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INTRODUCTION

Cognitive 3tylaes

Zognitive style refers to an individual's consglstent
manner'of‘appfoaching problem-solving tasks., Various
dimensloﬁs of cognitive style have been investigated in
recent years, Among these are field dependénce—?ield 
independence Ly #Witkin -(Jitkin, Dy, é Taterson, 1962);
focusing—Scanning by Bruher (Bruner,;olver, &AGreenfieldﬂ
1966)}'35670rman's investigation of Conceptual versus
Perceptual DominaﬁoeA(Bfoﬁermah,‘l?éO); and Lhe cognitivé
Adimension of Refledtion~1mpulsivity (Kagan, Rmsmaﬁ, Day{
. Albert, & Phillips,'196u). Thes¢ cognitive s*yleé refer
to individual differences in processing information which
indicﬁte hierfrchial preferences'with respect to which
stimulua characteristics are'attended; The present study
‘éqncerns itself only with the dimenslon of Reflection-
Impulsivity (R-I).

A'In(any problem—solving'situation, fivé phases are
“invelved in the production bf a. response, :These five
sequential processes include: 1) Incoding of the problem

and task stimuli; 2) Femory of relevant data; 3) Generation

of hypotheses upon which to act; 4) Ivaluation of these

hypotheses with regard to selecting the most appropriate
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one; and 5) Final deduction‘éf the correct response,

The cognitive dimension of R-I ié:concerned with the
fourth phase: the carefui evaluation of generated
hypétheses. Not only the appropriateness of theAselected
Ahypothesis but alsb the time involved in evaluating this

cholce is important in_the study of R-1I,

Background'of R~-1

The concept of Reflection-Impulsivity emanated from
the research of Kagan and associaﬁes who investigated
conéeptual”styleé of children and adults, Kagan, Moss,

(1963) presented three pictures to children in’

and Sigel
thé first through sixth grades, The children were asked
to select the two which‘"go together'in some way" and to
explain theif cholce, Younger chiidren based their
'bairings on:functioﬁal relationships (e.g.} a watch and
man go together because the man wears the watch), . wWith
increasing age, fhe chlldren'’s responses assumed a |
categorical basis (e.g., a watch and a ruler go together

‘because they are both nonliving things). Flnally the older

children‘in the sample most often gave analytic responses,Q

their pairings were based on finding identlical component

parts within two of the stimuli (e.g., a watch and ruler go
together because they both have numbers on them), It was
fﬁrther noted that longer latencles existed between

presentations of the pictures and reporting of'analytic
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responses than reporting of either fundtional or categorical
responses, Functional responses required the least amount

of time,

N

| It was hypothesized by Kagan that the analytic response

was dependent upon‘two.antecedents; l) a predilection to
reflect over‘alterﬁative pOssibillties and 2) a<teﬁdency

‘ tolvisually anélyzg the stimuliias opbpsed to a style»which
woﬁld involve & more global éurvey,of the pictures, The
1ncréased ﬁime noted when prodﬁcing analytic responses was
suggested as having resﬁlted frem this exéggerated refiec~,
'tion'and more careful analysis of the stimuli, It has
beén theorized by Kagan and associatés (Kagan, et'al., 1963)
thaﬁ the functlonal response is the most ébvipus and thus
the first to enter consideration, If the relationship is
considered  and rejeéted, the categorical response is then
examined, Only aftef the rejection of thése alternatiﬁés"
’does the analytic response receive attention, It has
been assumed that this hierarchy 1is geﬁerally followed
‘and thus 1ncreased latency accompanies production of the
anélytic reSponse. In subsequent research, Kagan shifted
his interest from the 1hVestigétion 6f'theiproducﬁion of
analyfic.concepfs to the‘study of its majof’antecedent,
refleotion; and a new cognitive style came undér inyestiga—
tion, This new dimension was termed Reflection-Impulsivity

(R¥I) (Kagan, et al,, 1964),-




Thcoretical Construct of R-1

Reflectlon-Impulsivity is concerned with qituatlons
in which high response uncertalnty exists. Differing
performance in such sltuations is accounted for by the
manner in which the individual approaches and subsequently ‘
works thfough‘a task, When prcsented with tasks involving
high reéponse‘uﬁcértainty, many responses afe'at.thé
individual's disposal'iniwofking toward é solution, Oﬁ
- these tasks in Which the most obvious responée is generally
1ncorrect,'the child must employ perceptual and concép—
tuai rules to select the correct alternative, One
stfatégy'ié to explore thé problem intensely, responding
ohly when the possibility of error is minimized; another
is to respcnd quickly, accepting and acting upon the
.first hypothesis formed, with little regard for performance,
Caféful analysis of the task and the consideration of
alternative hypotheses before responding results in fewer
errors and reguires longer fesponse time, Children
~employlng this apprcach are termed Reflective, Those
who fall to consider alternative hypotheées and who act
upon- their first inclination commit hore efrors while

responding faster. These children‘aré called Impulsive,

Tasgks to Measure R-I

Several tasks have been employed to determine which

cognitive strategy an individual generally relies on to

produce a-response,




The Design Recali Test (DRT) (Kagan, et al,. 1964)

is a match-to-sample task invoLving geometrio forms. The
child is visually presented wrth a geometric form for},
Afive'seconds and then'tne form is removed for 15 seconds,
At the end of the imposed delay interval, the ehild is
asked to seleet.the original form from among a group of
elght to ten alternativea. All alternatives are similar
to the original but only one 1s identical, Response
Alatency and the number of errore per trial are recorded,

fA second task designed to measure R~I is the
Haptic-Visual Matching Test~(HVM) (Kagan, et al,,. 196@)r
The HVM Involves the modalities of touch and vision,
The subject.is presented with a three-dimensional form'
to be haptically explored. At the_end of an unlimited
~ palpation time, the child is visually presented with
five line drawings; one of which is an exact schematic
of the originai'three—dimenslonal form, The subject is
asked to find_therone drawing wnich corresponds to that
which was feit. Measurements taken are initial“palpation‘
:time. response latency, and the number of errors committed.-

- The Matching Famillar Figures Test tMFF) of Kagan,
et al,, (1964), is by far the most often employed measure
'lof R-I, This is a visual match-to sample task On the
MFF, the child is presented with a two-dimensional line
| drawing of a familiar object (the Standard) and six'

'highly similar line drawings (the Alternatives). The
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child 1s asked to find the one alternative which is
idenﬁical to'theustandard,'iThe MFF 1is so désigned'tbét
the standard l1s presented simultaneously with two rows
~of fhree alternatives each, - Alternativés vary from the
staﬁdardvin very ﬁindr detalls, and thus close visual
. attention is necéssary for a correct matcho A maximum
of six errors per trial is allowed before the child is
shown the correct alfernative. As with the other tasks,
measurements‘include humber of errors and latency to
first'fesponse. | .
| All of the tasks designed to measure the cognitive 
diﬁenéidﬂ“of R-I are\mafch-to-sample tests involving a
choice among several alternatives and high uhcertainty

as to which alternative is identical to the standard.

Classification Aiong R-T

Whether the child is classified as Reflective or
Impuléive 1s a functicn of two varilables: 1) cognitive
témpo (latency) and 2) performance (errcrs), A negative
correlation has generallyvbeen.found betweén latency and
error scérés with coefficients ranging between -,40 and
-,60.. This is true when error and latency scores within
the same'task are compared as well as when' the relationship
between error scores on one ﬁeasure of B-I and latency

scores on a different measure is reported (Kégan. 1965a;

Kagan, 1966a; Kagan & Kogan.'1970). Therefore, classification




in terms of R-I involves a~dua1—criter1a procedure,
Efror and laténoy scores are split at their respective
mediéns. Subjects scoring‘above the median on létency
and‘below_on érrdrs are termedA"Beﬁlectivé".~~thldfen.
below the latency median (short respohse_time) and above
in-errors are classified as "Impulsive", Generally,

60% to 70% of any sample can be classified as Reflective
of Impuléive with a near equal number of subjects in each
-gréup. However, the correlation between errors and |
latency is not perfect and therefore there are some
children responding quickly and makiﬁg few errors while.
otﬁeré‘éfé slow to respond and make many errors. These
¢hildren comprise two small extreme groups which are
scfeened out by the dual criteria procedure, Children
-who respond quickly (below thé latency medlan) and yet
.gommit‘fgw errors (below the error median) are termed
Fast-Accﬁrates; children above both medians (requiring
a_lqngltime'to answer and étill committing many errors)

~are classified as Slow-Inaccurates, Generally, 15% to

204 of a sample will fall in each of these groups. only

recently have these small extremes been included in

statistiqal'anélysis.

Generality of R-I

The 1ntertask consistency found between reactlon

time on one measure of R-I and errors on a second measure




is:evidence for the existence of a generalized conceptual
: styie. Further.support for=the éenerality of this étyle
.comeq from research showing that the tendency to be
classified as Reflective or as Impu1q1ve 1s not confined
to a single test such as the MFF, Rather, a child's
cléssificationAié naintained across any tasgk having the
A'singular property of nigh response uncérﬁainty, Latency
scores on fhe MFF are highly correlated (,60 to ,80) with
latency scores on the HVM‘(Kagan, 1965a)., In addition,
Significant correlatione héve been found between errcr
scores on the MFF and each of the other tasks used to
measure R T (DRT and HVM).

