ED 094 888

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY

BUREAU NO
PUB DATE
GRANT ’
NOTE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUMNE
PS D07 445

Curcio, Frank; Weiss, Beverly

The Effects of Conservation Training Upon Children
with Different Cognitive Styles. Final Report.
Boston Univ., Mass.

National Center for Educational Research and
Development (DHEW/OE), Washington, D.C.

BR-2-2-082

Jan 74

QEG-1-72-0013(509)

33p.

MF-$0.75 dC-$1.85 PLUS POSTAGE

Cognitive Objectives; *Cognitive Processes;
#Conceptual Tempo; *Conservation (Concept};
Correlation; Discrimination Learning; *Kindergarten
Children; Post Testing; Pretesting; Research;
*Retention; Shift Studies; Tables (Data)}; Training
Impulsivity Reflectivity Dimension; Leveling
Sharpening Dimension

"A total of 186 kindergarteners were pretested on

nurber conservation and two cognitive style measures representing
Kagan's impulsivity-reflectivity dimension and Santostefano's °

leveling-sharpening dimension. From this sample 72 nonconservers were

assigned to one of three conservation training conditions:
reversibility training, discrimination training, or no training.
Inpulsive-reflective and leveling~sharpening children were
represented in approximately equal numbers in each of the training
conditions. Two posttests of number conservation and transfer

conservation were administered, one immediately and another two weeks

later., Results indicate that: (1} prior to training, natuval
conservers Madée fewer errors on the impulsivity~reflectivity wmecasure

than nonconservers;

(2) impulsive children were more susceptible <o

reversibility training, and reflective children profited more fror
discriminaticn training; and (3} in the transfer tasks, reflective

children improved their conservation status from immediate to delayed

posttests while impulsive children did not. In contrast to the

impulsivity~-reflectivity dimension, tbke leveling-sharpening dimension

did not seem related to conservation in any consistent mabner.
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Abstract

Tae priigary aiw of this study was td deteriiine whether children
of different cognitive styies are iore susceptible to different foris
of conservation training, lob kindergartzoers were pretested on
nuabor conservation and two coanitive style neasuras representing
vagan*s ispulsivicv-rerlectivity dinension and Santostefano's leveling-
sharpening dimension. Frod this sauple 72 non-couservers wore assigned
to one of targe coaservation fraining conditions: reversibilily
training, discrimnnation ¢raining or no training. Impulsive-reflective
and Teveling-sharpeaing children vere represented in approximatiey
equal nuwers in each of the training conditions. Following Ctiraining
tio post-tests of nuuwber conservation and transter conservation were
auiinistored, one imdodiately and anotnar two weeks later. The
results skoved Several insiances wihere style variables were associ-
ated with conscrvation acquisitien., First, prior to training natural
conservers made Teder errors on the Tpulsivigy-refloctivity measure
thah non=conservers. Second, an anticipated styie X training inter-
action occurred: iupulsive cnildren vere imore susceptible tuv rever-
sibility training whereas reflectives profited wore fron discrimina-
tion wraining. Tiaird, in the transter tasks reflectives ilnmproved
tneir consaervation status frowm fmmediate to delayed post-tests while
inpulsives did not. Iu contrast to the impulsivity-refleccivity
dirlension, the leveiing-sharpening diimension did not seew related
to counservation in any clear or consistent manner.
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Introduction

The effect of training experiences upon Piagetian type tasks
has been amply demonstrated. The various types of conservation
(e.u., Broinerd & Allen, 1371), classification {(e.q., Caruso &
Resnick, 19723 Parker, Sperr & Reiff, 1972), transitive reasoning
{e.u., Bryant & Trabasso, 1971) as well as a nost of other cog-
vitive skilis are all amenable, in varying deurees, to acceie-
ration. Tne fact that such skills can be accelercated, but only
"y varying degrses” raisced questions regarding the Tiwits of such
paradidus. Aside from poorly desianed training procadures, it
acpears tiat the major factor whicn limits the effectiveness of
training is the range of pre-existing skills and praferences
wiich the cnild brinas to the training scssion. The importance
of such skills has boen reflected indirectly in scveral studies
uiere it has been shown that older children are more likely to
profit from training experiences tian younger children (Beilin,
195655 Inhelder & Sinclair, 1969; Peters, 1970). Other studies,
aftiior by controlling age or by wanipulating age and training
conditions have dewonsirated the importance of specific skills,
sucii as counensation {Curcio, Katiaf, Levine & Robbins, 1972)
or perceptual and mogoric strategies (Wnitwan & Peisach, 1970),
upon the effectivensss of training.

The extent to which coanitive stylie variables enhance or
inhibit the effectiveness of various training techniques is less
firaly established. Creenfield (1960) arquad From data based
uhon Auerican and Wolof children that the sets of experiences
responsible for conservation acquisition may be somewhat diffe-
rent across the two cultural groups.

The success of an instructional method in one group of
children and-its failure in another strengthens our convic-
tion that differently enculturated chiidren have basically
different schemata for approaching conscrvation (Greenfield,
1966, p.249).

Unfortunately, the evidence provided Ly Greenfield was meager
and subsequent study of similar grcups of children has not substan-
tiated her ¢laim (Lloyd, 1971). In another investigation by
poters (1370) it was hypothosized that different Torns of number
conservation training would not have equivalent effects upon pre-
conscrvers whose coanitive styles differed along dinensions of
vertbal Tevel and analytic sorting behavior. Although suagestive
trends were piresent, tie results did not reveal sicnificant style
L training inicractions.

OF course, the possibility remains that a. styie X training
effect cannot be deswinsirated in conservation training paradigis
althouah it is not likely. In disciplinos other than cognitive
developuent which focus upon issucs of Dehavioral change, Such as
educartion (e.u., Sanders, Di Vesta & Gray, 1972, or therapy



(e.q., ilos & flacintosh, 1970), the validity of a "trait X treat-
ment” interaction effect has bheen freauently denonstrated. Hore-
over, counitive stvle variables have been shoun to relate to
conservation status {(Orpet & devers, 1970) and to influcnce the
kinds of information which are processed in percepiual learning
situations (Nebelkopf & Droyer, 1879, Gdow, ricIntyra & fleale, 1971).
One magor problew in testing the validity of style X training umodels
in coanitive developuent, particularily conservation acsuisition,
is that speciiic diuwensions of counitive style which miuht relate
to processes of conservation trainina have not been cleariy speci-
fied, Indeed, there is little consensus about the experiential
processes invoelved in conservation acouisition itself.

The purpose of this study was to dewonstrate that style X
training effects do operate in conservation acquisition. To
remedy certain problens which could have been contained in previous
research, two specific features were incorporated into the rescearch
design, First, conservition training techniques were employed
wpich (1) have nroved to be effective inducers of conservation in
previous research and {2) appea. t0 inducc conservation via rather
different psycholoaical pirocesses. Reversibility training, first
used by tallach and Sprotg {1964} and subsequentiy in a nunber of
studies (Ua]lach, tall & Anderson, 1967, Evixineed, 1972), and dis-
crimination training {Halford, 1970; Halford S fullerton, 1970}
vould seen to fulfill these criteria. In reversibility training,
elements (c.a., checkers) in two numerically cequal sets are arranged
in one-Lto~on¢ correspondence, a transformation on ohe set is per=-
foruied (e.g., a row is glonaated), the cosservation question is
asked, and thea following the chiid's response, the transformed
set is returned to its initial state where the elaments of both
sels are avain in one-to-one correspondence. The technique is
helieved to facilitate a recognition in the child that rearranging
elenents does not effect a chanae in nuiber and that perceptually
transforied sets have the potential to be "reversed". In discri-
mination trainina, an attempt is made to have a preconserving
child recognize tiat, in a row of elements, the lenath of the row
or the density of eleients within a row are not by thamselves suf-
ficient indices o7 nuiber. The technique encouyrages a recognition
that Tenath and density jointly determine nunber and that attention
to vne without cousidaration of the other will oive erroncous results,
This tecimigque is neant to correct one of the mujor reasons for non-
consarvation, namely, the child's tendency to center on one dimenSion
of the conscrvation task to exclusion of the offrer. Contrasting the
twwo training procedures, discrimination requires a areat deal more
stimulus scanning, dissection and comparing awmcng sets of elaments
than reversibility training. A siOre extensive discuszion of these
procedures is given in the wmethods section.

