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/-~ NBSTRACT

N

The purpose oI thls study was to investigate the re-.

lationship between reflection-impulsivity (R-I) and‘verbal,,

cognltlve, scholastlc, moton*and perceptual -motor tasks,
to determlne whether incentive motlvatlon amellorates the
'performance of 1mpuls1ve chlldren and to 'find out whether
the ablllty to delay 1mmed1ate gratlflcatlon 1s assoc1ated
with reflectxon—1mpuls1vrty

~‘The subjects were 121 grade two puplls. The tests

‘which were utlllzedcln thls research were’ the Matchlng _ -

Famlllar Flgures (MFF), WISC Vocabulary and Dlglt Span sub-'
: tests, the Raven, Draw A Person (DAP), Draw A Llne (DAL),
Rutgers, and tests of scholastlc achlevement as well as &
test for preference for delayed reward.

‘ Results of thls  study revea’od ‘the followrng

1. ‘Reflectlves performed better than 1mpulslves on

the Vocabulary, Rutgers, Raven, DAP and scholastlc achleve—‘Li

=

‘ ment tests and thelr performance on the DAP" test was slower,

The groups dld not dlffer on the Dlglt Span and DAL tests
Also, reflectlves dld not dlffer from 1mpuls1ves or the‘~p
time taken to complete ‘the Raven and the Rutgers. o

’2. Multlple correlation between academlc achlevement

i

as a crlterlon and Vocabulary and R—I scores as predlctors
" was not srgnlflcantly larger than the cor elatlon between

.;iv

e



1 the crlterlon and vocabulary alone.j*”‘ - ;i»‘{” ®
- 3. Follow1ng lnduced motivation 1mpulslve chlldren.
v\increased‘thelr.latenc1es on theaMFF; -Ihcehtrye motlva- »
*tion‘hadtno differential effectfonhthe ﬁerformance'of im;
pulsives’on the DAP, bAL anddRutgere'teste.
'4, The reflectiOn-impdlsivity dimenSion‘is:not're—
lated to the abllltymto delay immediatg gratlflcatlon.i
‘hS. :The performance of the two 'anomalous groups' PR
?the fast-accurate and the slow—lnaccurate groups, dld not )
_ differ on verbal motor, perceptual motor, scholastlc and
‘cognltlve tasks. " |
Impilcatlons based on the flndlngs of this study.were

J

vadlscussea(and suggestlons for further research were made.

N \(»' S
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by Kagati and Kegan (

" CHAPTER I

rNTRODUcTION

The reflectl n—lmpu151v1ty (R—I) ‘dimension is deflned,

subject reflects on the’validity of his solution hypoth-

' eses 1n problems that contain response-ﬁnéertainty“ (p:

¥

'_ally delay before responding and con51der alternatives

'avallable to them and compare thelr validity. Impu131ve

lthey report ‘the first cla351f1catlon that occurs‘to them

performance on verbal

51309) On one hand, reflecttve chlldren characterlstlc—

chlldren, on the other hand, have a fas% conceptual tempo; -

or carry out the flrst“"solutlon sequence " that appears o

-approprlate. Slnce the R—I dlmen51on was flrsé‘postulated

(Kagan;oRosman, Day,_Albert &_Phllllps; 1964), lt has

. - . I » T
been claimed'that conceptual tempo c¢an account for indi—sk
vidhal"differences”on various psYchological»taSks and;

espec1ally those: of educatlonal Slgnlfloauce. However N

there 1s 1nsuff1c1ent and often 1nconclu51ve knowledge of ‘

the dlfferentlal effects of an lmpu151ve or refleé%lve'
conceptual style on learnlng and classroom performance.

-The purpose of the present study was to determlne

‘whether reflectlve and 1mph151ve chlldren dlffer in their

m@_gh tive,: SChOlaSth, motor and
"

70) as "... the deqree to whlch the

~




i N ? ' : ) e AN
‘ perCeppual—motor %asks,'to determlne whether reflectlves

can delay 1mmed1ate gratlflcatlon bettﬁr_shﬁh 1mpulsxveht
- ‘t’a o

'and to find out wﬁgther 1ncent1ve motrv%tlon amellorates.ix

the performance of 1mpulsrve chlldren. . L
o p

In Chapter Two of this study the research llterature'

'on reflectlon lmPUISlV”Ly is revxeweﬁ aqg crltlcally ex- -

2

‘amlned. Measurementr of the \onstruct, 1ts correlates; |
iltS hypothe51zed aqttcedents, and t:p attempts that have

‘been made to modlfy it are dlscussed Impllcatlons relf

-

evant to the fleld of educatlon are\explOLGd nd an at—
"tempt ig made to reﬂate the R—I dlmenS1on to. the maln—

‘-stream of psychology. \Where pertlnent, 1mp11catlons de-_

e

rived from_the literature are presented and.several_lss_uesw
of theoretical and applied significance“are raised. Chap~

ter Two concludes with the presentation of 51x testable-/O

hypotheses whlch were derlved from both theory ang. re—"“\

search Method and procedure are con51dered in Chapter ~‘/4
P

[
ﬂThree and the results of this research are presented and‘

\
dlscussed 1n-Chapter Four. The flndlngS‘and conclus1ons

4 2

*arrlﬁed a& are summarlzed in the flnal chapter gnd. sugges-

) tlons for further research complete the @atter.
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. -KREVIEW OF THE RESEARCH AND

. THEORETICAL FRAMEWORK

Deflnltlon of Reflectlon-Impu151v1ty L wh'ﬁAt f~-

~

/’/;> Kagan, Rosman, Day, Albert and Phlllrps (1964) de—

veloped the construct reflect10n—1mpuls1v1ty to account

fot 1nd1v1dual dlfferences on tasks which are character—

ized by hlgh response uncertalntxw Th1s behavroral “imenF

sron may be deflned as the degree to which an individual

delays’ respondlng 1n ' der to reflect upon the dlfferen-

*\

hhtlal valldlty of alterna ive solutronstln problem srtua-"

* ‘tions, where several probable responses are,simultaneouslyv

o
/-S

Zuavallable.v The conceptually reflective individual takes“

relatlvely longeréto respond end makes fewer errors where—"

“*as the conceptually 1mpulsrve 1nd1v1dual responds more

quulckly and - makes a.greater number of’ errors. ThlS is the_

——— s

e“prlmary the51s in the -entire field of R—I research

oA

Measurement of the R-I Dlmens1on

Conceptual tempo or R—I attltude 1nvest1gated

w s

.ooperatlonaﬁgy defrnéd and measured utlllZl the follow1ng

't_est urggf% et ai., 1964 Kagan, 1965b Ixagan, 1966)



Conceptual Style Test (CST). Thls test con51sts of .
thlrty stlmull each 1llustrat1ng llne draw1ngs of three |
famlllar objects (i. e.i watch, man ruler) The subject
1s asked to select two plctures that' are alike in some wap

and to state the reason for hlS groupmng JResponses are

Ky

‘ classifled as analytic concepts (i.e., a concept based on
9 | .

51m11ar1ty in an objectlve element that was\a differenti-

'ated component of only two of the strmull, §uch as "the
r ' ~

-

watch and ruler have numbers") or as 1nferent1al concepts

(ive. ' thematlc, suclt as "the man can wear’the watch")

°

Scores are the number of analytlc concepts and the av@rage .

_response tlme,to concept selection. =~ -

Haptlc Vlsual Matchlng Test (HVM) In this test the

subject explores W1th h/sffangers a wooden form to Wthh ,,\
he has no visual access. When the subject w1thdraws hlsh

hands, he 1s presented with an array of flve stlmull and

v
K

asked to recognlze the form he explored haptlcally. Scores’

are the number of errors, response tlme and palpatlon tlme.
_ ' o B , N :

]

\ : ’ ' A

Delayed Recall of De51gns Test (DRT) In” thls test

-~

3 the subject is shown a drawing. of a s1mp1e geometrlc ae

\

srgn for flve seconds. ThlS standard 1s removed and 2f

Y & \.

fifteen seconds the subject is presen d wrth an arra} of

51m11al stlmulr and told tSﬁ\el a design that 1= iz ent—'

1cal to thg'standard Scores are the number ‘of errcrs

and average response tlme. -

R
-7 . P



Matchlng Famlllar Flgures Test (MFF) "In thlS 5§St

the : subject is shown ) plcture of a famlllar object (the -

‘

standard) and six 31m11ar stlmhll only one of Wthh is .
1dent1cal to the standard'(no attempt is made\to determine
whether the/flgures are indeed famlllar to the subject)
--The subject 1s told to selact the one stimulus that is
‘1dentlcal to the standazd. Scores are the ndmber of
'errors and averaqe response: tlmeeto first selectlon.‘

. ThlS test is the one most w1dely used in studles of R-I.

. .Perva51veneas of R-I

These tests of R~-I. were admlnlstered to chlldren QE
idlfferent ages in a varlety of schools. In general the |
results lndlcate (Kagan et al ’ 1964: Kagan,'l965, 1966;
.Kagan & Kogan, 1970) “— | |

~':'“.1-. Developmental trend: With age, chere is an 1n—

_,crease in analytlc concepts on csT, decrease 1n error and

S

, 1ncrease in response tlme on DRT - MFF and HVM Souch

"(1970) found no relationsh;p betweer 2ge and reflect1v1ty

(as measured by the MFF) ‘For exar :le, grade .one and
'grade flve chlldren dld not dlffer w1th respect to ﬂFF
laten01es. (’ S . N

’ d} 2.-.Genera7ity across.tasks-. Extenslve work was done
by Kagan (1965a) 1nvestlgatlng the lntercorrelatlons be&
tween response’ tlme and error scores on these tests for

boys adﬁ glrls in grades l 2 and 3. (Sample 51ze ranged

‘from‘46 to 84), The results 1nd1cate that the’

- .
. % o N

h- 3
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o . . ’ ) I

1ntercorrelat~‘ s were moderate to high. "For example, the.;
correlatlons between MFF and HVM response time ranged be—
tween”.61 and .87 with a median coeff1c1ent of .64. Also,7
_the time the child took to explore a wooden form in HVM
(palpation time) was’positively related to response’time
on HVM (r ranged from .36 to .72 with a median. x of‘.G}).
3. Relatlonshlp between decision time and errors:
The correlatlons between errors and response tlme for each
tof the tests (DRT, HVM and MFF) vere negative, ranglng be—
‘tween. - 30 to -.75, w1th a median coeff1c1ent of -~.48.
4. Stablllty of scores: Stablllty of-scores as
~assessed by test—retest after varying 1ntervals was ade-

* quate for psychometrlc purposes. Kagan (1o 5a) reported
f"that the average test—retest coef£1c1ent after a one year
1nterva1 was .62 (n = 104 grade 3 or 4 puplls) In a sec-
,ond study (n 102 qrade one puplls) test—retest coefflc—
' l1ents after a one year interval were .48 for boys ‘and .52
fornglrls. ,Recently Duckworth, Ragland, Sommerfeld and
Wyne'(1914)'reported_that testjretest.rel;ablllty over_a;‘
‘l two_nonth~period was .96 for mean response‘time and .87

|

for numberQOf.errors on the MFF. ’
6n tnese‘tests, lmpu151ves had relatlvely shOrt lat—
'encies and made relatlvely more errors. The reverse was\-
true for reflectlves. .in\addition, tWO small Janamalons‘

. groups“ werecldentlfled (Kagan, 1966) - The first~grPnp
was made up of.";;. bright supjects,who can havevf'

\,



jranged from 46

]

relatlvely fast response tlmes on easy tasks‘b -t make few

+

errors" (p.-503). The second group contalned "... chil-

dren whose long response times result from extreme fear"

‘(p 503), ‘an apparently plau51ble speculatlon.. They fail.

to respond qulckly accordlng to Kagan because they han%:no-

idea what to say and are afraid of offerlng any answer.

It is unfortunate that most researchers have,excluded
these two anamalous,grOups from their_studies;vtFor exaﬁ_
ple{ inSight about'scanningvstrategies and decision making
might belgained by comparing fast and accurate with slow
'::and accurate subjects. Research which ccmpares the behav—

~ior of the four groups rather than that of the two . groups

is needed.

gxrrelates of R-I

R—I and Intelllgence. The correlations between ver-'

_bal ablllty (mean score ‘on WISC vocabulary, ‘information

and 31m11ar1t1es) and recognltlon error. ranged from -.02

/
J

to ~-.36 for - the MFF and from ~.06 to -~.51 for the HVM. ,f”

- The correlatlons between verbal ablllty and dec151on tlme

/

to -.16 for the MFF (Kagan, et al. 1964;

.Kagan, 1965b Kagan, 1966). It should be noted that Kagan '

;and hlS assoclates dld not comment about these dlscrepan—

. cies and dld not offer an explanatlon as to why the re-

.
malnlng WISC subtests ‘were. not admlplstered Recently,

‘Kagan and Kogan (1970) stated thatv"'.. there is generally

-a. low, . usually nonsrgnlflcant relation between language

R
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‘skill and this‘dimension"”(p. 1310). = Howevér Gupta (1970)
'and Souch (1970) found that reflectlve subjects ha |
hlgher Lorge Thorndlke mean IQ score compared with 'mpnl—
>r51ves., Wllllams (1970) usrng a large sample of sub ects
from grades- l/to 6 found that reflectlves 'scored hig er
‘than 1mpu131ves on the Goodenough Harris Test._ Also,
Melchenbaum and Goodman (1969) found that Prlmary Mental

'w1th MFF tlme. ,West (1973) fc .0 a 51gn1flcant curv111n—
-ear relatlonshlp between MFF latencres and WISC Full Scale’_b
IQ and his data suggest that chlldren who performed fast
on the' MFF had lower Verbal IQ scores as. compared with
" those whose performance on the MFF was relatIVeIX slow
'It should be noted that in those 'studies in which dlffer-t |
ences in 1ntelllgence were found between reflectives and -
1mpu151ves, tests w1th multlple ch01ces were used. Multl— ’
Ple-choice ltems requlre reflectlon over: alternatlve solu—»
’tlons,'a task whlch lmpulslves do not or can not perform
-V.adequately. On multlple—chOICe ltems, a person does not
‘produce, or- generate hypotheses.v He only evaruates the
adequacy of ex1st1ng solutlons.' The avallabIe data sug—;
gest that the relatlonshlp between R-T and 1nte111gence
as measured by dlfferent IQ tests should be re-evaluated

and the followrng questlons answered

1. Are- 1mpuls1ves,duller than reflectives?d
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2. On,a_multiple'ohoice vocabulary test Qith many
requnse alternatives (i’é ~-Spade: Card Hoe, Dlgglng
Tool Cut, Spear), will 1mpulsrves perform more poorly
than reflectlves and w1llﬂthe dlfference between the
‘éroups (1f found), dlmlnlsh as a functlon of response al—.v
ternatlves? .

3. Will impulsives, matched-with reflectives on. Wiso
lnformation, arlthmetlc, vocabulary and dlglt span sub—.“
tests (or other tests w1th ninimum response alternatlves)
perform poorly on the Raven Progre551ve Matrlces or any
- other test whlch requlres reflectlon over the choice of |
v,alternatlves? | -
| 4.' In-general,‘one‘wonders‘Whether a Iong'historf" —
.of impulsivity'will have a deléterious affect on cognitive o
functions. It might be that whatIstarts as a faulty habitj'
,eventually'ends up as a deflcit It would be worthwhlle
. to find out whether older, as compared w1th younger 1mpul-

sive" subjects show larger deflclts on varlous psychologl—,

cal tests. “

R-T _and school achievement. ‘Kagan (1965a) demon-

strated that flrst—grade 1mpuls1ves made more errors on

word and letter recognltlon andon oral reading tests as:‘ »
‘oompared with reflectlves.' Cathcart and Lledtke (1969)
:found that reflectlves performed better than 1mpu131ves" o
]on.an arithmetic test. Messer (1970a) showed that chil-

dren‘who-failed.a.gradewerenmre impulsive when”they

-
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.started grade one and remalned more 1mpu151ve at the end |
of.g)s years, compared with chlldren of the same age who
did not‘fall'a crade. Gupta (1970) found ;that reflectlves
'obtafhed higher‘grades in high school than-1mpuls1ves,.
while Campbe117(1958) did not find any differences in scho-
lastlc achievement between reflectlves and 1mpu131ves.~
erogh and Donlon (1972) found that chlldren who manlfested
serious learnlng‘and behavioral disorders were more impul-
sive compared with boys.whO'hadymore moderate 1earning4dif—‘
ficulties.‘ It is unfortunate *that in this study the groups
were not matched for- age and IQ Also, it &s lmp0551ble
 to determlne whether severlty of learnlng dlsorder or
;\\severlty of?tehav1or dlsorder accounts for the dlfﬁerence
between the groups. These flndlngs ralse the follow1ng
issues: “ o - ' co
_ . , 4 ’ . T
1, wWill children diagnosed "Dyslexics" perform as
impulsivesdon the MFF? | |
- 2. Does impulsivity contribute to schoollfailure of
children with normal.intelligence? o | .

