlike the pre;
.vious studies by_Souch (l970) and Michenbaum and Goodman (1969) in
which reflectives vere found td\aghiegilhigh le than 1mpulsives,

the present Study found.nonsignificant‘dif erences:inrthe global IQ
scores of the high impulsive and reflective groups. While in the:caSeQD
of both boys and girls, the moderate reflective groups showed superior
IQs to the high impulsive groups, one* fact deserves special notice

among the’ giﬁ}s, the moderate reflective group achieved higher'le

than their ‘high reflective counterparts. '(This dit'erence'in achieve-
ment between boys and girls suggests the possibillty of a sex influence,'

a possibility that we consider shortly ) It is of further interest

to‘note that the effect of treating impu151ves and reflectives as homo-
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geneous groups was to cancel out any significant differenpes in total
IQ scores between them. Such results raise thejquestion whether the
reported IQ differences of the earlier investigations may’nOt have
" been contaminated'by similarities‘between the format of thelr measures
of intellectual ability and that of the MFF test. .

Perhaps‘the point might be put this wayi different kinds of
tests have characteristics which determine whether or not a child’s
preferred.conceptual tempo will work to his advantage or disadvantage.
‘Multiple choice tests requ1re that the child identify the fine line
which divides the false and true alternatives, a process to which the
, reflective'child's tendency to consider alternative answers‘would )
appear to’be especilally amenable. Keeping_in.mindvhagan'slchar%cteriza—
tion of impulsivity as’the insufficient consideration ofaalternatives,
it may be that the IQ‘differences betmeen'impulSive and refledtive
child‘en on multible—Choice tests is'ettributable to the formats of
these tests,‘and not tovdifferences in 1ntelligence. _This is a point
,which,ée con31de; most important because' it highlights the necessity
of taktﬁgwinto dccount the interaction between the child s- preferred
conceptual tempo and the:nature of the test inforder to accurately:
predict his achievement. ‘ +

As noted above, anvinteresting finding was that among the ;irls,l
moderate reflectives ‘not only achieved better than the high 1mpul51ves
but were also superior to their high Ieflective counterparts, whereas
among the boys, the moderate reflectives showed significantly better

achievement.than the high impulsives. Such findings cannot be regarded

as by—any means ironclad,“ but they are at least persuasive of the idea
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that ' the reflection—impulsivity dimension may be subject‘to a sex
1nfluence It may be that girls and boys differ initheir attitude
toward the importance of cautiousness, with girls guided more by the
socio=-cultural aphorism of "Look before you leap .and bo,s by the
opposite one of "he whoahesitates is lost . The ‘data with regard go

response latency tend to lend support to this view, in that the'girls

~as a group had, considerably longer response latenc1es than those of the

i
P

boys. As a. generality, it might therefore,’ be\valid to say that girls

need to become less cautious and boys more cautious in order to improve =

tellectual achievement

' scores. Thi s nothing about the distinctiveness of the pattérn

of achievement that make up these scores. Obviously, reflectives and

-

‘1mpulsives could get roughly 51m}lar end results by different routes
L

In fact, an analysis of the achievement of reflectives and 1mpulsives

into specific verbal and performance scores reveals differences in

achievement that would be otherwise obliterated by an’ excluSive focus

.on their gross final IQ scores.

v

Broadly, high reflective children were consistently better in 5
most tests than involved largely verbal skills (verbal IQ in the bright—
normal range) as compared to their achievement on fhe non- verbal sub—
tests‘(performance IQ in the average'range) ' On the other hand high
impulsive children did better +n most tests involving visual—motor

(::skills (performancg;IQ in ‘the bright-normal range) relative to the&r i

achievement on verbal items (verbal IQ in the average range) With

the. exception of moderate impulsive boys who showed a superiority of’

°
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1 . -

the .performance level over the verbal level, the moderate groups

e

generally‘had a halanced or even pattern of verbal‘and»performance

. achiévement. This maylseem to revive the old idea that individuals

'ﬁachievement that made up these scores . ' ¥

children approach a cognitive task Here to be discussed are the

-

superior in one area’ are usually superior in other agpas as well in

. v T .
R .

that these moderate reflective and impulsive children achieved the

i . >

best overall_IQ ratings.A In sum, while thlS study showed that the

high;reflective and‘impulsive,groups attained numerically similar,final

e . . n-

Jd . . . .
scores; theretwere striking differences between them in the pattern of

LS

9
»
.c

ot Another factor of significanceis that therglare qualitative

v
!
~

differences in the manner "in which high reflective and impulsive

t

non- 1nte15§Ftive aspects of 1ntelligence test performance
¢ . % : r
In the qevelopment of the thinkdng from which hypothesis one -

2

,was derived, rthe contention had %en that- achievement on. t'_he'verbal

s,"'

’with the tendency to respond with the first thought™ that comes to'A o

section WOuld be- leSS\dependent on the rate with which a given -

.subtest item,wasjso}vgd a%d mo¥e .a function of its ultimate ‘solutiom.

Y

fmplicit in. the abgve premise is the idea that persistence is aﬁi‘

‘ ‘importanttdeterminaht df~the child's‘score and that it plays an .