A second feature of the research strateay in this study was that
childven were protested on two separate coanitive style dimensions:
vaaan's {1965) impulsivity-reflectivity scale and




Santostefaio's {1964; 1969} measure of levelino-sharpering, An
jmnortant aspect of both thesc dimeasions is that the tests under-
lyina thewn provide accepiabie test-retest reliabiiities. The
innuisive-refiective ainension is bejieved to measure an indivi-
dual's "conceptual tempo™ or “the degree to which the subject
reflects on the validity of his solution hypotheses in problens
that contain rasponse uncertainty" (Kawan & Kogan, 1970, p.1303).
The most conwonly used measure of impulsivitv-reflectivity,

the Matchina Fawiliar Figures test, hes a hiaoh degree of relia-
bility and has been shown to gensralize tc many other tasks
(Kagan & Kogan,1973). The second coanitive siyle dimension,
leveling=-sharpening, has been conceptualized mainly in terws of
menory processes and the ability of an individual to maintain
and coupare discrete menory traces over time. Sharpeners tend
to perceive and maintain discrete momories so that elenents do
pot lose their individuality. Levelers tend toward more global
perceptions and merae new experiences witii memories of earlier
experiences so that temporally ordered cvents are less distinct.
Like the impulsive~reflective dimension, laveling-sharpening
measures are tfairly reliable and some evidenge has been presen-
ted for thair face validity.

" The particular manner in which the training techniques will
interact with one or both of the cognitive style diuensions was
not predicted beforenand. As noted previously, the basic re-
search strategy was to select two rather different conservation
training procedures and apply them to cinildren who were pretested
on two reliable cognitive style measures. One mignt be tempted
to predict, for instance, that discrimination training, because
it appears to require more viswal scanning and discrimination
than reversibility training, would be more effective for reflec-
tive children who engage in such behavior more frequentiy. Re-
versibility training,since its dewands for visual scanning and
conmarison are aininai, may be more effective for impulsives,
rile the predictions appear plausibie, other voesaarch by
Peters (1970) has shuwn a tendency for the most effective siyle
X training interactions to be of & "compensatory" type rather than
the matching of training to aptitudes. Specifically, the trend
in Petors' study was that ore verbally adept subjects profi ted
most from non-verbal, perceptual training whereas perceplually
analyiic subjects were more responsive to training which empha-
sized verbal rule instruction of the consarvation problem.

Hence, in this study, an overal] interaction of style and training
was predicted but no specific prediction was wade regarding which
particutar combinations of style and training would be wost effec-
tive.



Hethod

The design of the dnvestication contained the following pro-
cedures. First, & pretraining assessmant which included nuiber
cuohservation and two coonitive style weasures vas administered.
Honconserving children represeatin) four coubinations of two coge
witive styles were identified and assigned to two consarvation
traininyg groups and a control groub., An imeediate posttest of
nizaber conservation and four transfer tasks was adwinistered and
a wonth later a similar postiest was adwinistered.

L ey M gt

ine sublects for the study were the entire population of a
centralized Kindergarten located in a suburb of Buston. There
were 196 chitldren earolled in the Kindergarten at the beginning
0f tihe study; ten ¢f these were not included in the final resuits,
three had moved away, Tour had illness or absence which inter=
fered witn the timing or seyuence of the study and three were
unable to cooperate suffuciently for tie neasures to be considered
relianle, OUf the lwo children remaining in the study, there were
111 boys and 75 girls. Ho city-wide statistics on the sex dis-
tribution of the kindergarten hopulation were available but the
children were bused in by whole neighboriviods so that the pre-
penderance of poys was not produced by a selection policy. The
children were bused to the centralized kindergarten because of
lack of classrooit space for kindergartens in their own neighbore
hoods. Al1 children were caucasian. The wean age for all the
children was 5.78 years ranging from 5.18 to 7.07 years.

Procedure
A pretraining assessment over two sessions was conducted for
all subjects. The procedures included nwiber conservation tasks
and two cognitive style measures. All testing vas carried out by
two fesale experiuenters who took the children one by one to an
unoccupied room a short-distance from tiheir classroom.

CHumber Conservation Preotest. Humber conservation was tested in
tog Toirowing anner.  Tne child was given a bag of checkers and
the experiwenter said, “"Please take out five checkers for your=-
self.* HNearly all the cnildren were able to do this but occasion=-
ally it was necessary to say, "“Is that five?”. Mhen the chiid's
checkers were correct the experimenter said, “Now take five for
me." The experiienter then formed a line with the child's
checkers and opposite it, in one-to-one correspondence, another
line with ner own., The experimenter asked, "Do we have the sane
aount of checkers?” After the child replied that the rows were
the same, the experimenter said, “How watch winat I do" and ‘spread
the child's row out. The experimenter then asked, "How about
now? o we have tite same amount of checkers?! If the child said
"io%, the experimenter asked, "Which one?" and then "Huw do you
know?" For the children who replied that the amount of checkers
rasained the sawe after the transformation, the experimenter :
asked, "How do you know?". A1l choices and answers were recorded.

.



Taree additional transformations wore carried out in the same
manner,  Between trials the checkers wece refrned to one-to-one
correspondcnce and tine child asked to confivm their equality. One
point was recorded for eacn conserving response and uaost of the
children (o/%) were consistent in thair responses, that is, they
scored a total of eitner zero or four fer the number conservation
tasks. Explanations wiaerlying conservation or nonconserving
ansters as vell as other coucenss wera aiso recorded.

Level ing=Sharpeninag sicasure. The House Test, developed by Santo-
Swwiano (19/1), was used to assess leveling-sharpening. This

test consists of a set of 60 cards containing line drawings of a
nouse. Exawpies oF toese carus are given in Appendix A. Beginning
with tie fourth card and on every third card thereafter, soume dee
tail of the drawing is owitted. The cards were shown to the chiid
one at a time with the instruction to stop the exporimenter when
e natices sowetning has chdangeu. There is a total of 19 changes
$0 tiat ultimately 19 deteils disappear from the picture. The
leveling-sharpening ratio is a score dotermtined by both the nuuber
of changes observad and tae length of Time elapsing between the
actual change and the child’s report of it,

During the adwinistration of the House Test the experimenter
recorded the child's responses on a scoring sheet derived frum one
devised oy Santostefano. Actual changes are warked on the scoring
sheat so that & lag score can be obtained. That is, if the child
said that tne duorknob had disappeared on card 15 when it had ac=
tually ovccurred on card four, then tie lag score for that itew
would be 11. For each itein not observed by the child, a nuwiber is
added to his score equal to the difference between the card nuber
of tne unobservad change and the total nusber of cards, that is,
o0, Fuor exaiple, the doorknub disappeared at card four. If the
child does nol note this cnange at all, 55 points are added to
nis score. Tine total score is a ratio obtained by addiny fogether
all of the lag scures and all of the unobserved scores which are
then divided by 19, tne total nwaber of changes, Tne wean for the
entire sauplie was deterwined and subjects were classified as
"levelars” wino scored above the sample mean while subJects scoring
below the wean were designated “sharpeners",
Dpulsivity-Rotiectivity veasure, The second cognitive style nea-
sure was derived from Kagan's watching Familiar Figures Test
{rIFF, 19u6). Since the children were rather young, Wright's Kansas
Reflection=Tupulsivity Scale (KRISP, 1971), a dowward extension
of the IFF, was selected for use. The viFF is made up of a series
of twelve trials. CEach trial requires that the child choose the
correct picture from among $ix variants, These are line drawings
containing considerable detail, The KRISP consists of ten trials,
The Tine drawings are larger and less detailed than the #FF and
the nwaber of variants ranges from four to six. In addition to
the deternination of the subject’s tewpo, the KRISP also provides
data on the subject's ability to discriminate awong the details
of a stiuwlus erray presented simultaneously ratiher than serially
as in %he House Test. For the KRISP, a standard and four to six
vartations wera showa to the child and he was iastructed to
"Find we pictwre down here which is Just like this one up here',




(See Appandix B). The pictures were mounted in a three ring note-
book in sucn a way that the standard apiearsaat the top. Goth the
tinie to the first response and the nuaber of errors were recorded,
as viell as coweats and observations such as whether or not a child
corrected an erronecus response spontancousiy.