_ The above tasks employ situations in whicn all the
.alternatives are presented,to the child, The tendency
- -to reflect cr not before responding would assume mofe |
meaning as a generalized cognitive style OrApettefn if
it could be shown thaf'ﬁhe child's classification on the
R-I dimension 1s correlated with performance in situations
 in which the child generates his own alternatives from
which to act, A tachietoscopic recognition taek was
administered to Reflective and Impulsive cnildren
(Kagan; 1965c). The task consisted of six ambiguous,
nonsensical pictures (e.g., & bird Witn a plane fuselage,
‘ctc...) Which were presented initiaily for 18 milliseconds’

with subsequent exposure perlods increasing to a maximum
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of 3 seconds or until the child qérrecfly.1dent1fied,the'
pictures, The child was asked to describe and draw
- exactly what was seen, When sécond‘and third gradérs
were administered the task, signifiéant positive correla?
. tions wére found between recognition threshold, response .
Iatency in verbalizing the description, completeness of
»'the drawing and latenéy scores on the MFF, Lower yet
Cstill significant édrrelations were found between the
Tfsgope task ﬁeasures and latency scoreé on thé HVM,

A different task requiring the child to provide the
‘altérnatives also'shOWed slgnificant'correlations with
classifibgﬁion on tﬁe R-I1 diménsion, In an interview
situation, where adultsAasked fourth and fifth éraders'
questiOné involving some dégree of fesponse uncgrtainty.
‘Reflective and Impu1s1ve children, as classified by the_.
-MFF; respondéd differently in terms of lafency to first
response (Kagan, 1965a). As woﬁld be expected, Reflective

children took longer to respdnd than did the Impulsives.

‘Stability
Another characteristic of the‘RhI'style is that

classification within the dimension is stable over time,
Messer (1970) has provided. evidence that} relative to
his age-mates.'the child's cognitive style will remain

stable over at least two and one-half years, In spite

of this stability pattern, it has'been noted that the
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child tends'to4become mofe reflective, with age, relétive
‘to past performanceA(Kagan,,lQééé} Kagan &:Kogan. 1970;
Kagan, et al.; 1964), Kégan has hypothesized that as

the child becomes older, he tends to divide the stimulus |
into moré component parts and ahélyze'each of these 1in
turn, This process of molecular study requires more time
and results in a more cafeful_analysis and -thus heightened
pérformance. These fwo variables, incfeased latency and .
decreased errbrs.)have the effect of-categorlzing the
,child.as'more‘refleétiVe. However, if this is true of

211 the children included in the sample, the medians uégd ‘
iﬁ classification will shift (latency median will shift
upward énd error medlan will shift downward) and thus any
one child's relative position on the dimension will not

. change,

: Sex_Differences

Generally} no sex differences have been found on
elther latency or error.measureé along fhe A-I1 dimension,
’ As a resvlt, classification within any group has a
near~equal repreéentatioﬁ of éex (Kagan, 1.965b; Kagan,
1965c; Katz, 1971; McKinney, 1973). Bjorkiund"and Buttér
- (1973) reﬁorted that whlle latencies on the MFF were
similar aéross sex,Amales made signiflcahtly LOT€e errors
than did females, éased upon the dual-criterion élassifica-

tion system, however, there were no sex differences noted,
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~Relationship'of R-I to Othey Behaviors

Several studies have investigated the relatioﬁship
between performance on«R—I.tasks and other behavioral
meaéures. " On school:relgted tasks, such as inductive
reasbning, it was found that Impulsive children make
more errors than do Refieétives (Kagan, Pearson, & Welch,
‘1966); Kagan (l966b) has shown that Impulsive children
report more incorrect words in a serlal-recall ‘task théﬂ
ao theilr Reflective age-mates. - In addition,. Kagan (1965b)
hésAshown that Impulsive children make morelerrors of
‘ recognition in reading English words présented singularly'
of in a prose selection. Leslak (i970).has provided |
evidence that Refleétive children score significantly
higher than do Impulsivé children on reading comprehension
. and word tasks. Butler (1972) classified secpnd~grade
boyé-on the basis of the MFF and then tested them on oral
reading performance, It was found that Reflective
readers made more repetitions and corrected a greater
- percentage of their total efrOrs than did the Impulsives,
'Kalash (1973) has investigated thé relationship bstween
R-1 and reading readiness., First-gfade.cﬁildren, who
' had not yet,léarned to read, were administered the New
fork Prereading'Assessment;‘ Previously, the children
had been c¢lassified as either Reflective or Impulsive én

the WMFF, The reading readliness measure indicated
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significant differences between children employing
fdifferentAcognitive styles. Réflective children consls-
tently écored higher on the tést than did Impulsives.

o Although no éignificant correlation has been fbuhd
b@tween verbal ability and the R-I dimension (Harrison
and Nadelman, 1972; Kagan.'i965b; Kagan, 1966a; Kagan,
et al,, 1964; Katz, 1971), failure in school has been
shown to be highly correlated with the Impulsive cognitive

style (Wesser, 1970).

Cognitive 3Strategies of Reflectives and Impulsives

In view of the fact that Reflective children take |
16nger in‘reéponding and score highef thén Impulsives on
'measures_other than thosé‘used to classify subjects, it
Jmust be ﬁhat different patterns.of processing are being
Aemployed by childrenlexhibiting‘different cbgnitive
styles. InvestigatorsAhaVe hypothesized that'Impu151ve
childreh‘are‘leSS'édept in the second and third processes
involved in problem solving‘- those involved with
‘ evaluating each of the alternaﬁives and a final carefui ,
ré—evaluatiqn of the chosen alternative, It is sugéested
that "ImpulSiVes tend to act on thelir initial hunch
- Wwlithout reflection as to the pot?ntial agcurécy of their
choice" (Kagan, et al,, 1964),

Siegelman (1969) 1nvesfigéted the search strategiles

employed by both Reflective and Impulsive'children

‘classified on the NFT, Rather than presenting the
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standard and 1x qlternatives °1mu1taneouq1y as was done
~1n the past, Sleg elman presented the child with blurred -
imareq of the origlnal MFF stimull which could be brought
1nto focuq only by depressing a button beneath the plcture.
Slegelman analyzed which plctures the child attended to,
how many times he attended to each, the duration of His
attention, and the ofder in whioh the pictures were
attended to,

oiegelman found that Heflectlve and Impulsive
children differ on many.indices of attention deployment .
Absoiute neasures, which compare Reflectlves and Impulsives
bﬁ total number of looks toward aﬁy or all of the altereé;
tives, supported the hypothesis that Reflective children
spend more btime deploying aftention te'the tagk as a
. whole and to its componeént etimuli. By converting
absolute measures to percenﬁages. Silegelman éscertained
that ﬁeflective childreﬁ deploy a greater percentage of
their time toward the alternatives fhan do Impulsiﬁe
children, However, ImpulsivesAlooklat the standard and
chosen alternatiye mueh'longer and more often, relatlive
1to their total looking time, than de-Reflectives. Beyond
this, Impulsivé children ighored'two~and—0ne—half times
as many elternatives as did their ﬁeflective age-mates
(2.83 versus 1 11).
It seems that Impulsive chlldren are greatly biased

in their attention deployment, at least more so than are
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Reflectives, Impulsive.children employ a much more

A haphazard and,less'inclusive search pattern .than do
ReflectlvesAand thus respond faster and commit more
errers. Siegelmah hypothesized that the two groups
actually differ in the way they assess the entire situa-
tion before them. She theorized that Heftective children
search for differences between two alternatives and then
return to the standerd for confirmation as to which of
the'two is less correct, This alternative 1s then
-eliminated from further consideration and another alterna-
tive 1s -brought into the cemparleon method, This process
pfocéede”ﬁntillali alternatives but one have been elimi-
nated and only then is the response given, ‘On the other
hand, Impulsive children seem to makeAdirect comparisons

- between tﬁe>standard and ene alternative at a time while
looking for differences between the two, If a difference .
1s found, the alternative is rejected and another 1s
contrasted with the standard. If no. difference is found,
~the alfernative is declared as the “"same", Because the |
MFF and other measures of the ﬁ-I dimension are tasks
which involve small differences.betﬁeen cerrect'and
incorrect alternatives, the Impulsive child's 1nefficient
search strategy wouid obviogsly 1ead to more erfors. It
wae therefofe.suggested to examine more olosel& the |

search strategies employed by children.




Nelsbn-(1968) 1ncofpbraﬁed the fiﬁdings‘of Siegelmén
into a modification ppogram intended to bring ImpulsiVe
children closer to the performance of Reflectives, He
attémpted to modify.the Impulsivé'sAstyle by'traininé
them to emﬁloy the search strategy proposed by Siegelman,
The children were taught té look at two alternatives and
then return to the standard for confirmation as to which
of the two was correct. Nelson stressed to the children

Avthe necessity of looking at all the alternatives before
a decision was made, On a postftraining test, it was
found that previously classified Iﬁpulsive children.nbw:
obsefved;é greater number of alternatives, made more

" observations of these alternatives, aﬁd'f01lowed a more
systematic approach to scanmning the stimuli, - These

- strategy changes increased the p;obability of a correct
fesponse and therefore error scores’of the Impulsive
children more closely resembled those of the Refiectivés;
Because mdre oomparisons were being made, the Impuisives

~Increased théir latency scores, The quification pfogram
was a success in view of the resulting decrease in errors
and increase in latency, | |

Drake (1970) designed a stﬁdy to determine whetherf
lafeﬁcy differences bétweeﬁ Refleotives‘and Impulsives
could account for differing cognitive approaches toward

solving the MFF and whether this classification difference

. would maintein itself across age., She administered the MNFF
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to third graders and college undergradﬁates while taking
~eye fixatiohAmeasures ofvthe stahdard and alternatives,

