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ABSTRACT

The purpose of this study was to modify the
conceptual tempo {response style on a reflective-impulsive dimension)
by training irpulsive children to increase their response latency or
by teaching more effective search strategies and scanning technigues.
Subjects were 169 second graders from tvo lower class area schools.
Bach subject was assigned to one of four groups: Sc-Search and scag,
Ti-Delay responses, Ci~impulsive but given no training, Cr-randomly
selected controls. Sc and Ti children vere taught a series of
match-to-sample discrimination tasks. The Ti group was trained to
“"think about answers and take time" before responding. The Sc group
was trained to apply rules and basic strategies. All subjects had
been pretested on a portion of the Matching Familiar Fiqures (MFF).
As a posttest, eight unfamiliar MFF itens were given individually and
the remaining eight items were used 7-9 days later as a delayed
posttest. Changes in response latency and number of errogrs frowm
pretest to posttests were analyzed. Results indicate that the
training received by Sc and Ti groups did affect respomnse latency but
did aot have much effect on error scores. (WY)
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Modifyivng Fesponse Lateney ond Brror Rebs

of Yppulsive Caildrenht

Byzron Fzelend end Murray Rubner

Syracuse Universiby

A rumiesr of recent invesstigabions have attempted to gtudy and modify
coneepinl~l tempo of schiool-age children. Conceptual temwpo refers to a re-
sponse style on a reflective-~impulsive dimension where the cggnitively "im-
pulsive” child typically responds wore quickly in situatioss of high response
ﬁncertaintyq Tre chlld who tokes welgtively longer to respond and mokes feser

errors is cogrdtively "reflective®™ (itagawn, 19652). One of the ressons for the

current intevest in etlempliiny to modify conceptual tempo is becavse of the
broac educaticval. implicaticns of Heing able to change the response pattern

o

of impulsive children. Xt hes been shown that the performance of reflective
chiléren is generally supericy to that of imgulsive children ow tasks such as

intelligencs tegts (Michenbavm ani Gocdman, 1959), reading (Xegan, 1965b) end

5m).  Thus, medificetion of respcnse patterns
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ificeal 2 iveationsl value.
Varicus stbempts to wodify coaceptusl tempo have met with only moderate

suceass:, Kagen, Yearzon and Weleh (1G66) locked at the differential effects

4

of trainivg weder a typical btutoriag situation gnd in a sibtuation where the

(£}

child was L21 %o believe that e enered meay comron atitributes with the tutor,
The wuiors smpnasized inbibitiom of impmlsive'xesponses but did not teach more
efficicnt scanniung technigues. Tha results showed incveased response latencies
among impuisive Fivev-grede childrsn with no change in exrox scores. During
thé course ol the schcol yeoar, response latencies were increessed for first-
grade children who were tavghit by reflective teachers {Yando and Kagan, LSG6).

# Expanded version cf a pzrer vesd ab the American Educationgl Research
Association Convention, Mew Yor:, Fetruary 4-T, 197¢.



P

Debus (1970} ettempted to itodify ccuceptual tempo by having impulsive Ss
cbhserve several patterns of model bzshavior with assceiated differing rein-
forcement contingencies. Several groups showed temporary increases in re-
spense latency; howevar, error scores were not effected by any of the experi-
mental treatmercs.

The above studies suggest that it is quite possible to medify the response
latency of iwpulsive children, but unfortunately imcreaced response time has
net reswlted in & corresponding reduction in errors. Yt is important to point
cut that these studies have concentrated primarily on increasing response
lateney without giving much attention to reducing errors by attempting to
improve scanning strategies. The purpose of the present study is to determine
if impulsive Sz can be taught more efficient search strategies and scanning
technigues and to compare such a group with impulsive Zs whio have been trained
to increase their response latency.

Siegelman (19%9) and Drake (1970) examined how reflective amd impulsive
Ss deploy attentic. snd orgamnize visual search during the prerssponse period.
Their findings provide valuable informetion for developing training approaches
for more offective szarch strategies. Siegeiman (1.969) found that impulsive
Ss ignored twe and one-half times as many alberrvatives cn a match~to-sample
visual dizeriminetion task. Impulsive (s devcted proporiicnately more time
in looking at the most cbserved alternative, and in ooking at the aliernative
finally chosen, Tﬁe brecad difference between the reflective and impulsive §
is that the refiective § differentiates the compornents of +he alternative,
compares these components, and consulis the standard to determine if the property
is the same or different from that of the standerd. On the other hand. the im-
pulsive 5 compares the altermative globally witlh the standard and attempts 4o
eliminate cr confirm the alternative on a glcobal basiz. Using a small sample

of third-grade childven and undergraduate college students Drake (1970) found

2
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that the differences between impulsive and reflective Ss depended on the §'s

oge. Impulsive adults uced seaveh sirategies similar to reflecbive children.
Droke's recsults were somewhoeh similay to Siegelman®s in that the most efficient
search sirategy seemed to be one in which the § looked at the distinctive feature
of each alternative znd then referied to the ctanderd to determine the correct
form ¢f each feabure. Tre albterbetives that deviated from the standard in the
particular feature being studisd were elimincted. This process of elimination
of alternatives based on diffevences of distinctive features was continued un-
til all the aiternatiives exczpt the correct one remained.