Exrerinental aroups. There were 114 children who had given two,
tured oy Tour conserving rasponses on tne nulber conservation test.
These were desianated as conservers and recaived no turther tests.
Tiie 72 childaren who scored zoro or one on tne conservation tasks
were designaled nonconservers.

Along thuse cihildren who scored above the sample wean in ree
sponse time and pbelow tne mean error score were designated reflec=
tive. Children at tne otier extrese who score below the wean
response time and above tie mean error score were designated ime
pulsive. About two-thirds of the subjects usually fall into these
two categories. Tne rewaining third of the subjects are either
potn fast in time and Tow 1n errors or slow in tiwe and high in
arrors., Some reseavchers use only the tine variable to determine
impulsivity but considerable information is discarded by following
that procedure (see for instance, Kagan, Pearson and Uelch, 1966).
Clearly, impulsive responses which are correct are different from
those whicn are wronha. Toerefore, in order to dichotomize the
KKISP data, the time and errcr scores were combined into a single
nuitber,  Tiis was done by dividing the response time by the suw
of the error score and & copstant. Adding the constant provided
a nore yniform scale while leaving the rank order unchangad. Exa-
mination 0f the data showed that this method resulted in the highest
scores for those identified as “"pure" refiectives by the conventio-
nal ieans and the lowest scores for those identified as "pure" im-
pulsives. Subjects above the median were designaled "reflective®
and subJects below tie median were designated Mmpulsive" ip a
procedure similar to that usea to classify levelers and shargeners.
Table 1 shows the distribution of the subjects classified by both
impulsivity-reflectivity and leveling-sharpening.

TABLE 1

DISTRIBUTIOH OF SUBJECTS CLASSIFIED BY IMPULSIVITY-
REFLECTIVITY AND LEVELING-SHARPENING

Lipulsive Reflective

Leveling 19 17 36
Sharpening 17 19 36
36 36 72

The nearly even distribution 0? subjects indicates that these
styles aré independent. Santostefano (196%2) found that leveling
is associated witn Yow motor delay and he also cites Klein's con-




tention that the capability for delay is a "critical varianie dis-
tinguisning Tevelers and sharpeners®. Altsough motor delay may
be different frow coanitive delay, these data do not support the
contention that impuisivity and leveling are asseciated. The
citijuren represented in each of the quadrents of Table 1 were as-
signed in order as they were identified to two training groups
and g control group. Tinis resulted in a very nearly equal dis-
tribution cf the 4 cognitive style combinations auong the three
groups. =
Tralnlno sessions. The training sessions for all 72 nonconservers
Were initiatod witnin a week of their identification and in most
cases within a day or two. Tnere were two training sessions in
all experimental conditions. Fost subjects received training on
two consecutive days and the imnediate posttest on the third day.
The deltayed posttest was adninistered within 25 to 30 days after
the imwediate posttest.,

Situation and vlaterials. AIl training was conducted on an indi-
vidgal Lasis 1n a room close to the child's classroom. The same
materlals were used in all three groups. Two pieces of poster
paper 14" x 22"were attached to a sheet of sieel shim to form a
surface suitable for magretic mounting of figures. The figures
were a set of identical dogs (resembling the cartoon character
Snoopy) and a set of doghouses. A1l pieces were made from con-
struction paper with a suall piece of wagnetic tape on the back.
Thus the figures were held firmly in place but could be moved
easily by the experimenter or subject. An easel was used to
support and present tne cards. For the first training session.
there was a set in which cach Snoopy was a different color and
there was a doghousc of the corresponding color for each to pro-
vide an additional cue for establishing one-to=one correspondence,
for tine second session, a variety of colors was used but on any
one trial all tie dogs were the sawe color and in each row the
houses were all the sauwe color so that golor was irrelevant but
not misleading.

Discrimination Trainina. Ten cards each containing a standard
FOW ang two COWPAYisUIl rows were prepared in advance for each
training session. In general, a stanuard row uf dogs (4,% or o)
were placed a¢ the top of the card evenly spaced. After a

blank space beluw, two rows of dognouses were arranded; one rov
culttdineu iwuses equal to the nuwwer of duys cuntatited in the
standard row. Tie rewaining row of houses contained either one
more Or Tess tnan tne stahidary row. Sawple ¢isplays are snown

in Figure 1.

In addition to varying cne numbers of the elewments in the
varivus rows, the spacing varied so tnet the correct house row
Was sunietioes cie Sawe lenuth as the duy row and Souetiues it
was Tunger orf soorcer.  Toe uistractor row alsv varied in spa-
Cing anyd ifenath. Tne currect house row and o distractor row
were alternated in cach trial wltn respect to the tep or botten
pusitiun,
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The firsc caru was expused Tur the cnild aod Toe exPerisencer
said, PHere gqre sume dugs and boey dare leoking dor tneir ovuasus.
Hore are SGue hodses guun sera,  Tae adue 1s  cimuese the vow of
ROUSES 50 Chal eVely dug uas o house dnd every hudse o dug. Will
it ve weis row (fuming finger alony row} or tois row?  You way
cuunt 11 you like",

After tne child indicated a choice, the experimenter saidy
You can wuve tae Bousés.  Pub toen witn T Jdugs and see if you
vere rignt®,  Toe wiperimencer svmcetions nelpual to wove the first
picce.  Aifter tng nuuszs were under 0o Jdogs, bae exporisuenter
sk, "here yod TIRETE. I e Cndid hau Chosen currectly and
sajd thut e aau, Lie exparienter said, "Yes, you siere rigint.”
IF the cilla had cnosen incorrecily aod said that ve was riget
tiren the expurisenter pointed o che gxira oy Or nosse ana
asked, "t aovut this one?®,  In that case, instructions were
repedied o tne fexe wrial. Toe eriterion fur terdaineting tie
training wds Tour consecuhive correcs cavices and a waxivum of
Len trials wvere viven gacn day.

Tns secunu Serius of trials on tne fullowing day wete con-
ducted Ti the same manoser except thal, as previously noted, tne
colur cue wus rewdved.  ATSO, e seriss of training rlals pro-
grossad froet seadl nuebers of duys and nuuses 1n tiie rows to
Targer Nubers,
keversihilicy Traloina, The cnild was shown 4 row of Jdognouses
Eaen MThl @ cog siteing Ln oy (see Figure £). The experimenter
asred, YAre bnere JUsT s widay dOUS a$ Nouses?  Duas every
Stuwpy nave a house?,  After tne cnild answered affirmatively,
Lhe experinenier noved Loe Jdogs away frue Thg houses, spreading
thow Ut at tne Same oime,  Toe experisenter toeo asked aydin,
"o aboul now.  Are Laure Jusd &S ldaily augs as houses?  Does
evaery Snuoby fave d nouse?".  After coe ¢ la responded, the

< experiuentor seid, fPut than back and see 1T your viere rigint”,
and toun, Ywera you rioat?t.

Tun fricle of nis type were desianed dnd, a5 in the discri-
winativiy precedure tiwwy varied Tn master ana ype of transforna-
tion.  Fur sone trials o GUOS Were puYedy, TO0 oiners the nouses
wore moved,  As i tag Jiseriuipation oraining, the firsg series
Lele dided by culor Cuos WNien were clinminaied 15 Loe second
series.  Agaln TLur cuazecutive correci responses were the crite-
rion for Terminating woe training,

Conkrols.  Like the btraining uroups, the control gvoup 4150 was
Seen Ol WD Cuasecative cays.  Facn cnild was cxposed to the
tratuing Lntecials DUL wid not receiva any specific traiuing.
Dvpng i Posticst, Firsy, toe sawe conservation of nuiber Lasks
G500 10 aie bractit were readidinisterad for tne postiest. I
aceitiv, four vohey couservabtiun HdSas weie ddninisiered to as-
$0i3% tow dransior ¢F foo mneer consarvation training 1o other
trypus of cunscrdalivite  Tuw CUnservavions assisscd wure widss,
Teig ity area aid discuntivuous quentidy. . Sincg audar conserva-
tion 1s wsually tne Fivst conservation scquirad, additional coppe
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servation tasks had not been adwinistersd us purt of the nretest,
Tne uruer in which these four tasks were aainistered was counter-
balanced acruss 11 supdects via o Latio Stuere desion.  Toere
Wuere {wo transtunaations for each conservaticn type. {Huestions
wiere S1uilar in fure ©0 tee cunszrvadion uf auwaner qucstions.

