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Abstract ‘ ' -~

The literature on perf.ormarice differences 1o various tasks as a f\‘m‘c’t,id‘n
of R-I were reviewed. A series of four expenments'was described ineetail.
These studies represent an attempt to'specify the cognitive-perceptual basis
underlying the R-I dimension. These studies were congerned with the per-

N A\l
formance of reflective and tmpulsive children on a picture recogmition memory

task. ¥ .

. Voo
Results frbm these studxes indicated several important, but, te\ntatwe,
conclusxons 2/: the. process of picture recognition memory and the under- '
iy ing percept 1 basis of the R-I dimension 1n children. .(a) Reflective and
u’npulsw,ﬁ children differ in thei} propensity to engage in a.detailed visual
feature analysis of stimulus arrays. (b) The process of visual feature analy-
s1s 18 perh\aps the most tmportant componenf in the underlying basis of R-L
(<) Strong inferential evidence was pro.nded that picture recognition°memory
1s primarily a process of|wsua1 feature analysis in which,the role of verbal

. N -

labels is a minimal and indirect one. (d) Recognition memory performance

,

, 1S susceptible to differential instructions which emphasize care vs. quickness.
(e)-Recognition memory for pictures appears to increase over the elementary
' school years, (f) The Selfridge-Neisser model is a useful heuristic, and the
4

. .recognition paradigm used is a promising vehicle, for future research.

The results also suggested several‘caveats regarding the th(;.o'retical
and practical utility of R-I as -a. conceptual toZ&fir understanéing individual
differences in cognition. {a) The rcli.;.bil‘kya of the Matching Familiar Figures
(MFF) test over time 18 not ,1mpressxvé.. (b) Since few investigators Mave -
H:oke'd at "Iast-a'cceuraté" and "slowainaaurate"‘subjec{s (typically 20-40% 4;
of(&lhe c.}:uldren at‘:,ény age level), our understanding of individual différence‘s '

bas been severely ‘hmxtcd. (c) It is highly likely that factors other than R-I

~
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account for the largest portion of the variance in recognition memory, con-

cept 1dentification, and many other cognitive proceéses. (d) The data col-
»

lectively aréue that R-I perform%nce differences do not reflect broad cogni-

tive dispositions, but rather reflect quantitative differences 1n a processeof

visual feature analysis. {e) The magnitude of R:I effects 1s, singularly unim-

pressive, both correlationally and expenmcntaily (although ;onsisteng "sig-

nificant" effects ate obtained),

) .

It was suggested that future research be directed toward the investi-
4
gation &f the conditions under which recognition memory and mefnory strate-

gies might be enhanced for any child, reflective r impulsiv

TR
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REFLECTION-IMPULSIVITY (R-1): VALUE AND LIMITATI@NS
FOR UNDERSTANDING COGNI %R OCESSES Imw EN *

Alexander W. Stegel '

University of Pittsburgh

Cognitive styles have been defined as individual variations in modes TG
of perceiving, remembering, and thinking, or as distinctive ways of appre-
hending, storing, transformung, and utilizing information (Kog;n, 1971, .

p. 244). Cogn;tis.e styles are different from "abilities' in that abili.nes

concern the level (1.e., ''quantity'’) of performa‘.nce ;?r skill, whereas cog-
nitive styles emphasize the manner and form of cognitive performance. ;
Throughout the psychological literature, one finds reference to such terms

as cognitive styles. cognitive strategies, cognitive ¢ontrol principles, and

modes of information processing. The distinctions are probably more a

matter of differences in the investigators’ theoretical orientation than of
differences in the phenomena, but the distinctions have important implica-
tions for the educational process. For example, it matters greatly whether
variation in cognitive functioning 1s attributed to ego structures or to ac-
quired habits of processing information, ‘In the former case, efforts would

= likely focus on the design of educational treatments intended to take advan-
tage of the child's "innate' capacitigs, in the latter, efforts would likely
focus on possible modification of the child's inodes of information process-
ing so that he or she will better profxt from current educational treatments. .
Of course, these two approaches are not necessarily mutually exclusive
{(Wang & Siegel, 1975). The complicated iss:es of modifiability (reviewed .
by Dennay, Not?: 1) and the differential conceptu:ahz'atxon of cognitive style

‘a's capacity or strategy (reviewed by Kogan, 1971) are too invalveq to deal.

‘ Q o R
G o &

..,




with in this_ report. In general, h?we\ er, styles possessing the quality of

a capacity (e.g.. Witkin's analytic-global dimension} are more resistant to
modification than are those styles having the propertxe.a of a strategy where

the individual selects a mode of approach to the task among others also -

available to him (e.g., concei)tual groupwngs in sorting tasks). ¢ N

Messick {(197Q) lists and describes nlne’sep‘arate c‘ogmtxve styles
that have been the object of theorgtical and empirical investigation: field-
independence vs. field-dependence, scanning, breadth of categorizing, con-
ceptuali'zmg styfes, cognitive coml;lexity vs. simplicity, reflectiveness vs.
impulsivity, leveling vs. sharpening, constricted vs, flexible control, and
tolerance for incongruous or unrealistic experiences. Kagan (1966a) and
Kogan (1971) have argued that of these nine, the dimension of reflection-
impulsivity (R-I) has the most direct implications for the educational
pProcess as this dimension involves the child's evaluation of his own cogni-
*tive products, that is, .his willingness (or "ce;pacity") to pause and reflect

.on the accuracy of;his hypotheses and solutions in cognitive tasks involving

.y

-

response uncertainty.

’

Both Kogan (1971) and Kagan and Kogan (1970), .1n their massive
reviews of the literature on individual variation in cognitive processes,
conclude that the dimension of7ref1ect’10n-impulsw1ty (R-I) is a reliable
and useful dimension along whlcﬁ;lp/conceptuahze cognitive style in chil-
dren. Although R-I can be assedsed with a number of instruments, the
Matching Familiar Figures (MFF) test is now consistently used as the

, basic indéx. The MFF was developed by Kagan, Rosman, Day, Albert,
and Philli.ps (1964) and haf(‘éeen demonstrated to be a reliable means of
evahating a child's relative positx.on on the R-I dimension (Kagan, 1965a,
1965¢, 1966a, 1966b). In the MFF, the child 1s shown a standard stimulus
and -asked to choose the one of several strikingly similar variants that
éxactly matches the standard. (The nt(xmber of variants and the subtlety of

.« the diglincgive features have bee‘n typically waried so as to bwdeve}opmenml'ly .
appr;priate for the samplé¢ under study. Generally, thero are six variants

3
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for elemientarv school children and eight variants for older children and

adults.) Mean response time to the ficst hypothesis (response) and the
¢

L] . ——
total number of errors for all items are the major dependent variables. -

. Over an age range of five to eleven years there 1s a progressive

in. rease in response time and a corresponding decrease in errdrs {Kagan
etnal. . 1964). The correlations between these two variables are negative
for all azed and rangéTrom the low . 40s to the high .60s. The R-I dimen-
“sion appears to have both short-term and relatively long-term stability.
Ya\Q:o' (Npte ) found that over a ten-week period, second-grade children
vielded an average co:@glauon for response time of . 70. Over a one-year
period. the stability coefficients have ranged {rom the high . 40s to the low
.b0s. but these coefficients drop to the low .30s ove;- a period of(fwo and
one—half years (Messer, 1970). There 1s considerable generality of R-1
over diverse tasks. At least. th‘e ter;dency to respond quickly or slowl} 1s
not confined to the MFF. but (s manifest across a latge variety of tasks
that entall response unc’ertamty (Kagan et al., 1964) and 1s characteristic

{
of tasks 1n which the child must generate his own alternative hypotheses |

(Kazan. 1%5a). Intertask correlations have ranged from the .40s upwards.

A number of correlational studies by Kagan and his associates have
shown consistent rel:;.uonshxpsl between MFF response times, MFF errors,
and .-choolfrc'la.ted“ tasks. The correlations between R-I and ability mca;s—
ures are typically positive for response time and negative for number of
errors. Kagan, Pearson, and Welch (1966) explored the relationship bé-
tween R-I and inductive reasoning in a sample of first graders. Children
who had faster MFF response times (and a greater number of MFF errors) °

responded more quickly and made more errors on two of three tasks of
. inductive reasoning. hkagan {1965¢) found that 1n a sample of first graders,

errors in reading prose were related to a disposition toward "xmpul;xveness"

(short MF'F response times). Kagan (1965b} found that third-grade impul-

sive children (short MFF response time or high MFF errors) made more

+ . »
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‘reors vl commnissivn in a task mvolving serial recall of familiar words.
It should be noted 1n passing that these relationships still obtained when

v W echsl;*r Intelligence Scale for Children Verbal IQ was partialled out.)

These >tudiesqh e implied that, at'a given age level, the more
refldctive the child, the more differentiated and adequate the strategy he
emplo s,in g¥nerating and evalugting his solutions 1n tasks involving re-
sponse uncerkainty and a numbexg respon‘s‘c‘—alternatwes. But there 1s.a
problem': }Iow( does one decide that a child 1s 'impulsive' or 'reflective't?
Clearly, thus classification must depengf on the joint operation of MFF
response time and MFF errors. If classification depended only on re-
sponse time, Kagan would surely have called the .chxldren "fast' or "slow"
responders. if it depended only on MFF errors, Kagan would surely have
classified the children as simply "accurate' or "inaccurate." Kagan (1965b)
has argued that res‘ponse time 1s t‘}:e pr.xmary operational index of R-I, and

that errors are the secondary index. In point of fact, in a series of post

- '
hoc analyses, Kagan (1965b)«defined R-1I in terms of both measures: Chil-

Sren who responded slowly (MFF response time,abgve the median) and”

made few errors (MFF errors below the median) were classified as "reflec-
tive'; children who responded quickly (MFF response time below the median)
and made ma"ny“errors (MFF errors above the median) were classified as
"impulsive.” In his most recent emprrical work on R-I, Kagan (1965a) has
employed these joint criteria as the basis for classification of "reflectrve!
and "impulsive' children. In our research, we have consistently followed
Kagah's operational definitio; of R-1 by detérmin'mg median errors and
response times for each Age x Sex subgroup, and then determining R-I

classification within each subgroup,

In a direct attempt to experimentally test Kagan's notion that reflec-
tive children can better génerate and evaluate their own cognitive products,
Nuessle (1972) studied the hypothesis-testing proficiency of fifth- and ninth->

grade geflective and iinpulsive children using a blank-trial procedure de-

-

veloped by Levine {1966)} They argued that younger children might be less




efficient as fulusess bLica.se the ¥y were more impulsive in th~ex'.r pr‘.o(l*)lem-
solving approach than ulder culdrens The ability to inhibit domma

sponses or firs.t—available s;:lutiunb is'a valuable problem-solving technique
(Kagan et al., 1964; White, 1965): The young child may not be lacking in
memory capacity‘so much as not employing the capacity he does have 1n an
efficient manner. As predicted, ninth graders were more efficient focusers
than fifth graders.. ’I‘hus, the developmental differences in focusmg, re-
'ported by Emmas {1969, 1970) and Ingalls and Dickerson {N69), also appear s

in thxs study. Also, as predicted, reflective children were re proficient

focusers than impulsive children at both grade levels. The inte

velopmental differences in focusing proficiency are in part due to devel
mental di'fferencas im R-L Specifically, Nuessle and Siegel_argu'ed that th
learning and the use of ”refleci:}itaem to result in more‘proficient focus-
ing for older child.ren. Possibly because reflective style 1s assocxated with
a more i'nte'nse. search-retrieval effort. Such an explanatidn is consistent -
'with Maccoby's (19‘69) observation that ", . . it is not especxally useful to
thmk of a defxcxt in terms of the child's havmg a more hmx‘ted"mfo’rmatxon
processing capacxty' or 'memory storage capacity' in the ugual meaning of
these terms. Rather the problem would seem to be that t};e capacity the,

V -
young child does have is not effectively employed" (p. 18.8).