In the present study, ean approach'based Jergely on the findings of Drake
(1970) and Siegelmen (1.952) was used to teach impulsive 8 more effective
searcl. strategies. A gecond zrouw of impulsive Ss were taugnt to delay re-
gponses for at least 10-1% ssconds, dub were not told how to use this time for
nore effective problem sciving. & third group of impulsive Ss served as one
control. group and @ randem sample o §g not included in the sample of impulsive
Ss served cs a gecond control grovp. The differentiel effects of treatment
werc examired in terms of changess irv. response latency and error scores on

¥agan's Matching Familier Fizrres test,
METHOD

Subjects

A group of 169 szcord-grade Sg from two schools serving lower class areas
vere given the Mabching ¥Familiar Figures (MFF). The MXF is & match-to-sample
visual discrimination task in which a picture of & common Cbject is shown
along with six similar verdiants. Uhe Ss must select the ore variant that is
exactly like the standerd. 7The §'s response latency (to the first response)

end nurmber of errors made befure the correct response are the major varisbles
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studied. Eight items selectzd from the 2 items comprising Forms ¥ and S
of ihe M were vaed in the iniiiel Sesbing.

Sixty impulsive Ss -~ 35 boys end 2% girls -- were selected from the total
semple on the basis of fasbest respease time und greatest nuwber of errors,
ALl the impulsive Ss were above the mediar on the number of errors and belos
the median onxesponse latency, Twerty impulsive Ss each were razndomly assigned
to one of three groups: a grovy trained to iwmprove seawvch strategies and scanning
techniques (8¢ - group); a group treined to delay respomses st Jeast 10-15
seconds (Wi~ groun}; 2 control. group of izpwisive Ss receiving no training
(Gi- group); and a sacond control group of Sz (Cr- group) selected st random

from the pool. of S; nob included in the 8c-, Ti-, or Ci- groups.

Tralning gnd Lateriais

hildren in the two oxperirental. conditions were taught in groups of four
by the senjor author snd ~n advanted graduvate student. ‘The training sessions
for esch grouy consiited of four ;0-minute sessions during a seven day pericd.

The training mnteriuls, vhich consisﬁed of a geries of match-to-sample
visuel discriminatior taske simllar in formet to the M¥F were the same for the
Sc- and Ti- groups. The Tigures vere geomebric designs ranging from simple
items consisting of a standerd anil two alternatives to difficult items con~

" sisting of a complex desiga with six Aifficuli~to-diseriminale alternatives.

feonetric deeigns were uced bﬁcduze it was folb Thah they ware best suited to
an enelysic of cemponent paris which was part of the procedure for teaching the
appropriate scanping techmiguss. The type of match-to-sample discrimination
item vsed im the Pinzl two trainiasg se$sions consisted of a nonsense word as
the stordard and six highly similar nonsense words as alternatives. Ywo

exercises that generelly followed the discriminetion task were: 1) S8 were

required 4o describe how the alternative differed from the standard, then they
O
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corrected the slternatives that devisted from the stordsrd and: 2} Ss
were 3hown tte stundard fox 10 seconds and agked Vo draw it from memory.

Other materials and exercises used for the two experimental groups
involved sn inductive reason;ng tosk wvhere én object was described to the 8s
and they were ©to hypothesize as to vhat chbject was being éescribved. For
example, $s were %wold, "What is round, grous on a “ree, is red and you can
eat it.” If the S¢ were not cevtain what object was being described additional
clves were given. A “similsrities and difference® tesk was used during the
first two training sessions., ¥Yere the $3 were given two objects and asked t2
tell. how they were different and how they were the same.

Ji-group training. Initislly the Sz were shown some examples of the kind of

work they would be doing duvring the four sessions. They were told that it

was important not to make any mistakes, esveclally by gressing foolishly. 1
was expleined that one way of increasing the likeiihcod of getting o correct
answer was to "think about yoﬁr ansvers and take your time.”™ o practice

this principal 88 were told to teke at least 10-15 seconds before giving their
enswer. Opne cf the tutors timed the Ss to make sure that the spegified amount
of time had pagsed before they responded. The 98 were coustanitly reminded to
take their time, and whenever a § reSponded before the elspsed time the response
wvas ignored.

Se~grovp treining. After presenting examples of the tasks, the Ss were told
thét'by following certain rules, it would be easier 4o correctly solve the

problems. Each rule wes corefully explained, demonstrations of how %o apply

) the rule were given by one of the tutcrs, and the Ss applied the rule in

soiving one of the problems. Following are the rules ..nd basic strategies

the Se were taught to vse in sciving the match-to-sample discrimination task:
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1) The §§ were told to lock at the standerd snd all the slternatives. This
would anpear to0 be quite ohvious, however, as reported in thke introduction,
impulsive 8s tend to globally snalyze oaly a few ¢l the alternatives and make
their decision on the basis of this limited information.

2) The eritical design featurss of the alternatives were abstracted by Llooking
at certain comgonents or details in all the alternstives. This principal just
involved bresking the alternsbtives down inte component parts.

3) One component ya: selectad nnd compa rigecns across all slternatives were
made. 88 were Told To look for similanities and differences acruss alternabives
on the component being stuvdied.
L} Once differences in componant perts ecross all elternatives were noted
then the §8 were told to check the siandard to determine the correct forms

c? the compoment part, Alternubives that devieted from the sbandard on the
particular componert being stulied were successively eliminated.
5} The proceas of successively slinirating alternatives based on an analysis
of component parts was repested until. only the correct alternative remained.
Dats Anelysiz.
OFf the 16 items of the Wi¥ not used in the pretesting, eight were used for
imnediate posttesting (LXPT) and She remaining eigit items were used in the
deleyed posttest (D). The I7r was done the day after the final training
sesslon and the OFC wes done T-9 davs after the IFT. The control groups
were tested ot the sems intervais. The administration of the MFY was done by
a male graduate student who wes uokirare to which group the §_belongedo The
testing was done individualily in a cuiet tegting room outside the cressroom,
A 4 x 3 repeated measures ANOVE wes used to analyze chenges in response

latency and number of errorsz from pretest to IFPF to DET,

Regults

The response latency srd error scores et pretest, IPT snd DPT for the

6
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four groups are i in Tabls 1. e repested measures ANOVA showed

significant main offects across testing triols for response Jateacy

b}

(F = 39.17, af = 2/152, p <.00)} snd fuor error scores (¥ = 26.73, 4af = 2/152,
P <.001). The treatment X uricle interaction avproached sigaificance fox

responge latency (I = 2.13, af 05<n <.06) and wes significant
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for errow scorez (U 2 @F = 6/152, p<.0i}. Sinee the interactions

were slgniticent ox appronched significanes the ane ;‘jsis of variance for

simple malin effecis wos carrizd cut soparately for each treatmsnt condition,
The onalyzis of chonges ia ween scsrves for each group showed that the

R

important effects of t*ecm.u*: were Lo significantly increase vespense

Jelericy withon® & corvrespondlag redvehion in P.l roy geores. Thn error rate
for the Su- grovp stayed at She cawe level on .IP.{‘ and DT whereas the other
groups shewsed signdficart Inarerses in errors from pretest vo DEl.

Thz wreining of the Ti-grovy tn defer reaponses at least 10 eesconds,
did not hove o mueh effect om renponsze latency as did the training recelved
by the Se-grows. All groups showed sigaificant increazes In response
latency Trom pretest ©o 17T aed 70, but the incvrease ot OFT for the Sc-group.

B

was signilleputly grectsr thon the inorease Por the YTi-group when both
groups were eoupaved to the 2ombiol group. The mean.rleaponse latency

at DP’“' for the Sce-grouy wes significently grosbter then the mean for the
Clegroup (F = 3.25, af =~ 3,253, » < .05), There mas po significant difference’

bebueen th2 means for the Ti- and Cl-growps at LPFr, (¥ = 1.28, 4f = 3/228).

Ireining impulsive &5 to def:zr resyponses did imcresge vesponse latency, but

it was no® ag =2fective in ilucreasiny regponie ismbtency as training inpulsive
Sz more lmproved search atrategles
The main purpose of training the Sc-group was to reduce the nuzber of

error3 by providing irmpuisive 83 with more efficient and effective search



strategies in solving o mabeh-toesnrale visueld discrimination problem. Tae
wesulis indicate that the tratring €97 the Se-group met with only partial
success. The 'fi- snd ¢i- groups shored gignificant increases in erroxrs m DFT;
and the (r-group showed 2 gimnifican’ inerease on IFTL and DPT. However, the Se-
group contimued to mske the sare nwier of errors on TFI and Vi, Tne S:-group

mede tae Tewest errovs on DFT comperad o the obter three graups.