To tost cunservation of wass, pley dough was used. Tne ex-
periidunter divided a can of tne douuh inte o pieces and rolled
tne Tnto palls, adjusiing touve Jnbil e ¢olld wayreed that toey
contained tne sduwe amuunt. Tha experiuencer then rolled her ball
ity o duny "aub acd" anu posed tng series of cunsarvation quess

“tivas.  Tae child's responses and conkacits were recurud.  After
Crestoring tie two bulls and again vbiaining a Juuanant of "same”,

tie cntid's pall was bruken inte toree pitces ahd the conserva-
tivn questions repeatet.

Fur Tenatn conservation, two 1/4=inch rounu sticks, nine
incoes long wore displayed parailel to eoch other with ends aliyned.
The cnilu was asked 11 tney were tne sauwe ieagth, Tne first trans-
foruation was wade by sliding vne stick to the right and tha con-
servation questivas wern posed.,  After aliuning the sticks again,
tne second transformafion was maue Oy placing one stick at & 44°
angle to the vther and toe conservation questions were repeated,

Conservatiun of arca Was assessed using twu Tdentical sheets
of green constructivn paper as "fields". A plastic toy hurse was
placed on each field and thz child was asxed 1F tne hurses had
tng sane anwount of yrass tu cat. Three barns were then added to
gach field. un une Field the barns were pleced side vy side along
one wdue ana on the viner fiela the barns were placea in each
curner and the child was askad 7 tile aurses nad the saue daiwunt
tu wat now.  The second trial was similur except that Four barns
wWereg ustd und 1% should oe neted ilgre tilut cach varn was a diffe-
rent color,

The fipal conservation task, dyiscuntinuous yuantity, was
given using transparent cylinuers and sunfiower seeds.  The seeds
were poured nto twe identical cylinuors and aujustuients madz un-
il the cnila agreed tnet thne uwo. Cylinuers centained tne san
aiount uf Seuus. The cuntents of one cylinder were poured into
anotier oy tivouer wiicn was talter and narrowser and the conservas-
tivn quesciuns pused. After estadlisntng equality adain, the
second trans furtlation wes wade by pouring toe seeds into @ cylin-
Gar wilich was shorcer and wiver and Loe cuaservation questions
were repeatied.  AS nuteu previcusly all of tne cailu's ansuers
dnd Conean s wore recordad,
selayed Pusittest. Tne Saue materials and prgcedures were again
Capluyed Tur oo delayod pusttest,  As weforo, nomber conserva-
Eion was assessed first anu the vtoer Tuur tasxs were given in
countergalanced  ordor deross sublecis.  Hu subjects wern Tostk
botveen fmeedicete pusttest and ueluyad positest so tnai compiote
data were obtained fur 72 sub)ects.
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Rasults

Tavle ¢ presents the intorcorrelations awony the pretraining
varienles for tihe entire sample. As cen be scen frow Table £,
there were tyo significant correlations. Tiey were (1) a nega-
tive curreiatiun between the conservativn score and errurs on the

TABLE 2
CURRELATION MATRIX: PRETRATLHING VARIABLES, ALL SUBJECTS (H=luu)

| KRISP
AGE  COlS L-S TIME ERROR

AGE
CONSERVATI0i . Jo ol

LEVEL TG~
SHARP EHTHG V.U094  =0,0350

TIWE ~J, 1142 0,0392 -0.0196
KR1ISP

ERRUK JoJdln =0, 2379% Joudoy  =0,2445%
*n < ,01

KRISP {p<.U1} and (2) a neqgative correlation between the time and
errors on tie KRISP (p<,01}. tone of the weasures correlated
witn age, probably because the age ranue for this pariicular popu-~
Tatiun was auite narrod,

Currelativis were also computed for the conservers and nuncon=-
scervers separately. Tavles 3 and 4 present these data, There was

TAGLE 3

COKRELATIUN MAIRIX: PRETRAINING VARLABLES, CONSLRYERS (N=114)

KRISP
AGE CONS L-3 THHE ERROR

AGE
CONSERYATION 0. U6

LEVEL [1iG=
SHARPENTHG u.Jy23l  0.0378

TIHE ~0.1132  U,u332 -J,Ul49
ERISP

e e ey A

ERRUR -y, 005y ~0,]130y 0.1152 «0.2014%

*p < 01



CURKELAT IO mATRIX:

AGE
COHSERYATION -

LEVELLHG=
SHARPLH ING

TIE
KRISP

S iy Y

ERKOR

AGE

"000673

-0,0070
~0.1432
0.2077

TACLE 4

COis L-S
-U.Uﬁgl
"‘001436 ”0.0234
0.1814  =u.uoll
* £ 10

TIHE

PRETRALIING VARIABLES. WCHCOHSERVERS (=72)

KRISP
ERRUK

~U,2124%

one sianificant nevative correlation (p4.01) fur the conservers

{betvizen KRISP tike and error).
nificant correlativng emerged,

For tihe nonconservers, no sige
Tne nugative correlation petween

the KRISP tiwe and error scorcs was mzrginadly significant (p<.10).
In Tavle o fne niean scoras and Standard Crrors nn the pre-
training variatles for tne conservers aid tne NUBCONSENVErS are

prasenkad,

TABLE 5

Cunparisons of tine weans vy t-test for each sex sepa-

" CUHPARISCHS UF JIEANS FUK CONSERVERS AHD NOHCUISERVERS

?ariables

Age
Lev~Sh
KRISP Tiue

KRISP Error

Uil PRETRALHING YARIABLES

Cunservers Honconservers
lead) SD tHean SD
5.6 0.35 5.75 0.40

20.37 3.75 20,69 4,56
4,82 1.73 C 4067 1.53
2.3b 1.75 3.26 1.92

& D, 00

13

da
L

0.8704
0.50
0.6110
3. 2445%



retely Jdid not yield any significant results and so the data for
the sexes have besn cumbined.

The lergest diffarence beiween the aroups is found for the
KRISP errors, a finaipng which is reflectad in Lhe significant
corralation vetesn tae conservation score and ERISP errors as
previously weationed.,  Hitiwut excepbion, the wmeans for the con-
servers Jiffered frowa the noncoaservers in the expected direction,
if Orie assuikes tnat generally the conservers are develupwentally
anead of tne nunconservers.  Tnat is to say, even tnougn the dif=-
ferences did not reacn significance, tne conservars vere older,
wure $harpening, dand took a longer time to respond but were wore
uiten rignt.

Justificativns, The Justifications offercd by the natural con-
servers wno scorad four on the nuuber conservation pretest were
exadined to determine 17 Lnere was o relationsnip between the
ciild's coynitive style and nis cihvice of Justification fur tne
conserving respunses.  Four classiticatory catecories were esta=-
vlisped based un disgussions by Piaget (1), iHeoper (1969} and
Rothenvery (Ivod). Tne fuur categuries were identity, reversi-
bility, auaifion=subtraction and counting., Table 6 shows tne
nuantber oF levelers and Sharpeners wiw gave justifications in each
categoiry. A cnild was assigned to & categury on the basis of nis
first explanation if he offered wore than une.