In certain cases, the more proficient problem:solving performance .
' of older children may be caused by greater assimilation of practlce with
certam information processmg, techmques such as the information selection
strategy studied by ®lson (1966). Because Nuessle s (1972) study was not
desrgned to examine Such factors, the data can only mdlcate that the R-1 -,
dxmensmn has _some theoretical and predxctlve value in explammg develop-'

m"ntal differences jn f-ocusing Y
~ ' + . s .

Earlier fesearch by Kagan and the study prevxously dxscussed ha@
1mphed that at a given age level, the more, re[/ctlve the Chll‘d, the more

i
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dlfferentﬁwf:%;adequalc the scanning (internal wrnal) strategy he
e

employs during interial between stimulus preéentation and initial re-

~

sponse n a task m\.ols,mb a number of snmultaneously avgnlable alternauvcs.
However, this relatmnshlp was not demonstrated, clther correlationally or
experimentally, "Several recent studxes have experlmentally mvesnbated

- relatignships between R-1I and.usual scannmg, strategies on the MFF

. *

. ‘ Si,egelma_;'\ (1969) used a version of the MFF in which thg child could
expt;s'e only one variant gt a time. She found that impulsive fourth graders
ignored twice as many MFF variants .per item as did reflective fourth
graders, wh11e reflective fourth graders dxstrLbuted their ‘attentjon more

A evenly across the standard and lhe var1ants. Drake (I'970)’recorded eye
- s MoOvements while Lhe chxld was performing the"MFF and found that 1mpu1—
g e Sive Chll‘d vrader’s made fewer standard-variant compansons on‘the MFF N
Lo _than did reflective third gradefs. When Drake's (1970) and Siegelman's ,
(1969) data aTe looked at together, an mtexestmg pattern emerges whi
seems, to suggest a ''strategy’’ dxfference between reflec.txw‘; and 1mpulsiv'e
w  children.’ SAege\lm‘an's subjects were tested with a six-variant MFF Drake's

. . were tested with ‘a four - variant MFF. Siegelman's reflective ChiddYen looked
at an average of 4,9 variants (out of &) per trial, Drake’ s—roilecnve chxldren
looked at an averag,e of 3.3 {out of 4), On the other hand, Slese}man s impul-
sive chxldren looked at an average of 3.2 variants (out of 6), as did Drake's

;1mpul'sue c'h,xl_siren (out of 4): It could be hypothesued that the 1mpulswe: '
child has lowepstandards for'acceptability of a solution. and will thus come’

upon a solunon-sooner- ~lookmg at more variants ls irrelevant im. It

.

is as though the more vanants a kflectwe child is given, the more he feels

obhged to reject before he gives an answer. . .
. ¢ o
Odom, Mclintyre, "and Neale (1971) compared the perceptual learnihg

of reflective and {mpulsive kindergarten children. The performange of

~ . ’ Ld
reflective subjects jndicated that they p}rce ved and’evaluated information "

8 based on the feature differences of stimulus arrays,, the mfox;manon .
R ’ at? [ 4 ) . . at
. ‘ . . o M . ~ - - . LY f Al
’, . ; - h , ! -\\ R ‘ . >
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processed by the xmpulsne subjects could not be clearly identified, On L
might au:oun‘ for these data either by argumg that reflective and xmpui ve
chxldren differ in the degree and amount of cognitive evaluation of their
solutions, or by arguing that cognxtne style' hmxts the amount.of analysrs -y
of task information. However, gzven the data, nexther argues fpr, dlffer-
ences in other aspects of cognitive processing. That is, basic cognitive .
operatxons myolvmg both hypothesis-testing and decx%lon rules are utxhzed .

by both reflectwe and"u’?tpulsne childr n, they would not have been able

—

-« 4» Vurpillot (1§é8) in stiga.’ted visua scanning"strategies and their rela- }
o » LY .
7 1n which subjects had to make same, or i
d different judgments on two picturés containing multiple cues. l‘Eye-movement -
' dafal indicated that young children';' criterion for identity was based on find-

ing no differences after comparing t};‘e two picture‘s on only a few of their
components, ' The MFF requxres that' the subject find the one among six or

eight variants that exactly matches the standard. Th.uls""'as.;n Vurpxllot's

task, if Seqrch is hasty, minor dxffe):ences among‘varxants mxg\}it be easx.ly
overlooked and frequent errors made1 To test thxs notion, Zelniker, J'effrey,
Ault, and Parsons (1972) recorded e'y'e fixations of third-grade children on

the MFF. Refleci'xve and n‘npulsxve cinldren did not d1f£e/l'r in their scanmng
strategy on the MFF Although reflectvae chlldren s?entlmone time at the

task than dxd 1mpulsxv'e chrldren, the greater mean nl{xganr'of fixations and

the greater mean number of variants f1xated by reflect e ghildren appeared'

\

to be direct correlates of the ‘time the subject obsenrved tie c rd_., A subse-’

quent study by Ault,” Crawford, and J'effrey (1972) similarly o tan‘i‘ed results
which indicated that a11 subjects used the same basic strategy ¢

comparisons between the standard and one variant or betWeen«

)
‘ %

reﬂectxve children, however, were more systematic and made 2 gd':é ter

‘Propornon of these comparxsons than did 1}npuleve su‘QJects. . . $
. RN 1

. . ‘\l
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In general, the data*from studies which have lovked at eye movements

on Lhe MFF are eg‘uivocal as to whether there are ''strategy ' differences
< .

(i.e., qualitatiye differences in task approach) between reflective and impul-
sive chilldren, or whether the differences are merely quantitative (1.e., re-
flective c'hildr;en‘do more finely-grasned scanning of vandr;ts). The studies
by Drake (’l 970), Odom etgal. (1971), and Zelniker et al, (1972) te’nd.to sug-

gest that reflective and impulsive childreg perfurm dufferent kinds of feature

-

analyses of stimulus arrays (i.e., they sudgest qualitative differences). How-

ever, these suggeslions remain bul speculatid the cognitive-perceptual

basis fof the observed performance differences. It 1s clear}y pussible that
R-I performance differences reflect quantitative differences 1 a s_pecxfxc‘
visual "search" or "[eature-testing" p-rocess rather than qualitative diffeg-
ences in task approach or in broad .'cognmtive .dispositions. " Prior to fur-
ther speculation, 1t is nec'essary to demonstrate differences 1n the extent to
which reflective ‘and impul;ive children can use feat\ure differences on a task

= . . N
that requires visual feature analysis for successful performance.

The four studies to be discussed represent an initial attempt to specify
*
at least one ¥f the perceptual-cognitive bases underlying the dimension of

reflection-impulsivity. the process of visual feature analysis. It was gen-

'

erally hypothesized that reflective and impulsive children differ in tHe extent

. to which they engage in detailed feature analyses of visual stimuli and stimu-
. . *
lus arrays.’

STUDY 1: KILBURG AND SIEGEL (1973),
C
It was postulated‘that the underlying basis for R-I differences is the

differential extent to which reflective and imgulsive children engage in the
process of detailed visual feature analysis_. It Wa.s,argued that the Selfridge‘- .

Neisser "Pandemonium'' model of pattetrn fecégnitio}i (Neisser, 1966, Self-

'ridge. 1959, Selfridge & Ne‘isse\f, 1960} is l;euristically useful in accounting
" for and predicting many of the performance differences between reflective

¢ " . - .
. ) N .Y
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‘_‘ aqd xmpulsx,c d’uldrer;.' 'I’he‘ Selfrxdbe Neisser

'00 *. .o ] . .

- . ' o =

‘f

model 18 hxeorarc}ncal and
..'.35'.!;‘15'5;:1 on a cumpuker p.rogran} for letter recognition w};ich emphasizes ..
feature testmg The m,odel assumes that there are several tevels of mecha-
msms oper’atm&, oh mcommb information, . Level 1 mechampsms are stimu-

:lus samplers that get basic informatiox into the system, Level 2 mechanisms

are stl.mulus analyzers, each of which deter}mnes wheﬁler or not (i, e, ; the

extent to whx'ch) the stlmulus 15 charactemzed by certam features. Results

of thest:feamre tests are conveyed to th%next level a set of "subroutmes

¢ w}ud.h perform operation}s o,n the results of the feature tests. At the highest
le»el', the probabxhty values from thesec> subroutmes are compared and the
item associated with the Iargest value is, selected as the best "guess’’ as to
.the 1dentxty of the stimulus, Another feature of the model is that tests at

, the same level may be carried out 51mu1taneously. Thus, the time required

to «.qtegonze‘ a stimulus at any given leve-l does not depeqd’ dxi'ectly on the

number &f feature tefsts performed and a longer response latency might well
-

reﬂecx a chtference n depth of the feQ.turé analys;s perfo;med (x. e., the ..

degree to whu’:ﬂ the sub_]ect tends to &o a "fine-grained' feature apalysis).

-
v ! . .

On’the basis’ of the model we hypothesized that the d:fferences be-

v twqen reflectue and xmpulsx’ve chxldren were due to the tendency of reflec-~

et
iy

tive c'hxldren to perfolrm a more detaxled and thorough feature analysis
Le»el 2). Impulsne performanc; might entaxl fewer stimulus.samples
drawn by Le'%e,l 1 mechahxs( , however, Drake's (1970), Siegelman's
(1969), and Zelmker et al. (1972) data argue against this insofar as they
. 1001<ed at the stxmuh an equivalent nu;nbér,of times. Rather, impulsive, '
performance would moze likely result in fewer feature‘s of the stimulus-

being tested 07 each engag-ement' .and consequently, the impulsive cl'uld'

decision would be made on the basis of a reiatuely poorly defmed alternatwe.-

’I‘he speczfxc purpose of this m1t1a1 study was to demonstrate th%\t
reflecuve and 1mpulsxve chxldren differ in thexr tendency to perfor.m a

detailed visual feature analysxs, as m’asured by thc).r performance ona
1
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Subjects

es the -st.'andard. Two practi¢e and tgn test items were ngen. For
each of the ten test items, the ex';;erimenter recorded the number of errors
thé child made {a mfaximum of tl_u'ec errors was allowed) ana<the response
latency (time from stimulus presentation to first response, whether correct
: or not). Fo‘r each age level, children whose mean response fatency was '
above the med;a&and(wfroae,total .number of errodrs was bglow .the median
were classified as reflective, chlldren.whose mean response latency was
below the meqla_n ahd whose total number of errors wa.ﬁ a;bove the median
were classified as impulsive. Of the 74 first graders, 24 were.classified
a; ieflective and Z’Z as impulsiv'e, of t.he 96 fifth graders, 35 were classi-
fied as r.eflectiv.e and 30 as impulsive. Correlations between MFF errgx:s.
and mean MFF.late_n.cy "v\;'ere. highly sigmfi’c:ant for both first and fifth graders
(r's -.54 and r= -,50, respectively; p <*.001). The magnitude of this cor-
" relation closely appro.xi.mateé that found by Kagan et al. (1964) for c.hildrex'}
of similar age lev;als. - . .

Stimulus and Apparatus T R

-~

Due to time constraints, it was not pessible to test all of the reflec-
tive.and impulsive children gn the recognition memory task. Thus, 18 chil-

"dren were randomly selected from each Grade x R-I subgroup. Ina second

» . "'?
session held approximately two weeks later, these 72 children were
t



s

.

mdlnduall;' administered the test of recogmition memory. Stumuli for the
recognition memory task conslsted of a presentation deck and a test deck. :
The presentation deck con51sted oI 80 3- x 5-inch {7.62 x 12 7 cm) lami-
nated white cards. on each of whlch was a black line d}ang of a common
object or animal. Each subject was handed the presentation deck and was
told to look carefully at each of the cards and to go through the deck as

quickly as he could.