1ncreasinglv 1mportant role when the specific sd&test 1tems do not

3 L I *" p r B -' “
pOSSESS‘a timswlfmit: Therefore, while ot overlookimg the 1mpact

E
o

of differential aptitudes on achievemegt 1t is possible that. one
i

*» 4 ¢

explanation of the high impulsive child s lowered overall achievement -

.

-stems in part from his-lack‘of perseverance on the untimed verbal

subtests. ' One would suspect that the lack of:persistence, combined

. » . e 7 s : : S

L]

S

\
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mind, would seriously disadvantage the high 1mpu151ve child %n the -
/o -
. development of a superior answer. Ihis argument would appear to be

~ \

especially‘applicable as the gradient of item difflcult increased;

N

Earlier in the discus51on we proposed that too much yielding
4to the 1mportance of caution may lead to undue’ 1nhibition * For the’

high reflectiye child making a mf@%ake would seem to be an extremely

”

painful experience, with the Tesult that controlxand delay are greatly'

increased at the expense of the freedom to be sporftaneous and causal.
. L a8 T ‘ : . - ,
‘This pressure ‘for the tight control of'any wayward acfions - to the

L

‘uﬁpt almost of being action—paralyzing - would clearly be disruptive

of performance on those subtests where speed and the willingness to’

A ‘

- ‘experiment are accentuated. Part, then, of the feason for the high

“reflective 6hild's7lonered_overall‘achievement involves the pulling
down of his scores on the"visual—motor”subtests as a consequence of
. . ) o
hig excessive planful'ana cautious approach S :

These qualitative differences in tgf approach of the high '

i o\
. reflective and 1mpulsive ‘child can perhaps best be . illustrated by

P .
i w.‘ - 2

real—l&fe" examples. For comparative purposes, ‘two boys, at- roughly

—

51m11ar IQ 1evels, have been selected ] ,’\ b”‘.i- i

. ' S 1 T I.'.-." . ' . N . . N ., » (& B
. . '. oWl ORI A T oo N ' S oeml T
. v, ..‘ ) '. - _v.,' ,"__ , ‘ﬂ,.‘ » . ..’,' :v. . ’_.g:{" o D A s .':-
L) . ‘ ., . (-\ « " S 3 .
'Frank ‘a high 1mpulsive boy - TN < o
. . “"'a : ) ) - o
R x-Ln hls'testing se551on, this youngster was exuberant and,rarely
T : rd o : .

» still He wiggled played with the examlner s test material, and

L3

’u'often left’ his chair to walk about the room “He showed Jdittle 1nterest
- . ?

i

-'ip most of the verbal subtests, loudly grotestlng that the questlons

oA - - -

were ”dumb and boring Typically, he blurted out answers without due

. . ~
I, o i : %
. .
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consideration as to’ their approprlateness For example, when asked

what he would do if a boy much smaller than himself started to- fight

" wwith him, he: repliedﬂlnstantly, "hit him back" He felt that one

? quick answer was sufficient, and,could not be coaxed to elaborate in

order to reach a\nore satisfactory one, At times, this failure to

*4. 1

delay his answer suggested an almost deliberate avoidance bf reflection,
. , .

possibly because such delay wouIﬁ be too«inxiety—arou51ng. Onﬂmost of

-

the more difficult items, he alternated between wild, reckless guessing

RS

‘and "I don't know" responses. : One had the impression that "I don't

know" freguentlyameant TI_donftheéref, suggesting a‘low level of

asniration,and little interest in intellectual activities. A mpch more

» reteptive and enthusiastic attitude was evidenced on the.performance

L subtests, where the emphasis upon "doing things 'seemed to mesh Wlthﬁ .

Yoo

his action orlented style. ‘, C ) . x\,,;
Jim, a high reflective bqy P - ~ o f' ‘.

Shyness, reti?ence and an inabalit@ to’ loosen ‘up @haracterized
- e . 2 A’

this boy during his testing session s It was” as-if he Jvas. working with-’
” a T~

1n .an atmosphere of dangers,'with the result that sponxaneity had tok\

~ ' s -

>

jbe,sacrifipedgfor the sake:of{sgéésy HlS answers, offered only\~fters

S st

r _— e

' much forethought wre rnvariably followed by the query, "1g that X ght”"

”

This empha51s upon doing the ”right"lthing P rmeated‘lhe quality of hlS
A%

verbalizatlodg;\\For example when asked why civ1l servants must .take

:'an ex%pinatibn "he replied "To see if thay re good enough to do all

. . . N
the things they re toId to do"; the wdrd nonsense\ in the.vocabulary'
\ IR

-

_ subtest was deflned as "dhen yoar ~don’ t ‘listen'". ' One had the impression

-
o . Lo N : ol «

¢
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that his feelings of self—worth were closely tied up with the 1nh1bition

>
.

of the inappropriate, leaving little room for calculated risk and active -

experimentation. This behavior was penalized heavily on the timed

1tems, where his failure was due primarily to time-consuming checksrm
and rechecks, Thus, two block design items and‘one object assembly
item wereucompleted beyound the time limits allowed. Throughout, he
anxiously watched,the examiner.for signs of disapproval when He made a

mistake, seeming on occasion to.almost apologize for his being alive..

7

an

We may have here a clue to the dynamics of reflection impu151vity
;o oo ~
; Bce Kagan, -(1970) has conceptualized problem—solv1ng ‘to involve a’

S, - '
ﬁ ﬁearch amOng a number of competing alternatives, it is p0551ble to
speak about dec151on—mZking The ¢child mgst decide; among a number
of probability estimates the one which appears to him to be the "best

&L
3be§?. It is speculated that«a Certain-degree of tension accompahies

e R ' . L o .

‘this search process. For the reflect1v@~ch11d theutension’stems from
v '5’ - v
;hoosing the wrong alternative

the possibillty of making a mistake or
=1
»For the impu151ve child, the search procgss 1tself which precedeéxihé

»

',renderiég of an=answer‘3eems to be the prlmary source of ten81on The

B

[N

cruc1al difference‘between the’ impulsive child and the reflective child B

- e AL N el
e s s AP . - ,J‘”

/:,1185 in tberr digergent manner of dealing with this ten81on S

’, 7 B

child experiences the tension'geherated in the carrying oUt_of'the

search process as a_psycholdéically'painful &tate of'éffairs. . Conse-
quently, a negative decision s made in that it appears to be based

. not so much on ‘the positive seekiﬂngfba good answer, but more on the
) . IR . oo N s : ] . - ) .

. T

Tq elaborate, it is contended that 1n.theAextreme the 1mpu151ve .
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v

" basis of‘avoiding tension. The emphasis is thus ‘upon the end result

'so that the tension created by an- extended search’ process may be

a v

avoided. As{i;result; the impulsive child's search is . so accelerated

that prematurewclosure occurs and not enough possible avenues to the .
solution are considered. Expresséed figuratively, the'impulsivewchild.

>

holds to the belief that the shortest disténce-between the initial

presentation of a'problem and its final solution is a direct-path. )y

& —r
: -

Not so for the:reflective child who'in‘keeping with the above
metaphor appears to be gulded more. by the law of detours While thev -
1mptlsive child tends. toward a direct route to the p0551b1e solution

of a problem, the reflectlve child approaches the;final decision via
- 7 . . .
a zig- zag course 1n which a search, among ‘a number of alternatives is

carrled‘out. It is suggested that the ‘reason fqr this extended search

>* xS

& -

»

process derives from the fact that tension for the’ reflective child is-

“attached to the outcome goal of maklng a good decision and not as’ in

»the case of the 1mpulsive child'to the preceding process. Thus, to

yo b

% . ,1

the extent that the reflective child is anxious over maklng érrors, -

;plete search wouldghot provide the*reflecthe child with ‘a safe"

- Cv 3 ¢

;then to that extent a need for a/;af?ly complete search of p0531ble

alternatives in relation to any given-problem is requlr%d An'incom¥

3 r." ‘."

_fdefinltion of the problem amea, and wouldCBe equrienced as “a dlssonant

""""" h

“state of affairs Tt 1s argued that an extended search of possible

Valternatives furnishes the reflective child with! a safe definltlon_

e

T N : .

‘_of the problem and thereby serves to reduce the diSSonance

+ The secord of the present findlngs to be discussed concerns’

Hypotheses 2 and 3 wh1ch predicted ‘that impulsive children wd;ld have =
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a performance;score substantially greaterlthan their verbal score, while
reflectlve children would show an opp081te pattern of achievement.
The results obtained here have provided some support for- these hypotheses,

f in th@t high 1mpulsive children were found to have a 51gnificant eleva- .

’
r ol

;1on*of performance over verbal IQ, whereas high reflective children '

' has systematically higher verbal scores ‘as compared with their perfor—

& ‘

oF

mance3scores. ‘two reasons that may account for ®
‘ . . ;' L ; N _’v . s . . . . ‘ ‘:w
thes@ result's ' ) : - i
e O < = 1 I ST
One explanatibn reference has already been made,

-

;_1nvolvesfthe Speea factor of the performance subtests. For the high,

w

reflectlve chlld Jbecause of his cautious-and methodical-approach,

the time ali%ﬁted on the block design and obJect assembly items was
. K;{«:, : .
sometimes ‘not adequate, or if he was able to complete these items

Y

w1thin the time limits, his execution was not qu1ck enough to earn
u . /.H.

et s U S . e ®

extra bgnus;poin’s.- Some concrete examples of the high reflective

.

-t

child S deliberate ess follow.‘ On the- block des1gﬁ subtest hesatancy'" T

was exh bltéd by

&b

peatedly comparing his constructions with the pat—

.

tern: given. Caution on occa51on gave way to suspicion, the child,

. 3 .
_ A king 1f ‘the number of . object assembly pieces were‘%dequate to coh=;

‘ 1
~ ,,.,,,.x.,,, g,._,v, L

- fstrucff ' item; Meticulous drawing of the symbols 40 the dig@t

subtest where speed 1s so obvious a requirement resulted in_ L
7 P - SN

‘scores.’ Undoubtedly, these(behaviors affected the highxreflect1Ve

San . ) . \ 3

child 5. achievement on the performance sectlon, caus1ng “some of the

i
'

T disparity between his verbal and performance scores.

The\fact that the high reflective~ch11d s overinhibition appeared'

-

to contribute toﬁa lowering of his performance scores\is of particular

[
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interest;because it snpports'the idea suggested in_Chapter 3 that a
VIQ>PIQ often may reflect a cautious approach and not' a perceptual-.
“motor handicap. It is not maintained here that a lowered performance

score 1s never ‘indicative.of some kind of perceptual-motor incoordination.
. : . = | B ; . '

?hefresults on ?he—VIQSPIQ discrepancy,‘however;‘wohld seem to suggest

,/ihat a‘reflective disposition contributes to such a profile. This might

be taken into consideration by the clinician in viewing a V]Q}PIQ‘pattern.
< ) ’

.This point is taken up in more detail in the next chapter where the

~

. v o
practical implications of the studv are discussed.
_ Another factor that has to be considered in the explanation of

"the V-P discrepancies is the differences in.the pattern of abilities
1 . :

of Phe-hiﬁégreflective and impulsive children It will be recalled
W ELS

that in a previous chipter we . argued that the impu151ve chi]d may be

v

too‘much oriented to the cues af the environment'to assimilatz;ﬁérbal

material. Put another way, the primary orientation of the impulsive

, . S

child seems to be to the senseaand things so. that perception and the»

. - (‘{ ‘ ’
‘tactual sphere take prededence over - thé "intellect" andeords. When_;
one examines,the subtést variations, some weight is given to this

: . . : o e

~—

' line of thinking “ s

- - . Fhus, the high impulsive Chlld tended toblack abilities n;
o < col T
N _thQse subtests which Cohen (1959) has fdentlfied~as Factor A. Acc -

4 “

- ing to Coheh,.Factor A is a verbal comprehension factor and is best_
. t

represented in such tests as quormation, Comprehen51on Similarities;

[ EE - ' o
' 4 A

and VOcnbulnrv. In addition, Weéchsler (1958) has pointed od% that

-
.

thesc subtests are highly representative of typical school-influenced
;Jearninﬁ. 1t.could be argued,,therefgre, thatfdifferences in s«@ooi

- -
o
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achievement caused‘sbme of'the‘disparity between the high reflective
and.impulsive child 8" yerbal and performance‘scoris. 'On the other hand,
ﬂgzvit also is cerf%in\that the impulsive child who is weak in verbal skills
.y;ll, on‘the average, do poorly;in schocl 31nce'teach1ng in the elementary
"‘grades tends to be heavily verbal. ?erhaps,‘then we are safe:in‘say—~

' 1ng ‘that it is difficult if not 1mp0551ble, to: distinguish the egg of

‘impaired verbal functioning from the chicken of poor school results

a7

,tIt would appear more reasonable to suggest that the WISC pattern dis—"
| played by the hlgh impulsive child reflects the additlve effects of a
verbal impairment factor and/or a spec1fic learning disabllity as dis—
Vycussed by Prentice and Kelley (1963). Any attempt to apportion'the
o . o . . B
relative weights‘bf'these two'conditidns is questicnable.
The above dispuszi?n calls for qualifying comments. For one“,r
thing, poor achieveﬁent on the c@mprehension subtest was most marked
in high impu151ve children, but even -among high reflective children ‘this
subtest ranked lowest relative to their other verbal subtest scores.
As to why there‘was this general lowering of Cbmprehension subtest
scores,{one possible explanation may 1nvolvq;thelnece351ty for the child

’ NN . IS -
; : “ . .

. ) . i, EE L Rt ’ . . -
to give more than one answer onathe later xtems.in order.to achleve”

maximum credit. Among younger chlldren, it 1s not ‘uncommon for

L -

" to feel that one good=answer is'suffidient; thus, their,failure:tQ,_V

' elaborate means that they are often penalized on this- subtest
v - .

As mentioned- élsewhere, the one outstanding exception to the high

impulsive child's generally low verbal scores was his achievement on

'

the Similarltles sc:test which equalled that of the high reflective Chlld

-0f the four subtests comprising the verbal comprehens@on factor, the
. N R - . s S a , ) .
T, X - ) o . ‘\{.
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Simllarlties subtest appears least related to both formal learnlng and

verbal abriity This subtest requires thé/child to comprehend meaning-

.

ful relationships between things which Superificially appear qulte dif-

S

?

ferent and ' to bring them together under a 51ngle label. 1In fact it

could be said that the éi

milarities subtest corresponds to a Piagetian
( Q G
reasonlng and concept foﬁ@btiom task in that the child is required to

deal with classes and thei;?combinations, or to use a Plagetian term,
similarities" demands the ability to nest classes. The finding

L o ‘ E
that both impu151ve “and reflective chi‘;ren,jfg:equally adept at this

task is especiali}




CHAPTER 7

SUMMARY, IMPLICATIONS AND CONCLUSIONS . “#%r ~
. ;’ | &

. REL A
The present study Was concerned with detsrmining the relationship'
between the re%legtion—impulsivity‘aspect»oﬁ;cognitive"style and the
‘.\ . . : . -
' quality of intellectual achievement.v Althdugh considerable.research
on reflection—impulsivity has been conducted -there was very little pre-
_ vious research on, thlS dimension withuregard to intelligence test
achievement. A second purpose was to ascertain if a WISC V -P discre— | 5
ipancv could be approached from thevperspective offered by reflection—
impulsivity. In this final chapter, the réport of the investigation' ‘ _ (\
is summarized and some implicatloq§ and conclusions put forward. -
The data relevant to the testing of - the hypotheses were obtained '
from»an analysis of eighty elementary student scores on the MFF test
and the WISC. The main findings may be stated in terms of the three -:zk/f'“'

hvpotheses

R4

It had been the contention of this study that ‘the quality ;%

\

ﬁintellectual achievement would be curvilinearly related to the 4imen-

- ° sion of refleption impulsiVL*y. The correlational analysis/yielded a

i
- J DI i~ K > N ,-*- .. // . “ e
e .
t linear

51gn1ficant curvllinear relatlonship and a non- signific‘

Lo

'relationship between MFF response time scores and WIS
: -~

"scores. This was Lnterpreted in light of a respo

(e latenC\ cellinﬁ
2 . P <
concept, which claims that achievement increases as response 4aten83
increases up to a moderate level, but themn tapers o:f bevond this

~moderate point.

A further prediction of this study was that impulsive children

-83- oy

)
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- - . . : T
would show a lower verbal score than performarce score, whereas reflec- &

‘tive children would display an elevationsof verbal scores pver perfor-~

mance ‘scores. With the exception of moderate impulsive boys, these

verbal minus performance'differences were confirmed only in the high

. ) \ .
reflective and impulsive groups. The moderate .groups showed a balanced
pattern of verbal and perfnrmance achievement. These verbal-performance
. 2 . !
" differences among the high reflective and impulsive groups were ex-

‘plained by specific differences in‘abilities and the qualitative aspects

" of . st performance.

IMPLICATIONS ‘

The findings of thls study appear to have 1mportant implications

at’fhfee levels: (15 »Theoretical, (2) Research, and (3) Practlcal.

Theoretical Implications -~

In Kagan's work, the following.basic principle plays an impor;

faar i r e

tant part. a dévelopmental shift in which young chiidren redct to the

wodld 1mpulsively, whereas with increasing maturity reflection comes to

i
'

predominate more and more. Looking at thls panc1ple more clOSelv,‘be‘

)
¢

flnd

here a representation in whlch impulsivitv and reflectlon conLraqt

as OLPOQICQS As,a result: we almost d§§v01dable yle]d to the tempta-
\ i A? . - .
tlon‘of establlshlng opposxng evaluations. For instance and “as dis-

- cussed. in Chapter‘One one pole (reflectlon) has a posxtlve value wh1]

the other pole (1mpu191v1tv) has a negatlve value.

>

We may ask whether a final ”terra‘flrma has, been’ reached The |
. N 1 N : . . . / ‘.

. oo ' s ' S,
! findings from: the present studvy only pamtiaelly fit this developmental

0
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model. On the one hand, it is frue_that high impulsive children bétray
< a certain inefficiency of berformance.‘ Hdwever, the thesis that i1ncreases

in reflection are accompanied by parallel increases in the efficiéncy of

\
<

performance is not entirely consistent with the findings of this study. ;

' " r . .
Given that ugadaptive outcomes are sometimes associated with reflectivity,

# the reality basis of assigning all the advantages to this pole is in

N

‘Emp loying the empiricalAfinding of an inverted U-shaped relation-
{ . ) . 9 B

ship between reflection-impulsivity and performance as our conceptual o
aek

n

@épriﬁgpoard", it i1s cogceivable. that the optimum stage of development.

v a4

may “lie in uniting the opposites, where reflection and impu]sivjtY‘are:

} o ' S fE : ' B . :
linked together in a donstructive synthesis, o ’ ' ; .

) s . Driving the-arg@mﬁhﬁ@&o a-fine point, we may say that it seemsfgoxﬁ o

have been mistaken to usé~&m_ekplanation of deVelopment that_moves in;

one direction only, and to unilaterally fixate our attention at the U

one pole of reflection to define its highest stage. Such.a principle

may hold in generai,.bgt“ourvundefStanding,éuffers once we attempt to

apply this vague principle to.specific cases. TFor one thing, we may

note that 'in the case of both high reflectives and impulsives, a .

tendeﬁcxlthaé is" without a»témpering by}its oppositeAﬁendenéy'briAgs y
rigidify and 1fﬁitatibn; .ﬁxﬁfe§§ed in anqﬁher way the more Qne—sid:é}v
tﬁe expression is (i.e.-when ﬁhe opposite is excluded{, tHé more un-.

_ . . . 2

. adaptive it is likely to be. VA plain implication of this study is
thatvtha progression_fﬁom ihpﬂlsivit; to refiection provides us with
a:cbpvincing pictﬁre of development only to the éxGent?tﬁat we allow

1

for'reciprocity. - A plasticity seems to be called for'through which

a holding-together of the reflection and impulsivity opposipé,;ﬁay )

oy



occur so that neither one of them becomes a victim of independence.
: i : ‘ .
In more concrete!terms; such a plasticity, where one tendency 1is
not without its countef+ten%éncy, means that. the child has-both potential-

. \ - S .
ly available to him, an&\maJ call cne or the other into play as the situa-
tion demands. Diffetént stylés are required, depending on the situation.

Some siguations requirelthe ability to wa}t‘énd'réflect before action is
e R . [ o ,
taken; othérs,callifof érompt acfiqn,whefé délay,wdﬁld be inappropriate;
It would, of course; be%utopian to supﬁgée\g?at the .child could'élwayq'
. r . - ' , '
meslt his.spéed perfectlf with the occasion. However, a capacity for some .

switchover from one tendency to the other to meet different elr-ams: o e,
, , ‘ : o A v 7 .
is clearly supgrior to a fixed style preference. v ool

v

A related implication that this’ study makes clear is that it is
iﬁappfopriate to talk about reflection-impulsivity as-if it were a '

unitary dimension. We find transitions all alohg this dimension. Thﬁs,
a tendeney to respond quickly becomes recklessness, reflection becomes

°

restrictiveness. Perhaps as a consequénce of the limited unilateralism e
which viewed adaptiveness as persisting in the e direction of reflec

'tivity'only; theqpossibility of reflection éplitting-off from 'its coun-
N M . N \r

ter tendency, and becoming unadaptive was overlooked. When reflection

exists in"an extreme ‘degree, we-may speak of‘unadaptivenesé. For the

~

-explanation of such unadaptiveness, the idea of over—inhibition does
not seem out of~placé. "In short, a question that this study raises, but ’

does not fully answér, ja,whether the very cautious approach of the high

“ ‘ <

reflective child doef‘not bespeak of an‘overinhibiggd inclination in-
stead of an adaptive conslderation of alternatives.- This is a matter

that might reward'fﬁrther-scudy: ' ¢

. f
- . .

0
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Research Implications+

The curV1linear relationship found between. response latency and

i E K v
3 . . . .

quality of dchlevement means that future investigators cannot shut

their eyes to the possibility that the same "ceiling effect“may not be

..truefof other functional relationships in whiphAreflection—impulsivity'

is the predictor variable. One of the major assumptionS’of previous
N & . _

studies has been that increases in response latency are related in a

linear fashion to problem solving” profic1ency Repeatedly throughout
9 ' e .
this study we have insisted that long Iesponse latenoies.can'be just as

bad prognostically as short latencies in cormection with such.proficiency.
‘ . s '

This definitely means nonlinear regressions; While the-optimum latency

v

;“: level probably depends on whatvfunction is under consideration, it is

suggested that this matter’cannot be decided on a priori bais,,but

Tvthat appropriate statistical procedures must be employed to deal with
'the possibility of nonlinear relationships.' It is likely that this

"ceiling effect" wilf.be{found'to‘bewmore general,than has been supposed.

-

- Failure to take this effect into account, withhthegsubsequent applica~-
‘tion of inappropriate statistieal methods, may very well result in a

spurious estimate of the acutal degree of correlation,
' - : : S i ' ' . . v
"Reference has already beéh made to the idea that reflection-

impulsivity may be. a complex of different sub-types and not a unitary

dimension. TFrom the evidence of this study, something rather different.
from reflection seems to be present in the case of excessively long
‘response latencies. = If future investigaturs conceive of reflection-
impulsivity as a simple, unitary phenomenon in which the reflective and
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o<

al@impulsive groups are' treated as if they were. homogenous, their\/esults

may be attenuated by this for?ulation It-would _seem that reflection—

1mpu151vity will be best:understood eventually as a compOSLte of dif-

e

‘wferé“E sub—types The immediate usefulness of definlng such subgroups

hvariables of reflection and impulsivity .

,‘the child's preferred conceptual tempo and the nature of the test in ,

-, . o

ts that e permitssfiner discriminatlons to be made within the larger X

%

r.v
' a

Practica{ Implications.=f:'.t L L

' i ' e
One point. that thls study makes clear &s the inseparabllity of -

dealing with the assessment of'his problem SOIVing ability Because

: thls study - has shown that reflectigss and impulsives vary in theirx

‘~*respective strengths with d1f erent types of test material it would be

: %
easy to prove that either one o them is superiortby a judicious selec—'
tion of these materials : Thus, if we were to select predominately verbal

material and present- it within a multiple choice format the chances a;e///

good that were we to administer i;ch<a test to a group of reflective

and impulsive children, the refl

tive children would attain superior

f\\\ésores.z Presumably, we could produce a reverse pattern of achievement

were we to select only items involving spatlal relatlonshlps that re-

'qu1red the manipulation of objecgé ‘instead qf words. Admittedly; these

' are extreme examples, but they do underscore the danger that a test user,

s
-

Ly

i
focusing upon the gross final .score only without notiﬁ@ the child s pre- .

'ferred conceptual tempo, might draw entirely inaccurate 1nferences.

A plain corollany'of the finding that reflectives and impu}sives

show a distinctiveness in their respectlve strengths and weaknesses is

S Mooy e - L ' “

o
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that it would be beneficial for test administrators'to fnclude a measure
3 :

of conceptual tempo 1n their assessment batteries In this way, they Y

~

\ -

ﬁ ght come closer to .a réalization that in order to predict the child S

t

potential achievement with any reasonable degree of accuracy, attention

"must be paid to the 1nteraction between his preferred conceptual tempo

N

and the nature of the assessment devices. The fact that multiple chofce
y -

. tests are typically group administered obviously preclgdes theisf yielding .

Qny information concerning the child‘s conceptual tempo. However, indivi—
v

}dually administered tests such as the WISC could be used to provide an

: , _ o

indication of the child's dec1sion speed time, For example, the Picture o

Completiubsubtest of the WISC which requires the child to distinguish

essential from non essential detall (a tas quite similar to that re—
\

1quired by the MFF test) could be easily adapte‘ to give a rough estimate

of the child s preferred tempo. All that would e demanded of the

'examiner is to keep a record of the numbera of sec ,nds to the child'

first response on this-20~1tem subtest. a

o

It is also important to say something about remedial procedures
It is not stretching a Doint to say that our schools conceive of a

stereotype, ideal child for example, one ‘whe is verbal hard—worklng,

" and achieves a fair measure of scholastic success._ While such an empha—-~
" sis may su1t the reflective-child it is not difficult to 1mag1ne this

empha31s running afoul of the impulsive child. Typically, failure to.
[.

.vmatch the stereotype means that ‘the wayward child 1s referred for reme—

3 ", A
ER . Y . .
Tl

dlal heldl A question that needs to be’ -asked at this p01nt is:
N /
Remediation for what’"—-vaen if ‘we grant Ehat\a reflective s{yle

"augments ‘the likelihood of scholastic success, do we want to have the .
© . o

~ . . ) .
~ N ' . ..
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impulsive child -fit this mold as. the price he must pay -tc = ceed-

academically? Perhaps it would make more sense to follow the "line of
’ . ‘ . .
least: resistance and to build upon the impulsive child s strengths

instead of trying to bring his weaknesses up to the level of his

: strengths . The answer will, of course, vary:depending upon the. particu—
lar’ childs but at least the question should be considered 'Clinfcal

‘experlence has taught that some times there is moge potential harm in E

7

attempting to change the child for the sake of scholéstlc success,ghan

‘there would be in accepting this def1c1n‘and building upon his other

more obvious assets. , . .- E N ot N .
It is very popular today to make the diagnosﬂlc inference .of
,perceptual—motor dysfunction to explain learning and behav1oral dis-

orders of many children. Too often one has the impression that this

perceptual handicap concept is a wastebasket" designation forfpoorly

'understood behav1or.' As discussed in Chapter Three, a WISCﬂpattern in

A

' which the verbal IQ exceeds the performance IQ has been one ba51s fre—
quently employed to’ diagnose perceptual—motor disturbance However, a .

N
pdssibility that seems to have escaped notice in- the literature is

that such a pattern of achievement,may be indicative of ‘a reflective

attitude and not of a perceptual handicap. As: gfpeaté%ﬁseveral Cimes -

already, one point that should not be lost sight of is that all the
performance subtests impose a time 1£mit on the child 'Consequently,

“'\ T

the child who proceeds in 2 deliberate\manner may be prone ‘to achleve J

lower scores on “the perceptual—motor subtests. In fact this was

found to be true of the high reflective child who achieved significantly

lower performance scores relative to this verbal scores. The implication' ”

. R



of findings of these kinds is that we may have to revise our thinking on

a VIQ>PIQ as ‘a sign of perceptual—motor handicap, and regag%%¥$ “as some- .

&’
tlmes merely a matter of an overcautious approach

«‘ ‘ ’ .
The insistence in this study that a VIQ>PIQ may be a prodjct of
' '
a reflective disposition is not to be taken as a total rejection’ of the . >

idea that -this pattérn may not also reflect a specific perceptual—motor

'deficit However, it is appropriate ‘to suggest that before the cliniCian
Y

labels a child as a- perceptual cripple he should look seriously at the

possibility that the child s‘achievement on these perceptual—motor tasks

Co2

may have been underestimated due‘yo their timed nature This might be

7

_especially the case in children with average or‘above average ability
S

It would be of interest to determine whether the,reflective child would"7 B

achieve better results here 1f he was allowed to proceed beyond ‘the: '

: / >
° o«

’time limits allotted, or if a second measure of perceptual—motor function—
l,.
. ing without any time limits were: given to him This is a question which '

merits further study ' _ R -" o,

v oL

covcLuszons | Lot T
| The conclusions put forward here were arrived at on the basis of
the evidence prov1ded by this investigation
The stndy presented.evidenke for a rather Significant over-:
riding generalization.d The_gﬁgdencé:Supports the conclu510n that moder—
"atealatency levels ‘are optimal for achievement If we consider the s ‘
lowered achievementjof the. high reflective and impulsive groups, weqmay

say that achievement suffered in the first instance because of a too

slow and careful tact while in the second instance it suffered from ‘a4
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too Speedy“approach.‘ The crucial point is that ~the relationship between
SN

' ‘response latency and the quality of intellectual %chievement appears to

be characterized'by a ceiling effect“ wherein increases in response

-

latency'facilitate'achievement only up to a certain point, withffurther

increases producing a relative decline in‘achievemeht.
.* 2, The evidence in this.study also indicated that'there is reason

L] N .

to believe. that reflection—impulsivity is not a unitary dimension, but

A

may consist of "segments" in the sense that there appear to be different

a

. subgroup” within these 1arger variables Although the ev1dence of this

is somewhat slender, one might propose that forgresearch purposes the

-

_ delineation of speCific subgroups is a more useful and heuristic approach -

'categgrized according to moderate and high forms of each In general

“the moderate g%g:ps achieved superior IQ ratings, while no differences

©

than the treatment of reflection and impulsivity as: homogeneous variables.

3. On the’ basis of the evidence prov1ded by the analysis of the

‘ global IQ scores, it is concluded‘;haﬁ/no differences exist between the

-/

homogeneous reflective and impulsive groups. Although this contradlcts

previous investigator s findings of superior achievement on the’ part

o

of reflectives, it is conceivable that these differences are referrable‘

N

to the nature of the instruments used . by them to assess intellectual
ability It would, of course, be inaccurate to conclude that no dif—-'

& .
ferences existed between thé reflectives and impulsives when they are

were found among the high reflective and impulsive groups.f‘ : b -

:'4. A final basic conclusion is that the high reflective and

: impulsive groups showed a distinctive pattern of strengthifand weaknesses.
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“Thus, high reflective children generally did better on tasks inv2\ving ‘

/
verbal skills, while high impulsive children achieved better results

'1on the v1sual—motor-tasks. - Mdre spec1fically, the high impulsive child
did pOorest in those subtests most closely resembling school learning
and which also require verbal_abillty. Their best achievements occurred
_in those subtests clea%ly removed fromgﬁerbal shills‘and in activities
divoerced from schodl,tasks. ‘The;high reflective child displaved an
exact opposite'pattern”of achievement.

-’At first glance, the above conclusions.may appearlto-be somewhat‘
;universalistic in their statement. Homever;'sozthat'enthusiasm.willl
notﬂoutweight prudence;'a salutory note-of.caution must be‘sounded..

' Far example, because thefsamplemof.{his-study~consisted-ofmchildren~~—~-

selected from a mid-socioeconomic background and a restricted age range,

~
v,

the degree—of'generalization to other groups is.a function of the'

extent to which these groups are‘sig@iar"to,or dissimilar from the

present sample. Further; the limitati :imposed by the categorizat_

of the reflective and impulsive group%*according to decision speed
time only- should be recognized in ,onsidering these conclusions Finallv;im'

it should be noted that the ev1dence for a generalized tendency to .

‘respond impulsively or reflectively across different situations is by

»

no means fully established. Therefore, it should be" borne in mind

?that a child s relative position on the reflection—impulsivity

14

- dimension -may. vary. from situation to 51tuation.
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APPENDIX A

LETTER TO PARENTS:




-~

“

- FACULTY OF EDUCATION
DEPARTMENT OF EDUCATIONAL

)

© MLW*gjm

o

“SYCHOLOGY 4
TELEPHONE. (403) 432-5248

(" . -
U

Dear.Parents:

THE UNIVERSITY OF ALBERTA
» S .EDMONTON 7.'CANADA

v v ,;‘V\"-/
u & : + . ‘
* L ::A . . R ‘
Januaty 7, 1873° 9
- . - oy B ) &y
. . ' LA
ﬁ‘ N R T\ : : ;:;‘;
3 ‘ s
| o L
- T have been given permission by the Princ1paf\of your School v
Jto carry on a research project, g‘i . _;.
. — & Vo
Briefly, the purpose of - this study is to examlne the oo%imal - e

development of the child's abilities within 'the context of. ‘his preﬁ

ferred style of doing thifgs.

.odt for ourselves a certaingtempo or rhythm which "fits" best in
the utilization of our abilities.

. child's optimal development of

>

Further the results of

to the style of doing with which he is most comfortable

As unique individuals, we all work

his talents, we must be sensitive
i‘ Ny \;

this study will be communicated to

It is my beli'ef that for the ;jfzwvf‘

each teacher and recommendations made with regard to meeting.their

sEhdeats

needs.

EI

We hope that you will have no obﬂections to having your child

participate in

e

~f

thls educational study.

" Yours. very truly,

Mr. M.L. West 9
- .Graduate Student -

Department of Educational Psychology
University of Alberta .

L .
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APPENDIX B
A )
DEMONSTRATION- FIGURE FROM THE MATCHING FAMILIAR  FIGURES. TEST
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