-
L

- R-I, motor_and perceptualemotorAtasks. Kagan, Rosman,

Day," Albert and Phillips (1964) 1nstructed grade two and
_ithree subjects to draw a llne as slowly as they could

The correlatlons between DRT error and tlme to draw a llne.

were -.44 and - 39 for boys. The relatlonshlp was lower
“for girls.: It should‘be-noted thatxdrawing a line .does
f not call for retlection over aiternatives. thatais.
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required is.the inhibition of altendency to respond quick—
ly. Meichenbaum and -Goodman (1969) found that 1mpu151ve'
pre-school children were less capable of 1nh1b1tang a motor.

. 3

response as compared w1th/reflect1ves. Kagan (l966) ob-~
served'that'boys who reported many analytic concepts were
less distractible in the clasSroom and "... were less like-
‘ly to dlsplay task-lrreleVant gross motor behavior" (p. 506)
He further mentloned that extremely 1mpu131ve boys in their
Studles were also excessively. restless and dlstractlble and
»'he speculated.(w1thout any basis) that they may have suf-
fered "subtle cerebral damage early in life" (p. 519) |
Fisher (1966) reported that a group,of disturbed chlldren
whose ma1n characterlstlcs were extreme 1mpu151v1ty, dls—>
tractablllty and lack of control did not differ 31gn1f1—
,cantly from a normal control group on the CsT performance.
Flsher offered a relnterpretatlon of- Kagan s finding: A
) Chlld who takes more tlme, puts off rewards and carefully

- appraises v1sual stlmull "... is not so much 'reflectlve’,

B as anx1ously 1ndec131ve" (p. 431) Campbell Douglas and

-Morganstern (l97l) showed that a group of hyperactlve chil-
dren nade more errors and had shorter latenc1es on the MFF
as compared wrth normal ehlldren. Jullano (1974) found -
that hypefactiVe chlldren’gld not dlffer from normals on
- -MFF latenc1es. R-I was also 1mp11cated§1n educatlonal ‘and
behav1oral functlonlng of hyperactlve chlldren w1th learn-

)Lg problems. Keogh (197l) speculated that hyperactlve
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"ch?idren make decisions too_rapidly - behavior muohlresemb—
ling that of impulsives. Kagan (1965a) reported_correla-
tions in,tye .70s between MFF response time and good
Bender-Gestait.scores (xaqan did not specrfy the crlter—
ion by whlch good' Bender—Gestalt scores were determlned)
In hls oplnlon L poor Bender scores from subjects with
'readlng problems may arise from an impulsive dlSpOSltlon"
(p. 627) and ot from a perceptual def1c1encY. Keogh and
vDonlon (1972) reported a 31gn1flcant correlation between
MFF error and scores on the Pattern Walking Test (r - faé},
n = 27 severe learnlng dlsablllty subjects) Thrs corre—
lation was not significant for a second sample of chlldren
w1th moderate learnlng dlsablllty.. In thls second sample
" MFFE - latencres correlated 51gn1f1cantly with scores on the,
. Pattern Walklng Test (r = .48, n = 25),
Anderson (1962) found a s1gn1f1cant correlatlon be-
' tween motor 1nh1b1t10n and cognltlve performance._'He
offered two probable™ explanatlons for his flndlng (a)
An 1mpu151ve person acts qulckly, w1thout much reflection,
lgenerallzes on the minimum of eVLdence and reaches percep--
:tual closure qulckly——characterlstlcs Whlch 1mpa1r cognl-
tlve performance. ”(b) The 1mpuls1ve is ea51ly aroused
and hlS capac1ty to exercise cortlcoretlcular control 1s
weak. Anderson further hypothes1zed that the antecedents‘
. of 1mpu151v1ty are chlld—rearlng practlces whlch dé not d

& e

;1hvolve p051t1ve relnforcement of motor 1nh1b1tlon.““
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The following questlons arlse-from the llterature
Wthh was surveyed \ | ‘
1. What rs the relationship between R-I.and gross
and fine motor activity? | .‘
2. What is the relatlonship between R-I and perform—
ance on perceptual motor tests such as the Frostlg and the
‘Rutgers° |
_3. If.Kaéanﬁs argument that poor‘performance on the
Bender is caused by an impulsive approach to:execution of
the problem and not to perceptual deficit, will modificaQ:_
- tion of impulsivit& result in better performance on‘the |
Bender-Gestalt or other perceptual—motor tests? |

4. Are retardates mdre*impulsﬁbe than normals?

‘R-I and self—generated alternatlves. Kagan (1965b)

stated that R-I performance also generallzes “.;. to tasks
where the chlld.must-generate hls own a}ﬁernatives" (p.
141);. When 1ncongruou5qplctures were presented on a tach-
:1stoscope, latency of response correlated .40 with re-
sponse time on the MFF. On a serlal learnlng task, 1mpul—
sives and reflectlves dld not dlffer on number of words

correctly recalled However, impulsives made more errors

,of commlss1on (1ntrus1on errors) whlle reflectlves were ;

Ly
'better ‘able to inhibit 1nappropr1ate responses. Kagan et}
'al. (1964) 1nstructed chlldren to "draw a : face"  (DAF).
'Score on this test Was the number of features drawn Im—

Apu151ve subjects ‘scored lower than reflectlves on thlS

’
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task. Of 1nterest is the flndlng of no 51gn1f1cant rela-
tlonshlp between scores on the DAF and verbal IQ, since
. DAF-is very similar to the Draw-A-Person Test (DAP) whlch
‘ was shown to coxrelate s1gn1flcantly with various I0 and
achievement tests (Goodenough 1928; Harrls, 1963).
'Wllliams (1970) u51ng a large sample (n = 450 grades l to
l6 pupils) found that impulsives performed poorer than re-—
'flectlves on the Goodenough-Harrls. The " dlfferences were
4s1gn1f1cant for males and comblned males and. females ‘
group, but not for females.. - WhenvLorge Thorndike IQ
scores were partialled out_the differences-were found to _
.be not signi”icant. In that study; IQ was related-to both
”‘R—I and DAP and partlalllng out its effect- may have re-
jhmoved the effect of R~I on the DAP.

The research reV1ewednsuggests_that} | _

ll The relationship between;RfI;‘DAF, pAP;-IQ and
achievement should be‘reéevaluated - 1

2. ‘Perhaps the most 1mpcrtant questlon is: .Does the
knowledge of a Chlld'S relatlve p051tlon on the R—I dlmen—,
sion add. to the understandlng and better predlctlon of hlS
'behav1or? If verbal IQ and R-I are. 1ndependent (as Kagan .
'suggests) and, if both .IQ . and R—I scores predlct academlc
.achlevement, it follows that multlple correlatlons between
,facademlc achlevement as ‘a crlterlon and IQ and R-I scores
as predlctors will be SLgnlflcantly greater than the cor-

relatlons between the crlterlon and IQ alone.

A
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R-I and attention. Kagan et al. (1964) observed that

~'analyt1c responses were preceded.by a delay and suggested
' that during thlS delay the subject was reflectlng over al-'
ternative solutlons.Q Impulsrves acted first, and dlSCOV'
ered later lf they were correct. Kagan (1965b) reported a'
”hlgh correlatlon ( 91}) between head—eye flxatlon of the
standard on the MFF test and ‘mean - response tlme. Campbell
368) who 1abelled thls behavior™ "Vlcarlous Trlal and
Erroxr" (VTE) found that VTE frequency in reflectlve chll-
_‘dren was more than double than that of 1mpulslve chlldren.,
: Slegleman (1969) who requlredtjmn:subjects press a button
to view the stimuli, found that reflectlves had a hlgher |
frequency’ of observ1ng responses, whlle 1mpu151ves rgnored
tw1ce as- many alterratlves. Kagan et al. (1964) observed_,n
' that in the classroom 1mpulslve chlldren attended less to
school tasks ‘and spent more tlme lOOklng away from thej
‘task; impulsives were more llkely to dlsplay momentary“'
rlapses of attentlon or to orlent to dlstractlng sounds‘
'durlng a perlod ‘when they were worklng on ‘an academlc
task. Reflectlves showed less dlstractlblllty and were:
capable of greater concentratlonandpers1stence.~ Keogh
and Donlon (1972) suggested~4but'd1d not'prov1de data)
:1that in the severe learnlng dlsablllty group (the hlghly
jtlmpu151ve group) performance on the MFF and other tests
deterlorated over trlals, whlle the reverse was true forw

dvthe comparison group. They further suggested;that
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heightened an;iety; poor»motfyation or inability‘to main-. -
tain attentlon micht be “the contrrbutrng variables.

The’ relatlons iE between R-I and observ1ng responses,
1gnor1ng and not. v1ew1ng all six alternatlves on the' MFF
and reflectlon over alte*natlve hypotheses 1% not clear
Conceptually, these are rot the same operatldns A Chlld
may move hlS eyes from or stlmulus to another and not |
form a. 51ngle hypothesms, he . may scan all the alternatlves
but not attend to all relevant dlmen51ons. Tt would be‘

worthwhlle asklng the subject to verballze aloud his men~

._tal operatlons whlle performlng on~the MFF, u51ng an ap—\

A

das a ba51s for a. modelllng experlment in which %he model

-'4tasks whlch 1nvolv§“

paratus. in whlch an actlve response w1ll make stlmull

1

5 T
avallable, oneé@m a tlme. Thls would help to determlne

'jwhether the. dlfference between reflectlves and 1mpulsrves

flect1on over hypotheses."Also such a procedure may serve

I 5

,,‘
Pl

dlsplays reflectlon rather than delay. LE

Def1c1ent at[tentlon was also J.mpllcated in SChlZO—

8
»“

phrenla (Palne, 1968), retardatlon (Zeaman & House, 1963)

and mlnlmal braln dysfunctlon (Crulckshank and Paul 1971)

It would be worthwhlle determlnlng how these ?roups per—

form on the MFF.1°L1keW1se, it would be ‘of 1nterest to

‘examlne the performanue of 1mpu151ve chlldren on ‘various

,'0' [N

?temtaon and/or dlstractablllty.

“is due to scannlng,‘attentlon, hypothe51s formatlon or. re—
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Perhaps at- thls p01nt 1t would also be worthwhlle re~ "
] flectlng on th& MFF. One can conceptuallze the standard |
'as a compound stimulus hav1ng at least n distinctive fea— T
tures which the .subject has' to attend to, remember_these,r
features and scan eachdof_the.variants for_absence of angé
.of these features or'match one of the vaFiants to»the ‘
standard on‘the basis of all features present.‘ Suppose

" that the subject attends only to three dlmen51ons (say,
the number of portholes, the helght of the Smokestacks and
the posrtlon of the anchor) and forms a hypothe51s whlch
takes*1nto con51deratlon only these three dlmen51ons Hey
.then reflects on the valldlty of hlS solutlon and responds

‘accordlngly 'kms that formatlon of hypotheses and

reflection wltho‘tfattentlon %o all the relevant dlstlnc—
tlve features w1ll.result in error. MFF then, 1s a com—
plex matchlng to sémple test and subjects w1th v1sual def-
icits, poor memory, deflclent attentlon and those who are:
.dlstracted by numerous ;frelevant stlmull (as well. as those
who do not'delay, scan and reflect) are expected to perform
poorly on thls test and to: be cla551fled as '1mpu151ves'
CEearly, what 1s requlred is_ the llnkage of the construct'

.to other s1gn1f1cant and potentlally related psycholog cal

}varlables. g

¢

- R-I and social class: Yando andeagan (1968)-found o
. no relatlon between soc1o—econom1c status a/QsMFF scores.

%;‘Schwebel (1966) found that lower class chlldren responded
’ S . . . R ) (.\ :

t S
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. : : I
much faster on verbal and concep zual tasVs compared to

I

mlddle class chlldren. Many did not irstc to the dlrec—
tions and responded almost before the 1nstructlons‘were
completed Souch (1970) found that R—I is related to-

’ soc1al ‘class. A hlgher Proportion of 1mpulsave children
came from lower s001oeconomlcthomes. These flndlngs ‘were
_not repllcated by Gupta (1970) The relationshlp between’?

-T and soc1al class needs clarlflcatlon. Tt would be of_i;
Lnterest to flnd what relatlonshlps there are between

“socloeconomlc class and other related varlables such as’

&chlld—rearlng practlces, parent-chlld 1nteractiOn,’paren— -

”tal expectatlon ,and attltudes and R—I while controllang

. l’\/:

: for varlables such -as IQ and comprehens1on of 1nstructlons.

R—I and sex dlfferences The relatlonshlp between

. --"‘

sex and R~I is not clear. For example, Kagan (1965a)

<

s

~

found that MFF errors correlated better w1ﬁh readlng . -

s. =8 among glrls, whlle MFF latencres correlated better |
W readlng among boys. Also, Kagan (1965b) reported a .
"51gn1flcant correlatlon between 1ntru51on errbrs on a re-'

call task and MFF errors for boys, but not for glrls ;ﬁé _
. ~

dld not offer an. explanatlon ror these flndlngs.n Of 1m—'"5
portance is the fact that 1n all other research surveyed
there was not a 31ngle hypotheéﬁs regardlng sex dlfferences
and no ratlonale was offered as to why sex was taken 1nto :;;

-cons1deratloh in statlstlcal analyses. : : ) _ e
-3 : - -

S
#} 2
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R—I and personallty varlables. Gupta‘(lQ?O) found

i

that 1ntrover51on, neurotlclsm, rlsk taklng attitude, in-

ternal—external ‘locus of control agreelng response set
.and anxiety level dld not corfelate with the R-I dlmen—
sion. = Of 1nterest is the rlndlng that Barratt s Impu151ve-
ness Scale (Barratt 1965) did not correlate with the R-I
';dlmenslon. According to Barratt, 'the 1mpuls1ve is charac—7
?Jterlzed as one ‘who acts without thlnklng" and "lacks im-
pulse control“ (p- 250)——behav1or much’ similar to Kagan s

o

';1mpu151v1ty. It is expected that because of the s1m11ar1ty
of the deflnltlons of Kagan s 1ﬁpuls1V1ty and Barratt's 1m—(
"puls1veness, the two dlmenS1ons should correlate 51gn1f1—_v
_cantly - It would be worthwhlle determlnlng whether the o
frelatlonshlp,'over as w1de a .range of subjects as pos51ble,
'between Kagan s R—I Barratt S 1mpuls1veness, Klpnls'f‘
(1971) 1mpuls1veness, rulckshank and Paul's (1971) impul-
51v1ty and concepts such as 1mpuls% control and delay of
gratlflcatlon is psychologlcal or semantlc in nature./ For:
- example, Mlschel and Metzner (1962) hypothe81zed that the
i ablllty to- delay gratlflcatlon ".;.jcan be ranged on a
pcontlnuum from uncontrollable 1mpu151v1ty to compu151ve
‘postponement" (p. 425). Furthermore, they stated that
"‘f§ learnlng to’ delay rs 1nt1mately bound up, W1th learn— __;l
ing to think; 1 e., the use . of cognltlve reallty testlng -

'replaces the use of uncontrolled motor dlschar%e in, the

. att~1nment of needs“ (p. 425) . Thls_ldea much resembles
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‘Kagan's k1966) who stated that the refleotive ohild“is
e more able to tolerate t .2 delay between presentatlon
of the problem and the offering of a solutlon" (p. 520).
An additiona} significant contribution would be to: deter-
m e whethernMisbhei.et ai.'s‘ability.to.de;ay immediate

gratification is related to the R~r/ﬁimension.