+ . 8timuli for the recognition test proper were 80 §5- x 8-inch (12.7 x
20.32 cm) leminated white cards, on each of which were two black line
drawings. The apparatus consisted of a Jst sta.nd on whxch each of the
.test cards was placed. At the bottom o'f/the stand was a photocell-
controlled zﬁfcros'wnch, wired to a Hunter timer (facing the expetimenter),
that started each timg a néew card was placed on the stand and stopped w}\en//
the ,subject depresséd one of two response buttons loceted beneath the stimu-
lus locy” Following the initial presentation task, each subject was told tha..t

" he would be shown some more cards with two drawings on them, and that
for each card he was to look at both dra.wmgs and push the button under-

' neat}z the one he had seen before in the first part of the game. Each sub-'

’ b ct was then shown all 80 test cards, one at a txm; For each test card
, the expenmenter recorded whether the response was ‘correct or mcorrect. -'
and the latency bf the respgnse. The recogmtxon test deck consisted of 80

s cards, 20 from each of four experimental conditions. All children saw the

80 test stimuli in the same complg.teiy rendomized order. Examples of
presentation and reg.ognl‘ti?;r; test items for each experimental condition

are presented in Figure 1. ' . v

‘

Experimental Conditions

. <

, ;
Condition DO (Diffezent Object). Twenty stimuli were chosen ran-
v L] .

V.

domly from the 80 presentation stimuli, and each was paired with a com-

pletely new animal or object on t card. This condition should

Figure 1. Examples of presentation Stimuli and recognition test
ftems for each of the experimental conditions. (From "Differential
Feature Analysis of Reflective and Impulsive Children} by R. R.
Kilburg & A. W..Siegel, Memory and Cognition, 1973, 1, 413-419.

°Pyr18ht 1973 by The Psychonomic Society,, Inc. Reprinted by
permission. )

».
Fig. 1) removed due to copyright restrictions.
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produce the mast correct recognition since a correct response can be made
erther on a global feature analysis and/or on the basis of the name of the

stimulus. Since Rosmskl (1970) had found that the recognition performance‘
of fxfth graders was superxor to that of first graders under a sxrmlar stimu-

.
lus condxtxon, it was egcpected t,hat fifth graders wou'ld make more gor’gect

recogmtbons on these stxmulx as well. Since a detailed visual feature analy-

s1s was not required «n order to make a éorrect response, and since it
hypothesized that reflective and 1mpulswe chxldren d7fer primarily in their

ltendency to perform detaxled fearure analyses, the erformance of the reflec-
ttve and impulsive ;hxldren was not expected to d fer in t}us condxtxon. *
o , ’

Condition 1FD (One Feature Difference). Twenty different stimtuli

from the briginal presentatxon stimuli w,ere each pxiﬁ_thh anothe):.\snmu- .
lus having the same name, drawn in the same style, but differing from the .,
or1gma1 stimulus in only one minot feature. This condition should be the ’ |

m?f} dxffxcult since chOosmg the correct stimulus requbres a rather com-
1

plete feature analysrs of the ongmal stimulus dur}ng mxtxal preseqtatxon, ’

and since ‘the correct choice cannot be mac{e dn the basxs of the name of the .,
" stimulus. K these stimuli are'not so difficult as to produce chance pérform-
ance, then }eﬂectue children should make more corttect reCogmtxqg__,'re-

!{;ﬁonses than impulsive SubJects in this condition.

‘ . H '
- 14

ﬁpondxtwn MFD {Mulfiple Feature Differences). i‘wenty different

stimulf from the origmal pre'sentation'stixr\.xli were paired with’another
stimulus havmg the same name but drawa.in a very different style and dif«
fering from the original stimulus in several dl.fferent details. Tlge MFD
stimuli should be easier to dxsuxmmate than the 1FD stunuli since there
areJ more feature dxfferences between the correct and the incorrect st1mu-
lus. If the role of verbal labels is an 1mportant one in picture recogninon
memory, then MFD should produce fewer correct responses than QO since

the correct choice cannot ‘be made on the basis of the name of. the gst?lmulus.

‘f the role of verbal labels is minimal, then, since the MFD stimuli differ
. v ' - I
. . N ,
. 13 : v
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in a large number of visual ieatures,‘ they shotild produue approxrmat:oly &xe

same numbe‘r of correct recognition responses as the DO stuhulx. As in ;

- 4 a ¢ s

" andxhon 1FD, reflectlve subjects ‘shoufd make more eorreot recqgnxttop '.
P s

respanses than impulsive subJects in ctgis gond;tton. : AR &

\
”~ . -
v N -

Condm.on DS/DO (DAfferem Standa?ﬁ[{!;iferent Object) I}he rema‘i;n-
L4 ! B “.
ing 20 shmdh from the presentatlon set’ weré redrawn in a, sxmxl‘ar iashlop

as the MFD stimuli 2and were each palred with a completely new apimal or
ob_]ect on the test card This condition.was included to see how chxldren s
recobnm.on memory functioned for str,mul,i that they had never vactually seen
before but for which they mxbbt have exther a global tcmp}ate or name from
the presentatxon task. If, as Nexsser (1966), Rosinsk (1970), and Shepard
(1967) have argued, recognition memory is primarily a }nsual qprocess, then
performan\Fe in this condition should be relahvely poor,‘penhabs not greater
than chance reve} A cprrect recognition response can be made ____x_dn the
basis of the name of ~the,strmu1usI(or global template), ?ot ‘on ithe basis of
specific visual features or.details. Thus, the performance of reflective and

impulsive subjects was not expected to differ in this condition.

It should be-noted that differences in the performance of refleetive and
_ impulsive children were pr;‘ediéted only in the two condi,tlo'ns in which a cor-
rect recognition could be rhade solel;' on the basis of* differenf.visual features
(1FD and MFD) and not in the conditions m which the correct response could
be made on the basis of the name of the stlmulus. 'If 4s Kagan (}966a) has
argued a child’s tendency to long or short response fimes (eoqcegtual tempo)
is consr.stent across a var;ety of perceptual (visual) tasks, resbow latencr.es
of reflectlve subJects should. be sr.gmhcantly greater {ban those of Ampulsx.ve

t

.-.ubJects.

- : i\

¢ Results T .o

The means and standard deviations of the number of correct responses

made under each of the four’ experlmental conditions by each'grade lebel and

)
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R-] subgroup are presented in Table 1, Performance in cach of the four

conditions was consistently ranked in the same order for the entire sample
and Tqr both grade levels and R-I subgroups (.from best to worst): DO, MFD', .
DS/DO, 1FD. This ordering is essentially in line with t}le predictions and
is consistent across grade level and cognifive style. The mean performance
of subjects m condition DO (73% correct) did not differ from that in condltlon
MFD (69%). nor did performance in DS/DO, (55%) differ from that in lFD
(51%). As predicted, however, performance in both DO and MFD was much
gredter (p < .01) than that in both 1FD and DS/DO. ?

v Table 1 °

Means and Standard Deviations of the Number of Correct Recogmition Responses for {.
"Each Grade Level and Rl Subgroup in Each of the Four Experimental Condmons

Experimental Condition

Do - o 1IFD .. MFD
Group, . . Ny Mean - S.D.Y Mean S.D.  Mean
L . 1]
. A v ¢ 0
Reflective 3B 1494 2220 1006 .- 211 - 1442
i
Imputsive 3 ¢ 1425 2.37 1047 225 1331
S, . & ., g

First Graders 36 . 1400 2;31 9.86 2.62 1348 .250
1Y h ’

H . -
Fifth- Graders 36 1519 218 1036  -1.58 14.25 . ‘
Toul 72, 1460 .-231 1041 216 1386

: . .
. , LRY
,Note. Adapted from Kitburg and Stegel, 1973, p. 417. *
» ¢ .‘ \ .
. 1 . A ”
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- Reflective subjects performed better (p < . 01) than impulsive subjects
in condition MFD only. Condition 1FD appeared to require a feature analy-
sis too detailed for any of the children and, thus, a "floor" effect was ob-
tained. Correct recognit'u;n in MFD could be made only on the basis of

visual features, correct recognition in DO could be made on the basis of P
either visual features or the name of the stimulus, and uorr?ct recognition ’,/
in DS/DO could be made only on the basis of the name of the stimulus. That
performa.nce in MFD was equivalent to that m DO and performance in both of
these was greater than in DS/DO {which was nearly at chance) provides strong
inferential evidence that recognition memoryris primarily a process of visual
feature analxsi's for both reflective and impulsive subjects--the role of
"verbal media.tion” seems to be minimal. Ajt}iouéh fifth graders made mdre
correct recognition responses in all conditions, this dufference was signifi-
ca;xt o‘nly inDO (g, < . 05)—-thé "standard" recognition memory tgfk. Thus,

the capacity to perform visual feature analyses seems not to increase be~
- L]

tween }'irst and fifth grade, . ¢ . . , ‘

Mean laten.cy of correct responses was consistexitly ordered for tfme A
entire sample and for each grade level and R-I subgroup {{rom fastest. to o '
slowest): DO, ‘l:AFD, DS/DO, IFD, thus min.'or'mg the ordering for correct
resp;nses. The easier a given condition (i.e., the more correct responses),
the shortér the résponse latency found. The mean latency in DO did not dif-

. fer from that in MFD, nor did the latem:y in DS/DO differ from that in 1FD.
However, the mean la?encxes in both DO and MFD were shorter {p <. 01)
than those in bqth DS/DC a.nd IFD. The overall mean latency of the impul-
sive subjects (3.36 seconds) was shorter (p < .01) than that of reflectiye
subjects (3.83) and that of the first graders (3.34) was shorter (p < .01)
than that of the fifth graders .(3.85). !

. . Discussion

Performance ditferences were found between reflective and impulsive

children on a task requiring viSua'l feature analyses and are congruent with

16
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the findings of Drake {1970), Siegelman (1962)) and Zlelniker et al. (1972).
However. 1t also secms clear that the data argue against the hypothesis that
the nature of the search process is qualitatively different for reflective and
ihpulsive subjects. Rather, reflective ,subjects seem to engage in a more
thorough feature analysis of the stimuli. That the relative ordering of per-
formance in the four conditions was similar for both Teflective and impulsive
subjects a;id that en a.ll conditions the performance of reflective and impul-
sive subjects was greater (but ;ot significantly so) scem to substantiate this
reasomng. It would appear that in.a task in which the only basis for correct
recognitxén 1s that of viSual.feamres, reflective subjects tend to perform a
more{det:ailed feature analysis. The conclusions are coflgruent with Ault? et
al.'s (1972) finding that reflective and impulsive" subjects used the same \
basic strategy of making comparisons between the standard and one variant
.{or between two vax:xants‘), but reflective subjects made a greater proportion

&
of these compansons.

In particular, the results pbtamed in condition MFD are mterpretable
within the framework of the Selfndge-Nemser feature testing model of recog-
nition. Bot}{ reflective and impulsive subje‘cts tended to utilize the same ’
feature analysxs [process, but reflective Subjects tended to do a moMorough
Job. Although the experimental destgn used was ghﬁﬁ£1cxent to dxrecﬁy specx-
fy the level i1n the model at which these performanze dlfferences 0ccur, the

results were sufﬁcxently promising to warrant further systcmattc recogni-

tion memory research thhm the framework of the Selfndge Nelsser model. .

.

A third implication of this study is that ince MFF items cannot be cor-

. ' rectly solved on the basls of the name of the stimulus, the tendency to per-

(form detailed vxsual feature analysis is perhaps the most significant tom-

ponent of the cogmtwe-perceptual basis underlymg the dimension of

reflection<impulsivity.’ . «

> °
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. 19663). This WOﬁld seem to indicate that the KRISP is an adequate mstru-
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STUDY 2: SIEGEL, KIRASIC, AND KILBURG (1973)

The specific purpose of this study was to determ'me the ‘feasibllity of
extendmg the paradigm to research with younger chlldren and to determme
the extent to which Kilburg and Siegel's (l973) results were generahzable
to children at a younger developmental level and from a different sociceco- i

v
.

nomic background. _ . N

/}Aethod \ N

Twenty-four black children (mean age = 5 years, range = 4-8 tg 5-4) .
attending an experimental inner-cit'y preschool were individually admins- "
tered the Kansas.Reflection-Impulsivity Stale for Preschoolers (KRISF).

The KRISP (Wright, "1971) was used to determine R - I classification because

{a) it had been develU‘pE’d‘E‘p‘e‘cxfxcally for use w1th chxldren of preschool age,

and (b) pilot testing indicated that even the simplest version of the MFF was

too diffi'cull.and Erustrating for these children. The KRISP 1s based on'the
MFF, but the five easier warmup items and the ten test items require le‘ss' ’
dlfflcult discriminations and consist of much grosse{ feature dtfferences
than do the MFF 1tems Children whose mean response latency was above
the median and whose total number of errors was below the median wereé
classified as reflective, children whose mean response latency was below
the median and whose total number of errors was above the median were
classified as impulm total of 11 children were classified a,s reflective
(5 girls, 6 boys) an?®TO were classified as impulsive (5 girls, 5 boys). The
correlatlon between KRISP errors and mean KRISP Latency (I' = -,53,

p < .01)is of the same magnitude as that found in the KRISP standardlzatxon

da.ta (Wright, 1971) and in much of the research done with the MFF (Kagan,

- . - ' \ *

ment'to asséss R-Iin preschool children. - <

In a second session held a week later, these 21 chlldren were md1-
dually administered the test of recognition memory. The same s‘t;muh,
. \
r
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experimental conditions, “and procedures were used as in Study 1, with but

two exce-btions. First, the instructions for the presentation task were ''to
look carefully at each of these cards and go through the deck. " (The addi-

tional instruction, "as quickly as you can, ' was omitted.) Second, the pre-

N,

sentation apparatus was not utilized during the recognition.test; instead,
e
cards were shgwn manually to the child and response“latency was not

r‘ecorded’. Five children (three reflectives, two impulsives) showed such
marked position bias on the test of recogiition men';[)ry (on the last 40 cards
these c'hildren chose either the lefl; or the right figure on all 40) that their
data were excluded from further consideration,

-
1

\ Results

v

The means and standard deviations of the number of correct responses
made in each condition by reflective and impulsive children are presented in
Table 2.  Reflective children made more correct resi)onses (56.63) thandid '

the impulsive children (50.63; p < .05). As Kilburg and Siegel had found (1973),

~ -

~

there was a highly significant ef}\et (b < .001) of experimental conditions,

.

' - ’ . Table 2 . .

Means -and Standard Deviations of the Number of Correct Recognitron Responses
for Reflective and Impulsive Preschoolers in Each of the Four Experimental Conditions

. o
Experimental Condition
. * B}
DO - WD - MFD- . Ds/o
Group N Mean S.D.  Mean SD. Memn SD. Men ° SD. ,
Reflective 8 1575 158 1213 290 1388 270 1488 189 <
Impulsive 8 -+ 1463 226 1025 271 1263 320 1313 148
Total Coe 1519 197 1149 | 288 1325 293 1400 1.6 '
Ngx\o. Adapted from Siegél, Kirasic, |nc_.| Kilburg, 1973, p. 656.
. - ’ ! . ’ ¢
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As can be seen from Tabiz 2, performances for both reflective and impul-
sive childfen were ordered (from Best to worst). DO, DS/DO, MFD, 1FD. .
. perfprma’nce in DO (76% correct) and DS/DO (70",’«?.) was greater (%) <.05)
. than that in 1FD (56%), but not greater than in MFD ((;6%)_. As s cle‘ar
frém Table 2, ;eflective ghildrxé_n made more correct resanses than did

impulsives ip al] four experimental conditions.

, To determine whether or not the reflective children shewed sperior
performance across all items, the ten easxest and tKg ten most dlffxcult
1tems within each condltxon.(determmed empitically on tht~hkasis of research
with older chxlldren) were summed over the four conditions. The pexiorm
ancelof the reflective children on theQeasy items (31. 38.440-CF 8% correct)
was not signi%icantly greater than that of.the'impulswe childre 9.25/40-
or 73%). On the other han.d. the performance of the reflective childrda on
the difficult items was’ sighificantly (p < .01) greater (25.25/40 or 63%) than

.

that of the ir'npulsive chiidren {21.25/40 or 53%). The performance of the

o 'reflecnve children on thes difficult items Was slgmfxcantly greatex"‘ than chance

(p <.025), whe.reas that of the impulsi®e children was not.

B

- »

-
.y .

Discussion

Reflective children performed beétter on the test of recognition memory
than did impulsive children, and this difference in perfgrmanée was more Or
less constant across all four expexv‘ime?tal conditions. These results indi-
cate that, although both refl.ective and. impulsive children can’ ut‘ilizxe feature
differences m problem solution, reflective children tend to perform a more
thorough and detailed feature analysis of the stimulus array. Thxs reasonmg
is substantxated by the finding that whereas reflective and impulsive children
Q}d not dﬁ‘fer on the easy items within each condition, reflectives recognized
more of the difficult items (which, at least in conditions 1'FD and MFD,

required a more detailed feature analysgis),

<

e
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. [Flavell 1970].) On the other hand, Kilburg and Siegel's (1973) first graders
8¢

L]
Pertormance was consistently highest in the two condions 1n which

successtul perfurmance could be achieved by labeling the stimuli during

original presentation (DO and D$/DO). Thus Kilburg and Siegel's (1973) )
conclusion that plcture recognition memOry is a purely visual process is

not totally accurate. It will be remembered that the children in this study
were preschoolers enrolled in an inner-city experimental preschool, In .
this program {and in a variety of other presch001 programs which, inten-
tionally or not, emphasize "pre-reading’ skilis), considerable emphasis rs
placed on, the child's vaulrmg a vocabulary. One of the most common i

neral and in thxs

teaching strategies in the acquxsxtxon of a vecabulary, in

pa;-ticular setting, employs the pointin%at and "labeling" of things by bo;h
|

\

the teacher and the child. That is, it is not unreasopfable to gssume that \
* Y

these preschoolers’ experience in the classroom pre }6ses them to spon-
taneously label objects, presented to them in a wide variety of situations.

(it 1s not necessary to assume that the label produced mediates performance

(mean\age = 7 years, 2 months) came from school situations in which, by
the end of first grade, teaching emphasis is placed not on Iabeling concrete
objects, but rather on relationships, stringiné words toget_'}?er to form sen-
tences, reading per se: and the use of more abstract words. From the
present data, it appears that verbal labelmg (which may well facilitate
feature analysis) was in some measure responsxble for successful recogm-
tion periormance in theserpieschoolers. However, since performance in
condition 1FD was a bit better than chance and performance in MFD was

well above chance, visual feature ana}y‘éis independgnt of verbal processes

also contnbutes sxgm.fxcantly to correct recognition performance.
(X

Although 1t seems intuitively hkely that verbal labels shoudld enhance

recogmtwn performance, it is quite hkely that their role is an mdxrect one:
)

A label likely servf\p to increase the probability of a feature dnalysis (Lynch
1972) If 1t 18 assumed th (a) the capacity to perform V1Sua1 feature analy-

sis 18 relatively constant across the"lschool elementary yeatrs, and

.
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* (b) preschoolers tend (more than first graders or older children) T spon-

taneously label stimuli (pictures) presonted to them, then verbally labeling
the presentation stimuli should diffegentially facilitate performance on
stimuli which can only be recognized on the basis of the name of the stimu-

lus.

Relative to this point, it is of interest to compare the present results
to those obtained by Kilburg and Siegel's (1973) first graders. As can be
seen from Tables 1 and 2, the preschoolers" performa,nce compares quite
favorably with that of the first (and fifth) graders- Post hoc analyses ind1-
cated that the performance of these two populatlons did not differ signifi-
cantly on conditions DQ, MFD, and lFD but the performance of preschool-

ers was significantly greater {r <.001) than tha‘t of first graders on condi-

.tion DS/DO. Although the absolute level of recognition memory was not

very high in 1FD for either population, the preschoolers' performance was
slgnxfxcantly greater than chance, whereas that of the first graders was:not.
There is a temptahon to attribute the difference to the change of mstruc-
tions in the present study. The words 'as quxckly as you can', werg not
included in the instructions givén to the preschoolers. In fact, preschool-
ers did take longer on the average to go through the initial presentét%on
deck than did the first graders. Howevel, the difference in the, a\;erz;ge
expo'sure time'per stimulus was only 1.6 seconds (3.60 vs. 2.00). It was
the authors' observation that most of this 1.6 seconds was due to the pre=-
schoolers taking longer to manipulate the card and put it face down in the

pile., If the instructional difference had produced a really "poWerful effect, "

then the rather striking superiority of the preschoolers performance on _

! DS/DO should have been found in the Other three conditions, (especially DO). )

Thus, it seems reasonable to assunie that the superior pcgformance of the
pres:choolers on DS/DO was due primarily to their greater tendency to label

each stimulus on presentation, and that thesg Tabels wcilitated picture recog-

. 3 .
nition memory'in the condition in which stiguli could be recognized only on

the basis of the name of the stimulus.
| 5 .
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found thal recognition memory 1s enhanced when any kind % ic ori-

enting response to the presentation stimiulus is required by the child. A
‘erbal label or an instruction to point to a distinctive feature may well be
attentional 1n effect (Lynch, 1972). Thus, a label would serve to increa’sie
the probability of a thorough feature analysis. Since KRISP and MFF 1itéms
cannot be correctly solv-ed on the basis of verbal labels (e. Be) the‘standard
and all six variants are "teddy b.ears"), the data from these two studies
indicate that the tendency to pgrform detailed visual feature analysis is a
significant component of the-cogni.tive-per_cep'tual baJis ur&?lying the

dimension of reflection-impulsivity, . Lo
‘Y‘ v
-~

STUDY 3: SIEGEL, BABICH, AND KIRASIC (1974)

Certain methodological\problems in .Study 2 (Kilburg & Siegé.l 197.3) .

L3

— -k
g\ precluded adequate testing of the hypothegis (derived from the Selfridge-

%
3Nexsser model) that reflective children perform a more detailed and thor-

»

ough feature analysis than do impulsive children. Due to ambiguous instruc-
¢ tiuns during the initial presentation of the later-to-be-recognized stimv.:li,

performance on items in which the correct and incorrect test stimuli dif;

fered in only one visual feature lw'as-’not significantly better than chance.

2

More impbrtantly, in the one condition in which a significant R-I difference

was fiound. the number of feature differences between the correct and mcor- ,
rect test stxmuh was large (three to as man}r as seven or eight) and varied

unsystematically. . R

Systemiatic r}xanipulation of the number of feature differences between
correct and incorrect test sttmuh should ;ﬂovxde a mo‘r’e rigorous test of .
the hypothesis. Reflective chxldren should do better th:m 1mpulsxve children
9;11Y when there are relatively few feature differences between correct and
incerrect test stimuli. Moreover, since one cri}‘erton in deciding whether ‘

s N
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an individual is reflective ur impulsive is response latency, an%mcc the

.

Selfridge-Neisser model can account for most of the choice reaction tinte
. ‘ .

data with adults (Smith 1968) it was predxcted that the expgcted R-1I dzf- !

-

>

" ferences in correct respé&nses would also be-found in their response laten- A
cies. M . < v

‘-

- : Method .

. ‘\ "
Ninety-four white, middle-clasé, fiffh-grade boys were individually
administered the MFF: 32 were classifie as reflective and 31 as im;;ul-

sive. In a second session held approsci tely two weeks later, these chil-

dren were mdwxdually admxmstered the/test of recognxtlon memory. The
initial presentation deck cqnsxs,ted of ¢ x S-inch (7,62 x 12.7 cm) lami;.
nated white cards, onveath of whi’ch was blac'k line drawing of a common,
. object,or, animal. Each subjeet was told {o look carefully at each of the

cards.and to go through the deck.

- - . " Stimuli for Ehe recogmtxon test,we e 9% 5- X 8“mch §12.7 x 20.32 cm)
laminated white cards, on each of which jere. two black.line drawmgs. The
apparatus descnbed in Study l'was used to present the cards and measure
response late@cy. Each subject was shown all 96 test cards,\ one at a time. .
For each test card the experimenter recprded whether the response was

- correct or mcorreét and the latency of thdt response. All subJects saw the .

96 test stxmuli in the same, completely r domrzed. order. .

The recogn'itron test deck consisted ¢of 96 cards, 24 for each of four
expenmgqtal cdnd;txons. Examples of pr sentation and recognition test

items for each of the four expenmental copditions are presented in Figure Z -
- w?

C

o
i " Condmon DO (lefe rent Object).

cnty-four stimuli were ‘randomly

) chosen from the 96 presentation stimuli 4nd each was paired with a'com-

pletely different object or animal on the est card. Since l:he correct and
4 o
incorrect test stimuli had different namés and’ also diffexed in an indefi-
r

nitely large fiumber of visual features, his condition shou.ld produce a

lPage 25 (Fig.. 2) removed due to bpyright restrictions. ;

Figure 2. Examplés of presentgtion stimuli and.

. tecognition test'items. (From "Visual Recognition

Memory in Reflective and ImpulsiVve Children" by A. W. Siege . M
, PRk, & K. C Kirasic, Memory and Cognition, 1974 2, 3?9—.’584.

[MC;ht 1974 By The Psychonomic Society, Inc. ° i
aeEmAted ﬁy permission ) ? ' 1
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very high level of correct recounition performance. S.nce 3t was hypothe-
sized that reflective and impulsive subjects differ, pnmarxly in their ten- ¢
dency to perform detailed feature analyses, and since a detailed visual
feature analysis was not,required to make a correct response 4o these )
stimuli, no performance differences between reflective and impulsive sub-
jects were expected in this condition, Additionally, Kilburg and Slegel

(1973) had found no R- Idxfferences in an identical condition,

Condition lFDiOne ‘F’eature Difference), 'I‘wenty:four different pre-

sentation stimuli were each paired with another stzm{r\ius Having the same
L

name, but differing from the original stimuli in one visual detail or feature.

- . . ~

Condition 2FD (Tv:'o Feature Differences). Twenty-four different pre-

sentation stimulf were each paired with another stimulus having the same

name, but d.iff'ering from the original stimuli in two visual details. (It 9

should be obvious from Figure 2 that we do not have an "objeétwe" feature-
. cou:xtiﬂg syst.em. 1t could be arglred that in attempting to vary only the

front of the sled in condition 1FD, we objectively va:ried several discrete

fe%es. It could be argued that in attempting to vary only the whiskers

and

-

ment ¢f tip of tail relatlve to the cat's back, curvature of the tail, and six

e curve of the cat's tail in condition 2FD, we objectively varied place-

whiskers, I-‘mally, it could be argued tha,t in attemjémg to vary the four
features of number of propellers, shape of wmg, orientation, and,nose of
plang, we in fact varied_an almost‘mﬁmte number of feature differences.
Thus, the featuré- countmg system was subjectwe and represen‘ts, at best,

oan attempt to systematlze feature differences along an ordinal scale.)

. P Y

These tyo c‘?ndltions (IFD and 2FD) shoulgi be the most difficult since

choosing the correct stimulus requires a rather complete visual fea\ture
analysrs of the original stnmulus during initial, presenta;wn. Performance
in conditiort 1FD should be poorer than that in ZFD, and}erformance in both .-
should be poorer than in DO. Howevér, in both condm.ks 1FD and ZFD, re-

. flective subjetts should make more corregt reshonses than impulsive subjects,

- e N . . K -,
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Condition 4FD (Four Feature Differences . The rerzining 2- wre-

sentation stimuli were each ‘pa}:ed with another stimulus havin. the san.e
-name. but differing from the original stimulus in four visual details or
features. Kilburg and Siegel (1?73){Tound that reflectire subjects made
nudre correct responses than impuls.we subjects in a similar condition,
but a large and variable number of f.ea.tures had distinguished the correct
from. the incorrect test stimuli. Thus, it was not clear that the R-~I dif-
ferenge would be significant when the number of feature differences was
large L. €., four) and constant. Performance in thi1s condition should be
- better than that in IFD and 2FD.’ I.f recognition memory 1s determined by

a process of visual feature analysis (independent of yerbal labeling), then

performance in condition 4FD should be equivalent to that in DO.

»
.

In short, reflective and impulsive subjects were predicted to differ ¢
in condltlons where detailed visual feature analyses were required for cor- )
,reks reco;mnon but not in conditions where a more global feature analysis
would, sufixce (1. e+, DO and probab.ly 4¥D). Genera.lly, it was expected - - - -
that the grea.ter the number of feature differefices between correct and incor-

rect test stimuli, the better would be the recogmno_n memory performance.

S It was also exp‘ected that mean correct response latency would be
[lratcd to the number of correct responsels':-.,l,.Spe.cifically, latencies should
be longeést in condition 1FD, next longest m 2FD, and shorter in both DO |
and 4FD. A's was expected for the eorrect response da\ta, an interaction
of R I and conditiOn‘was‘expected for the correct response latency data,. ' ..

Results:

t

Correct responses. The means and standard deviatiopns of the num-
. [\ .

ber of correct responses made in each of the four experimental conditions

by reflective and impulsive subjects are presented in Table 3. Reflective *

subjects made more (p s .01) total correct 'respc'mse's (81.83) than did im-

pulsive subjects (77,.24). Conditions differed lsignificantly among ecach

¢ -
({
. ‘ [y Ve
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(w other (I 001). As predicted, performance m condxngn DO (22, QS) did

I

not dtffer from that an 4FD (22.22), and performance n both DO and 4FD
was greater (p < ,05) than that in both 2FD (17.97) and ]FD (17.30).

< . Al
.t Table 3

e ; ! Means and Standard Deviations for Reﬂecuve and Inpulsive Subjects
Number of Correct Responses and Latencies for Each Expenimental Condition

. 3 -
. . C Y

Experimental Cond‘i'n‘gi:i; _' RS

A A“ ‘5
() ‘ -00 wo S0y a0 4F0
et . - . g : %4 =~
. Group ~ Mean S.D. Mean SD " Mean SD Mean SO
Y N ki 2l
Correct Responses @ v
, Refletives 2259 .167 1828 1.94 1824 217 2272° 119
. w 23)3 . . , N .
}
/ i
L Impulsives ™ 2152 241 1631 230 1769 225 2127., 175 °
. W = 29) , . -, .
All Subjects 2205 209 1730 233 47977 221 . 2222 187
- IV = 58 . . \- .
Latencies : . E‘:‘s
P . . 7 y
- Reflecfivss © 246 114 315 134 2714 o8 2.2&‘_; 9
W=2 - : ' ‘ :
“ ~ K . . A
fmpulsives 218 66 a7 83 232 85 2.8 67 ,
v = 20) , 27 .
Y . ° oo .
All Subjects 232 93 293 113 253 8 220 - 73
W = 58 . . )
Note. Alapted from Siegel, Babich, .and Kiragic, 1974, p. 382, Tov. .
a

£
Contrary to predxctwn, performance in 2FD (7&2 "gorrect) was not s{;;ifh .

_'), ‘k cantly greater than that in 1FD (73%), but the differenc® was in the p e&itcted
direction. That performancc inDO (93%) and 4FD (92%) was equivalen and’
that a correct response in 4FD could not be made on the bas;s of the narhe of

. 28 . .
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the stumulus fe. .. both correct and incourred: 1o~ s ymul are o rplane~ *
provides strong inferential evidence that visual recogmtion memory 1s
determined by a process of visual feature analysis, and that verbal labels

have little or'no direct effect on visual recognition performance.

The predicted’intefaction of R-I and condition was only marginally-
significant (r < .08). Reflectiye subjects made more correct responses
onI}Tin condition 1FD (F < .05} Thxs finding was crucial to, but .only par-
tially confu'med, the hypothesis (reflective and 1mpulsne subJects did not .

differ in 2FD). As predicted, reflective and impulsive subjects did not dif-

3+
fer in condition DO. N

N . . . 3 &
The differential perfox’.‘mance of reflective and-impulsive subjects 1n
condi-tior;s in which corr(;ct a¥d incorrect test stimuli were distinguished
only by visual features was pr;dicted from the’Selfridge-Neisser feature-
test\frig.mode'l' So, an addxnonal repeated measures analysis was per(ormed
on the number o( correct respdnses by each subJect n the three "FD" condt-
tions (lFD FD 4FD). Reflectxvé‘sub;ects made 51gm£1cantly5more (p < .01)
corrf:ct responses in these'three tonditions (59.24) than did meulslve sub-'.
jects (55. 72). The conditions effect was highly sxgmfxcant {p < .001): P(;r-
formance in conditions 1FD and 2FDwas equxvalent and sxgmfxcantly poorer
than in 4FD. Most 1mpor§antly. the interdction of R-I and condition was .
significast (p < .'0'5)1 For reflective subjects,. pef-formance in 1FD and 2FD ’
was equi AMent and poorer than in 4FD, for impulsive subjects, performance

in IFD was poorer than in 2FD, and that in 2FD was poorer than in 4FD.
:

Correct response latencies. The m\zans and\standard deviations of the
latencies of correct res‘ponses of zeflective and imbulsive sui:jegts 1n each
of .the four experimental conditigns are also presented n Table 3. The mean
latency in condition l'FD (2. 93 segonds) was sxgniﬁcantly longer {p < 01)
than that in 2FD (2.53). Mean latencies in lFD and ZFD were signifxcantly
longer (F <.01) than those in: 4FD (2. 21) and DO (2. 32). those in 4FD and DO

‘> ~ o

~~ dxd not differ .-.xgmﬁcantly {p*> 10).

Page 30 (Fig. 3) revaed due to
Figure 3. Mean leatency of corr
Recognit¢on Memory in Reflecbive

s
»
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For reflective subjects, the mean latencies in all three conditions were *

-

r .
fly different rom each other. §'or 1mpulsi\e subjects, latency,

as lonjer han hat in 2FD and 4FD, but latency in 2FD was mot -

* - L]
.

significantly longer than in 4FD. '
€ .

‘. Discussion
/- - .
In general, the results of the present study are congruent with ear11er
research (e.g., Drake, 1970; Krlburg & Siegel, 1973 Odom et al., 1971; .

Zelniker et al., 1972) in that performance dxfferences between reflective

and ‘mpulsue children were found on a task requiring visual feature analyses.

Allhough the performance of re‘flective subjects was superior to that of
rrr\pulsrve subjects in all conditions, this ?liffe rence wak slgniﬁcant only in
condition 1FD.  This f1nding supports the hypothesis that performance dif- ,

ferences between reflective and impulsivemehildren aze grea.test when a \;ery .
v demr{edieatuze analysis is required. Mozreover, since each of l:he.ME'I
variants differ from the standard in only one visual feature, the finding of a
R-I performance difference only in condition 1FD takes on added srgnxhcance.
That ig, from these data it can be argued that underlymg basis for the R-1
dimension 1s quanntatlve rather than qualitative;} reflectrv&-rmpuls‘rve per-
formance differences reflect a drfference in the extent to which subjects
perform a detailed visual analysis of the stimulus array, rather than re-’
flecting a broad cognitive disposition, Reflective- 1mpulswe dxfferences

‘can be-specified, to a large extent,,‘by a feature-analytic. model of patte‘rn
. § ;

recognition. . . ' .
[

vt - '
That performance in conditions 4FD and DO was equivalent further

confirms our hypothesis. Although a stimulus could be c\trectly recog-

nized (possibly) on the basrs of the name of the strmulus in DO a correct
response in 4FD eould not since both correct and mcorrect stimuli had the
same names. Thus., agam, strong inferential evidence is provided th
correcf recognition in both conditions is primarily dependent on visual

.
ol
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processes and »s relatiy ely gndependem of verbal processes.  That the pat-
\ .
tern of correct response latencies paralleled that of carrect responses fur- ,

.

ther supports this contention.,

Indeed, the response later{cy from the ‘FD COl’ldHlOl’lb provides the
strongest conﬁrmatxon of the applicability of the Sehndge Neisser model to
R-I performance differences and recobmtxon’memory. Cor rect response
latency “./as mvers:aly related to the number of feature differences between
correct and incorr‘e‘ct test stimuli (Figure 3). Thé greater the numberh'of

.

feature differences between the correct and incorrect test stimuli, the
“shorter the latency of correct responses. When there was only one feature .
dxfference between the correct and incorrect test stimuli, a very detailed
feature analys1s had to be performed durmg wnitial presentation, and a lafg
number of feature tests had to be made diring the test itself in order to
make a correct response, the more (and fine-grained) tests that had to be .
- l performed, the longer the correspondmg latency should be. 'I'hat response
latency in DO and 4FD was equivalent is congruent with the Selfndge- TN\
Ne1sser model becauge the model allows feature tests at the same le\(el
. (1. e., of déta.xl) to be carried out sxmultaneously. Our data indicate that
. this 15 the case when there are a large number of feature differences. As
can'be seen from Figure' 3, the time taken for several feature test_s to be’
performed quick,ly reac'h.es an a‘symptote at about four feature\g. ’
- .

(13

. X STUDY 4: KIRASIC AND SIEGEL (in press)

: In po.th_ Studies 1 and 3, subjects were allowe:%to go throv:xgh the pre-
sentation deck at their own pace. Reflective subjects took longer to do this*
than did démpulsive subJedts. Although this differente was minimal (a mean
dtfference of about .25 seconds/card), the possibility remains that reflectwe
subjects did better than impulsive “subjects because they were exposed to
each. stimulys for a longer perioci of time, thus permitting either more or,

ture tests to be performed. A test of this hypothesis re-
~

more detailed f

* b .
quires a_syefematic manipulation of exposure time.

a
.
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Study 4 represents an ,at.tempt to x.nvestiga.te the effect of‘expo.;.ure

time on the recognition memory performance of adults who have been identi-
fxgc-‘_i as refl:.ctne and 1mphlsivc:.. Rather than selecting two arbitrary expo-
sure times, sepa;rate groups of reflective and impulsive .subjects were tested
first. The average time taken to go through the presentation stimuli®was
divided by the number of items for the reflective and impulsive subjects:
respectively, and this determined the exposute tirmes for a second group of
reflective and xmfmlsive subjects. The second group of reflectwe subjects
_were then shown the prese{xtation stimuli for the same amount of time as the
farst group of impulsive subjects, simillarly, the second group of impulsive
subjects were shown the p'resentation stimuli for the same amount of time

’as the first group of reflectives. If pqrformanc‘,e in the :rarious conditions

is not markedly affected by a large difference in initial exposure time, this
will provide additi-onal evidence that R-1I differences pccur at Level 2 (feature
testing) of the SeKridge-Nei;ser feature testing model rather than at Level 1

(gross stimulus sampling).

As had been found before in Studies ! and 3, the overall performance
of reflectue subjects was predicted to be superior to that of impulsive sub-
chs. . Mast xmporta.ntly, an mteractwn was pred{cted between R-I and the
four expenmental conditions (DO, 1¥D, 2FD, and 4FD): Reflgctwe and
impulsive subjects should differ only in conditions in which detailed vi.-.\:\al
feature analyées are require'd (cbndffions 1¥D and 2FD), but not in condi-
tions where a more global featur; analysis would suffice to produce a cor-
rect response (condxtwns 4FD and DO) Generally, the more detailed a fea-
ture analysis required (1.e. » -the fewer features distinguishing the correct
and incorrect stxmtq.l), the g:eater s};muld be the advantage of the reflectwe
subjects. The difference should bg greatest in 1FD, next greatest in 2FD,
and least in 4FD and DO. : .

. v, et

On the basis o‘f;}he Selfridge-Neisser feature testing model, it was gen-
-

erally expected that t}ié:igreater the numbgrwof feature differences between
L '




and 2FD. Latencies fO_r_correct responses ogld be lo_ngé%t mn condxtxon
1FD, next longest in'2FD, and shorter in both DO and 4FD. (The latter
two should not differ. ) '

Method |

Sixt:y five college students, 36 females and 29 males {mean chrono-

logical age = 20 years), participated in the research on a volunteer basis.
The MFF (8-variant ve.rsion) was individually administered to all 65 sub- )
jects during a first session; 22 were classified as reflective and 22 as impul-

sive. Subjects whose scores fell at either median were excluded.

In’a second session held approximately one week later, 11 reflective
and 11 impulsive subjects were randomly selected (approximately Vequal
_nu.mber of males and females.ir.x each group) and administered the recogni-
‘tion mer;qory task., Stimuli, a ppar.a_tgs_.__p,rOCedures, and experimental con-
ditions were identical t& those of Study 3. Each subJect was allowed to go
through the entire pre’sentatxon deck at his or her own pace. The total
amount of time the subject took to go through the deck (i.e., to look at all .
96 stimuli) was recorded. The mean time taken to go through the presenta-
tion deck was computed separately for the 11 reflective (776.seconds) and 11
1mpu1_swe (377 seconds) subjects. Dividing these means by 96 yielded the
average time that each card was looked at: 7,98 seconds/card for reflective
subjects; 3,.;93 seconds/card for imfa'ulsive subjects, These m'é'ar} values

were then used as the exposure times for the presentation of each of the 96

stimuli to the remaining 22 sub;iects.

The remaining 11 reflective and 11 xmpulswe SubJects were.then indi-
vidually administered the recogmtion memory task. wThe procedures used
were identical to those used fox the firat group with one important exception;

1 / .
34
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The 12 reflec, © sun .« Woro zhown the preseniation stim Jliat a rate of
. v [
onastimulus/iour secund:  anc tne 11 impulsite sublects were shown the

stimali at a rate of one strmulus /eight seconds. A silent Paquet metro-

nome was usf;d to time stimulus presentation. 2,
s 4 N
- Ao
. Results

o \
A 2 (R-D) x 2 (Exposure Time)x 11 (Subjects/cell) x 4. (Conditions) -

repeated measures analysis of variante was performed on the number

of correct responses in each condition for each subject. As predicted,

the main effect of R-I was highly significant, ¥ (1, 40) = 60.88, p < .0001:

Reflective subjects made significantly more total correct responses

(91.32/96 or 95%) than did impulsive sub_]ects (83. 77/96 or 87%). The

main effect of exposure time was!not sxgnxfxcant ’F < l the R-I x Expo-

sure Time interaction was highly sxgmfzcant, F (1, 40)=16.34, p < 0001.

However, sxnce this 1ntera§t¢on represents pooled performance over four

experimental conduxons, a.nd 'since we were interested in R-I differences’

in the individual conditions, ‘the R-1x Exposure Time interaction on over-

all performance is of little theoretical interest.

"I‘h_e main effect: of condition was, as gxpected, highly signific‘ant

F (3, 120) = 49.16, p < .0001. Scheffé k.Ol) confidence intervals (MSE =
1.98; CV = 1.03) indicated that, as predicted, performance in conditions .
DO and 4FD (96% and 97%,. Xjespec,tively) was equivalent. Iierforr'nance‘

in both DO and 4FD was signifi‘éanfly.better than in either condition 1FR

or 2FD (both 86%). That performance in DO and 4FD was equnalent and
that a correct response in 4FD could not be mad‘e on the basxs of the name-
of the stimulus (e.g., both correct and incorrect test stimuli were air-
planes) prévvides once again, strong inferential evidence, that visual .
recognition memory is determined by a process of visual feature analysis,

and that verbal labels have httle or no direct effect on visual recognxtion

-
.

performance.
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nificant, F (3, )

the number of coxrect responses made in each ol' b{\e four experimental con-

ditions by refleﬁtne and impulsie

i
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Tabte'

4

.

AN

Means and Standard Dewiations of the Number of Correct ﬁesponses for
Reflective and Impulsive Subjects in Each of the Expernimental Conditions

,—ﬁ]Lble‘C/tS are preseqted in Ta.blw‘}.

as predu ted. the R-Ix Condition interaction was highly sig-

Thc means and standard deviations of

A

Scheffé (. 01) confidence intervals (MSE = 1,98, CV = 1.44) indicated that

’/\ hd
7 7
- el - Condition ~ : V‘
. 00 1FD 2FD . 4FD
. . - *oNR
Group Mean .8.D.- Mean SD. Mean $.0. Mein. .7SD.
 Reflectives 2368 54 2209 145 2186 116 2368
W= 22" W
" Impulsives 2241 * 186 1905 ~ 144 1941 206 2201 : .82
N = 22) ¥ ’ . . .
© AW Subjects 2205 123, , 057 145 20@4 167 2330 73
N = 44) 4 , v .
\ * .
3 B
Nd .

.

the pattern of results were similar for reflective and impulsive subjects.

Performance on conciition DO was equivalent to that on 4FD, and perform- .

ance on both was sxgniﬁcantly greater than that on 1FD and 2FD, perform-

ance on the latter two condxtxons did not differ significantly for either reflec-

twe or impulsive subjects.

Subjects on the same ¢onditjons, howe~er, revealed the source of the mter-

than that of impulsive aub,pc}.ts unly in conditions 1FD and 2Fd--the conditions

>

O

RIC -
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. a.ct,ion. The periormance of reflective SubJects yas sxgmﬁcantly greater

v

Compansons between reflective and 1mpulswe
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requiring the most detailed visual feature analyses in order to make a cor-
rect respunsey As predicted, for conditions in which only visual features -
land nut the name) differentiated gor;ect and incorrect test stimuli (1FD, )
2F I, 4?'1)). the supenonty uf the reflectne subjects increased as the num-
Lers of dlfferenuatmb visual detaxls mcreasc‘ Whereas the difference be-
twecn :eflectne and impulsive performance was only . 77 correct responses
in condmkn 4FD (a difference of 3%), the advanthge increased to 2.45 cor-
rect responses m_ZFD {10%) and ubcreased even further to 3.04 correct

A re’sponses in condition 1FD “3%/,0 . The R-1x Ex

L}
interaction was not significant, F <1, indicating that initia} exposure time
L] B

sure Time x Condition

had no effect on the,pattern of condition differences between

impulsive subjects. . . - -

Fach subject's mean ‘latency for each of the four experimental condi-

tions was computed on the bas;s of correct responses only. A2 (R-I)x2 . -

{Exposure Time) x 11 (Subjects/cell) x 4 (Conditions) repeated measures
' analysis of variance was performed on these data. Only the main effect of _
condition was significant, F (3, 120) = 59.59, p <.0001. Scheffé\ (. 01) con~
fidence intervals (MSE - 200 CV = 32.) indicated that the mean latency in .
condlhon 1FD (3.01 seconds) was sxgmfxcantly longer than that in 2FD (2 43)
Mean latencies in both IFD and 2FD were sxgnxfxcantly longer than those in
,4FD (1.89) and DO (1. 94). Latencies in 4FD and DO were equivalent. Nei-
theér the main effect of R-1, nox: exposure time, ‘nor any interactions which

included'these variables were dignificant, all F's < 1,

Discussion ’ .,
Ziscussion

These results are congryent with earhér research witkh ¢hildren (e.g.
Drake, 1970; Kilburg & Slegel, 1973, Odom et al., 1971 Sieglel et al., .
1974. Zelniker et al., 1972). Performance diffgrences betwegen reflective
and impu.lsiv.e subjects were found on a task reqd‘fring:' t lf.f.at\;re analy.-

ses. though the performance of reflective gubjgc,is was superior. to that

[y “
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of impulsive subjects in 21l conditions, the difference was significant oply
in conditions 1FD and 2FD--the conditions requiring the most detailed fea-
ture analyses. Since each of the MFF variants differs from the standard

in only one vlsuf.l feature, and since this instrument is used as the prlmary
index for R-Iclassification, these datd imply that the underlymg basisifor
the d1mens1on of reflection -impulsivity is a process of visual feature analy-
sis rather than a broad cogmtlve disposition. Additionally, the finding of
the predicted increase in the advantage of reflective subjects as the feature
analysis required gets more fine- 5ramed indicates that R-I performance
dtdifferences can be specified within a feature-analytic model of pattern
recognition. '

The response latency data also provide corxfirmation of the applicability
of the Selfridge- Ner‘sser model to R-I performance differences in recogni-
txon memory. * Correct response latency was mversely related to the num-
ber of feature d1fferences between correct and mcorrect test stlmuh. When
there was only one feature dlfferen(:e between the correct and mcorrect test
stu'puh. a very deta11ed feature analysls had to be performed durmg initial
preéentatlon and a large number of feature tests had to ‘be made during the
test itself in order to make a correct re.sponse. Out., glata indicate that the °
. time taken to cor rectly 1dent1fy a stimulus asymptote.s\at about four feature '
differences (although these differences are not objectively defmed), since
the latency in DO (in which correct and incorrect stimuli diffexed in an

b

infinite number of visual features) and 4FD were equivalent.

‘That both c;)rr,ect responses and latencies in 4FD and DO were equiva-
. lent confirms our prev}ous research which indicates that @rrectscecogni-
‘:ion in bath cohditions is prirrlarily dependent on visual processes and is
relatively independent,of vérbal processes (at least for subject's in the age
rangeﬁested) Although a correct recognition could perhaps Ee made on
the basis of the name of the stimulus in DO, a correct reSponse in 4FD

¢ e
could not since both cor’rect and incorrect test stimuli had the;.same name,
' . \ h . .
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Finally, the effi.ciency of visual recognition memory sh&ld be r;oted.
Given no special instructions, the impulsfv"e s:ubjc,;:ts correctly recognized @
79% (19, 05/24) of the stimuli‘_gy_e_rl when the correct and incorrect test
stimuli differed in only one distinctive fea.l:urteiI Perfc;rnpance under normal
. " or "standard" recognition memory condition (condition DO) for all subjects
was %6% (23 05), a figure in line with results from studies which ha.ve used
as ma.ny as 600 (Shepard, 1967) or even 2500 highly differentiated pxctorxa.l
. stimuli (Standing, Conezio, & Haber, !970). This level of performance is
all the more remarkable in tHat the stimuli were black and white line draw-~
' ings, vglereas the stimuli used by Shepard (1967) and Standing et al. (1970)
were colored, pxctures of real objects and scenes. That.the process of
‘ recobmtlbn i'nemory at exposure times of four and ezght s:econds is visual
La.rlld not verbal, can be inferred from thz.equally hxgh performa.nce “of the
sample as a whole in eondxtxon 4FD (97%).

- ' 1 ' .
In summary, the results from this experiment indicate that (a) reflec«

tive and imipulsive adults differ in their propen,sit‘y to engage.in a detailed
feature analysis of visual stimuli, (b) visuail feature analysis'seems to be a
most significant comimnent in the underlyipé basis of the dimension of R-I,,
{(c)R-I perfox’mance differences <an be conceptualized within the Selfridge-
Neisser feature testing model of pattern recogmtxon as pccurring at Level 2,
(feature testmg) rather thamat Level 1 (gr’oss stxmulus samplmg), and (d)
level of recognition, performance is etrongly influenced by the number of

visual feature differences between correct‘.q.n\d incorrect jtems.
- s . 0

. -

S ) . .
COMPARISON OF THE RESULTS FROM THE FOUR STUDIES

To assess thé effect of differential instructions on recognition ;nerr;ory
performanaoe, it s of interest to compare the per‘forma.nc'e of the_fifth grad-
ers in Study 1 to tbat of the fifth graders in.Study 3. The test stimuli ia
conditions DO anq\ M¥'D were identical. The instructions given to the sub-
jects were slightly different, however. Kilburg and Sxegel's (1973, Study 1)

1 -
- .
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xnstructlons in the presentatw&task were "look carefully at “each of the

cards and go through the deck as quxckly as you can. ' The instructions in
Study 3 were "look carefully at each of the ¢ards and go through the deck.”
The difference in performance of the two samples of fifth graders was
strlkmgly,dxffer,ent. As ca,}mﬂ:b.e seen in Table 1, fifth yraders te‘sted under
the "carefully and qaickly' instructions.correctly recognized,_onlly %% -
(15. 19/20) of thé'DO stxmulxuand 51% (10.36/20) 6f the 1ED st;r:\:i. As
can'be-seen in 'I'abl 3, fifth graders tested under the "carefully” instruc-
txons'xecognxzed 93% (22. 05/24) oj_;he DO stmnuh, and .43% . 3.0/%) of
. the 1FD stn'nuh 'Bhus, it 1s clear that absoLute 'Ievel of recognition mq‘m-
. ory for pzctures can be influenced by task mstructzon as well as by varza-

.

" tions 1n the ffature of the relatxonshtp betWeen correct and ’ decoy " stimuli.

To assess the extent to which recognltxon memory for line drawzngs
cha.nges with develgpment, it 1s of xnterest to compare the perfotmance of
preschool“ (Study ’), fifth graders (St'xdy 3), and adults (Study 4) in com-

I Larahle condxﬁons. Cond:.txons s PO and lFD,were constant.across the three
studies, and condltlon MFD.in S!udy 2 was essentially equivalent to condi- *
txon 4FD in Studtes 3 and 4. All three samples were tested under ideptical

N 1nstructxon. ... togo carefully., . . +"" The relative perférmance of sub-

jects at thege three age levels is presented in Table 5. " For purposes of °
stausttcal companson, the mean numbeft of correct responses possxble in
each condxtxon (out of 20) and the standard de\ xatxons were adJusted upward

propornonally to give an expected numbef of. correct responses (out of 24

g . possfble--the number p0581b1e in Studies 3 and 4)

Fafth graderg made sxgnxfzcantly more correct responses than did ’
preschoolers. §(72) 2 4.23, p <,001, in all three conditions. The dif~

. ference was _greatest in condltxon 4(M)FD (27%), but a.lso substantial in

.- m”r

DO and 1FD (both 16% f, _Due to the extremely low varxance associated

N~ thh the means of the fufth graders and adults, the adults made sxgniﬁcantly
W\ 10 -
" ¥ more correct responses than fifth graders in all three condlhons. The
N
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. "Table 5 ‘ : <
Performance~of Preschoolers, Fifth Gréders, and Aduilts n Comparable Expenmental Conditions.
Mean Number Correct Responses, Standard Deviations, and Percent Correct
. . Y

. Condition .
. . DO MFD/4FD . 1FD
Group o N Mean - SD % Mean S$D % Mean SO '.%
Y [ ] " .o
Preschdolers 16 - 1822° . 236° 76 1590° 356" 66 1341° 346 56
) (Study 2) _ .o - -
Fifth Graders 68 ° 2205 209 92 222 15 o3 17.30 233 72°
(Study 3) T '
. . -
Adults* , 4 2305 123 8 2330 73 97, 20657 145 86
< [Stedy 4) v o
. - -

-,

difference was greatest in cc:md‘itiox; 1FD (14%), t (100) = 8,61, p <.001,

but was also hxghly slgnificant in DO ¢(100) = 3,02, P 005,.and in 4FD,
t(lOO) = 4, 62 p <+ 001, even though the®percentage advantage,yvas very ’
small (4%). Thus, it appears that the t;ndem:y or capacity to perform
detailed feature analyses of visual sfimuli does increase over developmenta. e
However, an increase of only J6% in almost-any performance measure
between the ages of five and ten years (or between ten years and adulthood)

_is hardly an impressive.one. Many "abilities". such as conservation, dou-

__:ble classification, understanding of passive tenses, &nd so on, undergoa ¢
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growth from 0% to 100% in the same period of time. That is, ong cannot
argue that a 16% performance mcrement in recognition memory perform-
ance indicates any significant quahtatxve or structural cognxtlve changes
between five .and ten y'ears (much less that a 14%‘ pe-rformance increment .
indicates any significant qualitati\re.pogniti;le changes between ten years .
‘and adulthood). It is of interest to note, however, that whereas the pre-
schooletrs performed nearly at chance on the 1FD stimuli (§6%). the per-
formance of adults was 30% better' Ciearly a difference of this magnitude
does indicate a marKed development in the capacity or tendency to perform

detailed visual feature _analyses between the preschool years and adulthood.

\ ) X ’ ,

General Summary and Conclusions . o *

The resullts from'the experiments discussed indicate several impor-
tant positive and intriguing tentative conclusions about the underlying per-
ceptual-cognitive basis of the dimension of reflection-impulsivity and the .

process of recognition memory. B -

. . Reflective and impulsive children do differ in the extent to which >
they engage in a detailed vxsﬁal feature analysis of stimulus arrays. As the
discrimination between the correct and’ mcorrect test stunul becomes more I
dlffxcult {i.e., as the number of visual features distinguishing the stimuli
becomes smaller), the reflective chxldren perform progresswely better

than 1mpulszve children becaufse they have performed a more detaxled fea-

ture analysrs of the presentatxpn stimuli. ’ -
The SeHridge:Neisser mode; 'seems to be an appropriat,_e framewor.lc’ .

for the conceptuahzatxon of R-1 performance differences. Data Jfrom,the

fxrst three studies indi€ated that the R-1 dx.fferences occurred at, Level 2

of the model (fea‘ture testmg) rather than at Level 1 (gross stimulus sam- i

ph:g)t The fmdmg in Study 4, that exposure time had no effect on recog-

nition memory performance. argues strongly for this ppsxtxon. Since there

were no resultant pérformance differences as a result of whether the



stimuli were injtiaily‘ presented for four or eight seco'nd.s,_ it is unlikely . |
that the . 25-sedond differences in exposure time for each item (Study 3) .
wouls] have had an effect either.
- ' KRISP and MFF items constitute the primary inde:é of R-~I classifi-
] canon. In theso items, each variant differs from the standard in only one
. small visual fg’ature. Smce KRISP and MFF items cannot be correctly
solved on the basis of verbal labels, the extent to which detailed vistal fea-

wture analyses are performed seems to be the most significant component

in the underlying basis of the dimension of reflection-impulsivity.

2, The studtes provtde strong inferential evidence that pxcture recog-
nition’ memo’ry #s primarily a process of vtsual feature analyszs. Verbal
labels, however, can enhance perf6rmance on 1tems in which a correct
respon/se :hn only be made on the basis of the name of the stimulus. It. is

hxgh}fr likely that the role of verbal labels in recogmtwn memory is an in-

/
direct ohe in that t.he act of verbal labeling is one of a number of specific
_ . .. orienting responses that sefve to inc?‘a/s: the probability or amountof. . _._.___

selec}iw_a attention, and thus to insrease the probability of a thorough fea-
ture analysis. . / . i .

Our/results clearly dénonstrate the power of the visuo- spat1a1 knotwl-
edge s‘y/em in children and adults (see Siegel & WhIte, in press). Findings

'
N

" from /several of the studies ,mdtcate that recogmtton memory for pictures

is predominantly a visual process of remarkable robustness. Recognition
ijnem‘ory performance wa$ g'enex‘ally very high, even under impoverished
stimulus conditions (i.e., line d}awings of stimuli as opposed to full-
blooded pictureés) and und.e;: test conditiox:xs in which the cortect and i{lcor-. ,

" rect test stimuli were only barely discriminable. =~ ' ¢

3. The overall level of recogmtxon mermory performance seems to be

a

susceptible to differential mstructions. In the studtes discussed, instruc-

‘ ’ . .
tions to look at the presentation stimuli carefully, withaut emphasis on speed,
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sigmficantly facilitated recognition memory pexformange. With instruc-
tions hel({ x.unsta.r'n recobmnon memory for plctute; {specifically, black

and whrte line drawings) appears to increase over the eleméntary school

. 4 .
-

years. The most marked indication of.this appedfs when tohg _correct and 7
incorrect test stimnuli differ in only one distinguishing feature. Ip o.rder to
make a correct response. the subject must have perfo.rmed .;. det'a.iled fea-
ture analysis of the presentation stimuli. Ou‘rq findings corroborate both
Kagan et al.'s (19¢4) findings that MFF petformance,‘.e'specially accuracy,
increases with age, and findings of other researchers (e.g., Brown, 1973)

that there 1s relativelyfittle developmental change when the correct and

‘ irxé_orrcct test sti i are different items (i.e., require only a g'lotfal fea-

tur.e analysis). ’_'. ) A
Al

4. Reflecnon jmpulsgivity astde, bg&d&he Selfrld&,euNexsser feature

testmg model of pattern tecobmuon and the present expen enta] paradlbm

are prombsmg \ehtcles for futur;e r:esear % aimed at understandmg the

- process of :ecogmtloq ;nemory' 'I‘f;e expe unental paradlbm can be readrly

—— = = - e — ———

modlfred to mc.lude the presentauon of a vanety of more complex ,and 'eco-

logxcally vahd static and dynamrc snmuh without xequlrm), a 5pec1[1c level

. of motor coordmatmn or verbal 50phrst1cauon in the §ubJects.

Despite Ehe pOSItl\«e findings &,eneratcd by the research, our results
‘ do suggest severaltcaveats regarding the dimension of reflection- 1mpulsw1t‘y
and its theoretical and practical utility as a conceptual tool for understand-

) L/mg/mduudual dl.fferences n pérformance on pe rceptual-cognitive tasks:

)
»

/ ' ) 1. The labels reflective and, impulsive_a're ambiguous and often im-
»

g ' bued, with surplus meanings. Since 1964, the MFF has been used as a
classif'icatory instrument in a wide variety of re'sea.rch studigs. Retro-
spectively, it seems ‘clear that one of Lhe_overridr‘ng reasons for the p‘opu-
larity of the MFF as a research instrument is to be found in the substantial

‘extra' connotative meaning and psychological implications of the terms

I
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‘r'n’gulbnz and Tefledtive. These two concepts are vudely used (1n natural

language? and ,are understood and utilized by a varxety of people in their
* efforts to understand the de\elopment and functioning ol personality (Block,

! Block. &.Harrington. 1974). Psycholbgists of various theorencai persua-
sxons have used these (or closely related) terms in their theorizing or as
the basis fur organizing relauonshxps between dxverse varxables (cf., Bar-
ratt. 1959 Sutton-Smith & Rosenberg, 1959). Socxal workers, Chlld psy-
chiatrists, educator:, and laypersons also use the labels reflecttve and
impulsiie in implicative ways. Whatever the differences in the ways in
whicl'; the_se'te rms are used by diverse pro_fessipns. the central behavioral
meaning of the terms seems to be s:ufficiently clear so that the users of'

.+, these labels believe that they understand each other. Thus, the availabilityy .
of an objective and easily admmxstered x‘nethod of mdexmg re{lectxon-

.
1mpulsw1ty in chxldren was immediately attractive and generated a host

of research. : . . Co .
.

7Ka)gafn has repeatedly defined R-I in very sf),ecific and narrow terms - . ..
‘;nd as being operati_ve only in situations of high response uncertai‘nty in ‘
which the child must make a deeision arrrong‘si:multaneously available alter- |
natives. Howeuver, Kagan also repeqtedly gives hints that he means R-Iin

its wider and more generally understood sense. For example, Kaéeﬂ fur-

~

“ther characterizes impulsive children.as beihg distractible, restless, hyper.-
X active, non-ankious, emotlpnally uncontrolled and risk- takmg (see Kagan, .
1965a, pp. 154-188; Kagan, 1966b, p. 124: Kagan et al., 1964, PP 29.32; v
Kagan & Kogan, 1970, P 1315). These addmonal qualities whxch Kagan :
1mputes to the 1mpulsxve chxld {as well as t.hose he attributes to the reflec-

tive chxld) strongly suggest that Kagan is often usmg the concept of R-1 in ¢
its wider and generally understocd meaning. (Thxs is despxte the possibility,
that Kagan may prefer to operationalize the concept via a procedure such as

thc MFF that is in line with his initial paradigm of decxsxon (ime under con-

ditions of uncertainty [Block et al., 1974]). In scrutinizing the rationale

ki
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underlying the use of the MFF, one can.note 2 basic discrepancy between
the way Kagan conceptualized reflection-impulsinty (in terms uf response
latency) and thesway he then operationalizes the dxmensxon {g1ving unspect—

fied wexght to response accuracy and response latency).

2, It is putting a heavy load on one measure to take it as the only and
. suffxcxent cnterxon of impulsive and reflective behavior. If conclusions
relating R-I to cultural deprivation (Kagan, 1966b} and to diagnosis and
educational 'practices (Kagan, 1965c) are to l,)e postulated on the basis of
MFF research, not only must the research be reliable, but the i ?et;{freta-
tion of the criterion ;neasure of R-1 (the MFF) must also restfon dolid

ground (Block et al., 1974). -

.
-

The reliability of the MF,F’ over tim ‘ is not 1mprésswe (Messer, 1970).
Furthermore, there is a concern rebardlng using an instrument for which
no‘_substantxal standardization data is available. Reflection-impulsivity is

defined (absolutely) only mithin a.particular subgroup un the bas1\§ of .that

ubgroup's median response time‘and exrors.,,Yet .a careful readyng of the ... _
R terature indicates that var iops 1nveshgators have classified chlldren as .
reflectwe and ﬁnpulswe solely on the response ¢ tlme measure. Guven this, .
~  “and gwen the facﬂ‘that authors rarely specify which partidular version, of

the MFF was used for R-I classification, extant.data ig hardly compa:able. -
. . . [ ¢ .

Furthermore, the magnltude of the sxgnxflcant cOrrelatlons reported
in the literature bet\;een MFF(scores and ''school- achxevement" measures
is, on the whole. not very high. Often, ue to large sample size, correla->
tions in tlze Jange of . 25 to . 35 are significant--yet correlations of this mag-

__ nitude account for less then 15% of the variance. \ * .

3. Because selectxon of, SubJects on the bas1s of .the MFF is.based on
the dov.ﬂ)lfﬁc riteria of response 1atency and errors, itis not possxble to
-~ aetern':;ne the extent to whxch subsequent differences found between reflec-
" tive (slow accurate) and 1mpulswe {fast- 1na<.curate)"'subjects are attrxbuta- '

ble to théir differences in accuracy or to their differences in*decision time. p

Aruitoxt provided by Eic: -~ . . . . .. .
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) Tv unconfound these twu variables, it 1s incumbent on the investigator to
include in the analy sis those subgroups typically cxdluded in studies using ’
the \/Il-‘l-‘ fast- accuraﬂ}s and slow -inaccurates. Wxth very few exceptions
(e gy Ault et al,, 1972), in\ esngators have not looked at the peﬁormance
characteristics of reflectn.es, 1mpulsxv¢s, and the 20- 40% of the children
who are classified as neither reflec.tive nor impulsive. For a complet.e (or
¢.en a reasonable) understanding of individual differences in cognition and
their concomxtants,« 1nvest1gators will have to include the data from the

other 20- 40% of thexr sub_)ects

L 4. The relativ® effects of R-I on performance are quite weak relative

to the effect of othe'r parameters such as 1nstructxons, agtz, and the specific
\p parametrxc value’s of the stimuli employed (e.g., number and nature of fea-
“‘ture dr.fferences). Thus, it is highly likely that factors other than R-I

account for the largest po‘rtion ‘of the variance in recognition memory, con-
*, cept ide.ntifrcation, and other experimental tasks.

""" The magnitude of the srignificra::{t' performance dirff‘erencesﬁoetweein )
reflective and impulsive chifdren obtained in our research is simgularly
unimpressive. On an absolute basis, ;.'he differences between .reflective
and 1mpulsue children in focusLnA, ability was only 7% (Nuessle & Siegel,
1972). - In Skudy 1, the du'ference between reflective and 1mpulswe subjects
in vondition MED (the one cond1t1on in which R- Id:.fferences were ob;axned)
was 5%. In Study Z the ove:all difference between reflethve and impul:
swe preschoolers was 7%, and the greatest d1££erente in a single condition
(IFD) was 8#%. In Study 3, the-ove.rall difference betWeen reflective and
1mpu151ve f:.fth graders was 5%, and the greatest dr.fference id a sxngle con-
dition (lFD) was less tlfan 8%. Only in Study 4 (m whxch the subJects were .
adults) were ¥ore substantial differences found, however, even in th1s )
study the overall perforzvnance, dr.fferenc'e was only 8%. To date, the single
biggest difference wedhave found between reflective and ‘j.mpulsi\;'e subjects
. has been in condition 'iFD in Study 4. Reflective adults made 14% more cor-

’

rect responses ‘than did impulsive adults.
) PN ! .
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The issue here is one of statxstxcal, sxbmncancc vs. theuretical and
practxcal me- mngfulnes5° "I come not to bury Caesar (R- ‘1), but to praise
him, . . For Cagsar’'is an honorable' (e g8 p <. 05) man (effect). . .
“Indeed; they are all honorable effects. " The meaningfulness.of such mini- |

mal, albeit cOnststent differences leads the present author to questxon the

fruxtfulness of pursuing such "honorable" effects.

5. The data collectively argue against the position that the nature of
‘ the visual search process is different for reflective and impulsive subjects.
Rather, thure seems fo be a quantitative difference in the thoroughness of
the ipitial feature analysxs performed. Performance differences between
reflectwe and impulsive subJects are thus pr\)posed to reflect pomts ona . o
quantitative continuum (detailed geature testing) rather than to reflect quali-

tative process differences, - 3 .

2

- lf this 1s indeed the case, then it is reasonable to questxon the a.ppro-
prxateness of referring to reflccnon 1mpulsxvxt‘ as a dxmensxon of "cogmg

tive style. " It was argued earher in the paper that _cognitive styles are dif-

‘ferent frot abilities" in that abxhtles concern the level {i.e., "qu«antxty")

of performance"or skill, whereas cognitive st'yles emphasize the"manner
..
and form (i. e, quality) of cogmtwe performance. Qur data seem to indi-

cate ‘that it mbght be more accurate to refer to chxldren who are slow and
accurate in theis MFF performance as "feature analytrc in task approach"
o ————— o o

rather than as ‘sh’owmg a "reflective cogni style. "o
12

3 ¢
N

. 9 6. Rather than spending valuable subJect txme, research funds, and
)Ournal space in the demonstration of R- Idxfferences' in a number of ~add1-
tional tasks, future research mxght more profxtably be dxrected towards
mvestxgatmg. mampulatmg, and understandmg the specxfxc cond:.noﬁs under .

which performance in’ any task might be enhanced for any child, reflectxve

B ¢ ,
or impulsive, - . . »
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