TABLE 6
JUSTIFICATIVHS GLIVEN FOR HUMBER COISERVING BESPOISES
BY LEVELERS AlD SHARPENERS

Levelers Sharpeners AN

Identity 18 15 33
Reversibility 1 U 1
Addition=Subtraction 2 2 4
Counting 30 29 59
Tutal 51 46 97

Table v shows that the wagurily of tiae children gustifiod
their conserving responses oy covnting, Tt s possible that this
response was influsaced by the maoura of toe waiorials and tne
exporinienserts ashiog toe enild bo "uake out five cneckairs", as
well as tue cownting ackivitios fustered in tne classroows. Tnere
viere no differences botwiden tine Jevelers ang siharpeners in the
cypt of Justifications wnich tiuey gave. A simiifar ansalysis of

14



Justi.ications according to the impulsive or reflective status of
tne ciiild yieided a siwilar pattera of findings. Type of Justifi-
cation did not systenaticelly relate to tie child's counitive style.
POST~LRS L datd

gij;bt Gr training compared to contrel aroup. Yo deterwineg whether
the tralninl BroCeuures , per sg, were efrecctive inuucers of con-
servation L irrespective of counitive styie), an analysis of variance
OF Lne nunver of conserving responses wiilch occurred in the two
Leaining y:UUOa anue control group was pertulued, In addition to

the trainiag factor, two additivnal factors, ijmediate vs. dejayed
post~tests and nhuwber conservativi vs. transfer conservation taskss
e inCluced in the overall analysis., Since there were twice as
Ay transter tasks adwinistered tnan there were puaber conservation
Tasks, tne total number of transfer tasks passed oy an individual
child was divided by two, Lo effect tnis procewre equated perfor-
mances over tne o segs of tasks.  The mean nuwber of conserving
responses according to training group and type uf conservation task .
are given in Table 7.

TABLE 7
MEAI HUMBER CONSERYING RESPOHSES FOR TRAINING
GROUPS ON HUHBER AiiD TRANSFER COHSERVATIGM TASKS

Conservation Task

Training Wuaber Transer Total
Discrimination 3,32 1.42 4,74
keversibility 3.22 1.59 4.81
Control .75 1.06 1.81
Total 7.29 4,07

The analysis of variance revealed a significant training
effect (F = 5,13, di=d,0¥, p4.Us). Tne wean numtar of cousers
Ving rasponses (uuL 0f a possible 16} given by the reversibility
and discrimination training groups was 4,81 and «,74, respectively,
winilw o convrol group wean wias 1,81, Tous, the traiuisg proce~
Jures do apoear 1o tiauce conservativn, altnoughy differances be-
bweoiy the Lo Lraining groups are ciose o 2eVvo,

In addition u sgcund mardinal outcowe was cbtained in the com-
pariswi ol 'Ln e DLy consewvdcion vs. tng transfer censerva-
tion tasks (F=d.ol, af=l,uy, pX.iv). A yreater nuwber of nuaver
conseryaivi triais were passed (x#3.04) compared to the transfer
tasy (K'*L. Ji ).



Prcfra1n1un {uLn ﬁiarnd +0 PO;T'O“t Petformﬂnre. OUL of Lhe 48

st -...‘_..........-

gave nuuucr conbe;ving respouses UJ tie 1nuua1atn posttost.
Toere werc 1/ sup)acts who gave no conserving responses at ali
gitaer on numbar cunservation or the transfer tesks. Tiese two
aroups can be exdasined to deteruwine wietier tiey ditfer frow
eaca ouner on any of tha prevasi ueasures. Table o presents tie
weahs and Standara deviationfor these two groups on each of the
pretraining variables.

TABLE 8

HEANS FOR POSTTEST COHSERVERS AND HONCONSERVERS
ON PRETRATNING VARIABLES

r

Coniservation of Huwber Ho Conservation 't
X SD X SD
Age 5.5 0.29 5.69 0.42 1.30%
Lev-Sn 29,87 4,46 20,32 4,92 ]
KRISP Tiwe 4.48 1.25 4.67 2.10 i
KRISP Error 2,81 1.40 2.77 1.73 ]
Motor Dase 3.21 2,00 3.44 1.40 ]
Trials to Crit. 4&.9i 1.69 11.06 3.46 2, 14%*
n= 21 17
*pa U]
*% p & 0,025

Inspection of Table § indicates that, over all training,
chilaren wow acquired conservation are not very different on the
wiode frow chiluren wno aid 6ot benefit frowm training, Two
pxcepltions were that those who actuireu cunservation were older
(pd,.ld} and tovk sigaificantly feaer (rials to criterion (chard
less of tie type of L:o1ning) toan ciildien wio did not acquire con-
servation (pl.udb).

wite auuibionad procedure was carried out with the data Tor the
pratraining varigoles, Tne traiped suwijachs were again divided
into three oroups accerding o waetaor tney had made gains in con-
servaticn rospenses posbiest to delayvod posttest, stayad the saie,
or 1ost.  Taecre were no sianificans differvcuces ¢iong the n@ans fur
thesa tnree groups vl iy of the pi rtraining variebles.




Relation of justifications to type of trainina. Aa analysis of tne
Justificaiinis ot e Puchural’ nusied consarvers, reporited in
Tavle 6, did not dewonsirete a cognitive style influence. Tne
qustifications Tor nuwwer conservation offercd by chiluren wio
conserved aftey training vere also examined, Table ¥ records the
nuner of conserving responses Justifieu by counting strateates

or non~-counting strategies according o tne type of traiaing which
the chiid received.

TAGLE 8
JUSTIFICATIONS FOK CUHSERVIHG RESPOHSES ACCURDIIG
TO TYPE OF TRAIRING

Training
Justification Discrimination Reversibility
Counting 8 ‘ 3
Hon=Counting 3 7

{p = 0.0634 by Fisher's exact test)

It does appear that the type of training affected the justi-
fication offerea Dy the onild. It can ve argued that tnis fiading
pruvides soie inuirect ovidence tnat toe two cypes of {raining
did have efincts wiicn vere dJifderent Irowm eachh ower. Aind, chitaren
did acquire the stretegies wiicy the {raining technigues were de-
signed to fuster. st of the cuiluren (¢ cut of 11) trained by
the discrimtnation procadure either cotnted or said "five and five!
without counting. The discrimination training did incliude tne
suggestion that the cnild coulu count. Houever, the objects and
the forin Oof the postiest ivews were quite different trom the trai-
ning trials so that tihe use of counting would seed to be a geiauine
trausfer of strateny. Anotner child gsed audition-subiraction und,
of the remaining wo, ove said, "e took out five for ecacn®
(provious equalicy) and tne otaer describud the operation perforied,
8.d., "you Just spread fhem out™.  Asong the children trained vy
reversibility procedures, threse aiso counted but six aiiher refer
red to the previows eruidicy or described the operation perforied.
Tire revaining ciild satd "still five®; a troubieScone resvonse to
classify becouse it dues contain the muier but fhere is not
covnting and tao wwre “still” funlies tae recoanition of an fuen~
tity. TVhese ciassifications vere made on tne baszis oF tne first
response ane o eventually offerpd all toe possisie qustifications,
nawever, “still rive” vus ot the first cnuice oF fne discriuination
aroup. fGenerally, there was little change frow postiest to delayeu
postiest, that is, wost subjects guve thna same gustification.
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gaci) cuwination of ine o coyritive styles on the fumiedicte and
delayed pesttescs,
TABLE v

HUPIBEK WF TRAIGED SUBJECTS ACGUIATIHG {iurBER CUHUSERVATIWI,
COGNITIVE STYLES CO«BIHED, IsdEDIATE Alw DELAVED POSTTESTS

Inmediate Postlest Delayed Positest
Impulsive Reflective Total  Impuluive kefleciive Total
Levelars 8 Z v 7 2 9
Sharpeners 4 7 11 2 7 9
Totul [ 9 2] 9 Y 16

It can be sean in Table 10 that winile impulsive and reflectives
flave learned at abudl tie sdiie rate and su nave the levelers and
sharpeners, toere is ¢ clear advantage for fupolsive-levelers and
reflective-sharpuners uver eicher revleciive-levolers vr lupulsive-
snalrpenerrs.  ATs0, ting three suo)ects witl yave Conserving answers
un tioe pustiest but nut un the delayed pustiest were all iwpulsive,

To assess e mwmer in wnich tnis pattern of results interacted
with different furus of craining, two andalyses of variance were
carried vut, vie for toe cunsarvation of nuweoer and tne viner four
the trausfer tasks. Fur thesSe andiyses, e B craining uroups
were retdined as a factur put tine contrul yroop was v, since dat
this puint in vhe analysis TC was Kiown ©hat an overull trdining
effect was present aau tne pricary interest now centered diround tie
inkeractiun of seyle types with training. Table 11 cuntains the
medn Ruboer of Conserving responses v conservation of number ub-
tained frum children ciassitied accoraing o buth Twpulsivity-
reflective scuves and levelind-sharpening scures for discriusiination
did reversiotlity vraining.