Conmiusions

The pucncse of the present. study was to modify conceptual. tempo by ¢ither
vining impulsive 55 to defer rerpcudss OF by training more effective se¢arch
strategies aud scanning Sechnicues, The braining received by the Se- anc Ti-
groups 4id effect respouse lotenoy but this did not have much effect on «rror

scores. ‘fhe Ti- ovd Cigroups shoved glgnifi_snt increases in errcrg on the DT

and the Cr-group showed a signty Picart jncreass on the IPT and DPT. The increase

1=

in respoase lLabeacy w ttout & covwvesponding decrease in error scores is consitent

with the vesulkc of past researci (ragan, Fearson and Wel.ch; 19563 Yando and Kagen,
1966; and bebus, 1670). The findings from past research end the Ti-grouy of the
present sbudy indicose that impuizive Ss cen he trained to increace response
jatency but that during thisz incveased responde Lime they ccatinve to use the

game approach in sclving & ratel-to-sample visuel 4is eriminetion problem regard-
ses8 of how rong they take to rszpond. During the training of the Ti-grup it

was obvious that they continued +o make their decisions very quickly even though
they could not respond for &b Least 10 seconds. They did not use this 10 second
pericd to study %he problen differently or ¢ check their hypothesis against other
alternstives. 7he cruciel varigble in impulsive behavior does not seem 1.0 be the
amount of time the § takes to respond but rether the strategy the § uses in solving

the protlem. It is ipterecting to ucte thet For the entire sample of S8 who were

o pretested with the 8 items of the % the correlation between response lotency

a8
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and errcrs was .35,

The prezent shudy was the fiveh nttempt to directly change the opproach and

strategy used by impulsive Ss in scliving mstch-to-sample visval discrimination
problems, Training the Sc-grouy in more efficient search strategies and sceuning
techniques resulted in o signiticant increase in response latency which was
greater than the incresses found for +he obker groups. The Sc-group did not
shoy any change in error score. Ibe Pact thoit the Sc-group wes the only one not
to show gn iuncrease in srrors ab leost suggests Tthat their training did have some
effect cn the approach used in solving the MW,

Subjectively it was gquite epporent that the children in the Sc-groups
learned the "reflective" strotegy for sccéving match-to-semple problems. ‘Their
comzents indicated how much easier it wes to solve problems using this strategy
and a8 the training progressed they mode fewer errors on the practice exercises.
Tt was interesting to note thet on the @ifficult problems they encouuntered during
training they wouid revert brek to on impuj.sive way of responding. It appeered
thot these Sg el Jesrned to respons in an impilsive feshion especially in situ-
ations where thney anticipated fsilure. On easier tasks the children in the Sc-
groups would respond in o more refleciive fashion but when they anticipated
difficuliy they wonld globelly scan a few of the allternatlves end select the
first one thet sppeared reazsonable.

It is difficult to drew any delinite conclusions regarding chayges in eyrror
scores s"'ince the Cr-gioup ghowsi sipnificont increnses in errors on the IPT and
DET and the i~ and Ci-groupns showed significant increases on the DFY. The forms
of the MFT used for JPP and DET were opperently more difficuit then the form
used for pretesting. Six of the eight ltems uvised in the IPT and DPT were from

Kagan®s Form S of the MiF. Form S is the less widely used version of the MIF
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and ggparently is more difficult then Porm ¥. Since the forms of the MFF used
for posttesting were more difficult it is quile possible thet the Sc-group, es
was subjectively ohserved during traiuing, veverted back to an impulsive wmy of
respondi.g on the difficult it=ws of the posttests. During training the Sc-group
understocd the stravegy they wore being taught and they had ample opportunibty to
prectice this strategy. 1t is quite possible,; however, that when feced with the
difficult items of the poshiests they quickly forgot their “reflective" strategy
and insteed resyonded in an imsulsive fashlon.

In conclusion, it is important te ask whether or not §s who learn a re-
flective strategy can epply it to a veriety of problem situstions that require
a choice among several allerngtive responges. Being eble te change impulsive
behavior has obviows educational implications as well as theoretical importance.
Kagon, Resmen, Day. Albert snd Thildipe (196h) suggest that en entecedent to
impulsive response style is coasbitutional predisposition; Drake (1970) suggests
a Gevelopmental secuenca from the impulsive child’s strategy to the reflective
edult's crientetion. &3 yebt. atbemnts at modificabion of impulsive behavior
have not had much relevance to an educational sebting nor have they been of
mich valuve in eclarifyving vavious thsoretical. considerations. Further attempts
at modifying impulsive behevior arz needed with particuler emphasis placed oa

directly training Ss in more efficient search sirabtegies and scaaning technigues.
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