It was as#umed that eye fixation reflected the pérson's
'cogﬁitive approach to the task, Nelsqn-(1968) and
Siegelman (1969) reported that RefleétiVe and Impulsive
children within the same age group employed different
strategles all through the test. Othefs held the theory
that‘Reflectiﬁe ch;ldren perform similarly to Impulsives
in séarchinp for‘the correct élternative'but that :
Refleéti#eé repeat the process more often -before respondiﬁg.
‘This repetition requires.longer'time and assures betfer;
pérfdrmaﬁée. However, Drake reported that Reflective
subjeéts of all ages employed stratégies which allowed

~ them to gain more perbeptual information than did their
 Impulsive agé—mapes. Further; 1t was found that the
processes employed by the subjects Became more‘effidient
and relevant as agé increased, Adults'displayed a more
detailed analysis of the stimulil and thélr elements
'Awhile children, in comparison, looked at and oompared
more globél stimulus aspects., Thls finding could expléiﬁ‘

the earlier reports that the tendency toward Reflectivity

"~ increages with.agen 'Fu:thérmore, both the Reflectlive and,

Impulsive adults were found. to observe more alternatives
per trial than.the Reflective children, Of the four
groups observed (Reflective adults, Impulsive adults,

Reflective children, and Impulsive children) the closest



comparison in search strategles could be made betweenb
Reflective cﬁildren and Impulsivé adults, E£ven though
differenées were found, due to age, qualitative sinmilari-
,tieé were cecn, ‘Eoth groups employed the gtrategy of
Tinding differences betweeﬁ the standard and variants
even though the directions to the task were to find the
élternative which was the séme. These two groups gave
a disproportidnéte émount of time and looks to the standard
2t the beginning of each trisl which neither the Impulsive
-childreﬁ nor Reflective adults_had done, The Refiectlﬁe
adults offeréd more time to observing the alternatives in
iérder’tdlfind differénces between them and émployinéAthe
standard only as a check when contrasts were-found;
Drake's is the firsf study Which attempts to establish
.some developmental pattern in search’strategy. AMuch can
‘Be gained'by.anaiyzing.differences acrossuagés in deter;
mining what aspécts'of the chiid's pégnitive developmeht
~appear as 1lmportant elements in conceptual styles such as

the R~I dimension,

Generalization of R-I Across Modalities .

When 1nvestigating a dimension as broad as.RPI.
many different avenues.of search can be taken, Butter (19?1).
devised the‘Haptic MatchingATask.(HMT) in order to assess
'R-I in the haptic modality., The HMT is a task involving

10~sided random forms rather than plctures as in the ’

visual WMFF, Third and fourth'grade boys were presented




with a standard form and five alternatives, only one of
which was identical to the standsrd. Forms were bresented
héptically behind a biack opague. curtain so that vislon
Awasitotally obscurred, As on other tasks measuring>R~I.
thé number of errors committedAand latency to first
response were recorded, Butter also reoorded-ﬁalpatidn
‘time and number of Qbservations.of the staridard and each
alternative, In addition, each child‘was administered
the visual MFF so that the cross-modal generality of R-1
could be asSesséd. Butter fouﬁd high significant correla-
-tidns between latency and eérrors on the HNT (r.: -.72),
Purthermore, the correlations of 64 for latencv on MPF
and HMT and of 66 for errors on the two tasks attest to
" the cross modal generality of the R-I_dimension. In
-addition, 58% of the initial sample maintained classifica-
tlon across the two'measures. That 1is, Reflecﬁives on the
MFF wére Reflsotive on the'HMT‘and Imﬁulsives cn the MFF
wére Impulsive on the HMT. The remaining subjects were
elther Réfiective or Iﬁpulsive on one task and unclassifiable
'lon the other (Fsst-Accurate or Slow-Inaccurate), Further,
only 5% of .the original sample;~who were slassified as
Reflective or Impuisi#e on the MFF were lster classified
as the‘opposite'extreme on the HHT (Reflectives becoming
Impulsive and Impulsives becoming Réflective) Butfer

" also 1nvestigated the search strategies of children

» employing different cognitive styles. He found that
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Reflective.children made mote total observations of the
standard and alternatives on the HMT than did the
Impulsives, and these palpatlons were of a longer
duretion.‘ Impulsives igriored two?and-one—half'times
as many alternatives as did the Reflectives, Therefore,_
as Siegelman (1969) and Nelson (1968) reported for a .
visual task (MFF), Impulsive children are also greatly
biased in their attention deployment on a haptic task
Butter also attempted to modify an Impulsive disposi-
tion by teaching a Reflective scanning strategy. Subjects,
who were classified as Impulsive in'both modalities, were
tfaiﬁed tc find differences between two alternetives and
then return to the standard for confirmation. Three
groups were formed from the original sample of Impulsive
children-. 1) subjects trained in the haptic modality.
2) subjects trained in the v1sual modality; and 3) a
control group which received no training, The flrst
group, thoseptrained.in the haptic modality, becameA
Reflective on the second administraticn of the HMT and-
maintained that Reflectivity on the MFF posttest.
However, those children trained withithe Reflective
style in the visual mcdality became more Reflective on
the MFF, but showed no change from their initial perfor—‘
" _mance on the HMT. The Control group did not change on

. elther posttest.
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The importance of Eutter's 1nvestigatldn for this
research 1s the finding that R-I 1s a cognitive diménsion
With a global base arnd 1s not completely visually bound,
Heflectibn and ImpulsiVity appearAto be'general disposi-~

tions or attitudes in approaching problem~solving tasks

having high response uncertainty.




THE PRESENT STUDY

The présent study.is,concerned with measuring
Refléction—lmpulsivity in the auditory modality,  More |
specifically.'the,reséarch inVestigated search strategies
of Reflective and Impulsive children when preéentgd wiﬁh
an auditory match-to-sample task. of high response
uncertainty. Butter (19715 supported the hypothesis
that R-I 1s a generalized cogﬁitivé pattern rathgr thaﬁ;
modality specific. This investigator attempted to extend
thls conclusion by testing the generality of R-I across
another modality - audition, |

The auditory,modality wés:choseﬁ because current
-llterature has found significantgpésitive correlations
between reading performance and auditory discriminatloﬁ
abllity (Buktenlca, 1971; Bruininks, 1969; Dykstra; 1966;
. Morency, i968;.Oakland; 1969). In view of these correla-
tions.and those found Between Impulsivity and;reading
‘problems (Butler, 1972; Kagan,‘1965b{ Kalash, 1973;
Les;ak. 1970), it'séeméd worthwhile to combine the two
apbroaohes and ihvestigate R-I in the auditory modality.

Four hypotheses were estéblished at the Outsét of

the research, The first was that R-I can be meaningfully
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" measured in the auditory modality., It was expected that

a significant negat;ve corrglatibn‘would exist between
erfor and latency to flrst response on the Auditory
Impuisivity Task, a match-to-sample task in.the auditory
modality, A second hypothesis was that children maintain
their clasSificétion as Reflectlve or Impulsive in terms
of erfors'andzlatency across the modalitiés of vision
and audition, Thé.third hypoﬁhesis stafed that children,
classified‘aszefléctive and Impulsive on the established
MFF visual task, andAére known to employ different scanning
strategies, also employ differént scanning strategies on
the audltory_task.' Tﬁe'méasﬁres for analyzihg the |
séanning strategies are-listed below, Thé last hypothesis
was that children within a classification, that. is
~Reflective or Impulsive, méinfain the same scanning
strategy across tﬁe modallties of vision and audition,

| TheAfbllowlng measures were recordéd on both the -
~visual FKFF and the auditory AIT in order to test the
above hypotheses: |

Classification MeaSures:

(1) total number of errors committed (E)
(2) latency to first response (L)

Stratemy Measures:

(3) . number of observations of the Standard (Og)
(4) number of observations of the Alternatlves
which were not chosen on the first

response (Og)
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(5) number of observations of the Alternative
‘ which was chosen on first response (O )
(6) number of Alternatives observed (A,)
(7) number .of observations of the most 4
frequently observed Alternative (gf).
All of the aboﬁe measures were taken to first reSponse'
only. If measurements. are taken beyond this point, there
- would be differential loss of scores because Reflectlve

children commit leSS‘érrors than do Impulsive children,



METHOD

Subjects .
-Tiighty-one children (45 males and 36 females) were

included in the. final sample, A total of 7. children

i were excluded from the analyses becauqe of incomplete
data, Only fourth gdraders were seen in the testing
sesslons 30 that results cquld be viewed in rélation to
:‘Siegelman (1969) aﬁd Buttef (1971). Subjects were

cho en frém two southern Ohio citles of comparable

social and economic status. The mean age of the final
sample &a$ 10—yeafs—1—month with a.range of 9—years-l—'
:mbntﬁ to 10-years-8-months. IQ scores were not available
and thefefore no sémplg descriptién of this measgure can
-be given, However, school officials indicated that the
‘children weré‘of'normal intelligence with no one exhibiting

any extreme gcores,

Instruments and Apparatus

Three tests were administered: the ‘epman Auditory

‘Wiqcrimihation Test  (Wepman, 1958); the Natching Famlliar

B3]

igures vequcntlal Presentation Takk and the ﬁudltorJ

.'Impulsivity Task,

2l



jepman Auditory Discrimination Test

The Wepman Auditory Discriminastion Test was indivi-

dually administered for purposes~of'screening children

wiﬁﬁvauditbry deficieﬁcies. The test consists of 40
ﬁhreef to six-letter. word pairs of:theAconsonant—vowel~
consonant format, Thlrty pairs of words differ slightly
in that the vowel sound 1is the same but the begihning or
ending consonants vary (e.g., sheath - sheaf) or the
'Areleas;ng orvgrfesting consonants are the same and the
voﬁel differs (e.g.} pen - pin), The remaining ten pairs
of words are idenfical. The words in each palr are
1métcﬁed'f6f familiarlty,'length, and membership in the
:same phonétic category., The child's task was to listen
'fo the word pairs and respond‘as to'whether they are |
_the same or dlfferent. A series.of practiée‘trials'
precedes the test so that the experimentgr can ascertain
" whether the child fully understands the meaning of the.
wqrds "same” and “"different”, In those cases where thé
~child does not understand,'instructions are repeated to
énsure.that each bhild is at the same level of understanding
when testing bsgins. | | |
ﬂepmaﬁ suggests that a_ohild comnitting more.than,‘
15 falsefpositive (saying "same" when aétually different)
or thrée false—hegative (saying "different"” when actually

same) errors may have a hearing defect, This criterion




of performénce was used 1in the presenttsbudy for screening
purposes, |

The entire task was tape-récorded'to control for
poséible expefimenter'word errors in the reoifation
of the test, énd also for standardizétion across subjects,
Special caré was taken ﬁo recite the words withoﬁt |
.emphasizing pértigular'parts and to'Maintain constant

time between words within a palr and between word pairs,

;Thé Matching Famillaxr Figures Sequential Presentation Task

(MFF-SPT)