TABLE 11

HEAN OF NUSBER CONSERVIIG KESPUMSES: CUGHITIVE
STYLES BY TRALiLNG IeEIATE AdD DELAYED PUSTTESTS CUrBIiiku

Impulsive Refleciive Compined I-K

Biscrim.  Kevers.,  Discrin. Revers, Discrim. levers,

Levelers 1. 08 L 1.33 U 1.46 1,03

' Sharpeners  0.ou 1.57 2,50 1.60 1.i56 1,59
Combined L=5  1.15 2. 16 1.9¢ U i)
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A analysis of variance of the data vepresented in Table 11
was undertaken. Two siynificant effects ewerved. First, a two
wdy interaction petween the two coanitive styles cuerdeg
(F=7.74, uf=1.40, p <1}, Tn effect tnis interaction is con-
gruent witn tiae pactern of resuits given in Tavle 1d.  Cuwpared
with Tupulsive-sharpeners or reflective-ievelors tie other two
cumpinatiovns uf reflective~sharpensrs and iupulsive-tevelers
are uuch nore responsive to-conservation Ctraining., Sccond, d
significant wio way intaraction occurred vetwwen the lupulsive-
reflective cognivive style dimension and the fype of training
aunministered (F=7.41, ui=1,40, pL.ul). Toe peans relevdnt for
wescribing tals interaciion uppear in the botiom row of Tanle 11.
Impulsivas profit iure from discriwination training wiereas reflec-
tives are more suscep¢ivie tu roversicility training. Tnore was nu
evidence tnac the type of training ditferentiy afTecteu Teveiers as
vppused to sharpeners (F <1, n.s.).  The last twu culusns of
Tavie 11 inuicate tndt e weans dre very stwilar. Finally ic
sitvuld pe nuted Thal thiere were no siunificant perfulmance differ-
ences between Tnpulsives and reflectives, beiveen levelers any
Saarpeners, Nor between tne aiserimination and reversioility
training procedure (F's€ f.uy 1.5.).

Tie transfer tasks frum che fmnediate and celdyed postiests
were alsu exiwined tu asceriain Diteractions of cuynitive siyies
with d&ifferent types of traininu.  Tanle Tc containg the nedn
nunber of conserving respunses on tue transfer tusks for cnildren
classified accuruing tu wutn cognitive style cowpunents as well
as type of traliing they received. Tu enable cunparisens wiin
data fram huiaber conservation, the coial nusber of responses in
the transfer task was oiviued by two. As nuied previously, twice
as Ly transfer tasks were given,

TABLE 12

HMEAN OF TRAWSFER CGHSERVING RESPONSES: COGKITIVE STYLES BY
TRAIAING, IrllEVDIATE Aiu LELAYED POSTTESTS COrlBIMED

Lapulsive Reflective Combined I-r

Discriin, Revers.  Discrim, Revers., Discrim, Revers,

Levelers .29 0.28 1.21 V.30 .75 U.29

Sharpencrs Uodd  1.58 0.78 0.95 0. 60 1.3u
Cumbined L-S U, 34 VL 1.00 U.62

iy analysis of variance of che data represented in Tanle 12
revedlea fuo signiticant outcowes os well 88 two waryingily signi-
ficant finoinygs. Toere was o siguificant change in the numer of
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cunserving responsus frow the fwediaty to the delayed pesttest
(F=d. /7, df=1;4U, p &.00).  fuit average of v.og conserving responses
appearea 10 tne Tamediate postiest uumparud Lo dall éveraue 07 J.U3
respunses 1o the delaved pusttest, Fuicther, a s1gn1f1canc inter-
actiug was found between tne iupulsive-reflective cognitive style
factur and tne fwnediave~delayed postiest fuctor (F=4.47, ai=1,40,
P <&.0d).  The mean score fur the impulsives un the Tumediate gusL-
test wds J.od and for tne uelayed postiust i1t was v.od,  The wean
for toe reflectives on tne imicoiate positest was v.ovu, and fur
tne deluyed pusctest toe mean was 1,02, From tuese weans 1t can
pe sech tiat the interaction effect was due wainly o tie gaing
made by the reflectives from the inweuiati posttest to. tne delayed
pusttest.

Poth of {ne wareinally sionificant effects involved the inter-
activy of the two cognitive style measares witn the training vari-
able, kegaraing the daveraction of leveling-snarpening witn trai=
ning (F=s.co, uf=1,49, p<.10) levelers tend to profit wore frow
d]SCIIMIHdL1UH “training procedures while sndrpeners provited ware
reversibility training. Toe {ast o colwans of Tavle l¢ depict
this oatcone.  In tie interaction of iwpulsivity-reflectivity and
er1n.nj {(F=3.cu, df=],4u, p<.ly) tne outcone was sinilar £o tne
previocus dﬂd]yS]h nvolving lmver conservagivi,  Lupulsives wer
more susceptiole tu reversivilivy treining whereas reflectives pro-
Fitea wore from aiscriminafion training, Tie votion ruw of Tanle 14
shuws this patiern of finuings.

Discussioh

Befure considering the several findinus which relate t¢ cou-
nitive style and<onservacion, soile comnants reaarding the training
effects indepandent vf cogaitive styie will Le offered. "Cutn
traininyg tecuniques induced conservacion relacive to the control
uroup. {early nalf of the children in the traininggroups acguired
conservation wivite oply one crilu in the cuatrol droup did su.
Thus, the prosent 7indinus confard T the host of studies pervorined
over the past decade (cf. Brainerd & Allen, 1971) which show that
conservation is influenced by traininy. Jorever, the findings in-
dicate, as in provivus svudies (e.g., Deilin, 1902) that the age
of a child is a dengral Factor which affects suscaptitility tu
conservation training., (lder children are wore Tikely to profit
frow conservation training than younger chitdren.

Since the present criterion far conservaliun was of a stringent
type and reauired an auequaie Justification, it was pussible to da-
teriaine the retationsnip betueen type of trefninge adiinistersd ans
type of Justiriculion yiven by the civildren in the posi-tescs. ne
resulis shoved wiac Cuiiuren i recoived diseriminacivn training
gave predouisancly counting Justifications, whereas children who
received szer51b1I|lv trainiiag ofrered previous nuaPL'ty {c.G.,
“You Just woved fhza™) ang othwr non-counting Jusitificaiions. by
Comparison, « majurity or the natural cuicervers {ous), 1ike the
discrimination trainea children, Suppliicd counting as o basis fur
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their gustificativas. The similarity beltween natwral conservers

and discriuinavion trained censervers, ¢n tite one hand, end Eheir
differcnce frow the roversibliity eraincd conservers sudsesis that
there may beo sode Twpartant Jdifferences Tn the tyrce of consarvaiion
which the wwo training procedures induce,  Schnadi etial. (197¢),

for instance, suuuest thal soue reversibiiity tratning Lecaniques

can result ia e Torw of pseudo-~conservacion waicnt is "preoperational®
i characear,

In addition, it was Tound that €ho acquisition involved 1n Che
two tratiing teconiGues dappeared t be soueirhat differenc. Tae
children who acquired conservation undgr discrimination training
took sianificantly fower Trials o criterion toan the children wiw
did not acquire conservaticn under discrimination training (p {.uv).
Under reversibility training no Clear relavionship bedveen trials
to criterion and conservadvion in e post-tests was vound. Wost
of the cnildren supplied with reversihility training could predice
equality on return starciny vith tne 7ivst ety Taus, coapliance
with veversibilicy fradiing was 1ess likely To resuit in conserva-
tion acquisitivil. '

Given these ditferences hetveen disorimination and voversibility
trainiang, an intriduing possibility fur Tuture rasearch wouid b2 Lo
deteryine whether training teconiques provide racnse divferent forms
of conservasion wascery. If s¢, sucn dIfferonces mivhe pe expecied
to appear in Jiffereat performance {cf. Flavell & honlwitl, Tusuy)
and "ueneralizabilicy" profiles acruss cuunitive wcdsures eSsuwed
to be related to nusver cunservation (e.u., weasuring, classification).