’Modlflcatlon of R—

' Kagan, Pearson and Welch (1960) attempted to modlfy
~impulslv1ty. “The.tralnlng proc.’. ze empha51zed 1nh1b1-'
tion of impulsive answers, but placed no emphasrs oh morefd*
,eff1c1ent visual scannlng te:hn;que or on more analytlc
>reason1ng The.children wereftrained\bnly”to delay their”
answers" (p. 362). Results 1nd1cated that trarned lmpul—

. sive subjects 1ncreased thelr response tlme ‘but error
scores were wot~affected,by suchstralnlngn »Debus (1970)
demonstrated that watchlng a”reflectlve model who showed
laten01es of 30 seconds led to slower response time, but’
errors were not changed Yando and Kagan (1968) demon-
'strated that flrst~grade children who were taught by ex-.
““perlenced (over elght years) reflectlve teachers showed a
significant rncreasepln response tlme, but agaln, there
was no-change—in error scores.k Messer (l970b) demonstra—
" ted that both reflectlves and 1mpu151ves performed slower‘
4follow1ng 1nduced anxiety. Induced anx1ety was brought
about by telling subjects that they had falled the prev-

lous test. Melchenbaum and Goodman (1969), using Lurla_s
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(1961) procedt =z, demonstrated that_whed overt differen—
tial verbal resoonsesrwere made in theupresence of the
positire and'negative.srimuli, impulsive children were"
able to inhibit their 1nappropr1ate motor responses.
Duckworth et al. (1974) demonstrated that visual drscrim—’
ination training, with or withour‘verbal”reinforcement
over a perlod of seven weeks s suff1c1ent to modlfy an
1mpu1s1ve tempo._ In -this s;uuy, both latency and error
scores were improved after 1nten51ve'v1sual dlscrlm;na-
‘tion training; Kagan f1967) reported about a‘prematurely—
born chiid who responded impulsively on an embedded figure
test and made numerous errors. ‘However, when sitting on
_fhls mother's lap, he 1nh1b1ted his 1mpu151ve behav1or, re-
“flectec adequately before offerlng a solutlon and per-
formed well even on dlfficult 1tems. Drug therapx wasi
recently used for the modlflcatlon of 1mpuls1vity.
',Campbell et.al. (L97l) showedvthat whlle on the‘drug‘
°methylphenidate‘impulsive children performed siower and
.made less errors on the hFF compared with their:scores on
fpreuesting or while on a placebo. ATheyvsuggésred that'.
the drug brings abouf a,geﬁéral'increase'in‘atrention; re—

sponse organlzatlon andxlmpulse control

The studles cited suggest that (a) some aspects ofy ¥

P

*.lmpulslv1ty can be modlfled and that: (b) tralnlng SUb]ectS
to inhibit thelr resp .ses.will not result in a decrease

in errors.' As f&ﬁdo and Kaga ,1968)-stated ";{. 1t¢is-

— - o . . "

¢ B
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obvious that specific training'in scanning strategies is
required"'(p 33). _ Helder (1971) who 1nstructed a group
- of chlldren to dela§ respondlng and to scan and compare
all stlmull w1th the standard showed that thlS procedure
was effective in-bringingfabout changepinpboth latency
and errorﬁscores. It w0uldibe;worthwhile finding ‘out
whether following”traininé in‘scanning;’changes in per_
formance'will ocCur on the.MFF‘ Bender, DAF, and reading‘cA
. tests. " The flndlngs regardlng teachers’ R—I dlSpOSltlon.
and its relevance for behav1or modlflcatlon suggest that
parents ‘R~I dlsp051t10n and its’ relatlon‘to that of
thelr children' s should be 1nvest1gated. SIt-is pOSsible"
that reflectlon d 1mpu151v1ty are learned through the.
modeling behavi. of the parents/’ Flndlngsbsuch as these,r
if proven signlficant,nmay haverimportant implications re-

‘garding the origin’ahd'the modification'of such’ behavior.

" Antecedents and Dynamics of R-I -

Kagan et al. (1964)'speculated that extreme impuls-
'1v1ty mlght be "... a partlal consequent of subtle cere-"
‘bral 1nsult early in llfe" (p. 33) and also that blOlOgl—

'cal processes,'"unrelated to CNS lnsult" could also

-
n

‘;account'for large 1nd1v1dual dlfferences..‘(The'nature of

Vthese blologlcal processes was not spec1fled) ™5 account
' for Schwebel s (1966) data regardlng the relatlonshlp be- ..
tween R—I and social class, Kagan (1967) speculated that :

the 1nc1dence_of pre and:perlnatal trauma are greaterlln
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lower class children and this‘“.,. increases the riSk of
subtle damage to: braln stem centers ‘and therefore, insult
to 1nh1b1tlon system (p. 510). In the same artlcle he
offered an alternate hypothe81s. e Young preschool
chlldren who appear 1mpu&51ve and incapable of 1nh1b1tlon
are able to inhibit. However, thelr w1111ngness or moti-
vatlon to 1nh1b;t is weak" (p. 510). He further suggested
that the parents had not trled to traln their Chlld to in-

hrblt. Helder (1971) told a group of children that 1f
V they made few enoughvmlstakes they would be rewarded by
being allowed to play w1th toys at the end of the testlng

Results lndl%%ted that th;s group. performed slower on the
"MFF as companed to a control group but there was no. srg—
nlflcant dlfference between the ‘groups on ‘error scores.

In this study no pretest measures were taken,'subjects
were noE*ﬁavrded 1nto reflectlves and 1mpuls1ves and the
experlmenter did not ascertaln that playlng w1th toys had
. an 1ncent1ve value for the chlldren. 'In the same experl-ﬂ
\ment Helder 1nstr%cted a group of subjects to scan . and com?;

pare all stlmull and also to delay respondlng untll they »
| found the way in whlch every 51ng1e flgure but one was

dlfferent from the standard > Thls group performed slower
and made - less errors as compared w;th the control group.‘

Thuslthe’hypothe51s Whlch attrlbutes 1mpulsrv1ty to im-

proper training recelved some. support.» Kagan et al

(1964) speculated that the degree of 1nvolvement w1th
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the task is an important variable. The’child mho has high
standards‘of performance should be more likely>to reflect‘
over alternative hypotheses.' The child who cares less
about the quality of the product’ should be‘likely to’adopt
an 1mpuls1ve trial- and—error strategy. ‘Kagan andeogan\;
;(1970),speculated that,the greater the fear of making a“
-miStake the more reflective.and cautious the performance;“
whlle minimal anxlety over potentlal errors results in an
impulsive performance. They also offered an alternatlve
hypothesis: " Reflection and impulsivity are the result of
different sourcesrof.anxiety."Reflectives equate'imcom?
petence w1th maklng errors, 1mpu131ves equate 1ncompetence
w1th slowness. In order to avoid socral-censure as alif
vresult of lncompetence, they act accordlng to thelr re-.
spectlve belief’ systems. _A simpler hypothesls Was : ”'i,‘»f
gﬁyaffered by Messer (1970b) Hevstated'that imbulsiuesxare.
characterlzed by a lack of anxmety or ‘concern over error.'
Rtflectlves in contrast are more anxious or concerned -
about their 1ntellectual performance. It should be notedm:
that although -two dlmenSLOns are- 1mpllcated (carelessness"
~and amount of. anx1ety over error) the deflnltlon of both
» 1s.lack1ng. Ward (1968) showed atllmpu151ves lncreased
( their 1atenc1es ‘on the MFF follow1ng errors. Accordlng
“to hlm, 1mpu151ve chlldren were .more respon51ve to evalua—.

tional cues as comparede1th reflectlve chlldren. This

finding suggests that} ‘(a) Impulsiveisaperformance_is
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beino modified’during the testing situation. (b)v The
'avoidance—of—anxietY‘ hypothesis is incorrect,'since it

”predlcts that fOllOWlng errors, 1mpu151ves will’ perform
even faster. (c) Thev‘mlnlmal anx1ety over error" hypoth-
‘esis is'alsorincorrect‘51nce it predlctsvthat followlng
errors impulsive's performance will not change. Cultural
normsyuere aiso implicated ;... since.our culture gener-
ally equates speed of thlnklng w1th 1nte111gence"
(p. 1313), a chlld who doubts hls ablllty, but w1shes to
deny this doubt, wlll act 1mpu151vely.‘ Kagan - and Kogan
further speculatedyabout the antecedents of R—I- If em~
pha31s was placed on avoiding errors and‘pralse delivered
‘"for inhibiting asocial behavior" (P.:l3l4),%§he chiid
would define adult approval and pOSitive'selffeValuation
in terms of lnhlbltlon of 1nappropri§te behav1or.; The im-
‘pu151ve child, on the other hand, was reunforced for actlve
Vaccompllshment:rather than for 1nh;b1tlon of the'lnappro—
priate; | ' o |
-rhe material presented raiSes thelfoliowing questions:
1. Are-impulsives brain damaged° Will they’ perform '
_astBD children on a neuropsychologlcal test battery° Do
“they manifest more neurologlcal s1gns, compared w1th re—‘
.flectlves? Is the frequency of pre and post natal trauma
’greater for 1mpu151ves? Do,adults become more impulsive
follow1ng braln damage? | ' | | v
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2. MBD chlldren manlfest numerous behavroral def c -
its, such as poor impulse control and perceptual and per—';;
ceptual-motor def1c1ency (Cruickshank and Paul 1970)r

’ \

Are these deficits assoc1ated with tne R—I dlmen51on°

- 3.. 'Is the performance of MBD chlldren on flgure—
ground test (Strauss and Lehtlnen, 1947) related tOWR-I7

Furthermore,<w111 the reductlon in 1mpu151v1ty, wrth ho ,‘gff

training in flgurevground perqutlon, brlng about chaﬁ@e

in the performance on such a task?
4. If 1mpulsrves are indeed - capable of 1nhib1t1n'
but thelr wrlllngness or motivation to inhibit is weak

K
would a change in motlvatlon enhance thelr def1c1ent per—

formance? ' . - ' o o R g
5. 1Is 1t true that the parents of 1mpu151ve children
dld not traln their chlldren to 1nh1b1t If so, why°
6. Are reflectlves more 1nvolved w1th the task and
are thelr standards of performance hlgher°,
7. Is there an’ 1nteractlon between R-I and dlfferent
sources of anxn.ety'> Is there an association between 1m
”pulszvrty and denlal ané‘self doubt° Wlll relaxatlon and
desensrtlzatlon procedures brlng about change in R—I°: |
8. If the 1mpulsrve chlld has doubts regardlng hlS
'1ntellectual capa01ty, is the ba51s for thls doubt a real'
_or 1mag1nary one? | |
9. Are there between—culture dlfferences w1th re- "

spect to frequency of R-I and can these dlfferences be

N predlcted from cultural norms°

—



\ 10. If indeed reflectlves were relnforced for 1nh1b- Y
1t1ng 1nappropr1ate ‘and asocial behav1orland in contrast,~
1mpu151ves were not, will the frequency of asoc1al behav—
ior be smaller for reflectives?. And of more “importance--
are delinquents impulsive? 'If yes,'Will_a change in im-

- pulsivity bring about a better prognosis?

‘Impllcatlons of R-I

Kagan‘(1966b) stated that most teachers are not at-
‘tuned to this behavroral aspect of the child and rarely
‘do they notlce whether the child is 1mpulsrve or reflec—.
tlvéggnéhls conceptual approach to problems. "Many teach-
ers assume tﬁ%t'thls behavlor (errors 1n_reading:teXtual
'materlal[vis‘the,consequent of low motivation, poor visual
acuity‘or brain damage" (p. 159). ' He suggested that read-a

ing dlfflcultles could be the result of an 1mpu131ve con—

ceptual tempo and that remedlal work mlght well 1nclude

-1.

'expllclt practlce 1n reflectlon., He also. stated that ".L)
there 1s a- tendency to class1fy the reflectlve Chlld as |
Tslow" and less-brlght than the 1mpu151ve, qulck chilgd"

'(ﬁ: lSQ). Furthermore, he malntalned that the lmpu151ve
Chlld of below average ablllty experlences more overt

; fallure in the: classroom because of his 1ll consrdered

answers. Teachers were asked not to'punlsh such a re-

. sponse, since censure would create anx1ety and apathy in

&

such chlldren.' Kagan et al (1964) suggested that‘"

the anx1ety resultlng from repeated fallure, as consequent

oy
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‘of impulsive reporting, could lead to generallzed expecta-
-, _
tlon of failure. and w1thdrawal of 1nvolvement from intell-

'ectual tasksg" (p 13).

1

The llterature rev1ewedvsuggests the follow1ng‘ques—
tlons. | "., Co I . IR
l.“ Are t*achers aware of 1nd1V1dual dlfferences along
the R;I dlmen51on? Do they nake the assocmatlon "slow= |
: dull"’ | |

2. Are reading difficulties the result of impulsiv-
T
ity? will tralnlng in reflectlon help poor readers?

3. Do 1mpu151Ve children experlence more overt fall—'
~ure? Do they ant1c1pate failure more frequently than dotﬁ?
reflectlves'> O0f more 1mportance, are school drop-outs im- -

pulsrve?

"R-I and the Mainstream of Psycholocy

| | Raéan et al, (1964) demonstratedvthat"with age there
1s a decrease in error and increase in response‘time on

/yarlous measures of R-I. This . age—related procegs could

4 pe conceptuallzed as perceptual Or -even cognitive matur—

‘ ityi; The young ‘c¢hild does not adequately scan the stlmu—
lus array and does not form alternatlve hypotheses. This
procesg?much resembles Plaget s (1964) centratlon° The.
young s perception 1s caught and is held by one- domlnantt°

aspect ©of the field. | It was . shown by Elkind (1969) that

T

 with age perceptlon becomes more decentered and that’ per-f”

ceptual decentratlon is related to flgure—ground
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perceptlon, scanning and reading.‘ It would be of 1mpor-,
B

tance to flnd out whether R-I is
T

decentration dlmenSLon and more speC1f1cally, whether re-

“

ated to the centratlon—

. flectives matched for age and IQ with 1mpulsrves will per—,
form better on tests of perceptual decentratlon. )
Wltkln, Dyk Faterson, Goodenough and Karp (1962) in-
"troduced the field dependence-lndependence dlmenSLOn to
account for 1nd1VLdual dlfferences on varlous tasks such
as - the Rod and Frame~and flgure ground tests.__"Fleld de-
pendence lndependence dlmen51on refers quite spec1f1cally
to thenablllty to OVercome an 1mbeddlng context" (p. 58).
It is probable that thls ablllty determlnes to a large de-v
gree the performance on tests of R-T such as the MFF. In-
deed, Keogh and Donlon (1972) found a correlatlonkof“.37¥]A
“between-MFF error'and‘Rod’and Frame Test scores.. {(ThisV
correlatlon approached, but did not reach statlstlcal 51g—'
_nlflcance) ) Further 1ﬁvest1gatlon of the relatlonshlp be—f'
'tween ‘these two dimensions mlght be frultful. :
o Anderson S (1962) hypothe31s about the elationship
between‘motor 1nh1b1t10n and cognltlve perfo~ ance may
“serue as a link between R—I and stlmulus gen rallzatlon,
.'nerceptual closure, arousal deflclent cortrcoretlcular

"

*control Chlld rearlng practrces and p051tlve relnforce—-
(,;,..'

‘ ment of motor lnhlbltlon. It would be of 1nterest to flnd_j"

out (a) whether 1mpu151v1ty on -the, MFF is related to lm“}///;y

pu181v1ty on “Anderson's test- (b) whether‘perCeptual _
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closure is reached more gulckly by 1mpuls1ves, (c) Whether‘-
:the R-I dlmen51on 1s related to arousal level, and most
1mportantly (d) whether posatlve relnforcement of motor
inhibition - (the dellvery of verbal, tanglble or token re-
inforcement contingent on adequate motor 1nh1b1tlon on a
task such as the Draw. A Llne Test) w1ll have a benef1c1al
-effect and whether thls effect, 1f obtalned will general-.l.

‘&ze to the MFF and other tests of R—Ir

%ﬂ S Dragnus and Multari (1961) using a recognltlon task
A J 5]
demonstrated that younger, as compared w1th older chlldren

tended toward earlx}and often 1ncorrect ldentlilcatlon of

;;blurred plctures. Wlth age chlldren became more cautlous,
' they waited until more cues were added ‘and they were more'
'certaln about the ldentity ‘of the stlmulus. The degree of:

cautiousness or subjectlve certalnty about 1dent1ty of B
‘stlmull mlght explaln the developmental change along the
R-1I dimension (Kagan, 1966) | Moreover, Kagan s (l965a)
suggestron that "..i the reflectlve Chlld is a low—rlsk

child .o the 1mpu151ve Chlld prefers a hlgh—rlsk orlenta— 3
. %f\r )

tlon" (p. 155) much resembles a classrflcatlon on. a

é&
cautlousness dlmen51on. It would be of 1nterest to flnd

*out whether reflectlves and 1mpu1s1ves matched on ‘age A”f\l\
w1ll dlffer on tests of ‘cautiousness. I -

Accordlng to Furneaux (1961) there are at least three

relatlvely 1ndependent determlnants of problem solvrng

—

abllltY' Speed, accuracy and pers1stence.r Gupta (1970)

v]
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who 1nvestlgated the relatlonshlp begtween R—I and perform-
ance on.Furneaux s, tests found that reflectlves and rmpul-
51ves dld not dlffer on Furneaux s measure ‘of.. mental speed
However,‘the groups dlffered on per51stence, a finding u
Whlch denotes/that 1mpu151ves glve up easmly and are not
as per31stent in thelr -efforts as are reflectlves-o
'Atklnson (1965) speculated that for subjects in whom the
motlve to avoid fallure 1s(dom1nant and who begln to fail
on succe551ve trials on-afélven task there is a reduct?ﬁ
in the total stgength of the tendency to perform the task |
:and they may . quit the task very soon after their 1n1t1al
fallures. Furtner studles should 1nvest1gate whether the
- .lower persistence of 1mpuls1ves is due‘to the need. to :1*
;nav01d fallure. | o | .

Easterbrook (1959) hypothe51zed that emotlonal arousal ‘”
'acts con51stently to reduce the range of cues that an . or/q
ganism observes, malntalns an orlentatlon toward and re—~
tsponds to. Slegleman (1969) found that the rrequency of
observ1ng responses of 1mpulslves was 51gn1f1cantly lower
fthan that of reflgct1Ves._th is p0551ble therefore that ’
the range of cue utlllzatlon of 1mpu151ves 1s narrower
r‘than that of reflectlves as a result of . hlgher arousal
alevel Further research should be condzﬁted to determine
' whether the emotlonal arousal of 1mpu151ves (as measured

by bloelectrlcal act1v1ty or by anxlety tests) 1s hlgher

than that- of reflectlves.f



In summary : The survey'of the llterature, by no

o means exhaustlve, suggests that the . R—I dlmen51on can

account for 1nd1v1dual dlfferences On numerous * tasks.
‘However, many questlons remain unanswered. and_more re-

search in the area of R~I is needed

' Purpose and Predlctions

Before statlng the hypotheses whlch .are to beftested
in thls study, a brlef summary of the problem areas from
whlch these hypotheses were derlved is needed It w1ll
be recalled that the follow1ng 1ssues were presented in
vthe rev1ew of the llterature _ . .

Kagan and Kogan (1970) stated that R~I is independ-
ent of verbal ablllty, ‘but Gupta (1970) and SOuch (1970)
found the contrary It was suggested that the format of
the tests used by these 1nvestlgators mlght account for
the dlsparltles. Whlle the tests. Wthh were used by Kagan

et'al' (1964) did not use a multlple ch01ce format, the
’ tests used by Gupta and Souch dld It was further sugges—‘~

@,

]
ted that multlp}e chomc 8 1nvolve reflectlon over alterna—

tlves, a task which 1mp 151ves perform poorly It fol-ows
’ o W \ \y‘-}'
that if verbal subtests, w1th a. mlnlmum of response alte
v g
natlves (such as the WISC Vocabulary and Dlglt Span) Wlll

<2

be admlnlstered reflectlves w111 not dlffer from i?pul-

sives on these measures. on the other hand, the/ aven

Logre551ve Matrlces 1s a multlple ch01ce test’gﬁuch de-

" mands reflectlon over alternatlves. It was” ested that . °
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- of reflectlves.,
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on this test 1mpu151ves w1ll perform more poorly than re-
flectlves and thelr performance w1ll be faster than that

Kagan (1965) stated" that poor scores on the Bender-
Gestalt Test may arlse from anp” lmpu151ve dlsp051tlon.' It
follows that on a 31m11ar perceptual motor task (Rutgers),
1mpulsrves w111 perform poorer than refleotlves and their
performance on this test will be faster than that of re—'
flect1Vbs. Melchenbaum -and Goodman (1969) and Kagan (L966,
1967) suggested that 1mpu151ves are less capable of inhib~
1t1ng 1rrelevant ‘motor responses. 'Itvallows that on ‘the
Draw A Line Test a test Whlch requires motor inhibition
(and not reflectlon over alternatlves) 1mpuls1ves will per--

form faster than reflectlves. Kagan etal (1964) showed

" that performance on the Draw ﬂ Face Tect 1sarelated to the

R-I dlmen51on. SlnCe this test is very 51m11ar to the Draw
A Person Test, 1t ‘was sugcested that 1mpu151vqs Wlll per-

form more poorly than reflecfives and thelr performance

' would be faster than that of reflectlves on the DAP.

%  Kagan (1965b) showed that the. R—I dlmen51on is re-

lated to reading-skills. Also, Gupta<(l9ZQ) showed that.

on a scholastic achievement test impulsives performed -

'“‘poorer than 2 ”lectlves. If the R-I d1mens1on is related

to academlc achlevement and also, if R—I is 1ndependent

\' of verbal ab111ty (as measured by WISC Vocabulary) 1t :

follows that multlple correlatlon between academlc E -
-~ . o .

a
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achlevement as a crlterlon and Vocabulary and R-I scores
as predlctors will be significantly larger than the cor-;
relat;on between the crlterlon and-vocabulary alone.

Kagan (1967) suggested that chlldren who appear 1m—
‘pu151ve anrd 1ncapable of 1nh1b1tloﬁ are able to 1nh1b1t
" however "thelr w1lllnﬂless or motlvation to inhibit is .
weak" (p. SlO). It follows that an increase in motlva—
tlon,.as a result of 1ncentlves, wrll_produce.a change of
1mpu151Ve behav1or. | ‘

It w=s suggestedvthat Mithel and Metzner's (1962)
“conStruct, the ability to delay gratification, ‘much re—»'
‘sembles Kagan's construct of 1mpuls1v1ty, in that Mlschel
et al. postulated that learning to delay is 1nt1mately
‘bound up with learnlng to think, whlle Kagan (1966) sug-~
gested that the reflectlve child is .mgre able to tolerate

the delay between presentatlon of the pr blem and the

offering of a solutlon It was suggested that 1mpu151ves

will be able to delay 1mmed1ate gratlflcatlon to a lesser

~

degree as compared with reflectlves and also’ that the ﬁf

'latenc1es of thelr responses on- the Preference for De-

v

- layed Reward Test will"” be shorter than those of reflec—'
’tlves. ST -
. N

The purpose of thrs research was-

e l{' To descrlbe “the four. groups (fast-accurate} fast—

'kqnaccurate, slow~accurate and slow—lnaccurate) in terms of

performance on verbal cognltlve, scholastlc—motor and

A



perceptual-motor tasks. .In the majority of‘the stUdies
}reyiewed,~thefast—adchrateuand_slow-inaccurate‘subjects
" were. excluded and only reflective (slow?accurate) and im-
pu151ve (fast—lnaccurate) subjects wete compared It was
"suggested that a descriptlon of the behavior of these two
anomalous groups' is needed as very llttle data is avall—‘
able about ‘their performafeewonﬁvarlous psychologlcal |
.tasks. . v - | R
-27' To investigate the relationshlp between ﬁ-I.and ’
pperformance‘on the Rayen'ProgreSSive Matrices. Slnce re-
- flection over alternat1Ves is needed on thls test ‘a task_
dwhlch 1mpu151ves perform poorly, and 51nce this test 1s
widely used in clinical Settlngs, not‘taklngjrmpu151v1ty
into consideration‘migﬁt lead to'inadequate c?nclusions‘y
about a subject s abllltles. ‘
3. To 1nvest1gate the effect of lncentlves on the‘
_performance of 1mpu151ve chlldren. | | 4
4. To determine whether ‘the relatlonshlp between RrI ]

'and preference for delayed reward is psychologlcal or sem-'h

1
-

antic in nature._;‘y o ‘ , o
o The following hypotheses can be loqlcally derlved
from boqﬁ theory and related research
R B There is no. relatlonshlp between R-T and the WISC ";
Vocabulary and Dlglt Span subtests. v |
d2. Performance on- the Raven, Rutgers, DAL and DAP

tests is related to the R—I dlmen51on- reflectlves;as f'
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compared w1th 1mpu151ves perform better on theseé tests and
their performance is. SLgnlflcantly slower.

3.. Reflectives score higher than impulsives on tests
of scholastlc achievement.

4;' Multlple correlation between*academlc'achlevement
as a crlterlon and vocabulary and R—I scores as predlctors
is 51gn1f1cantly larger than the . correlatlon between the.
crlterlon and vocabulary alone. ’

5. Incentlve-motlvaﬁlonxhas the largest effect on
the performance ofﬁlmpulsives whose willingness or motiva-
tion~to inhibit is weak.’ By:contrast, reflectiv subjects'
motivation to inhiﬁirzis greater so that incentive:motiva—
tion affects_thelr performance to a lesseéer degree,

o 6. Reflective subjetts can;delay_lmmediate gratifi-

“cation‘better than impulsive subjects.



CHAPTER III

= METHOD
‘ng,._ (‘? '
SR ; . ‘1;"
Subjects

'. The sample for this study con51sted of 121 grade two

K-

students from four Ed ton Publlc Sch001'System schools,
/TE

There were 64 boys 7'gir15:in-the sample. Mean'age

"was 93.5. months w1th a standard dev1atlon of 4 9 months.

g

No attempt was made to make the sample representatlve of

a predetermlned populatlon. The experlment was conducted
14

durlng the months of May and June, 1973.

= _. and Rationalevfor Test Selection

Brlef descrlptlons of the tests which were used 1n

. this study are given below. " Also, reasons as to-why;these’ :'

tests were selected are presented.

\ ! [

Matching Familiar Figures

This test has been most frequently used for the in-
yestlgatlon of the R-1 dlmenSLon (Kagan, 1965a, Yando &
Kagan, 1968) The subject is shown a picture of a famll-

1ar object (the standard) and 51x stlmull only one of »
| whlch.ls 1dentlcalfto the standard. The subject is told
to select the _one sthulus that is identical’ to the"

37
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standard. A record is kept of the total number ofverrors
for each 1tem up 'to a maximum of six errors, and latency
to first response to the nearest half—second A 511ent
.stop watch not_ visible to the subject was used for timing.
~ Scores are the number of errors and average latency. A
double nedian split of 1atencyvand error scores results in
classification of subjects into four'qroupS° ‘ﬁast—accur—
ate (FeA), slow-accurate (S -A, reflectlves), fast-inaccur-
ate (F-1I, 1mpu151ves) and slow—lnaccurate (s-1). Testf'
retest reliability after a short interval.ls hlgh: qInfa'

pilot study conducted by this investigator split ha;fare—
liabilit§ between even-and odé numberéd items, a procedure:,
suggested by Downie and Heath (1965) was found to be .87
for 1atenc1es and .79 for error,scores (n = 15 grade two
pupils). It should be noted that the determlnatlon of ﬁ@h
flectlve or 1mpulslve respondlng is group spec1f1c because
’there arefno absolute standardlzed cuttlng scores avall—
able on this test.

For the purpose of the present research the test was
d1v1ded 1nto two subtests w1th 51x items and two demonstra—
t;on items ;n each test. One,subtest was made up of oddf |
numbered items while-the.second test was made up ofveven |

numbered'items:

WISC Vocabulary Subtest

On this . subtest (Wechsler, '1949) -the subject is asked'

“to verbally derfine glven words. . The test was selected.
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because according -to Kagan et al. (1964) it does not cor-
'relate 51gn1f1cantly w1th the R-I dlmen51on. It corre-:
lates highly with verbal 1ntelllgence and 1t is easy to

. administer and score. Also, scores on-thls test aid in

4

sample gfscription v Raw scores were converted to. scaled
scores accordlng to the WISC manual ‘ :

o

PR

WISC Digit Span Subtest’ B

On'this-suhtest (Wechsler,'1949)"the subject is:asked_
' to repeat a_series of digits.. Slnce no reflectlon over |
alternatlves 1s needed dn thlS task it was expected that

it would not be related to the R—I dlmens1on. If, on-the
other hand, this intelligence subtest did correlate 51g—
nlflcantly with the R-1I dlmen51on, it would suggest that
factors other ‘than reflectlon over alternatlves, i.e.,
memory- and attentlon, are 1nvolved in thls construct Raw
_scores (sum of the scores on dlglt—span forward and back—
;ward) were converted to scaled scores accordlng to the

WISC manual.

—h

Coloured Progressive MatriCes .

ThlS cognltlve test (Raven, 1960) was selected be—hd-f}
cause ltS format resembles that of the MFF - The subject
has to\reflect over 51xlalternat1ves only one'oﬁ which
fits in the matrix;: It‘was snggested that because of the
'format of the test and not because of the capacity neas—

hnred; impulsives will perform éoorlyhon it and'aISO,.that

>
.
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1mpu151ves‘w111 complete the test faster than reflectlves.‘
Scores on thls “+test were {a) tlme to complete the test and
(b) standard scores. (Ss-percentlles were converted to
standard scores w1th a mean of 100. 0 and a. standard devia-
,tlon of 15.0) ¢ The flrst four 1tems on subtest A were
used for demonstratron and tlmlng began after the\comple—

: tlon of the fourth 1tem.»‘“

‘Rutgers Draw1ng Test (Form B) o L -

: Thls percepual motor test (Starr, 1969) muéh resem—
bles the Bender Gestalt Test (Bender, 1938) The‘chlld is

asked to copy geometrlcal figures. However, the Rutgers

1

test 15“more.su1tab1% for‘use wrth young children“and it
L' X - \
is ea81er to admlnlster and score: Scores on- thls test

‘were (a) tlme to. complete the test and (b) Draw1ng Quo-t
tlent (DQ——drawrng age lelded b¥ chronologlcal age)

43
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The flrst two, ltems were used for demonstratlon and tlmlng

vbegan after the complegfon of the second item.

‘ .

Draw A Line Test ~ » VI

-~ In thlS test (Kagan et al., 1964) .the sub11ct is
,"asked to draw a llne af slowly as he can. Cn o second

'trlal he is told to (6 it agaln even more SlCH v than on
’the prev1ous trlal f ThlS test was chosen because the
role of perceptual and cognltlve ractors is at a mlnlmum
whlle the factor of motor 1nh1b1tlon is at a maxrmum.

The score on thlS test was the sum of the tlme taken (1n

.seconds) on. both trlals. |



41

Draw A Person Test i

'This'teSt (Goodenough, 1926) was chosen for'the fol?
_lowfng reasons: (a) Accordlng to Kagan et al.'s (1964)
'formulatlon, performance on thls test is expected to be
dlfferentlally affected by the R—I attitude. Slnce this
'test (and also the Rutgers and the Raven) 1s widely used
in cllnlcal and educatlonal settlngs as a measure of in-
‘tellectual development,_not taklng 1mpulslv1ty into con-~
s1derat10n may lead to 1nnaccurate expectatlon. (b)' In,
aa preliminary 1nvest1gatlon thls test was admlnlstered to

' two groups of fourth-grade pupils from a low soc1oeconom1c'

"'level After a perlod of three weeks, puplls in the flrst

groups (the exper1mental group) were shown a large choco—‘
late bar and were told that the pupil who drew the best
‘plcture would receive 1t The control group on_that occa-
sion received the- standard 1nstructlons. The results in-
4.&Tcated that the experlmental group s performance srgnlf-
1cantly 1mproved as a result of 1ncentive motlvatlon (the '
means on the flrst and the second sessions belng 80 3 and
91.8 respectlvely) The control group S perfogmance Slg—"
-nlflcantly worsened on the second testlng sess1on as com-'
-pared with “+the first testlng ses51on (means were 86 3 and
81.9 respectlvely) This effect was attrlbuted to ross of
_1nterest. «Thls belng the-case, the DAP can also serve as
an adequate measUre of 1nduced motlvatlon. The scorlng

i

_system used was that of Goodenough (1926) rather than that'
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of;Harris (1963) becauge lt\was simpler and faster to use.
Subjects were asked to draw a plcture of a man and after g
.thlS was completed they were asked to draw a woman. Raw
scorLs were converted to- MA and IQ (MA d1v1ded by- chrono-
lozlsal age). Scores on this test were (a) average - IQ and

(b) average- time to complete the two draw1ngs.

- Preference"for‘Delayed Reward

In this test 31tuat10n (Mlschel and Metzner, 1962) j“
'the sub]ect is asked to chose between an 1mmed1ate,v
i smaller reward (Im. R) and a delayed,; larger one (Del R);
The test was sllghtly modlfled in order to ascerta}n that’
the objects which were offered had an 1ncent1ve vafue for
| each subject (after Zigler and De. Labry, 1962) Flrst a-
tray contalnlng twelve objects (four brands of chocolate
bars, a box of candles, two dlfferent combs, a toy car, a
bag/contalnlng 15 marbles, a felt pen, a ball-p01nt pen
and a small doll at an average cost of 14 5 cents per :'
item) was shown to each subject. The subject was asked o
_to select the most preferred item and the tlme to make a
selectlon was noted. . In the preference test the chosen -
.item was placed bes1de tWO such 1tems and the subject was
asked to choose.between Im. Rﬂand Del “R. The subject
was told that he\could have”"the smaller prlze now or the -

‘larger one next‘week" HlS ch01ce as well as the time to

make the dec1sron were recorded



. Blishen's Canadian Occupational Scale.

ThlS measure of socioeconomic status (Bllshen, 1968)

'whlch provides rank scores for various occupatlonal groups~

was used prlmarlly‘for sample descrlptlon.. The‘parent s

occupation was obtained from the child's school record. In

cases‘where\both'parehts;were working; only the father's.

‘occupation was used., If thefparent's'occupation could not

Y

: .. o e ' o . )
'be'ohtained from the record or the classroom teacher, this

informatidn was obtained from the child. OnefneceSsary

bquification was introduced. A score of 25.0, the lowest

on. the scale wds assigned t0>families on welfare.

Stanford Reading Achlevement Test

This standard test (Kelley, Madden, Gardner and Radman,

‘1964) measures vocabulary and conprehenslon. The three_‘

\

v

subtestsvwhlch were administered wereﬂ Word Meanlng, Para-

’éraph Meaning and Word Study Skills.v In all three tests

vthe -answer format is multiple-choice. Percentlles on each '

subtest were converted to standard scores W1th a mean of

100 0 and a standard devratlon of 15 0

,_Elementary School Mathematlcs SurVey

Thls test was deVLsed by the Department of Pupll

Assessment of The - Clty of Edmonton Publlc School System.

It evaluates conceptual as well. as computatlonal skllls.'

Percentlles,were converted to standard scores with .a' mean

. of 100.0 and & standexd deviation of 15.0.

43
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The mathematlcs and readlng tests were admlnlstered
by the classroom teachers as part of the regular test pro-

-gram in the schools and\the results in term of percentiles

were made available to the experimenter.

Procedure
The subjects were tested 1nd1v1dually in two se531ons‘

by two experlmenters, a male and a female._ 'In the flrst

session one MFF subtest (odd numbered 1tems), the WISC

'Vocabulary and Dlglt Span’ subtests, the Raven, Rutgers, DAL,

and the ‘DAP were admlnlstered to all subjects 1n random or- -

" der and unger standard 1nstructlons. FolloW1ng testlng,
Sub]eCtS were lelded into four groups u31ng a double ‘med-
1an spllt of. the MFF latency and error scores: The four
groups were: Fast—accurate (F-A, n ; 20), slow—accurate

"G~ A reflectives, n = 41), fast-lnaccurate (F— ; 1mpul-

51Ves, n = 40) and slow—lnaccurate (s-1, n = 20) In the
5'second se551on only two of the e- groups were tes ed--re—-
| flectlves (slow-accurate) and impulsives (fast—lna
These two grdtips were each d1v1ded 1nto experlmental and
control groups. Twenty-one subjects were as31gned to the

.reflectlve—experlmental group (R—E) 20 to the refiectlve—

_ control group (R-C):, 20 to the 1mpulsrve-exper1mental

- grOup (I- E) and 20 to the 1mpu151ve—control group (I ~-C).

:‘ASSLgnment of subjects to groups was random with one re-

”strlptlon, namely that the proportlon of male female in

v

‘each subgroup was the same. Random assignment ofvsubjects'

urate). .

A
v
A
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was a procedure preferred to matchlnq because of the num--

ber of varlables 1nvolved -Just befo:- testlng each of

o

.the subjects in the experimental groups was shown a tray
contalnlng ‘the various 1ncent1ves and was told to select
a preferred 1tem._ After the selectumzwasnmde,'the sub—
| ject was told that ‘he could w1n that object as a prize if
he performed well The followrng 1nstructlons were given:

Remember, last time we did some tests? ThlS time

we will do some more. - See this tray? (E i tro-.

duced the tray which contained the various cen- -

-. tives).. which one do you like best? (Timing E

~ start at this poinht and terminated when the sub-
ject indi ted his chaice). That's fine (after
selectlon wa €). You can win this one if, and
only if you do your best on the- tests today. - Re~.
member in order.to w1n theoprlze you have to do

) »your best ‘ . >

Y

In the second se351on th. second MFF subtest the
_Rutgers, DAL and DAP were admrnlstered in random order.w
At the beglnnlng of each test the . subjects in the exber—
’1mental groups were remlnded that in order to win- the
prize- they had to do thelr best., Subjects 1n the control ’
;groups were glven tge follow1ng 1nstruct10ns-

Remember, last time we dld some tests? s
This time we w1ll do some more. B A ?

Because thlS experlment*was not. de81gned to test the‘

"elther groups. .

o .

After all testlng were completed each subject was

'-thanked and told that he 91d well Each subject in the

N o . B . ..A - - . t o
. . s
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control groups was shown the tray contalnlng the prlzes

"and was asked to select.the object he liked. best and the
N

latency of that response was recorded ereference for de— .

layed reward was conducted w1th the control groups rlght

[l o

after the selectlon of the reward and for the experlmental

bl

groups after all tests were concluded In thlS choice

81tuatlon for both the experlmental and control groups’

'}the prize Whlch was selected by the subject was placed on

o

a table and bes1de it, at a dlstance of about one foot was
ﬁplaced a second prlze, the same 1nfquallty “but double in

\value and belng percelved by the subject -as such (for ex-_r;wm
;ample,ylf the subject sel;cted a bag of marbles, the

'larger ‘prize was two .bags of marbles, etc ). Themfollow—

8 P

el , .
ing 1nstructlons were dellvered » -2

=See ‘these two?, _(E pornted to the prizes). I

. would l}ike® to thank you for your cooperation and
fine performance. Which one of these things will
you chose: The smaller qhe (E pointed to. the .
smaller prize) now, or, the larger one (E pointed -
to the larger prize) next week’ T N

The subject s ch01ce (Im. R Vs, Del R) and. the lat- b'
ency of his cho;ce were - recorded. All subjects were given
the prizes they had chogen at the promised "ime. |

In-order to\minimize~communication betwr,n subjects

[

,regardlng the 1ncent1ves, all the control su zcts from

" the classroom were tested flrst Subjects who completed

the task were kept occupled in- an adjacent room . untll all
the testlng on the control subjects 1n that classroom was

completed The experlmental s‘Ljects from that classroom

<
-
o



were then brought/fer testing. They were kept occupled

in an adjacent area and returned to thelr classroom 1m—

' medxately after 1nd1v1dual testing was completed

-

47"
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CHAPTER v

RESULTS AND DISCUSSION.

Sample'Description

Means and standard devmatlons for age, soc1oeconom1c‘

i

' status, the tests whlch were used 1n session one and the

readlng and mathematlcs tests are presented in Table 1.
Inspectlon of the»means suggests that the sample is
sllghtly above average on the Vocabulary and the RaVen
and below average on the Rutgers.r.However, calculatlon-
of the 95 percent confldence 1nterd§l (Downle and Heath
1965) for each of these means revealed that the expected
means (10 0 for Vocabulary;and 100.0 for the Raven and.. the
Rutgers) are w1th1n this 1nter;al , Dlglt Span, DAP and \“

i
scholastlc achlevement means are very close to the ex-

'pected means (10 0 for Dlglt Span and 100 0 for DAP and

scholastlc achlevement) : MFF mean latency 1s very srmllar -

.,»/

to-Souch‘s’(l970) data for hlS grade two pupils (l2 8) and

to Kagan s (1966) data for the same grade level (12 6)

Mean errors was approxlmately 1360 1n Kagan s sample and

~13 3 1n Souch s sample.; Mean error for thls sample (6. 3)
’fls not comparable because only half of the MFF was. admln-_
';:1stered. There are no normatlve data avallable for com- -

5r3parlson 1n the case of the Bllshen Scale, DAL, Raven,

Rutgers and DAP Tlme scores. ) :

48 -



PLE DESCRIPTION. MEANS AND STANDARD -
‘ATIONS OF DESCRIPTIVE VARIABLES AND

TESTS ADMINISTERED IN SESSION ONE

<

TABLE 1

49

vemiable © | JUmitor sp

Age \ ‘,ﬂén{hs“~” . 93.5 4.9
Blisheén T 39.8 17.1
MFF Latéync.:y ‘ :'SéC'ZOIvldS | 133 ‘ | "7.»2
MFF Errors | ”56.3, 3.3
Vocabulary éc§;ed scores 13;5 2.8
"Digit>Span scaled scores | 1g.0 2.6
DAL, o seconds NY,},54;S | 11.1
._'gutgérs DQ | | 91.9 | 15.4
Rutéerszimé 'hipdﬁes. 372.0 148.1
‘Raven s§ i 111.7° 14.3
Raven Time minytes '| 519.0. 162.4
DAP 1. 98,8 16.4
DAP Time minutes 154.9 90.1
Wérd Meénihg | #Eéndé;d scorésv‘QB.é o 15.7

. vParagraph Meaning; stanéard scores'.és;ff _ 16.2
Word Study Ski;ls 'sﬁandaré SCO;és ?b.o ,; 15.8

' Ma»the_matics | stslnda:d s:c‘orne's\_'.féG.ﬁ:_ 15.2
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Rel}abllity and Stabllity of Measurements

| In_order to determine the reliability of the. tests
whichtwere utlllzed in this research the scores of the
‘control groups (s-a control, n = 19; F-T control, n = - 20)
whlch were ebtalned in the two testing sessions were cor-
‘grelated : Also, t tests for correlated samples (Downie &
Heath 1965) were performed in order to determlne the s1g-
‘nlflcance of the: dlfferences between means which were ob-
'talned on the first and second se551on. Results are pre-
sented in Table 2 As can be seen, the DAL is the least
rellable test. ‘A correlatlon coeff1c1ent of .33 is statis-
tlcally 51gn1f1cant beyond the .05 level (df 37) but it
denotes llttle rellablllty.. Thls unrellablllty mlght be

dde. to two factors. (a) Only two trials were glven on .

\
X b

"'thls test and 1t 1s poesrble tHat two trlals are not a re-\‘_
1»11ab1e measure of the behav1or under 1nvest1gat10n. It 18\ _
“suggested that if thls test is to be used for research pur—\\;l

Tposes,vmore than two trlals should be given. ‘(b) The be—'> \§
.hav1or whlch the test samples 1s not stable over tlme._ _'

The dlfferences between the means of MFF latency and error -

;and Rutgers DQ were not 51gn1flcant On the DAL second

sessron (retest) the performance was slgnlflcantly slower

as compared with the flrst seSSLon.' Thls too may be at--
vvtrlbuted to either or both of the factors whlch were men—
:tloned above._ On the DAP IQ 51gn1flcantly poorer scores

:‘were obtalned on retest and the’ performance was s1gn1f1—

- .
cantly faster. Also Rutgers performance was srgnlflcantly_

.. ) . . . | '°



.faster on the second session.

groups seemed very enthu51ast1c.

/ =51
It was noted that many sub-

jects in the control groups responded with'"Oh, no, not
again" when they were asked to do the same tests the sec-

: £
ond time. In contrast,ythe children in ‘the experimental

.\

It 1s-suggested that two

factors, famlllarlty and boredgﬁ mlght affect the retest

scores‘of the_control groups.

o e B TABLE 2
CORRELATIONS BETWEEN SCORES OF R-C AND I-C GROUPS
COMBINED (n'= 39) o SESSIONS 1 AND 2, MEANS
FOR TESTS ON THE TWO SESSIONS AND STGNIFI-

'CANCE OF DIFFERENCES BETWEEN MEANS

o

vatiable; Correiati?ﬁ//ge;:ign?l 5?53232'2 p*

MFF Latency .92 13.8 13.8 N.5.
MFF Errors 81 6.5 7.1 | N.s.
DAL. 33 19.0 | - 66.6 .02
Rutgers DQ .84‘f & 91.2 N.S.
Rutger® Time 4-,.79. : V~313,6 .01
' DAP IQ .82 8.4 [ .01
" DAP time .76 160.1 128.3 .02

Adf‘=.38

N 2,
Ve

~

The data presented 1ndlcates that the tests: w1th the

exceptlon of the DAL are rellable._

The means of the DAL,

DAP IQ and Tlme and Rutgers Tlme on the second sess1ongh-
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: appear to be influenced by ‘the varlables whlch were- men—
tloned above. - (i | L |

v ’ J

Sex leference on the MFF.

o G
A v._g;r'}-" s

In order to determlne whether thejperformance of,e
males and females dlffered on the MFF, t-tests for indee
pendent samples (Downle and Heath, 1965) were performed.
Means of latency for males and females were 13 2 and 13. 4
respectlvely. The dlfference between the means was found
to be not 51gm1f1cant (p .8, df = 119). t Means of error
scores for males and females were 6 5 and 6. l respectlvely
-$The dlfference between the means was not 51gn1f1cant (p =
.5, df 119) | These results are congruent w1th Souch s |
(1970) data.p It was dec1ded to ignore sex dlfferences for j*ﬁ
the purpose of the present 1nvestlgat10n. Sex however was
btaken 1nto con51deratlon when sub]ects were ass1gned to

the experlmental or contrcl ‘groups.

Descriptioniof the Four Subgroups: F=A, S- -A, F-1 and 5- I

- Median latenCy on the MFF was 10.9 seconds. Subjectsv
who.obtalned this score or below were classified as'"Fast"
and those who obtalned a score of ll 0 seconds and above
fwere cla551f1ed as "slow". Slxty one out of 121 subjects
obtalned an error score of 6 or below and were cla551f1ed
‘as "Accurate" Subjects whose error score was 7 or above

v?were_classified as ”Inaccurate".‘ Table 31dép1cts‘the fre~

quency of subjects in each group.
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z ' J/ ' |
TABLE 3
FREQUENCY OF SUBJECTS IN EACH

'OF THE FOUR GROUPS -

F-A S-2 FeT s-1I

Males 10 21 200 | 13
Females' N o 20 - ©20 7
‘Total ) 20 | 41 | 40 20"

Se .

‘One—Way analyses of‘varlance for unequalAsanple"sizes
(Winer,'1962) were performea on. the data in order to de-
termlne'whether there were 51gnlflcant dlfferences between
the means of the four "’ groups. The means of the fo Y
groups, F ratios resulting from the analyses of varlance
and probablllty values (p) a55001ated w1th these ratios
(df = 3, 117) are presented in Table 4. As can be seen
from the table, 51gn1flcant dlfferences (beyond the .05 .

level) were obtalned for age, Bllshen, Rutgers DQ, DAP

nd Mathematlcs._ In order to determine the signif-

'g%£§§£ of the dlfferences between palrs of means, the pro—”
‘oedure suggested by Scheffé for maklng a posteriori test
'(Ferguson, 1966) was used The comparlsons revealed that

%\s A (reflectlves) dlffered 51gn1f1cantly (p < .05) from

L F-I (1mpuls1ves) on DAP Time and Mathematlcs. Also impul-

51ves dlffered 51gn1flcantly from S~1 on- the Blishen and .
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‘Rutgers DQ. All other comparlsons were not 51gn1flcant.
It should be’notea that the Scheffé method is more rlgor—
wus than other methods of comparlsons and that it will .

lead to fewer s1gn1f1cant rhsults. {f

The flndlng/that the s-1 group dldthot df%kfﬁg ' if;ﬁ%%‘
dlcantly from the other three groups on verbal abllltyhﬂ ’ g
congruent w1th Souch' s (1970) data.» Thefhlgh errorVSCore
of this group on the MFF could not be attrlbuted to a |
hasty performance or to ppor verbal Sklll or to- general
dullness | The data of ‘the’ Raven, Rutgers and Diszupport
this 1nterpretatlon. Kagan (1966)" attrlbuted the long ©
latencies of thlS group to extreme fear resultlng from
‘their 1nab111ty to formulate approprlate solutrons, but
he gave no explanatlon as to why they could not formulate
solutlons  In the present study the chlldren were‘plosely
‘observed9and the anxrous child was the exceptlon. It is
possible that the slow-inaccurate subjects were very
oautlous and consequently attended to: mlnute -and insignif-
1cant details, formed too many hypotheses or: lrrelevant
ones whiCh .1n turn taxed thelr memory or produced 1nter-‘
ference thus hlnderlng accurate evaluatlon of hypotheses.

| The flndlng that fast-accurate subjects did not dif- -
fer s1gn1f1cantly from the other three groups' on Vocabu~
vlary, Rutgers Do, Raven sS, ‘DAP IQ and scholastlc achleve—
ment does not agree w1th Kagan s (1966) statement that ) |

_'thls group is made up of 'bright subjects' A‘p0351ble. :



MEANS OF THE FOUR GROUPS ON SEVENTEEN VARIABLES

TABLE 4

OF ANALYSES OF VARIANCE

55

AND RESULTS |
' n
n — " T Y
Variable F-A | s-A | F-I | g-1I F p*
~ Age 91.8 | 95.3 | 93.3 | 92.1 3.28 | .02
Blishen 40.5 v4o.1iy'35.o 48.4 n2.82 | .04
MFF Léiency.“ ‘sjo?fm%é.S' 8.2 ‘16;2 143,50 .00
MFF Errors 3,9"kw3.5 9.2 | 8.8 |79.20 | .00
Vocabulary | 12.8 | 13.9 | 12.6 14.0 | 2.53 | .06
Digit Span 10.9 |.10.2 | 9.5 | 10.0 | 1.35 | .26
DAL . | s4.7 | sg.3 46.1 | 63.4 | 1.89 | .13
Rutgers DQ 87.7 | 94.9 ] 87.3 | 99.1 | 3.86 -‘,01
% Rutgers Time | 311.2 |402.4 365.6 |388.0 | 1.78 | .15
Raven SS 113.4 114.5 107.4 |112.6 | 1.88 }13
Raven Time 246.7 |521.6 .559:2 505.7 | 2.24 | .08
' DAP IQ 102.7 101.3 | 94.0 99.4 | 1.89 | .13
DAP Time 140.5 |1ss.8 |129.8 |147.9 3.46 | .01
‘Word Meaning 97.9 | 101.8 95.3 180.8 | 1.28 | .28
- ‘Paragraph , | | N :
Meaning 98.1 1102.0 | 94.7 |100.8 | 1.50 | .21
' Word Study R '
Skills | 100.9 1102.8 | 94.8 | 98.0 | 1.84 | .14
‘Mathematics. 96.2 | 102.9 | 88.9 - 99.9 | 6.80 | .01

% 4
af = 3,117
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Comparison of Reflectives”and Impulsives

T

Ferguson (1966) makes a distinctioén between a prlorl
.and a posterlorl comparlsons. A prlorl comparlsons are
| formulated prior to and apart from an 1nspectlon of the ‘
data and may be applled whether or not the F test has led
to the rejectlon of the null hypothesrs Slnce the dlf—‘-
'Kferences between reflectlves and 1mpu151ves were hypothe—.“
sized prlor to data collectlon, the method advocated by
herguson (1966) for a prlorl comparlsons was used to test
the s1gn1f1cance of the dlfferences Means of the tests'
',admlnlstered in se851on 1l for reflectlves (s~ A) and 1mpul—v
sives (F—I), F ratlos resultlng f¥om the comparlsons and
ltprobablllty values (p) assoc1ated w1th the F ratlos (df
1, ll7) can be seen in Table 5. - Reflectives and 1mpu151ves
d1d not dlffer with respect to age. This is contrary to
expectatlon ‘based on Kagan =3 (1966) flndlng ‘that age is
| *“he °—I dlmen51on Since only grade two puplls‘
participat - 1 A the present 1nvest7gatlon, these results '
might be due ©  he restrlctlon of 'the range of age. v'The'
i ~ding that tI.. _wo\groups dld not dlffer on socroeconomlo
status  (SES) ;;e" not support Kagan S (1967) -and Souch s

(1970) h' .oth s.s‘regardlng the relatlonshlp betwcen R-T

ard SES. Tp- Jparent dlscrepancy between Souch s ‘and the

R
T



_ Sklll and R-1
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”present,finding may‘bevattribuﬁed‘to sampling and proced-

ural differences: His samples came from tw0'distinct

social classes (means of 32 l and 65.7 on the Bllshen

Scale) thus lncrea51ng the 11ke11hood that SES effects‘“

-would be manlfested Thls flndlng is congruent w1th

Gﬁpta s (1970) L o . :" C ;n

pro

¢

[ The flrst hypothes1s predlcted that reflectlves and :

impu 5! performance on the Vocabulary and the Dlglt

Span 2st would not differ srgnlflcantly._ Thlsfhypoth—

3

esis was only partlally supported~’ There is no signifi—'

cant dlfference between the groups on the Dlglt Span teést.

Howevery the’flndlng that'reflectrVes performed better

than impulsives on the'Vocabulary subtest contradictsv"

T and Goodman {1969) , Gupta (1970) and Souch (1970)

) Kagan and Kogan (1970) statement that there is a sllght

‘and usually non51gn1f1cant relatlonshlp between language

N

The second hypothe51s predlcted that reflectlves

4.

would perform better than 1mpu1s1ves on the Rutgers DQ,

Raven SS and Dﬁ% IQ and also, that reflectlves would per—i

form slower on- the DAL and the’bther tests as compared

" with 1mpuls1ves. Thls hypothes1s was partlally conflrmed

‘Rutger;

The groups

'SS -and. DAP

4

Raven Time

the groups.

Wi

erQ

.....

dlffered 51gn1flcantly .on. the Rutgers DO, Ravén
o ) !t'

IQ and Tlme On the DAL Rutgers Tlme and

%here Were no slgnlflcant dlfferences between

The flndlng that the groups dlffered on the

lends support to- Kagan s (1965a) suggestlon.

It is concordant w1th the data of Melchenbaumv



TABLE 5
MEANS AND SIGNIFICANCE OF DIFFERENCES BETWEEN A

£,

REFLECTIVE AND IMPULSIVE GROUPS

Variable Refléqtivés © Impulsives

14

p*-

;MEF,Batéhcf >::l9.5 — ' 8‘2-
“FMFF.Ef}ofsf o tas . 935' ¢
“Age _'7. c95.3° I“93.3 . 3.55 N.s.

~ BlishépI . a0ar 35.0 1.81 N;é,
Vbcabhlarylﬁ - 13.9. K 12.6' . 5.07 I .65_
Digit Span - o 10.2 ) _9i51:  l.44  w.s.
DAL o | 58.3v" - 46.1 '3.43 N.s.

" . Rutgers DQ  94.9 - 87.3 5.21 .05
Rutgers Time | _402:4 © . 365.6. f 1. 26‘¥ N.S.
%avep‘ssfwr_ : ', 114.5_”~ C107.4 7 s.09 .05
RaVén'Time o 52i’é' w;: Css9.2 1.11 N.S.

DAP IQ. . o 1or 3

DAP Time 1go.g.

Word Meaning . 101.8 . 95.3 . 3.42 W.s.

Paragraph . i - o . .
4Mean1ng ' ) 24.7 . - . 4.10 . .05
 wWord Study W e ) IR
© Skills | 94.8 . 5,16 - .05
~ Mathematics = ;02;9 ”f”“‘; 88.9°%.  19.18 .01 .
* . ;w“ S 7
df =1, 117 o
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that the performance on'perceptualfmotor cests -1s related

[+

to\Ehe R-TI dlmens1on. 'The'finding'that the groups dif-
fered on the  DAP IQ lS “an extended repllcatlon of Kagan
et:al.'s (1964) flndlng regardlng the DAE teSt and is coh-
gruent with Williams' (1970) flndlng., ,Q.'-' - < |
The third hypothesrs predlcted that reflectlves would :
performe better than 1mpu131Ves on tests of scholastlc

uachlevement.” Thls hypothesrs was alsolpartlally supported

As can be seen from Table 5, on three of the four achleve—

K

~ ment tests reflectlves' performance was superlor to that

".

~

of 1mpulsrves' These results are’ congruent w1th Gupta s
(1970) but not w1th those of Campbell (1968) In. the presf
| ent study as well as in Gupta s study reflectives had
hlgher verbal scores as compared wrth 1mpuis1ves whlle in
Campbell's study, no- s1gn1f1cant dlfference was’ found ;
Tt should be noted that on tests on which Statlstl—.:

cally srgnlflcant levels were not méached the dlfferences,

were large and ln the predlcted dlredtlon. ThlS is true

for all tests w1th the exceptlon of the RaVen Tlme..

The 51gn1f1cant dlfference 1n verbal ablllty found in .

’ thlS study (and others) calls 1nto questlon Kagan's (1966)

and Kagan and Kogan s (1970) view that R-I is relatlvely 7

1ndependent of verbal abllrty.f It also denotes that the

results of. the comparlsons ‘are confounded They mlght ‘be

attrlbuted to R—I or verbal 1ntelllgence 3or to both an

order to remove the effect of Verbal ablllty, two-f

e S
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operations might be performed.
(a) Match reflectives and impulsives on verbal intelli- \

gence, exclude subjects Wthh do not match and perform t

. tests on the means of the other measures. ThlS procedure
is 1nadequate because only brlght-lmpulSlVes ‘and dqull-
reflectlves will be 1ncl :ded 4in the comparlsons. The

: samples thus created will come from art1f1c1al populatlons
so that the generallty of the flndlngs w1ll be limited.
f:(b) Analy51s of covarlance mlght be used in order to
statlstlcally control the effect of verbal 1ntelllgence.'f
This method has its llmltatlons Flrstly, it was found *
that Vocabulary correlated 51gn1f1cantly w1th the other
tests (. 27 with Rutgers DQ, 19 with Raven $S, .33 with
DAP IQ and a median of 48 w;th scholastic achlevement) as

well as Wlth the R—I dlmenSLOn so that partlalllng out the

effect of vocabulary mlght remove the effect of R=I on

. these tests Secondly, 1t was argued by Wechsler (1949)

.;that oL, 1ntelllgence cannot be separated from the rest
- of personallty"q(p 5) A stronger argument was advanced

. by Witkin (1963) who stated S B o .

With. regard to IQ, I feel that cognltlve styles

are- represented in performance on.standard intel-

‘“llgence tests, and so. 'controlling for I1Q' is not -
‘an’ appropriate issue in studles of cognltlve '
styles.‘ (p 122) _ :

The 1ssue of statlstlcal cont ol was summarlzed by i
' Meehl. (1970) who)stated'

In the matched-group method the 1nvest1gator

phys1cally constltutes a nonrepresentatlve
R < !

R



'artificial® subpopulatlon for study. In multi- Cos
variate analysis, he concocts statistically, by TR
the“maklng of certain algebraic 'co ections’', o
a virtual or idealized sample, the members of s
which are fictional persons assrgned fictional ) ‘
scores. . (p. 40l) " '

The argument agalnst statlstlcal control for rntelll-
gence is substantial. For the ‘reasons whlch were pre-

sented above matchlng or analysis of covarlance was not

performed on thé“data.

'Correlates of MFF Latency and Errors

'In order. to determlne the relatlonshlpslbetween MFF
Latency and Error scores /and. the varlables whlch were 1n-
'vestlgated in thls research Pearson.Product Moment Co -
relatlons (Ferguson, 1966) were computed Results are
:presented in Tablée 6 Latency correlates 51gn1flcantly
IW1th Vocabulary, ‘DAP - Tl e and Mathematlcs but not wrth
TDAL Rutgers Time and Raven Tlme. Error scores correlate
51gn1f1cantlva1th-age Raven SS' and Time, DAP I0 and '
Tlme, Paragraph Meanlmq, Word Study Skills and Mathematlcs."'
- Of 1nterest is the polltlve correla ~ion between Raven Tlme
and M¥F Errors whlch Zenotes that chlldren who performed _’>
relatlvely slowly on, the Raven had relatlvely hloher error
‘scores on the MFF | ’ |

The absence of 51gn1f1Cant correlatlons betWeen MFF
Eerrs and Vocabulary and Dlglt Span is congruent with

Kagan s state&ent regardlng the 1ndependence of R—I and

verbal ablllty.' Also[ the magnltude of the correlatlon

5
F
R



5 ’Kagan and Kogan (1970) but Con‘trary to expectatlon/“""'
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between Vocabulary and'Latency is small, as stated by

3

correlation 1§Jstat1st1cally srgnlflcant Inspectloﬂ of

\ 9

Kagan s (1966) ‘data revealed- that for young chlldren the

1

‘correlatlon between MFF Latency and verbal- Sklll was .22

[

- for girls (n = 28, P > .05) and .36 for boys (n = 30, &
P < .05). Likewise, a median correlation of .23 was found

for the same.variables (Kagan, l965§)Q These coefficiénts

are not smaller than the one found in this study (r*; .21).

»lt is suggested,that Kagan's findingfthat only .a few co- ¢

efficients Werevstatistically significant might. be attri-

“buted to small-sample'size.

"~ 'The relatively:large~n:mter oflsignifiCant'correla—

tions between MFF Errors and the other. tests lend some :
i

support té the second and third hypotheses.. On the other

hand the absence of 51gn1f1cant correlatlons between MFF

Latency and the tlme factors on the- DAL, Rutgers and

Raven suggest that speed on the MFF ls‘not\related to

Y

.speed on these measures Thus, one cannot generaliZe,

. vfrom a hasty performance on the MFF to hasty performance

on. these tests.y This is true for the DAL, Rutgers and

‘Raven but not t?e DAP. ' This 1nterpretatlon is- congruent
-;w1th Gupta" s (L 70). flndlng thatspeed‘of performlng a

' l
ﬁuc%gnltlve task’was not related to the. R-I dlmenSLOn

The fourt hypothesrs predlcted that multlple corre—

lat;ons betwee academlc achlevement as a crlterlon and

A
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) " DPABLE 6

CORRELATIONS BETWEEN MFF LATENC‘Y%ND ERRORS I.

. AND THE OTHER SI},(TEEN;“VARIABLES*

o

L4

Variable = = - .~ Latency . Errors

sex - S Lois |  -.o048
age . . a0 ~.216
Blishen S 122  .o082
Vocabulary B S A _.083

DigitRSpan S o ~ .025 v . =157

DAL v' ' . - _ < .165 ' —.110 ,. W

" Rutgers DQ ( : 139 !R fflg—.189

RutgerSvTimé : o - .155. - ; lv‘;-fR, 0859p'f”~*

‘276',

Raven S8 - ' . .100 7

Raven Time ' ' 004 - g';;ZloR-R;‘7

paP 10 . Cow0m2 N 2494Rff;f

A

DAP Time  ; -~ ."“31947g, C fi%,e 2531?

Word Meaning 4 f;i .071_R \'1_ N ,Tﬁe{iGQ»rli--

Paragraph Meaning'; B .095 B 'QR‘,:;jj39ff

'l B

Word Study Skills - .008 .244"

 Mathematies . - .232° . . Cl-ol3g1l

o

=
IR
[

194 I E
.254 . o v ., - . : ‘N o . T
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Vocabularyhand R—I indicesfas predictorS'would‘be signif-
1cantly greater than the correlation between the crlter—
ion and vocabulary alone. To test this hypothes1s, first
multlple correlations (Downie & Heath 1965) were computed.
Second the multlple correlations and the correlatlons be-
tween vocabulary and achlevement scores were converted to
Flsher S 2 scores (Downie & Heath, 1965) and z tests were
vperformed on the dlfferen@es/bétween these scores. No |

: ‘7'q< )

i"support was found for mhe §ourth hypothesrs.' The largest -
k'multlple correlatlon was obtalned between Word Meanlng as
-crlterlon and Vocabulary and Error scores as predictors

(R = .60). This correlatlon‘was not 51gn1f1cantly dirfer¥.‘7ﬁ
;ent from that between Word,Meaning and.Vocabulary alone

(x =..58). The largest increase in the.proportion of ex-
plalned varlance was when Vocabulary and Errors were “used
to predict Mathematlcs. Vocabulary correlated 44nw1th

mathematlcs. Adding Error scores as’ a second predlctor

”n/of ;' . The dlfference

resulted in a- multlgle correlatw

between the two coefflclents was. not srgnlflcant (z = l 01,
E-> .05). None. of the multlple correlatlons between aca—'
demlc achlevement scores as crlterra and vocabulary and

elther of the R—I 1nd1ces as predlctors were 51gn1f1cantly

‘greater than the borrelatlons bétween academlc achlevement

¢ A

and Vocabulary alone. Thlsvrs due to the relatlvely small
{magnltude of the correlatlons between academic achlevement

and R—I scores
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“Relation Between ‘Speed and Accuracy"

'The‘R—I construct is defined by both speed and accur-
-acy variables on ftests in Whlch reflection over alterna—
tive solutlons 1s required. It was demonstrated repeat?'
edly (Kagan et.al., 1964-<Kagan, 1966 ; Gupta, 19705 that
.latency and accuracy on the MFF are negatlwlz} correlated;u
The faster a person responds, the more errors he makes” y
'Thls correlatlon by no means denotes causal relatlonshlp.
;To the contrary, it was" demonstrated by Kagan et al.
.(1966) and Yando ‘and Kagan (1968) “that a change in re—~
sponse tlme dad not brlng about. change in error scoreg

Some of the tests which were utlllzed in the Present

research vield both: speed and accuracy measures, In order’

to determlne the relataonshlp between speed and accuracy

) on each test these scores were correlated Results are

v

presented 1n Table 7. As can be seeén from the table, poor
“scores on the MFF and DAR are assoc;ated with hasty per-
formance.: on the Rutgers, adequate performance is 1nde—
,pendent of speed Surpr151ngly, on the Raven the dlrec~
tlon Oof the correlatlon is contrary to expectat10n~ Chll-'n
dren who scored low on thlS test took a longer tlme to
.complete the test Thus, on this test low cognltlve func~'
tion cannot“be attributed to a hasty performance. Thls
:‘flndlng resembles Loban s (1965) He reported that a
group of chlldren who' were low on’ language ablllty had

longer latenc1es and performed poorer on a verbal fluency
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test as compared with chlldren whose language ability was
average . The data presented suggests that the generallza—
tion Slow—Dull" is mlsleadlng. On the MFF ahd DaP, fast
"performance 1s assoc1ated w1th poor scores whlleéthe re—
verse is true for the Raven._

. o .TMEE7
RELATION BETWEEN SPEED AND ACCURACY
¢

IR
ke RN
%

 Variables

_MFF: ‘ Latency and'Errors , | -.33 . >, 001
Rutgers: DQ and Time =05 . §s
Raven:  SS and Tifi® -.20" .05
v N {\szt . v . - . 4
. DAP: © IQ and Time .38 © 00l

.The results. regardlng the relatlonshlps between speed
and accuracy corroborate and ass1st 1n the 1nterpretatlon
of prev1ously presented data (Table 5) : Impulsives per—.
‘formed poorer than reflectlves on the Rutgers, Raven ‘and
DAP Whlle on tne DAP poor performance might- be attrlb—

_ s :
uted to haste, on the Rutgers and Raven speed is not a =

factor contrlbutlng to errors

’ . ?
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Effects of Induced Motivation

As was previously outllned folIbwmng the first test-
1ng session, the reflectlve (S -A, n = 41) and 1mpu151ve
(F-1, §'= 40) groups were each divided 1nto experlmental
and control groups Twenty one subjects were assigned to
the reflectlve~exper1mental group (R-E), 20 to the reflec—

“tive- controi group (R-C), 20 to the meu151ve—exper1mental
xggroup (I E) and 20 to the 1mpu151ve-control group (I-C).
i‘In the second testlng sess1on three subjects were absent
(one each ‘from the R—E ‘R-C and I-E groups) In-order to
':fac1lltate data analysrs and 1nterpretatlon the numbers of

Subjects in eabh group were equated: Two subjects, one
“ﬁfrom the R—E and one from the I-C groups were selected at
random and thelr scores were excluded from the follow1ng

\iv

;~ analyses. Thls brought the number of subjects in each

’f‘group to 19.

Three-way anaiyses of varlance w1th repeated measures
on the last factor (Wlner, 1962) were performed on the f‘
ﬂ'data 1n order to determlne whether lnduced motlvatlon had
; an effect on performance and whether induced ‘motivation
had a dlfferentlal effect on the performance of reflec-
tives: and 1mpu151ves., The three factors are-_ Factor A -~
'~Cogn1t1ve Style, Factor B - Experlmental Condltlon Factor‘
'C = Se581ons Each® ef“lheéé factors has two levels- ref o

flectlves—lmpu151ves, experrmental;control énd se851on l

gand 2 for factors A, B and Cc respectlvely._

[
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Means of the MFF latency scores of the four grodps

(R~E, R-C, I-E and I-C) for the_two sessions are presented.
in Table 8. - Summary of the analysis of variance'of'these
scores is presented in Table 9. As can be seen from this
table AC and ABC 1nteractlons are statlsthally 51gn1f1-b
cant. Comparison &f - the means of the R-E = group on ses51on
dene vs. SeSSlon two revealed that the dlfference between'

- the means was s1gn1f1cant beyond the .OS,level-(F =‘5;4,
df =-1,72). The comparlson of the- means of the I-E groupa :
Oon session one vs. session two was also s1gn1f1cant (F =
10.4, af = 1,72, p < .01). These results denote that the
I-E group performed slower, whlle the R~E group performed‘
faster on the second session as compared w1th the flrst
ses51on follow1ng induced: motlvatlbn In order to deter—'

zvimlne whether R—E and I- E groups dlffer on the second ses—e

‘;‘s1on follow1ng induced motlvatlon, the means of these two

groups were compared The di fgf‘nce between the means

was round 51gn1flcant (F = 11. gg;df =1, 72 p < .Ol).

‘These flndlngs suggest that 1mpu1s1ves who are motlvated

to perform better are ‘able to slow down but their perform-

A
ance still dlffers fromfthat of reflectlves

P

@
The means of the error scores on ‘the MFF for the four

groups on both ses51ons are presented in Table 10 Analy-%
- sis of varlance jTable ll), revealed that, w1th the e%cep~-
tion of 'factor A, all main effects and their 1nteract10ns

~were nbt’significant. :Induced motivation had{no effect on .
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' MFF errors.
The means of the fo‘r groups on both sessions on the
DAL test are presented 1 able 12. Inspection of the re-

sults of the analy51s oft] ‘iance (Table 13) reveals that

the only . 51gn1f1cant effe ' that of factor C denotlng
ot

J\\_‘

that on the second session a% ‘"roups performed more -

slowly as compared with the “fi ‘session,

Means-of the four groups on the two sess1ons for the
Rutgers DO scores are presented in Table 14, Results of
the analy51s or Varlance (Table 15) 1nd1cated that none ot
-the main gffects or lnteractlons were 51gn1f1cant In-
duced motivation and practice had‘no effect on the Rutgers
DQ scores. . | | 0 |

1\ Means of the Rutgers Time scores are presented 1n
Table 16. Results of the analys1s of varlance are pre-
sented in Table 17. As can be seen from thlS table, the
effect of factor C was 51gn1flcant denotlng that all ‘sub-
Njects regardless of group and condltlon performedvfaster
on the secondfsession; The significant BC 1nteractlon de-~
>notes that this increase in speed depended on experlmental
'condltlon.j Control groups performed even faster than the
experimental.groups. Induced motlvatlon had no dlfferen—{
tlal effect on reflectlves and 1mpuls1ves as is suggested
“by the non 51qn1f1cant ABC 1nteractlon.

.The‘means of»the DAP IQ scores for'the‘four groups

are presented in Table 18. AResults of the analysis'of
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variance are presented 1n Table 19 As can be seen'from
this table, the effect of factor B was 51gn1f1cant denot-
ing that the experrmental groups (re¢ jardless of -R-I class—
/lflcatlon) scored - hlgher than the contnol groups. Inspec— .’»
/)tlon}of Table 18 suggests that R-E scored hlgher than R—C
and that I-E scored hlgher than IhC on the flrst as well
- ‘on the second se551on of testlng. Slnce assrgnment of-sub—
jects to groups was at random, this effect’was attributed d
to sampllng.error.' The 51gn1f1cant BC 1nteractlon denotes
" that induced motlvatlon had an effect on the scores in the
second sesSlon. In order to evaluate thls effect a com-'
-parlson of means of bothgexperlmental groups for the first
vS. the second{se551on was performed and found not srgnlf-
'.1cant (F = 3. 68 df = 1, 72) , For the control groups thlS
bcomparlsom,mas found srgnlflcant (F.= 10.2, df‘= l, 72, p

"}‘9 -~

< .01). ﬁﬁus, on the second sess1on the experlmental o

(da-.

-~

J\

:groups peﬁ?ormed better but 1n91gn1f1cant1y SO as compared
with the fiﬁst session.. The control groups on the other
hand performedISAgnlflcantly poorer on the second sess1on..
The non-51gn1f1cantﬂABC 1nteractlon~denotes that 1nduced’
motlvatlon ‘had no dlfferent}al_effect on reflectlves' and
1mpu151ves performance on thls test. |

The means of the DAP Tlme scores are presented 1n
Table’20 | Results of the analysrs‘of varlance (Table 21)

revealed that on the second se551on all groups performed

faster as compared w1th the First sess1on. Furthermore,



| TABLE 8

1 . P

) \ { . ‘
- MEANS OF THE FOUR GROUPS ON THE/ TWO SESSIONS:. -

MFF. LATENCY

‘Group ! Session l" & ~ Segsion 2
ReE | 19.4 4o 164
R-C ! C19.6 // 20 0
I-E 7.8 | - 12.0
I-C . 8.3 \> 8.1
~ T

TABLE 9 |
SUMMARY OF ANALYSTS OF VARIANCE FOR MFF LATENCY i
Sowrce s ms e x
‘Bet.Sub 6761.17 N 5 s
A ¢ '3649.4 . " 3649.4 1 ° 87.97 .ol
B SRS .1 1 .00 .94
. AB , 124.5. 124.5 1 3,00 .08
Sub W& " 2986.8°  41.4 - 72 IR
Within swp' 138457 - .
c ‘ . w6 4l 1 U300 sg
AC - 7 96,9 96.9. 1 6.16  i01 .
‘BC - - 2.2 2.2 1 .14 .70,
Coome o 34700 0 1a700 1 el3p . Tor
PG xS WE 11335 00 57 o920 T T
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TABLE 10
MEANS OF THE FOUR GROUPS ON THE. TWO SAESSIONS:

~

' MFF ERRORS

. Group - Session ‘1 - Session-2
R-E | 3.6 S 3.8
R-C - |* 3.5 B P P
-8 | 9.0 | 9.3
i-¢ 9.4 T ‘ 10.5 .

TABLE 11 .

SUMMARY OF ANALYSIS OF VARIANCE FOR MFF ERRORS

source ©  $s ' ms . da  E P
Bet sub  1853.0. 75
A+ 1350.00  1350.0 1 198.35 ..ol
B . 3.4 3.4 1 C.s1 .47
a7 10.0 - °.10.0 1 1.47 .22
Sub WG . 490.0 6.8 72
Within Sub 246.5- 76 /
e 6.3 6.3 1 1.96 .16
ac - 4.7 4.7 1 1.49 - .22,
BC S .5 s 1. - .16 .68 -
asc 2.9 2.9 1 .90 . .34
C x Sub-WG  231.9 3.2 72 O




TABLE 12

MEANS OF 'THE FOUR GROUPS ON. THE TWO

SESSIONS: DAL

" Group Session 1 ‘Session 2
R-E 57.7 92.0
R-C 57.2 77.0
I-E -52.7 76.8
I-C 40.0. 56.2

'TABLE 13 - (

SUMMARY OF ANALYSIS OF VARIANCF FO

DAL

- 88

Source 88 Ms F P
‘Bet Sub 202196.3 - . 75 l
A 8000.9  8000.9 1 3.07 7 .08
B g '5655.6  15655.6 1 2.17 - 214
AB - 755.2 755.2 1 .29 .59
Sub WG 187784.5  2608.1 - 72
" Within Sub = .101058.6 76
. Ci 21178.8 21178.8 1 19.52 .01
AC 452.3 . . 452.3 1 .42 .52
BC 1203.8 - 1203.8 1 1011 .29 -
ABC < 98.7 98.7 1 .09 .76
C x Sub WG 78125.5  1085.0  72- - o




L

_ TABLE 14 -
e N TN
' MEANS OoF THE "FOUR GROUPS .ON THE TWO SESSIONS

RUTGERS DO

PR

~ Group " Session 1 . Session 2

R

REE . f - . 96.1 |1 .96.2
R-C, . e40” | 93.3
I-E R P - - L e ~[;§1:9
O SR 8T¥9 . v0.0

TABLE 15 ‘

~‘w<;

SUMMARY OF ANALYSIS OF . VARIANCE FOR RUTGERS DO o x

| , . S ' : &i-.”

e - - T ) v T ‘-_
Source - ' ss | . MS - df s B P

B . .

(92}

Bét Sub . ; 31808.0 .- .

»I

2. 78 - .09
;‘” .25 6l
Uy AO7 L 79

s 1177.0 0 1177.0.
B 106.0 - 106.0°
oL 29000« 29.0 ¢

Sub WG PR 30496v0" 5 423.5

am‘; |

<
TN B

~J
™
)

”,Wlthln Sub L 5l20 0‘”f-.;’

|

o C . Bl. o\ 8.0
VAC - ©116.0 116.0

_ BC T ,~ - 23.0 o 23.0°

. ABC o 6.0 6.0 -
C x Sub WG . 4894.0. - 67.9-0 7

B b b b
w
s
pal
(o)

v \‘V

» : .o
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* TABLE 16 _
MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS:.
B RUTGERS TIME
. \\ o

: T Y\ ‘
Group . © Session 1 Session 2

ar
. -

R-E 385.6 339.7

R-C 418.9 ' 319.7 |
I-E 0 363.3 | -349.2 A
1-¢ 383.0 314.6

R

P

| . TABLE 17 |
SUMMARY' OF ANALYSIS OF VARIANCE FOR RUTGERS TIME
Sou&ge‘ o 85 MS ' df 'F .p
i - - —— . —_— . — 1 — _—

Bet Suws  2286937.5 ‘75

AT . 6906.2°  6906.2 10,0, ;
B ' . 12.5 - ,12.5 1 .p0- .98
- AB . 1862.5.  1862.5 1
' Sub WG 2278156.2  31641.0 72

. Within Sub 511018.7 | . 76

ST oI i' ©-123131%2  123131.2° .1 25.25 v .01 - ¥4
- AC, ©.9300.0 . 9300.0: , ‘&1 sgsl h

. BC 7 27468.7. 27486.7 , - 1 - ~ 5.63 .02

. VABC - 312 - er31e2-n 1T .01 .93 T

" C/'x-Sub WG ‘. 351087.5 4876.2 . 072, - Ié% o

< o v
',
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‘Bet. Sub

!

PR - C ‘ . .‘ .A

s

/ |

TABLE 18

{

MEAAS OF THE FOUR GROUPS ON THE TWO SESSIONS

DAP 1I0Q

Group, -

Session 1

Session 2

R-E
. R-C,
IZE
I-C

104.3
97.2
97.1
89.4

108.1
91.2

99.1

T 85.6

~
)

SUMMARY OF  ANALYSIS OF VARIANCE FOR DAP TQ

-

TABLE  19-

- 76

s

Source .

ms

e . &
o

=

o

e AD :
B . 4843,
. AB : S 19.

sub“we / . .. .35340.

“Within Sub - -

.\."
36
" 'BC- ., 568
ABC = =~ - 37
C x Sub WG

42280.

2078.

3762,

3121.

L

o .

0 - 2078.0:

0 4843.0

0 - 19.0
0~ 490.8

0 .“o.

.0 3§E§? .
.'0“ . ,f‘,..’ T

[0 568.0

0 37.0.°

0" 43.3 o

[
R

75

~
N 2

\I N
o)}

tj

4.23
9.87
“lloa

1 .83
1 . .00
1 +13710
1 % .85

2

t04‘:;) i
N 2 R
.84 . -

.01
.35

36
1.00
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TABLE 20

D

MEANS OF THE FOUR GROUPS ON THE TWO SESSIONS:

' DAP TIME
‘Group ‘Session 1 ‘Session\Z
R-E - 185.% 145.9
R~C . 189.6 - 145.0
I-E - " 130.0° ~121.6
I-C. 117.2 o111, 3
ﬁhﬁﬁE 21 -

SUMMARY OF ANALYSIS“

OF. VARIANCF FOR Dap TIME
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' reflectlves;tregardless of experlmental condltlon per-

forﬁgd faster on the second as compared with the first

"session (F = 13.7, df =1, 72, p < .01),. This comparison

was not 51gn1f1cant for the 1mpu151ve group. It is pos-
sible that on the first session 1mpuls1ves performed close
to the lower llmlt of the =.zle. Thls-belng the case,~
they could not perform any laster on. the second session.
The dlfference between reflectlves and 1mpulsrves on the
second session was found to be-stlll srgnlflcant (§’='6.5,'
af = l;v72, P < .05). Induced motivation had no effect‘on
this measure.. ; | |
It was expected that incentive motivation would

affect performance on the MFF, Rutgers, DAL and DAP tests.

The results whlch were presented suggest that 1nduced mo-

.tlvatlon affects MFF Latency, Rutgers Tlme and DAP Idw

" scores. Induced motlvatlon had no effect on MFF Errors,Q
»

s

DAL,‘Rut rs DQ and DAP Time scores \ Wlth,respectlhikMFF'
as

<;Eribrs and Rutgers DQ,pone can speculate that the t it~

‘ self presented much challenge .to the subjects (1ntr1n ic ‘
motlvatloh) so that lack of motlvatlon to perform is not &§§q
. a factor whlch affeths these scores.g Wlth ‘respect to the

\DAL the unrellablllty of the. scores and the 1nstructlon
. ) o -
. on the seconﬁ trlal "to perform slower"rmnrhave 1nterfered

gy “ . TN .‘

:1w1th the effects of 1nduced motlvatlon-* As to the DAP

“it is not clear»why motlyatlon affected the score and not

" the speed with whlch the task wa’s performed

v,-:;’ - . ‘ .

e
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~The hypothesis which stated thatwincentivevmotivation
: ' _ v v ' \ '
will have a differential effect on the performance of re-

_flectlves and 1mpur51vesxreceiued partia] support. On the
MFF Latency, rollow1ng induced motivation 1mpu151Ves per—
formed 51gn1f1cantly slower while reflectlves performed
:significan*ly faster. This unexpected performance of the;;”
reflectlve _group mlght be due to their 1nterpretatlon of

R ’
Sy wcghs glven on the second se551on They' mlght

haveﬁr{ ;hat to perform ‘better means to perform

- faster. -~ H&i; 971) alse found that on a sentence con-

Lok
structiOn k 1 owing increased
'motlvatlon. The e more sus-
ceptlble to change *5}ores is con-

jgxuent w1th that of Kagan et al (1966), Heider”(lé?l);

Debus (1968) and- Yando and Kagan (1968) It might be that

ot

SpelelC tralnlng 1n scannlng, dascrlmlnatlon, attentlon,

”~andrhypothe315 formatlon and evaluatlon are needed *£0
& i ‘7) y t

g T.affect the error sdores- on the MFF.

£ o PR
- . 2

_,Relatlon Bet@een R—I and Preference for Delayed Reward

: | ThemfrequenCLes wrth whlch reflectlves and lmpulsaves
chose lmmedlate, smaller reward (Im.:R ) vS. delayed
_larger one (Del R ) aré presented in. Table 22. In’ order

'to determlne whether delay of gratlflcatlon is. related to

the R—I dlmen51on 2 X 2 Chl Square tests (bownle & Heath

'

"'.1965) were performed on. the data of the experlmental, con—

: trol and the two comblned groups.- The maqnltudes of the
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chi squarew (df = 1) were found-to be .01, 26 and 21 for

the experlmental, control and comblned groups respectlvely.‘
Results of the three analyses showed that R~I is not re-

o [ P
lated to preference for d%layed reward.

TABLE 22

R-I AND PREFERENCE FOR DELAYED REWARD

3

. ~ Preference S .

Group "~ Tm. R. ~—Del. R. - Total
Reflectives 24 . as | 39
Impulsives L 22' R . 017 : 39
‘Total | . 46 32 18 ¢

A one—way-analySis of varianee was performedvon_the‘
Selection Time scores. The ‘means for refleéthes and im-
- pulsives were 11.6 and 11.5 seconds respectively. The

,difference:between the means was found not Significant

(F 0.0, df = 1, 76)._ The means of Ch01ce Tlme for ce—

flectlves and 1mpu131ves was 11.4 and 9. 3 secondsbrespec-

tively. The dlfference between the means, although in the‘

_/]-'\""
predlcted dlrectlon, was- found not 51gn1flcant (F = 1. 83

af = 1, 16). %'4 : ' o "J\ ¢
The - 51xth hypothe51s whlch predlcted the reflectlves

. could delay 1mmet1ate gratmflcatlon better than 1mpulslves

‘was not supported Wlth respect-: to selectlon tlme, onev ,

may argue that each subject had hlS own hlerarchy of

4



81
_ < - _
.preferred objects (i.e., one llkes sweets, the other llkes
marbles) so that reflectlon is not a factor whlch deter-f
dmlnes selectlon tlme.- One may also argue that on thlS
test the Chlld is g;ven two alternatlves (Im R Vs Del
R ) none of whlch is the "correct one" (as is the case on
the MFF) and ch051ng between alternatlves 1s not the same
‘as - ch0051ng the correct alternatlve. Yet, the flndlng
that reflectlves dig not dlffer from 1mpu151ves on Ch01ce
.Tlme suggests that delay before respoﬁdlng 1s not a gener-
allzed tralt ~ The flndlngs prev1ously reported namely
'that reflectlves and 1mpuls1ves dld not dlffer on Rutgers
Tlme and Raven Tlme lend support to such an 1nterpreta— ‘
tlon.{ Further research should determlne on Whlch tests

and in whlch 31tuatlons R-I ‘is a contributlng factor and

,on which tests and in whlch 51tuatlons it is not.

;
+



CHAPTER V

'SUMMARY ANb CONCLUSIONS

-

Thls study had three maln objectlves a) to deter-
mine whether performance on verbal cognltlve, scholastic,w”
"motor and perceptual—motor tests is related to the R-I

dlmens1on-,b) to determlne whether incentive ﬁotlvatlon

will 1mprove the performance of 1mpuls1ve chlJﬁmen, and

r't\'ri
©) to determine whether R-T is related to the ahlllty to

delay 1mmed1ate gratlflcatlon.

Subjects were 121 second-grade pupils who were tested

© on two. se551ohs In the flrst ses51on, half the MFF t”st

'WISC Vocabulary and Dlgat Span subtests, the Raven, DATf

DAL and’ the Rutgers tests were admlnlstered 1nd1v1dualjk

to all subjects. The tlme taken to complete the Raven,
rRutgers and the .DAP tests was recorded ‘ Standard scholas—
tic achlevement tests scores wwre obtalned from the puplls'

»school records. 'On . the ba31s of double -median spllt of

-

~ . MFF errors and latency scores, four, groups were ldentlfled'
vfast—accurate, fast-lnaccurate, slow—accurate and leWV1n~
accurate. One- yay analyses of varlance and 1nd1v1dual com-

‘parlsons were—- erformed 1n 6rder to’ determlne whether the
'groups dlffered on any of the above measures Scores ob—
. & e ,\

tained 1n the first se551on were lntercorrelated and

\

ézy'
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multiple correlations between scholastic achievement,
vocabulary and R~I scores were computed In theAsecond
sess1on of testing, the reflective (slow—accurate, n = 39)
and impulsives (fast—lnaccurate, n = 39) ¢ OJups were each
divided into experlmental and control groups. Just before'\
- testing, eachbsubject in the experimental grpups_was shown
a tray containing various-incentives, askedlto'select a
prize and was told that he could w1n the object he selec—
ted if he would do his best on the tests. The second half;~
of the MFF, the Rutgers, DAL and DAP tests were admlnls—”b;
- tered on the second sesslon of testing. After testlng was
completed the subjects Werexoffered a ch01ce between a’
smaller, lmmedlate reward and a delayed, larger one. "The4
latency of the chorce response and the subjects' prefer-
ences were r;corded "In order to determlne whether 1ncen?
tlve motlvatlon had a larger effect ‘on the perfdrmance of
1mpu151ves as compared with that. of reflectlve subjects:
the data was. subjected to three -way analyses of varlance

- w1th repeated measures on the, last factor The relation—

ship between R-1I and delayed gratlflcatlon was determlned

I

>,

by Chl square tests
| The first hypothesrs Wthh predlcted that the R—
' dlmen51on is 1ndependent of verbal ablllty was only par—
’tlally supported Reflectlves and 1mpu151ves dld not
,';dlffer s1gn1f1cantly@on the Dlglt Span test ' However, on'

\. the- Vocabulary test reflectlves perfo;med better than

oy
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impulsives.‘f“hls flndlng is congruent w1th those of
'~ Meichenbaum and Goodman (1969), Gupta (1970) and Souch
(1970) and it does not lend support to Kagan and Kogan's
(1970) statement that the R~I dimension is 1ndependent
of” verbal ablllty . ThlS finding raises an 1mportant
lssue, namely, whether 1mpu151ves are coqnltlvely lefer—
ent or cognltlvely deficient as compared with reflectives.
d'A def1c1t hypothesrs predlcts that: 1mpu151ves will per- -

E rrform poorly on all cognltlve tests while’ a dlfference
h%pothes1s predlcts that 1mpu151ves will perform poorly
'oniy on task: which require reflectlon and that the dis—’
.crepancy between ‘the .performance of reflect1Ves and 1mpul—
151ves w1ll be. proportlonal to the amount of reflectlop »
needed on any glven task.

The second hypothe51s whlch predlcted that reflec—
tlves will perform bettef than 1mpu151ves on” the Raven, _
Rutgers and DAP and that their performance on these tests

as well as on the DAL would be - slower was partlally sup—
ported. Reflectlves scored higher than impulsiVes on the
Rutgers; Raven and DAP. Also, on the DAP thelr perform~ .
ance was significantly slower while on thQ$DAL Raven and
Rutgers the groups did not dlffer w1th respect to the tlme
47}taken to execute these tasks. The 51gn1f1tant dlfferencesv'

- o
f'between the groups on the perceptuqa-motor and cegnitive

\:tests adds to°the ex1st1ng body of knowledge reqardlng the

hcorrelates of the R-I dlmens1on. It caanot be determ1ned‘~ o
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w1th certalnty whether conceptual style or conceptual def-

| 101t 1s the underlylng factor whlch accounts for the dlf—
‘ferences between the groups. The flndlngs that meu151yes
dld not perform faster than reflectlves on the "Raven, f‘".”
‘Rutgers and DAL tests denotes that the generallty of the':
"f:construct '1mpulsrve conceptual tempo‘ is 11m1ted- One".
cannot generallze from a hasty performance on, the MWF to

a hasty performance on these tests | » -
| AThe thlrd hypothes1s whlch predlcted that reflectlves“ﬁl
'3W1ll score hlgher than 1mpulsrves on- tests, of scholastlc
ach;evement was -also partlally supported As is, the case
with the prev10usly reéorted results, one cannot determlnef'.
: whether the dxfferences\between reflectlves and 1mpulsrvesd'
are due to the format OF the tests, to the cognltlve attl—.
: tude under 1nvestlgatlon or to a cognltlve deflClt whlch ?
mlght be reflected in poor verbal, perceptual -motor and
"cognrt&ve\ablllty. .leew1se, as is the case width most
‘correlational studles, 1t is 1mp0551ble to determlne-canse
fand_effect relations or'to control for ‘nulsance vari-

B ables - The relevancy of the R—I dlmens10n to the educa—-

'tlonal process, could be further explored by: 1nvest1gat1ng

BN |

the' effect of modlfrcatron of.con eptual tempo on-acadeﬁlc
achlevement.~’ o ,; ' | Tt - | }

| The fourth hypothe51s whlch predlcted that the- knowl-A
““edge of the Chlld'S relatlye posrtlon on the R—I dlmen51on.

S wills 1ncrease the ablllty to predlct hlS scholastlc

\‘\:’
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achieVement was not suppcrted None of the multlple cor- |
‘relations, between academlc achlevement as criteria and
vocabulary and R—I lndlces as predlctors was 51gn1f1cant‘y |
larger than the correlatlon between academlc achlevement
and vocabulary alone Thls was- due to the small magnitude

of the correlatlon coeff1c1ents betWeen academlc achleve—

ment and RrI 'scores. o . -

The fifth hypothe51s whlch predlcted that 1ncent£ye////

_motlvatlon will have the largest effect on’ ‘the performance

. of 1mpu151ves whose w1lllngness or motlvatlon to 1nh1b1t

is weaker as compared W1th.reflect1ves recelved partlal sup—-

-port. Impuls1ves latencles on the MFF were s1gn1f1cant1y

lengthened follow1ng 1nduced motlvatlon.‘ Incentive motlva—

, tion’ had no effect oﬁ MFF errors. Also, 1ncent1ve mot1Va—

ytlon had no dlfferentlal effect on the performance of im- *

-pu151ves on- the Rutgers, baL and DAP tests. These results'

suggest that poor motlvatlon 1s\not a factor whlch contrlb—

o

utes to the poor performance of the 1mpu151ves subjects on

tnese tests and also, that hasty performance is not the

'cause of MFF errors

. The sixth hypothe51s whlch predlcted that reflectlves )

will be able to delay 1mmed1ate gratlflcatlon better than

llmpu131ves was not supported ‘Reflectlves dld not dlffer

from 1mpu151ues with respect to the frequency with whlch

they ¢hose a delayed large rewa. d oVer an. 1mmed1ate,

4

smallcr one. In addltlon, the grbups,dld not dlffcr W1th

\ _ ) \ . : ) ¢

§
N
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respect tolthe iatencies wrth Which‘these choicesjwere“ |
made. These results suggest thatﬁcaution should be used
in generallzlng from one trait to another on the basis of-
a fey aPparent characterlstlcs.' ' &; ;D
Part of thlS research was devoted to gatherlng more

‘information about the'two anamalous groups', the fast—‘
accurate and the'slow—lnaccurate groups in terms of thelr
performance on verbal, motor, perceptual motor and cognl-

~tive tasks "It was found that these two groups dld ‘not

)
Lo

dlffer 51gn1flcantly from each other on any of these meas-
ures." It was suggested that the F-a group utlllzes more‘
eff1c1ent scannung and visual dlscrlmlnatlon strategles

" whlle performlng on the MFF. It was also sugbested ‘that

the S I -group is more cautlous and pays attemtlon to

‘ mlnute and 1ns1gn1flcant detalys which in tunn 1nterferes~
.7/_

w1th adequate performance on the MFF,

thlS study has served to clarlfy a num7
fdenaued from studles o} reflectlon-lmpulsvbf
.of Kagan s research\and“theoretlcal

on: P some observatlons recelved

.“ The major problem encountered An ‘

J,s the 1nterpretatlons of results t was

,-1ble to“ascertaln whether the spperlorlty of’re— y
flectlve subjects on the Raven and the achlevement tests'

k\could be attrlbuted to dlfferences 1n R-’; verbal or
- r

reasonlng ablllty or to the format of the tests.o

. - o e . BN k_]fﬁlh
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Future research into the area\of reflectlon-lmpu151v;
y
»lty may develop along frve llnes The flrstlrs to analyze
the processes underlylng the construct of R—I 1nto more
detalled components such aS{scannlng, attentlon, dlstract—

ablllty, ‘visual dlscrlmlnatlon, hypothesrs formatlon and

evaluatlon -as well as cautlousness and per51stence.v Task\
. .

analy91s mlght prove a useful approacthor thlS purpose.‘

Secondly an attempt mlght 'be made to further relate the’
lR—I-construct to‘other psychologlcal'constructs by cé%e.
‘relational‘studies,"for e#ample the relationshipjofhthe
R-I dlmenSion to Elhind's (1969)‘centrationQdecentration
’dimension~‘Within»et al 's (1962) field dependence—indeéﬁ
vpendence dlmens1on and Bruner, Goodnow and Austin' 8 (1956l
concept formatlon strategles mlght be explored <3A third
line of rnvestlgatlon mlght be to examlne p0551ble antece—'
dents of R-I such as: chlld—rearlng practlces, spec1f1c
parent~ch11d 1nteractlons and blogenlc factors.. mhei
fourth and perhaps the most 1mportant llne of researéh is
the 1nvest1gatlon of the modlflcatlon of 1mpulsrve behav—"
ior and the effect of modlflcatloncnlscholastlc achleve—-g
&ment It 1s p0551b1e that not one 51ngle treatment ~ut a
‘ comblnatlon of treatments such as 1nstruct1ng subjec s to
fdelay‘tespondlnﬁyand scan and compare all stlmull (Helder,
{w“1§71), combinedﬂw1th prolong d tralnlng in v1sua1 dlscrlm-
é'&J.fiatn.on (Duckworth et al., l§74) and helghtened metlvatlon
> may brlng about a 51gn1f1cant change in 1mpu151ve attltude;

I Ve

&
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Whlch in turn w1ll‘result 1n better scholastlc achleye—
vment. Lastly, very little is known about the behav1or of

.'adult reflectlves and 1mpuls1ves as most if not all 1nves-

tlgatlons of refhectlon-lmpu151glty were done Wlth chﬁl— o
t

N dren or adolescents. It could be determlned by future re—,,

;K@ea&ch whether lmpulslv1ty in adults is related to impulse

L

B ylng, 1mpulslve asoclal behaV1or, occupatlonal ch01ce
N/
'*1festyles.» These suggestlons may be the ba51s of

Pl

p\future 1nqulry.
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