The MFF-SPT 1s a visual match-to-séﬁple test similar
to that dev1sed by Kagan, et al., (1964).‘ Kagan's
Matching,Familiar Figures Test (MFF) contains two préctice
and 12 test trials. The stimulus itémsAqonsist of sets
'of black and white line dfawings of familiar objects
(boat, teddy bear, trée, etc..;)"set up ‘such that a
single drawing (theistandard) 1s_presented simultaneously
above two rows of three drawlngs each (the Alternatives).
"The subject is to choose fhe one altefnative which is
identical to the standard. The alternativés differ from
the standard in very minor detail‘and thus closé visuai
analysis is necessary for a correct matcﬁ. On each trial
the subject's latency to first fesponse and the number
of‘efrors committed are recorded., A maximum of six
errofs per trial 1s possible before the éhild is informed’

of the correct match,
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o

The MFF-3PT différs from the original MFF in-that
the seven plctures'(the Standafd and six Alternatives) -
~are not fisible at the'same.time. 'Réther, only one
‘picfure may be viewed at a tiﬁe and the image of this
picture must be retained for comparisbn to the standard -
or other alternatives, The child islpresented'withia
‘stimulus pahel coﬁsisting of‘seven doors which siide
left to righf. The doors are arranged in three rows
kith the standard centered above two rows of threé
alternatives, \hen the door is opened, a line drawing
" is exposed, The line drawings‘ﬁsed in the FKFF-SPT are
those of the NFF, The child is told that there are
pictures.behiﬁd the doors and that he wili be able to
éee them by‘sliding the doors opeh. Further, the subject
 ,is told that his task 1s to find the one picturé,behind
the doors at the bottom (the experimenter«points to the
doors housing the.Altérnatives) which is exactly the same

~as the pilcture behind the one door at the top (the -

o éxperimenter points to the Standard). Each child 1is

instructed to open only one door at a time and that the
door musf be closed qomplétely befofe another may be.
opened, Also, tﬁe child is told that he may look at
éﬁy picture, as mahy times as wanted, and in any order
desired, Wheén the child finds éhe plcture which'is
exactly the same as the one at the top, he is to tell

the expgrimenter by pointing to the door. Ohce the
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child has announced hts choice, the experimenter

1) records the response- 2) tells the child whether

he is right or wrong; and 3) records the latency to
firét response;l‘ln thc event that the child is incorrect,
he is told'tﬁat the picture chosen 1s not exactly the
same énd‘that he should look again'for the one ﬁhich

'1s identical to the picture at the .top., If the child
does not find'the correct match after six tries,’he is
then shown which picture 1is the same, The experimenter:
records the total number of errors per trial in additlon
tollatency.

‘The stimulus panel whichAhouses.the doors and pictureé
is made of 1/8" Testalite and measures 30" x 21", - The
doors are 4%" square, with a 3/40 knoc protruding in
: order to slide,the door open. Distance between picturés
within‘é>row is b3"; distance between rows measures 23",
The 14”stimulus4cards which contain the pictures (two
pracfice and €welve test trials) are stored behind the
) stimulus panel, When a trial 1s completed, a 23%" x b
hinged panel 1s'opened.and the stimulus card removed
tﬁus allowing the'ncxt card to come 1nto ?osition behind-
- the closed doors. Stimulus cards are loaded against a
spring action board behind the panel, which allows each
card. to rise into uosition in ouccession. The entire

‘apparatus is contalned in a 30" x- 21" x 6" plywood case

for transportation to the schools,
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Nicfo—switches are attached to thé backside of tﬁe
panel and to an Esterline-Angus 8-~Pen Minigraph Recbrder
such~that.a I diéplacement of é door activates the |
reobrding peﬁ. Seven df the éight pens are attaéhed
to the standard;and'six'altErnatives. The eighth pen
1s attached to a remote contr§1 push button, operated by-

the experimenter, to record the latency to first response,

The Auditory Impulsivity Task (AIT)

} The AIT, devised for this study, ié a match-to-sample
' task"in the'audifpry modality. The task 1s patterned
aftér}the;vlsuél MFF and consists of two practice a?d

'. ten test trials. Subjects are presentedAWith an 11"
square,- sloping panel consisting of five buttons: one
at the top (the Standard).and two rows of two buttons
'each (the Alternatives) positioned below, wﬁen any 6f
the‘buttons,aré depressed, a sequence of tones inter-
spersed with pauses is heard; The child is told that.
when he pushes a buttsn, he will hear somé musical notes
'with spaces between them, He is further told that only
one of the four buttons at ﬁhe'bottom (the. experimenter
pdints to the alternatives) will play the exact same
pattern or group of notes and spaces that the one at the
tob plays (the experimenterﬂpoints to the Standard),

It isiexplaihed to the child that his task is to‘find
the ohe.button at4the bottom which is the same as the

top button. The child is allowed to push any button, -
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as ﬁany times és he deéires, and 1n any order he wants,
The only restraint put on the suﬁject is that only one
button may be pushed at a ﬁimergnd that he must allow
the'entiré sequencé to.play thrbugh before anothef
. button may be pushed. In the event the child releases
the button before the entire sequence ié played, the AIT
apparatus will complete the sequence, The 'subject 1s
told to 1lndicate to thé experimehtér which button he
thinks 1s identical to the standard by pointing_to his
choioe and‘séying,'"This one", VWhen the child makes
his résponse, the experimenter'l) records the'respohse:l
2)'31Vésf€he child feedback as.to whether he was correct
or not; and 3) records the‘latency'to first réspoﬁsé;
In the event the child makes an incorrect response, he
.ié told that-thé two*buttons are not éxactly the same
and to'try to find the one which has no difference from
the one dt.the top. The childAis‘ailowed to commit fquru
erfors per trial before the correct response 1s shown to
~him, The two'practice trials are incorporated into the
test in order to acélimate the child to wearing earphones
and to indicate whether the subject ﬁndersfands the task, -
The instfuctionsfgiven prior to the<AIT are found in
 Appendix 4, |

| The operation of the AIT apparatﬁs is based on a
card reader scanning a computer card which Qontains the

pre;punched étimulus sequenées. If,‘while scanning a
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column of the card,'tﬂe card reader fiﬁds a hole punched,
"an oscillator is stimulated énd generates a tone. If

the card reéder scans the column'aﬁd no hole 1s punched,
theioscillator is not stimulated'ahd therefore s pause
"results., Holes are punched in the cblumﬁ in relation to
the pattern of tones and pauses desired, Each group of
five'éonsecutive columns of the computer card corresponds’
to,oné trial, Bach column, within the group is repre-‘
sented by a separéte button on the-stimulus.panel. A

Trial Select dial on the apparatus enables the experimenter

to determine .which series of columns the card reader will

scénf
The nqmber of tones. per button has a range of four
to seven, wlth pauses between tones ranging from one to.
_three, The tones are of £-second duratioh with a
- frequency' of 4 00Hz 6n the sine wave, The temporél
' pause betweeh two tones is élso of $-second duration,
Thus, the shoftest sequence ihvolves a total listening
~time of 24~-seconds and the longest requlreé the child
‘to-attend for 5-seconds, The trials are randomly
ordered in terms of difficulty and the position of the
correct alternative is random with the stipulation that
the correct match occupies the same position.threeutimes
(2'practice and.lo test trials). A pictorial representa-~
tion of the AIT stimulus sequences is presented in

Table I,




TAELE 1

A Visual Representation of the AIT

(Dote imply musical tones, spaces imply temporal nauses)

STANDARDA . . ALTERNATIVES

3 ‘u

Note: The correct match-to~standard is underlined,
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An Esﬁerline—Angus Mini-Event Recorder is attached
t04micro;switchee below each of the buttons to record
the child's observing'resnonses. Records are obtalned
‘as ﬁo which butﬁons are depressed, how man& times each
button is depressed and the total time;(@n seconds)
before a response is given.