Tae Tiadings show that Cognitive siyle variables—-are related
to the process of conseirvadion acquisitivn in several ways, The
magor Tinding oF fhe study was in support of the central uypuinesis,
j.e.y o STYle X training interactioa.  On the nudbor cunsorvation
taslk, iwpulsive children profited wiust Trow reversibility trainioy
while discriwminacion training was oSt efrfeccive ad0ay reflective
children.  There was also sui2 evidence thac a siwilar kind of inicor-
action occurred in the transtop tests of conservation.  iloreover,
the interaction did not sivipiy snow that tapuisives 7ailed to pro-
fic from the discrimination traininy., It also showed tie conversc
effect with reflective children, deversibility training vas a less
effective inducer or conscervaticn in this group. Thus, tuers appeared
to b2 a wenuine interaction wherehy differenc training tecaniques
are wost effeciive in different counitive style groups.

The nost plawsible expianation for ¢his ovutcowe was toniatvively
sudgoested in the tnoroduciion. hever¢1bxiiuv wraining wnica rreguires
less stiuwius scanningt and dissection was niore dpprourlaue1y suiied
to the conceplua) Ceapu and mode of information processing of tipul-
sive children. Several duvestivators {e.g., Urake, 135075 Zalinker
et.al., 1972} have o~aninLJ characteriscic infermation processing
differonces betveen fuwpuisive and ru*1LCL1ve chituren.,  These scudics
support the notion tnat reflective children engade in wiore visual
scanuing and point by point couparisons than dwpaisive chiluren, i

11¢ should be noted that those characteristic infomntion processing
styles appear to b closely vrelaced oo the fact fhat refleccives dre
eisiaged Tor Jonuer porlods of tike with these visual arrays.
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Phile the foregeing line of reasoning tiay explain tio inability of
the Jwpulsives to profit From discriminaction training, it does not
explain wny reversini]ity training was wuch loss effective auuny
reflective childron, Other tnap reguiving Tess stimuius scanning
and anaiysis, it is not clear vhat specivic doiands, Lhe reversibi-
tity technique contains which make it wore difficult for reflective
children.,

In addition to its interaction with different training proce-
dures, certain aspeocis of the fimuisive-reflective dimension vere
related to processes or conservalion acquisition in oiiwer iuporcant

ways. First, natural conservers vere tound to make feweor errors on

the KRISP than non-conscrvers prior to any training, Altnouyh no
data were ¢oltlected on the visual scamninu patberns aurinyg explora-
tion of the VRISD dtess, previous researck supporis tne assuwption
that children who made imore eriors were tess systeasatic in taueir
search strasegics (Zelinker et.al., 1v74),  Furtaerire, otheor in-
vestidators (0'bLryan & bBoerswa, 1971) have shown that in the visual
inspection of conservation pronilcds (uiereby two perceptucily equi-
valent yuantities are displayed and then one of these is transforme:d
into anocher perceptual shape or confiuvuration), natural coascrvers
display iore systauatic exp]oratiOH (decentrations) and couparisons
(couptings) of tha conservation itexs tnan non- conservers, frow

the present findings, 1% would seaqs Thai such systcaaiic perceptual
activity is nov limited o the coascrvation probicus per se, but
extends to other ariays whnich bear reseablance to conservatiuvn tasks.
In this scinse, conscrvation acquisition appedars To be associaced
with a fairly gencralized spift away frow "porceptual seduction”,

Of course, tne divectionality oT these processes 1s not cleary that
isy, 1t 1s not knuwn iF perceptual activity is a condition for cou-
nitive reovaenization, i7 the reverse is true, or 17 each of e

two processes rcc1prOCd1Jy affect a ¢caange ia the other,

Anotner Tinding, Tinited co thoe transfer tasks, saowed tihat re-
flective children idwprove tieir performance frou the inucdiate to
the delaved post-ioscwnile iupuisivb cirildren do not., [asadiate
to uelayed post-Tast fuprovensnts have heon aoad seversl iaes in
previous coaservation ruabar”n {0, u., Curcio ce.al., i971), elvhoutn
the reasons Toi* sucH Tuprovodenes navae not boen C]udri{ UGS cad,
Goulet (TJ?&) SULUES TS cnau certain aspects of counieive chunde o
due to two types of skills, enactive and inhibicury. [onociive saills
are skills which are gsod divectly in the Jearainy piroblea and they
are positively corvelated it the astery of toe tasik, Iaaibitoiry
skitls are skills umicn make it pussible Tor tho iadivideal o with-
hotd a response or sirateyy wiiicnh iTateriores with tashk mastery.
Gouled assuues tiag porforaance is a product of Lot cnactive and
inhibitory skills and thatr inpibitory skills are develooza later
than encctive skilis, an assuapbion waich para]] 1s a discinction
betueen couputente and pertotmance otferad by Flavell and Uonhiill
(190d).  Once enactive sikills (such as discriainacion, or pernaps
in Piaact's terus, corpeasavion and reversibility) have developed
the crucial TaCtur un o wiven casic way be the abilicy tu deiuy a
response so thail cnactive skills cun we uvilizad fully. This cx-
planation is cousistent wita wany observations (c.g., Piagct, passiu)
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tirak children oTten posscss the prerequisite skills for conservavion,
such as addivion-subtraction, reversibility or cofpensatiod, buc still
thay do not cohsorve.

Suulet caplicitly sudeesis thav the acquisition of conservation
can be seen d3 depenuent upun botn enactive and inhibitory skills.
Conservalion treining studies which euphasize ae acquisition of cou-
ponent skills such as addition-subtiracticon, revorsibility, cic. {Q.de,
Pallach et.al., 1967} have focuscd upon enactive skills waile Bruner
(1uou} and athers appear 0 suugest cuat training snouid be desicied
to inhibit tne child's tendency fo attend to i1lusory or misleading
Cugs.,

The ability to deploy tnese inhibivery stiratedies in the conser-
vation problew iy bo ong reason for the refleciive's improved per-
foruance 18 the delayed post-tesc.  Imacdiately after wraining e
enactive rules Tor couservation provieod by such craining siould exert
their strchgest influence, Uith the passage of {ine the iwportance
of cnactive processes relative wo inaibitory influonces may decline.
As inhiuitory skills bocows a wore predoninant aspect of che consers
vation problen, roflectives will perforit €13t wuch baLier 04 conser-
vidion tasks Cthan Tapulsive ciildren.  Altiouah che fereuoing oxe
plasation contaiis several unsupporied inferences, i¢ is plausihle
enouch to varpant furitnor invesvication.

Finelly, an interesting interaction coerded bonveen the Tevelina-
sharpening and lupuisive-reflective diuensions on the nwiher conser-
vatiun posi-tescs. Certain coubinations of these two styles (i.c.,
iapulsive Tevelers and retflective sharpaners) vere associaced with
a dureater susceptibility ©o conservation trajning, oL enowin 1s
knovin about the relationship between the tvo coanitive style diuen-
sions to speculate Ffurtioer apon Une causes Ffor such an interaction.
Since no other tests of mental ability vere adwinisterecd it 15 not
known, for instance, whecher any ovarall 1.G. differences exisced
aniong the fowr cognitive style combinations,

In swiiary, tie resules siuwed sevorel instances in which cog-
nitive style variaples interacicd with processes of couServaticon
acquisition. Style variabies were asscciated with: (1) tae conser-
vagion status of childrea pefure training; (2) tne susceptibility of
children tw Jiffereat Torus of traiining, and (3) fuproveaants in
conservation stacus Trow famaeuiace to uelayed post-tesis.  Peraaps
the wiost consiscent and sensible Tnlzraciion was che andicipataed
style X training interaction. In this interaction 1¢ was shom cnat
fupuisive cniddren profif wast froa roversibilicy training and ro-
Flective chitdren profic wost frow Jdiscriainetion training,  On the
other nanu, the leveling-sharpening divension did not seou to inter-
act witn conservetion acquisitivit in aiy consisient .unier.  Tie
Teveling=saatrpaniag diwgasion 1s {R0uant TO tep rieaVily provesses
of wewbry unu inTuriaticn recricval.  Perhaps such procusses ara
Tess uportant T4 couscrvation chen o other doiains of comicive
developitont.,  For instance, it nas been suggested (Bryant & Tralasso,
1977) vhac the ebility to solve cransitiviiy probiess is strongly
influcncea by Lumury.  IF so, perhaps the leveling-sharpening di-
wension would be sdore clearly relaced o (ransicive reaseiling tashs
thall 18 §s to conservation lasks.