The AIT is not identical to the MFF 1n'that'only
L alternatlves are presented rather than 6, However;
pilot testinﬁ 1nd10ated that when the child was presented
with a standard and six alternatives, there was exﬁreme,
lconfusion in remembering'which button played which
fseeuenee;w'Even tne most careful child made many errors
and gave up easily because the task was too difficult.
with L alternatives, differences were seen between
'~cnildren employing careful attention and those who were
very quick to respond,

Also, the AIT consists of only 10 trials rather than
12 as in the NFF, This is because pilot testing indicated
“that children became tifed and this fatigue became a more
' compelling vafiable than was strategy. Up to ten ﬁrials.
the children would maintain a searcn etrategy (some were
'careful while others were not) but after this point,

search became random and it became obvious that the chiLd

was no longer attending to the task.



PROCEDURE

The étudy was conductedlin two sessions, Forty-one
children were administered the Webman Auditory.DiSCrimina—
4tion‘Testifollowed immediately by the MFF—SPT during the
first session, "These children.received the AIT alone
during the second'seSSion; The remaining 39 children
received the Wephan Auditory Discriminétion Test and the
AIT within'the first session‘and only the MFF-3PT during
the séééﬁd. Eéch sessioh éveraged about 25 minutes and all
children were seen for the second time within 10 days of
'their first session, . LFecause two different schools were
“Included in the sample, an effort was made to counter-
balanCe,the order of the-teSts withln the‘SChools,
.waeﬁer, due. to circumstances beyohd-c&ntrol; this
chounferbalancing was not pdssible,‘and~so the order of

~tests was counterbalanced acrOSS‘échools only,

The experimenter was»introduced by the teacﬁer to
the children participating in the study, it was explained
to thé.chlldren that they would be taken into a differeht}
room, one at a time, to play somé-games'with the |
experimenter, Thelimportance of.not telling aﬁyoné what'

the games were all about was stressed to the group at the

I
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beginning and to the children individually at the close
“of each session, For each of thé sessions, children
ﬁere taken to a small, private room provided ty the
’schbol'for testihg. After a shﬁrt period of adjusting
fo‘the:rooﬁ and4to the experimenter,lthe tesfing was
begun, The private room was used to exclude‘any>
possibility of Visgal distraction and eafphones were
providéd on both fhe Wepman Auditory Discrimination

Test and the AIT.

A1l variables were scored prior to classifiqation~of'

children so that the experimenter had no knowledge of
whéthér"ﬁﬁé child was Reflective or Impulsive when

search strategies were coded,



RESULTS.

R-I in tﬁe Auditory Modality
To investigate the first hypothesis that R~I .can
be meaningfully mgasured in the auditory modality, it
was neceséary to show that errors and latency on the
CAIT are signifilcantly correlated, A stronger case for
the meaningfulness of.thé measureméht canlbe made if
perforﬁance in -the Visudl modality‘(MFF-SPT) could be.
'shbwn’totﬁé related to performance in the auditory modality
(AIT). Thus, a correlational analysis‘was performed on
error and-lateﬁcy scores for both the MFF-SPT and AIT.
FPirst, the intra-task.correlation was assessed énd.
it was found that a significant correlation of -,32
existed between error aﬁd latency scores dn the AIT
(p <.05)% A higher correlation ofAf.68 was found beﬁween

»'theSe same variables on the MFF-SPFT (p<¢ .0l). Significant

correlations were also found for similar measures across

tasks, AIT and MFF-SPT errors correlated significantly
-as was the case for latency scores between the two tasks.
Further, error and latency scores across tasks were found

to be significantly correlated, Table 2 presents the

intercorrelations and resulting probabilities,

36
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TABLE 2
Interoérfelations Between Error and Latehoy

.. -lieasures on the MFF-3PT andvAIT

MFP-SPT AIT

Errors _Latency Errors Latency
"rrors - -, O8es S22 - L3
MFP-3FT o '
Latency - 68w - -, 33% 7
. BErrors U2 -, 33 - - .32
AIT : ‘ o
- - Latency — L3 L -, 325 _

*p<.05

.-)HS-R & "Ol
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To combine these correlations intn one measure
which would assess the overall relationship between
performance on the AIT and NFF-S?T, a canénidal corre-
laticn was performed on error énd latency scores of
the .two measures, This correlation.was 42, The test
of gignificance of the canonical correlation resulted
in.a Cchi Square of 16.30 with 4 degree of,freedom and

was qivniflcant (r)‘ oLy,

Classification of Subjects
To sssess whether R-1I generallzes across modalities,
.1t was first nece%sary to classify subjects as Reflective
or Impulsive. The procedure used to classify subjects
was to split error and latency scores at their respective
medians and to gfoup children as to whether their scores
.on each_variable fell above or below those medians. On
the MFF-3PT, children below the error median (less than
& total errors) and above the latency mediaﬁ (greater
than 30 seconds averaée latendy) vere classified ac
,Heflective; children at or above the erfér median (equal
fo or greater than 8 total errors) and at or below the
Alatency medlan (1ess thanaor,equal to 34 seconds average
latency) wgre,claSSifled as Impulsive. Children sooring
below both medians were classifiéd.as Fast-Accurate, and

those above both medians as Slow-Inaccurate.s Using

this procedure, 35 subjects (43.2%) were cla ssified as
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Reflective; 31 (3%,3%) as Impulsive; 8 (9.95) as
_Fast—ACcurate;.and:? (8.6%) as Slow-Inaccurate,

Children were ¢lassified on the AIT in a likg manner,
Rrrér and lateﬁcy scores were split at their respective
ﬁedians (5 total. errors and 50 seconds averaze latency).,
This split resulted in the 6lassification of 27 Eeflec—
tives (33.3%), 28 Impulgiﬁes (34.6%), 12 Fast-Accurates

(12,03%), and 14 Slow—Inaccuratels‘(l?,B%)°

Naintaining Classification Across Modalitl

A hich percentaée of subjects maintaiﬁing 513391fica-
tion across tasks ié 1ndipative that the R-I dimension
wéneralizes across modalities. Porty-five of the 81
children 1ncluded'in the sahple'malnﬁﬁined thelr classirfi-
cation across the WMFF-3PT and AIT, while Qﬁly & of the 81
:subjects were classified as Reflective on one task and
Impulsive on-the other. A hdﬁparametfic sign test performed
on this date was significant (g= u.95,'9,;.01). This
1ﬁdicated that the difference between tﬁe number of
'childrenAwho maintained classification across tasks and
thbse who chahged from Reflection to Impulsivity across.
tasks is not.dué to,chanée. Thus, while 557 of the
sample maintained classiflcation across quallties.:
less than 10% of the children crossed both the error
and latency medians from Reflection to impulsivity or

Impulsivity to Reflection, The remaining 327% were



¥

assifled as Reflective or Impdisivé on one

task and scored in the extreme groups, Fast-iccurate or

Slowflnaccuraté, on the other tast

Rellective versus Imﬁulsive Scanning Stfategies Nithin Tasks
THe third hypothesis, that Reflective and Impulsive

children would emplpy different scanning strategies on |
both the MFF-SPT and AiT} was tested by performing a
ﬁﬁltiVariate_Analysis of Variance (MANOVA) between cognitive
style groqps within each task, The MANOVA's were accom-
Aplished by meéné of fhe MAMOVAC computer program prebared
by- Jeremy. D, Finﬁ (19685. This analysis was performed
on each of the micro—méasures initially stated to be
coﬁponents of the scanning strategy. The miCro~ﬁeasures
‘which were recorded and then included'in the HANOVA are
‘1) number of observations of the standard (gs);'2) number .
of observations of the alternatives which were not-selectéd |
as é match to the standard (Oz); 3) number of observations
of the alternative which was selected és»a match to the
"standard (965; 4y number of different alternatives
observed (Ao); and‘E).number of observations mada of
ﬁhe most frequently observed alternative (Of).

H In order to reducé the varliance of latency data on
.bpth'tests, anﬁilbg transformations were performéd
before the MANbVA WAS applied,» Further, on all MANOVA's
ch;ldfen were classified on éhe basis of the NFF-SPT

only., To investigate Hypothesls 3, that differences
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. between Reflectives and Impulsives would ﬁe maintained
across modality, it was necessary to classify children
onAthe bésis of one test.éhly and to retain that classi-
fication on'tﬁe sécond’test.‘ If MFF-SET Reflectives and
Impulsives were contrasted on the visual test and AIT
}Reflecﬁives and Impuléives contrasted on the auditory
‘task. néthihg could be concludéd‘about cross-modal
generality'of'differences between the two groups because
the thldfen comprising these groups would be different
from one test to the'othér. However, by classifying,
childreﬁ as Reflective or Impulsive on one test and
comparing their search étrategies‘inlthe visual modalitf
and then comﬁarlng the search strateglies of these same
children in the auditéry modality, cfoss-modal gpenerality
of differences could be examined.' It wes necéssary to
101asslfy‘on»one test dnly‘to evaluate iiypothesls 4L also,
Fypothesis 4 ié concerned with testing the cross;modal‘
consistency bf search strategles within groups, Alwlthin
subjects analysis was‘required sé that any differencés
which might be found can be attributed to moda11ty

effects only and ﬁot to the fact that differené children”é
strategles were being employed. Ithls possible for two B
oﬁildren to commit few efrors'anq respond with long
1atency‘on thé‘MFP*SPT and AIT but yet empioy very different

scanning strategies. This research was interested in

determining whether children will maintain their same
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stratpvv across tqqks. not whethér Reflecfives in the
vicua1 modality ‘employ the same strategy as Reflectives
' in the auditory modality, A
lTherefore,'for‘both Hypotheses 3 and 4, the WEF-SPT
was selected as the test upon which children would be
classified, The MNFF-SPT, a sequential pfesentation'of
the origiﬁéi'MFP,‘was selected rather than the AIT
because it closely résembles the MFF which has been the
standerd established measure of R-I for several years,
‘whereés this.researCh\effort vas the first to employ AIT.
Initially, children above the median in errors on
thé'MFF?SﬁT'(Impulsives and Slow-Inaccurates) wereA'
compared to éhildren committing feﬁer errors than the
median (Refleoti?es and Fast—Accﬁrates). The main effect
.of erfors on the MFF-3PT vas significant,'multivarlate
E(IQ, 68)? 8.63, p <.01), Furthermore, the two groups
(high versus low } FF~>P1 errorc) were sipgnificantly -
different on everv micro- qnalytic mea°urc recorded from
:thn MPP-SPT and AIT, On both tests, children scoring
below the FFFP~SPT error median made more obser&étions'
to the standard, unchosen alternafives, chbsen alternative,
most frpquently'obqerved Qlternati§e, and observed more
diffcrﬂht alternatives than did chderﬂn scoring above thP
error median, Means, F-ratios and resulting pIﬁbuDLIltles
for the differences between these two groups are presented

in Table 3,




TABLE 3

Differences ¥Within the Two Modalitles

Betweéﬁ Children Committing Low and

High Errors on the NMFF-SPT

-Test Low FError ' High. Error Univariate
- ' Means . Means ra
. MFF-3PT . .
' Og . ’L|,]_.67 o 22,47 65, 5%
9_6 L"9 '47 23097 . LJ’8¢59**
Q¢ 26,35 17.16 b5, 36
Aq 49,09 - 33,05 A 38, 72%%
O .. 28,81 . 18,32 56,22%%*
AIT
-~ Og 23,16 14,79 23,26%%
Or 21,70 15.34 . 7 .92kt
90 14,56 ' ‘ 11,61 16,713
" Ag 27.23 ‘ - 23,66 b,20%
Or 15,804 12,13 19, 335

Note: Multivariate F(10, 68) =8,63%#

a df =1,77

2=
iy

< ,05
& o

0 Mumber
0= Number
Q Number
Ay MNumber
Oy Number

Alternative

of
of
of
of
of

.observations of the standard

observations of Alternatives not choseén
observations of the Alternative chosen
different Alternatives observed .
observations of the most frequently observed
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A ﬂecond_aspectkof this analysrs compared children
requiring long latencies to respénd on the MFF-SPT
(Reflectives and Slow-Inaccurates) to childrén ansvering
4quié¥ly (Impulsives and Tast-Accurates)., The main effect
of latency was slgnificant on the MFF—SFT; (Hultivariate_ﬁn
(10, 68):}3.35,13<.Ol). Beyond this, children who took

4a long4time to respohdvmade more observations of every
micro-measﬁre of the MFF-SPFT than did short latency
subjects (p < ,01), Althbugh the same trend was found.on
the AIT for 16ng and short latency children for most of
the measures (QS, 0% 96’ and gf)Qg<.03),'theré were
nq'différéhces found between theAgroupé on A,, the
'number of’différenﬁ alternativés observed (13)..05).
Table L presents the-means, F-ratios and resulting
fprob&bilities for the effects of latency. |
A'.Subsequent E—fatios Qere,computed to analyze differences
on each of the micro-measures betwéen Geflectives ana
Impuléives only, as classified on the WFF-SPT. On the

MFF-SPT, Reflectives made significantly more observations

and 0. (p <.01) than did the Impulsives.,

Of'_QSo _Q"(-." 9_0" éol
" Differences between these groups were also -highly signifi-

cant on. the AIT (p <.01), Thé number of alternatives

observed , Ao however, did not differentiate as greatly

(p €.03) between the Reflectives and Impulsives,

See Table 5.
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TABLE &
Differences "ithin the Two Modalitles Between
Children Employing Long and Short

Latency on the MFFr-3PT

Test Toong Latency Short Latency Univariate
Means Means , P

o, - h2,24 . 22,36 18,01%%
0z 51.90. , 22,00 23,93
o) . 26,60 - 17.13 12,1 5%
i 50,90 31,51 21,66%%
0 29.12 18,26 15.41%%
AIT . .

0q 23,26 ‘ 14,90 5.30%
0= 22,50 , 14,64 L, 86%
o) T, 74 11,49 ‘ 6,1.9%%
AL 27.38 - .23.59 1.30
Qf : 16,05 12.00 6,91 %%

lNote: 'Nultivariate (10, 68)= 3,28%x
a daf =1,77

4?2 < '03
J’:-*P.< °01



TABLE 5

Differences Within the Two Nodallties Retween -

Children Classified a=s Reflective and

Impulsive on the MFF-SPT

‘Reflective ' Impulsive Univariate
lMeans . lieans ' F& -

e
!
3}

3

bl ,23 ‘ 20,26 83,403
5,"'l66 201?7 . 700514'**
27,80 ' 16.39 57 Ly g
52,34 30,65 58, 03%
30,51 17,15 : 7L 53

[ &1 R0

lOkng:ﬂo*ﬁ

O

24,013 . a 13,74 ) 28, 56%
23,00 14,29 12 ,18%
14,97 11,16 22,67
27.69 . 23,16 5,49

16,38 ' 11,61 - ' 26,003

Hote: Tultiveriate F (10, 68)=]J,37**

 df = 1,77

-D < .03
t, **B < 'O'L
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Scanning Strategy Consistency Across Tasks

Scanning strategles across tésks were analyzed by
means of another Multivariate Analysis of Variance.‘ATﬁe
 queétion asked waé‘whethér sub jects gmploy the same
soanning strategies in the modalities of visilon and -
audition., Because the NFF-SPT and AIT had different
numbers of trials and the number of doors on the MFF-SPT
did not equal thelnumber of buttons bn the AIT,'transfor-
mations had to be made on all data before scahning
strafegies could be compared across taské. These trans-
formations wefe accomplished by dividing}the total number .

of obééf&étiéns of each 1£em (95’ Ozs Ocr A Qf)Aby the

n!
number of trialé included in the test and also by the
number of doors (MFF-SPT) or buttons (AIT) accesslble,
MFF-SPT data wés-divided by 84 (12 trials and 7 doors);
AIT data was divided by 50 (10 trials and 5 buttons)

' Difference scores between similar measures across.the
two modalities were computed from the resulting trans-
formed data for each micro-measure of scanning strategiés.
This was accomplished by subtiacting AIT from MFF-SPT data
and testing the resulting diffgreﬁce again§t zero,
‘Initislly, difference scéres were testéd for all children
in the sample, No differences were found between the
two modalities for the measures Oy, Oy, O, @nd go,

However, there were significant~d1fferences between
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the MFF-SPT.and AIT in the number of oﬁservations.madé
of those alternatives ﬁot chosenAas'a match-to~standard .
(0z)(p ¢.01). These data indicate that, overall, children
' maiﬁtain-similar scénning stratggies across modallties'of
vision and éudition. lieans, F-ratios for thsse analyses
are sumﬁarized in Table 6. -

A'significant interacﬁibn was found between Reflective
and Impulsivekdifference‘soores. F (5573)153.80. p< .01,
.and therefore, further analyses were prerformed on
~Refleétives and Impulsives as classified on the ﬁFF-SPT.
In order to.assess whether Reflective children maintain'
théir:sééﬁhing strategy écross the mpdélities of vision
and audition, a Hotellings Trace Criterion was computed
"on the difference scores of the transformed data. Overall,
- no difference was found between the scanning strategies
Reflectivesfemployed on the MFF—SFT énd AIT, E(5,73)= Ol
The,éaﬁeAeffeot was found for Imbulsives. F(5,73)= .03, i
These data.suggest’fhat'the strategles which Reflectlves
~and Impulsives'employ 1h searching for the matdh to
A standard.generaliié across the modalities of‘vrsion and

audition,

Order and School =ffects

_‘The order effects of test adminlistration are
confounded by school effects in that the order of

administration was not counterbalanced within schools,




‘TABLE 6
~‘Scanning Strategy Nifferences

Across the MFF-SPT and AIT

Micro- T WFF-SPT ALT : Univariate
Measure Means Means 2

. 369 620 ,05
.357 - | }300» ‘ 8,603
285 .340 02
452 460 .79
.309 | . 360 .05

: Multivariate F(5,73)T 23,00%%

2 df=1,77

#tp < .01




‘tut only between schools, due to uncontrqllableTCircum~
 sténces, A preliminary analysis;»aiﬁotelling's TZ,'
»1ndicated'that there were significanf overall differences
oﬁ érror and,latency scores of tﬁe MFF;SPT and AIT between
children receiving the MNPFF-3PT first'andrthose administered -
the AIT in session one (2(4,76)= lI.lS,p <.01), I-tests.
indicated that‘significant order effécts existed for the
MFF-SPTherror and latency scores only, Children rece1§ing
the MFE~3?T first committed significantly ﬁore errors

than those receiving.the AIT first (p<,02). No order
differénces were.found on either error or latency scofe;
‘of‘thé Aif (p_}.OS), Table 7 repofts means, t-values

and resulting probabilitles for the order effects,




TABLE 7
wffect’ of Test Administration Order on

Claszification Measures of MFF-3FT and AIT

Test Order 1% Oorder 2~
X

MEEF-SPT
Error
Latency

AIT
‘Trror

0.56

« 57 ' :
Latency. . . 69 o7 . -0.45

A

"~ a Order 1 are those recelving the MFF-SPT in session 1,
b Order 2 are those receiving the MFF-ZPT in sesgsion 2,

af =77
*P. < .0l
'75".':2< 'O?_




DISCUSSION

The AIT: was developed as a matéh—fo~sample task
to measure R-I:in the auditory modality. Hypothesis 1
proposed that B-I could be measured in the auditory
modality;'that is, that children could be classified
as Reflective or Impuléive on the basis of an inverse
rélationship bhetween erfors and‘latency on the AIT, The
significant correla?ion*of -.32'féund between these
meésu%és'fndicétes that Hypothesis 1 ﬁasfconfirmed.
Increased time in searching for the correct match to
standard resulted in a decreased number of errors, The
.meaningfglness of“measuring‘H~I auditorally is evidencéd
by the significaﬁt inter-task correlations found between
similar‘measureé on the MFF-SPT and AIT. The MFF-SPT,'a
A sequential presentation of the original MFF, was chosen
1'aé the standard against which the AIT'was compared
becauée o&er several years conslstent négatiﬁe correla-
tions between errors and latency havé beeh‘fOUnd. .Further.
(pérformanoe on theAMFF.has beén shown to be consistent
up to two and one-half years (Messér.vl970) and. thus
the test established itseéelf as an accurate measure of

the R-I dimension, . Similarities across the two modalities

52
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in terms of errors and latency are indicative that the

‘two tasks are measuring the same dimenslonw Beyond this,
it was found that significant. relationshlps existed |
between measures across tasks, Children committing few
'errors.on the AIT took a longer time to respond on the
MFF—SPT; those committing many errors on the AIT generally
responded quiokly’on the MFF-SFT, The same relationships
;were'found between WMFF-SPT errors and AIT latency., Thus,
.1t seems that the cognitive dinmension of R-I is not |
restricted to the visual modality. Rather, the dimenslion.
exists in other modallties in which tests of reqponqe
uncertainty are employed

similar findings were reported by Butter (1971)
for the haptic modality. Butter found a significant
.correlation of ~,72 between error and latency scores on
the ENT, a match- to—vample task in the haptlc modality.
Further, he reports cross-task cons1stenoy in the number
of errors committed and latency to first response between
~the modalities of vision and touch, From'these two researcch
effortqy 1t would seem that K-I can be measured in any’
mndallty in whlck'a test of high responge uncertalnty can
be devised 5o that the tendency to "reflect" over alterna—
tive choices)leads to‘better performance whereas the
children who aot‘on‘"impulseﬁ and selecp-the first

obvious alternative perform poorly.
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Hypothesis 2 contended that chlldren would maintain

thelr classification astnefleqtive,or Impulgive across

the two modalitles of vision and audition, The éignificant
infértask correlations reported for error and latency in
the two modalities éttest to the cross-task consistenéy
of the R-I dimension, In addition,;the data indioating'a
" high pgrcentage chﬁldrén maintaiﬁing their classification :
-across modality is persuasive support for Hypothesis 2,
Fifty-five pexr cent of'the sample maintained classlfica-
tion across the two tasks while less than“loﬂ of the
sample gctually switchéd»styles across modaiities'so

thét children were Réflective on one task and Impulsive

on the otﬁer. Thus, .90% of the.sample'either‘maintéined
classification or crosséd into an "undlassifiéble" stylé‘
46n tHe second task, ‘Butter‘(1971) reported that only 5%
of his sample changed téAan opppsite style across the
visual and haptic modalities, Thus, the two researdh
‘efforts-are &onsistént in théir Tindings thst classifica-
- tion on the'R;I dimension does generalize across modalities,
Tﬁis would indicazte that reflectivity and impuléivity are
not a function of one perceptual sysfem, bﬁt rather,
there exigts cognitiye strategies which gulde performance -
acrogs modalities when pérforming on tasks of‘response
uncertainty. 2

The third point of thls research effort was to

determine whether Reflective and Impulsive children




employ different scenning strategles in the visuél modality
and whether these differences woﬁld4also be found in the
auditqry,modality,‘ Prior to testing'differences-between_
Refieétives énd'lmpulsives the.effebts of errors and
latency ﬁere evaluated, The scanning strateg& of children
above thé MF#~ZFT error median were comparéd to thosé»
committing less e;rorS'ﬁhan the median, Significant
differences were'found'on every micro-measure wiﬁh
children committing‘féw'errors making moré observations

of the standard =znd all alternatives than those‘committing
many errors, Similarly, chlldren above and below the
'1g£enby7médiané were compared on the VFF-SPT, Consis-
tﬁnﬁly; chiidren with long latencies scored higher on

each micro-measure than did ohildfen responding quickly,
Reflective and Impulsive children were directly-
compared in the scanning strategieé they emplbyed beéausé
ohildren committing few errors or displaying long
latencies msde more observations of the micro—meaﬁures
-fthan did children committing many errors or regponding
quicxly, As'expected, significant differenoes werse

found betwéen the two gEroups on the ﬁ F-SPT. Reflectives
nade more obhservations of the standard, the alternative
chésen ag a match to stan&afd, the laternative mosf
frequently observed,‘and they observed more different

alternativeg than ‘did Impulsives,
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Siegelman (1969) has indicated éiﬁilarAfindlngs.
She reported that, on a task similar to the NFF-SPT,
" Reflectives made'moré_observatibns_of_the standard, all
-altérnativesvcomblned, the chosen alfernative, the most
frequently:observed alternative,Aand'ignored less than
two énd one~haif as many alternatives as did the Impulsives,
If the two micro-measures of 0= and Qd}}reported in this
study, are combined; the result is the total number of
looks fo all alternatives and it is found that Reflectives
do observe zll the alternatives more than do Impulsivés as
Siegélman4repofted; Thus, the two stﬁdies colincide
cqﬁplétéii'in indicating that Reflectives deploy more
attention to-évery plcture of the MFF (or modified version)
. than do Impulsives, This greater alldcaﬁion of attenﬁion
~would obviously cause thé 1nc:eaéed latency of Reflectives
and brobably could account fér the decreased érrors as weil.

Thé similar finding reported for differences betweén
'MFF—SPT Réflective and Impulsive children, in the scanning
.strategies they employed on the AIT, is powerful evidence
4thafAHypothesis 3 was sﬁpported:_ differences between
Reflectivé and Impulsive children’'s éoanniﬁg'strategies
would remain consistent across the modalitles of vision
and auditioﬁq The Reflectfve4chi1drcn‘who made more
dbéervaiioné'toward the sﬁahdard and éll alternatives
on. the visual. task alsb.made more observations of these

micro-measures in the auditory modality. Impulsives
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~con§istently displayed less-efficlent scanning étrategies'
across the two modalities,

This maintainance 6f'd1fferences between Reflectives
and.Impulsiﬁes would seem to-explain vhy onlyiloﬁ of the
entire =sample crossed from one cognitive style to the‘,
.other across modaiity. If differences 'in scanning
strategies between the two groups are maintained then
resulting error aﬁd latency scores should also remain
consistent,

'However; even though chil@ren maintaihed:classifica—
tion across médality and dlfférences betwecn-Reflectivés
and Impulsives were comparable on the NFF-SFT and AIT,
there was stiil a need to test that Reflectives and
Impulsives wpuld maintain their stratagieé across the

two tasks, It-waé eported that children regardless‘of
cognitive style did not dififer across modality in the
scanning strategies employed, Only Oz the number of
observations of the alternatives not chosen as a match

‘tb the standard, was not comparable écross tasks, There
were more observations made to unchosen élternatiVes oﬁ
the NFP-SPT than -on the AIT and thls diffef€ﬁoe was
gignificant, it was'hypothesized that Heflectives and
Impuisivés would both maintain sgarch strategics across
vislon and auditlon., Although individuval analyses were
not perfqrmed on each of theAhlcroemeasures, the finding‘

that differences were not significant across modality
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in the overall s¢aﬁning strategy of either Reflectives
and Impulsives 1s meaningful, Tﬁis finding is indicative
that the mannef in which children approach the tasks 1is
a basic qognifive'approach, nbﬁ perceptually bound, aﬁd‘
thus could affect pefformance on tasks othef than R~1
measures, |
Overall,-children did perform similarly on- the HFF-SPT‘
énd AIT,. . Thus, tﬁe cognitive dimension of R-I dan be
measured in the audifory-modality and this measurement
is meaﬁihgful'when compared to the visual modality.
Some'faulté'were found with the Aif-though. First, the
cqfreiétidn between AiT errors and latency was not as high
as expected, Previous data has indicaﬁed that errors and
latency on visual measures of R-I have correlations in the
“high sixtiés, Further, Butter (1971) found errors and
latency in the haptié modality to have a correlation of
.—.?2 for the entire sample of children, The cbrrelatidn
of -,32 (aocéuntihg for only 97 of the common variance)
in the suditory mddaiity is weli below thesé others, As
an explanation for this, it was observed that nany -
children wére able to code the sérieé of tcnes and. spéces
employed on the AIT and, therefore for these éhildren.
- the task wﬁs npt of high résponse uncertainty. .Rather,
the child may listen to.an alternative and accent or
.reject it without besitatioﬁ. This is different from

the visual MFF and RButter's EHT in that the latter tests
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require the cﬁild to break the stimulue up into its
component parts and make compariéons either between the
alternative and tﬁe standard or between two aiternatives.
This ﬁroblem cf 1acking‘in'response uncertainty
éould account for the unexpected findings that children |
with iong and short latencies on the NFF~SPT did not differ
gsignificantly in the number of differemt alternatives
observed on the AiT. If the éhild listens to one
alterﬂative and., by cbding,4can ascertain4that it 1is
the correct match; thefe is no need to test bthér buttons
and therefore, the‘numbef of diffefent alternatives
obéerVéd;ﬁould be reduoéd. ' '
Another'unexpected finding, that children differ
~across tasks on the numﬁer of observations made toward
_the alférnatives not chosen as a match to standard, can
aléo»be explaihed by the AIT's lack of response
uncertainty. On the MFF-SPT, it often requires many
observations of an alternative before a differenoe can
: be found'between two'pictures. On the AIT, however,
there wag né'need to continually}listen to an alterna-
. @ive. Jith only one -or two presentétions; the child
.céuld determine whether the series of tones and spaces
- were identical to that of the standard. Therefofe, once
an alternative was listened to}.it could be rejeoﬁed~

immediately and there was no need to return, Thus,
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differenées would exist acrose tﬁe two taslks in the
nﬁmber,of ébserVations made to these alternatives,

‘The ﬁFFésPT involves difference;'in small detaills
of the pictures (i.e., curved versus straight lines,
iong versus short lines, etc...). 1ot only are the
differences small, but there are many visual cues to
which tﬁe child nust closély attend, PFor example, on
one -trial of the M?F-SPT, the child must look at the
roundness df a face, height and position of the ears.v.
directlion of the legs, 1engtﬁ of the tail, expression
.of the mouth and many others, Onla.visual (or haptic)
task there are unlimited featurés which may be altered.
Cn an aﬁditory task, however,Athere'are Tew stlmﬁlus
paramneters which caﬁ'be changed, By changing tpo many
~elements of ﬁhe audltory pattern, the chiid would become
'donfused and the test would be teo difficult., Therefore,
it appears té he a d}fficult task,to make the AIT have
more responée‘uncertainty-withbut increasing the dlfficﬁlty‘
of. the tést too much, However, even though it seems
tﬁat the FFF=3FT and AIT d6 have some hagic differences;
'reéults have indicafed that.they are measuring the same
diménSion, The.inadequacies of the AIT dould only have
weakened the chances of regching-signifioance ih these
analyses, DBecause the similaritles were found to be
strong, it is concluded that R-I is a very important

cognitive dimension which 1is not limiﬁed to the visual
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modality, ﬂathar.»thg dimension of‘prédileotiOh foward
particular ceognltive styles and-strategies is so. robust:
aﬁd menefalized within the cognitive framswork, it can -
be fﬂpped acress several modalitles,

The ordér of test administratlon was not expected
to have significant effects upon performance, However,‘
such effects were féund.l It was reported that children

receiving the MIFFP-SPT first committed significantly more

1

errors and responded with shorter latencies than children

>

who were administered the AIT in 3Jession 1,

Butter (1971) reportéd that when children were
tréiﬁéd in the ngptic modality to become more Reflective,
:this trainihg trdnscend&d into the visual modality.

' Howeﬁer. tralnin@ in the visual modality did not affect
perforwmance on the haptic task., Eutter concluded that
asymmetrical transfer of training was found because the
ITMT is & more difficuit test and therefore elicited more
attention and motivation, Deyond this, he proposed

“that the haptic task.required the child to beAmoré
actiVeiy involﬁed in the situation than did the visual
FFi*, The combined effect of a mofe diffioﬁlt test and
higher motivatién or task involvement was uséd to explain
the unilateral training effects, -

The AIT was not adﬁinistered as a training device
nor were the instruction given at the outset of the test

‘any more helpful or instructive than those designed for



the NI'F-SPT, Jowever, 1t appears that~by aimply belng
administered the AIT, children did modify their behavior

to come degree on the visual counterpart, It is hypo-

o=

thesized that possibly Butter's explanatlions would apply

_here. Children became more involved on the auditory
“task and therefore it affeoted'ldter pefformanQe. This
author would propose that a replication of Butter's
research with tﬁé inclusion of‘the-AIT, be carried out
toltesﬁ whether there 1is actﬁally asyhmetricul transfer‘

acrosgs the three modalities of vigion, sudlition, and

The'ﬁuestion of the cross-modal generality of the
R-1I dimension was not construed as a purely empirical
hypothesis, Rather, there are‘practical implication for
,this research, Of greatest interest is the meaningfulness
of this research effort in future attemﬁts at prediotihg
reading ability of children, Reading perfovmance and
auditory diacrimination ability have been found to be
’feiated (Putler, 1972; Hagan, 1965b; Kalash,.1973;
Lesinl, 19705. Furthermore, in view of the relation
between thege =zome r¢adingAmeasures énd viéual,MFF
performance, 1t seems éppropriate to theorize that
andltory measurements of R-~I may be sensitive predictors

of reading readiness,
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It is thoarkt that the coznitive dinension Qfla—I
should not be uéed as a basis fof a remedial reading
progrém, That 1s, if Impulsive children are fOun& to
be ﬁoorireadérs, the:efseems to be no indication that ‘

- by modifying thelr style they will assume good reading
habits.,‘Although Sudoess has been recorded in changing
a child’'s cognitive style from Impulsive to eflective,
there has never been a reaséessmeht of reading performance
followineg the modification progfam,' It would seem that
the role of ®-I in regard to reading should be more of
a problem—prevention.system.l Children . could be assessed
agAtQ’whdf'cognitive-stylé they operate.under before
Areading Instruction begins, If children are found to be
KImpulsive, modifioation of cognitive style oould'be affected
.s0 that the children are Reflecfive prior to the start
oflreading progréms. in this way, problems_cém be
prevented rather fhan attempting to solve theﬁ after the
child has'evidenced poér reading ability. 'Impu1sivity
'ma& not. cause the child to read poorly everyday., Rather,
the child's Impulsivity may cause him'to fail to learn to
read correctly at the‘beginning and therefére read poorly,
A prevéntioﬁAprogram established in the first grade

could pdtentially{avoid these problems.



SUMMARY

Fourth~grade males and females were individually
a2dministered. the MFF-SPT and AIT, which are both

match-to-sample tasks devised to measure the cognitive

‘dimension of 3-I, The MFF-3PT is a sequential presenta-

tion of the established HFF which measures the dimension

in the visual modality. The AIT was designed for this
research to measure ®R~-I audiforially..‘Overall, this
reéeaféh'éffoft has found that R-I can be measured in
the auditory modality and that thls measurement has
meaning when compared to performance in thé visual
-modality, A significant correlation of -,32 was founa
between errofé and latency on the AIT. Purthermore,
slgnificaﬁt correlafions.weré fqund to exist between
éimilar measufes across the two tasks, It was also
.found that children maintain classiflcecation across 
modaliﬁy."of the 81 children tesﬁed, 587% maintained
their clasgification across visual aﬁd auditory tasks
and, only 107 changed cognitive styles écross modalities
so that they ﬁere Reflective on one t§sk and. Impulsive
on the other, However, ﬁhen the AIT was administered

‘prior to the MFF-SPT, éhanges in classification were

Aéu‘
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more frequent because more Impulsives bacame Reflective

than when the I'FF-SFT preceded the AIT; It was suggested

that the increased difficulty of the AIT and greater

1nﬁblvementAWhi¢h this harder task regulres possibly
accounts for the asymmetrical effects.

‘Scanning strategies across modalities were investi-

_gated, It was found that Reflectives and Impulsives

not only differ in their error.and latency scores but
thatrthey also employ very different scanning Strategies.'
These differénces were observed in both mbdalities.
Conéistently,'Refleotives made:more observationsg of

every micro-measure analyzed, However, children within

‘a classification maintain scanning strategy across modality.

This cross-modal consistency was found not only for

.Reflectives and Impulsives but also for all children

in the sample,
The AIT was found to be a meaningful measurerf

R-I in the auditory modality with some reservations.,

- The overall concept of the AIT seems to be dppropriate;

however, it appeérs-that the test should be modified

somevhat to impose higher response uncertainty, It

-was sugigested that if the test could be changed in some

way to avold the possibility of coding, the response

uncertainty may be heightened,
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Finally, it~waé suggeéted that R-I in the auditory
modaiity'be aQSessed in relation.to readling performance,
It was hypothesized in future research that there méy be
a pbéitive relationship between reading fallure and

auditory 1mpulsivity and that the AIT or a slightly

modified version could be employed at an early age to

spot potentizl problem readers‘before the-problem actually

arises,




Appendix A

The follﬁwihg instructions were given for the
AIT: "Today, we are4goihg to play a matching gare,
‘Hhen.you pﬁsh any of these buttons (The experimenter
polnts téAthe 5 buttons on the stimulﬁs panel), you
will hear a aroﬁp cr pattern of musical notzs with
spaces between them, One button at the bottom (the
éiperimenter.points to'the L alternﬁt1Ves)will play
thé ékadﬁmsame gfoup or pétterﬁ of nétes and gpaceg that
thisAbutton at the tdp plays (the experimenter polnts
to the standard), The rest of these buttons will play
-different groups of nétes and spades (the experimenter
points to the alternatives). 1In this game, you see if

you can find the one button down here (point to alterna-

tives) which plays the exact same group of notes and

~spaces that this button up here pnlays (point to standard).

‘There can be no differences between the buttons, You
may puﬂh‘any button you want, as many times as you want
and in any order that you want, In fact, there is only

one rule in this game that that is that you can push

only one button at a time and cannot push another button
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until thé first one finishes playing all of its notes,-
Remember, only one button down here (point to altér-
natives) plays the exact same group of notes and spaces

"that this one does (point to standard) with no differences

. . . . n
between them., Do you understand?

Note, If the child indicated that he understood the
Instructions and was able to find the correct alternative
on the first two practice trials, the experimenter continued
immediately with Trial 1, However, if the child did not
understand or performed poorly on the practicesg, the
instructions were repeated, If, after this the child still
did not perform correctly, he was asked to tell the
experimenter what the instructions were, The experimenter
then clarified any misunderstandings that the child had,
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