. . 93 . .-



References

Peilin, H., Learning and operational converdence in logical thougit
developiient.  Journal of Experiiental Child Psycholony, idbo,
2, 317-334. T

Brainerd, C. Peinfurcescnt and veversibilily in ouantity consorvis
tion acquisition. Psychononic Science, 1v72, 27, 114-11v,

Brainerd, C. gnd AMien, 1. Exporiziental Thductions ©F the conser-
vation of "first-order® quant1LaL1ve invariaats. Psycholesical
Bulletin, 1371, 75, lcu-14d, .

Bruacrs J.  On the conServaiivn Uf liquids. In J.Drancr, R.0Iner,
and P.Greenfield (Fds.} Studies in coanitive erovih. liew York:
Hiley, ]tho. T

Bryant, P.E. & Trabasse, T. Transitive inforences and iewory in
young children. Qature, 1971, ¢3<, 455-45u.

Caruso, J.%.. & Pesnick, t.t. Task structure and transfor in children’s
Tearning of double classification skill. Child Develonuent,
1972, 43, 1297-12u0. T

Curciv. F., iobbins, 0., and Slovin, £. Tie role of body parvs and
readiness in acguisition or nuaber conservation. Child Develop-
ment, 1371, =<, ludl-1ud0, T

Curciv, f., Vatuer, s LLv1ne, D. and Robbins, 0. Cowpensation and
suscepiibility to conservation training, Developiental Psycho-
loay, 1974, 7, 2¥9-LCu. T

DiVesta, F. Tneory and ueasures of individual differences in
studies of traits by treatiment interaction. fajpor presented
at American Psycheloaical Association Convention, Honolulu, 197Z.

Drake, D. Percepcual corrglates of iunalsive and reflective bohavior,
Deve]opaenta] Paycholoay, 1979, £, 202-211.

FlaveT T, 0, and waidiit, Je Forstal and fuacticnal aspedis of cug-
nitive developuent.  In D. FlLind and J.Flavell (Fds.) Studics

}p counitive uevelepaent. Hew York: Oxford Un1v0131ty PI"0SS,

969,

Goulet, L. The interfaces of acquisition: wmodels and methods for
studying the active, doeveloping oraanisn,  In J.Hessalroade aad
ll.Reese (Fds.} Life-span UCUQ}Oﬂm_nuul psychology: liethsdolonical

T o o S g ¢ i T P

issues. llew York: Acadesnc Press, 1u7:.
GreenficTd, P.id.  On culture ami conservation. In. J.5.[0runer,
R.R.0Mver & P.ilGreenfield (Fds.} Stuglies in corpitive arowth,
Hew Yorlk: Wiley, 19bu,
Halford, G. A theory of the acquisition ¢f conservation. psycholo-
gical Ioviox 1974, 77, 302-310, TR
lalfora, 6. and }J1lcrton, T. A discrimination task which induces
conservation of nuwiber. Child Developuent, 1370, 41, duv-2i3,
Inhelder, B. and Sinclair, . Lizradll ¢ unlt’be stirucCues.  In
p.iussen, J.lLanger and o, Covingion (£ds.) Trends and ssires

1n dPVP]OﬂHhHLd] piycholody.  New York: Hoto, dinendrt and

24



O

EMC- - »

Aruitoxt provided by Eic:

Fagan, J. Tmpulsive and reflective children: siagnificance of con-
ceptual taapo.  In J, D iromnoliz (B ) Leaiming axd the edd-
cational procoss. Chicago: Rand ikially, 960, T

fagan, J. & Forad, . Individueal variation in counitive procasses.
In P.liiussen {(Ed.) HEElLEQﬁSLJiJfBHiilJliJZ_llQ_né?E;i] 1Y,
Hew York: iley, 1u/d. T

Lloya, B.B. - Studies of conservation with Yoruba children of diffe-
ring ages and cxperience.  Child g;&gh&udeut, 1977, od, d41b-acd.

Moos, it & |ACInLOJﬂ, S. wltivariace study 0F cho p3*1Cnu"
therapist systad. A roplicadion and extension. Jouwrnal of

.

Consul ting and Clinical pyeholoay, 197U, v, cua-3u/.
Hebel Rupv, E. amd a0 iyor, f. Counicive stzﬂn difTeirences iu per-
cepiion.  Parceptus! and joter Skills, 1974, SU, ¢3u-93D,
0'Bryan, K. und DOGIonkis Fao YO mVEaoies, porc ‘Omhﬂ activivy and
conzervation cevalopuent.  Jynwad of Lgp:r1.cuta? Cuiiiud Psy=
cioloay, 1971, <, 1L7-1G3, T Tt

odom, %, nLInLyre, C., amu teale, 8. The inTlueace of counitive
style on UQICLpudu1 tearning. Ciild Develojeeag, 1971, =,
sGI=uJ1. - -

Orpet, R. and wers, €. Uiscrininant functiocn anelysis of consor-
vation stages by structure of iatuellect and cohceptual styie
variables. pProcecdinas, 7uth Aanval Convencion of The fuerican
P’YC?O]O?ICdT.ﬁ;aOCluu{Oﬂ, 1970, ¢7J-diiu,

parker, R.Y., Sperv, S.Jd. & heiff, oL, +ultiple classification:
a training approach.  Develomiencal Psxclﬁio“*, 1474, 7,
Ts0=154,

peters, D. Verbal uediators and cue discriwination in the dransition
from nonconservation to conservation of number. Child develoo-
nent, 1974, «il, 70/-721. TTTTTTETTTTT

Sanders, 1Lil., DiVesta, F.d. % Gray, 3.5. [ffecis of conceps
instance seauence as a function of stage of Tearning and
learning stravely. Journal ot ducat10n11 Psvcholoay, 1497c,
03, <3u-ail.

Santostefane, S. A developuental study of tne counitive control

leveling-sharpening., oerill=Paluor Cuarcerly, Tdud, 14, J463-300.

Santostofano, S. Co¢nitive Conerols vs. cognicive styles. 5“:Ub33i
in psychiatry, luyus, 1.

SchnaTTITTf:'ﬁfaﬂr, F., Swantund, T. and Schweitzer, T. A sensory-
motor context affecting performance in a conservation tashk: A
closcr analodue oF veversibility than aupirical return, Child
Bevelopaent, 1974, «3, 1012-1-¢3, T

Sigel, I., Kogper, A.. amd looper, F. A training procedure for
acquisition of Piage’s conscervation of Luantitv. Lritish
Jourmal of Féucatienal Psycioloyy, 1466, 30, 3vi-31T.7

Uallach, L. & Sproils, H.L. InudL?P” Auaber conservacion in childéren.
C_h'i]u Ll":\f_l._lof{::_:_li_b, l-«u"r, u\..q I\.J:-.J;].

Wallach, Lo, ally iw, & Andarion, L. Hwaber conservation: Tihe roles
of reversibility, GHdlLlOH-SUhtFuLLiUH, and isieading perceptual
cues. Child Pevelopuent, 1967, 3o, 420-d4d,

.. . e 25 - . . . e



O

ERIC

Aruitoxt provided by Eic:

White, S. Evidence Tor a hierarchical ar‘rang_zemealt of lear
processes, In L.Lipsict and C.Spiker (I'd'. ;uiva_n._v»i 1n
_ hild deyelonaent om behaylor, Hew vork: ficdueuic e 1as,
for conservativn tasks. Ilf“v_ra]m_}.}gl_l_LaT__i_‘:._!( :}‘n_]_pn;\f U;’ _;,
247-2v0.  CTTTTTEmeTmEmmmmmmmEE

Zelinker, T., Jdeffrey, MHOE. Aalt, D % Parsons, J. Analysis «nd
wodification of Search strategies ¢f Tupulsive and reficctive
children on the matching Taailiar fiaures test. Child levelon-
went, 1972, 43, 321-3sv. -

(AN
<



:’tppendix. il

. Hmwl—. m—m.UO.—.“ m.-Oﬂ__m.nwwumouCUW EOLU—. MWJLOU m.umﬁ.:._m.m




Abpendiy [

Sa.-:_zpl e Card Wrighi's pansas
Reoiection~-Tapulsiviey Scaje

- \‘\ - - . -

EMC | . : . - v . - . e ..

Aruitoxt provided by Eic:



