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ABSTRACT .
A study is presented which concentrates on the
developmant of a cognitive style assessment instrument for 3- to
8-year-olds and on a series of studies designed to evaluate the role
ci stylistic and attentional processes in the development of various
competencies in young children. This report incorporates a manual for
users, a technical report on the Kansas Reflection-Impulsivity Scale
for Preschoolers (KRISP) for other researchers, including inter-form,
test-retest, and intertester reliabilities, age and sex differences,
a one-year stability study, and a study of retardate performance on
the KRISP. The fifth section of this report contains two completed
studies of attending behavior in young children. The sixth describes
five studies concerned with elucidating the development of attention
or observing strategies as preverbal aids to young children's
learning. A seventh section describes four studies in the planning
stages designed to extend the findings of this program.
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ATTENTION AND COGNITIVE STYLES

John C. Wright

Principal Investigator

I, ODvarview

The project on Attentional Processes and Cognitive Styles in Young
Children's Learning has concentrated during the past year on the devel-
opment of a cognitive style assessment fnsfrumenf for three- to eight-
year-olds and on a series of studies designed to evaluate the tole of
sTylisTic~and attentional processes in the development of various cognitive
competencies in young children.

The Kansas Reflection~Iimpuisivity Scale for Preschoolers, or "KRISP"
(Wright, 1971) was initially developed as a research instrument for
use with children younger'fhan can bé effectively tested by the matching
Familiar Figures test (MFF) developed by Kagan (1966). In the past year
some preliminary norms have been established, resulting in a manual for
users which now makes the KRISP useable by untrained personnel. (Section
3, below), In addifioﬁ to the manuﬁl, this report incorporates = technical
report on ::e KRISP for other researchers,inc!uding.infer-form, test-retest,
andiinferfesfer reliabilities, age and sex differgnces, a one-year stability
study, and a study of retardate performance on the KRISP. (Section 4, below).‘

The fifth section of this report contains two completed studies of
attending betiavi or iﬁ young children, The first, on the role of salience
and decentration in the development of color-form preferences (Wright,

Embryy and Vlietstra) shoﬁs how the progressive decentration of attention

with increasing age, combined with salience, locus, and sequence of cues,



# accounts for what has been claimed fo be a maturationally governed shift

of preference from color cues in younger chiidren fo form cues 'n
older one. The second completed study, nhabifuation of concept stimuli in
toddiers (Faulkender & Yright), demonstrated @ new method for the assess-

ment of'"profoconcepfs” in three-year-olds, children too young to perfdnn

e T

effecfively;on the kinds of verbal-conceptual tasks custemarily empsdyéd
with preschoolers, but ord enough to demonstrate not only their possession
and use of simple preverbal concepts, but also differential patterns of
individually charactericstic observing behavicr/%haf may bridge the gap
between +the differenfial habituation observed:in infants (Horowifz, 1972)
and the reflection~-impulsivity styles assessed by the KRISP in older

preschoolers, Because the new Faulkender & Wrighf procedure is based on

the "iconic" lavel of representation and the sensorimotor level of thinking,
¢ it promises to be generally useful for future reseérch in the neglected
age range of from eighfteen months to four years.

The sixth section of this report describes five studies in progress,
all aimed at elucidating the development of attention or ob5ér9ing.
strategies as preverbal aids‘To young children's learning, Four of these
studies are concerned in part with Thebinféracfion of saliency of cues,
observing response bias or strategy, and relevency or informativeness
of cues with the subject variables of age and/or reflection-impulsivity
as determinants of children's cognitive performénce" Twp of the studies
are concerned with memory, one with habituatiorn and dishabifuafion of
iooking behavior, one with hdmologous comparison strategies in a same-
different task, and one with a more conventional discrimination, but in the

haptic modality.
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Finally a seventh section describes four studies in the planning
stages all designed to extend the findings of this program in various

b ways. One will ftest the validity of the KRISP in relation to a number of

free-play observation variables, scores on other standardized tests, and

sz
. 3

motor skills, Anotheir will begin a three-year longitudinal study of

cognitive style differences using a pogpulation of toddlers on which Horowitz

has previously recorded infant attending data and Brazelton (Neonatal
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assessment scale) scores. A third study investigates the effects of

relevance of salient cues on performance in an eye-hand coordination task.

i

A final study aTTempfs to relate the differing formal or structural

; properties of children's television programs (Sesame Street and Mister
Rogers' Neighborhood) fo reflective and impulsive children's attending

g behavicr in ihe presence of these programs. |

% During the past year several changes in funding and administration

) have hampered progress fo some exfénf, but the shift of administration

% from USOE and CEMREL to NIE, effective March 1,1973, and the restructuring
of long term func’ﬁng' under a new Basic Program Plan, effective December I,

%g I273, promise to expedite our progress in the current and future years.
The new BPP will combine this research project with the 'lnfanf project

directed by Professor Horowitz info a single, integrated program; and this
Progress on this project would have been impossible without the

skilled administrative assistance of Ann Branden. Non-student supporting .

% change also premises to facilitate operations next year.
% personnel include Melody Johnson, Steve Whiffenberger, and Judy Larson.

Graduate assistants employed on the project include Alice Viietstra,

% Kenneth Shirley, Pat (Faulkender) Keaton, and D.J. Gaughan. Other graduate
? students with major involvement in the program inciude Kathleen McCluskey,

Q -Russ McClanahan, and Joanne Ramberg. Among +he many undergraduate students
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who have assisted on this project during the past year, those taking

major research responsibifities were Charies Herrick, Lynne Embry, Janet
WinchesferL.Teddy Jackson, April wWaldron, and Ted Schlechter, The Director
records his appreciation of the contributions of all of these persons

and the cooperation of numerous school, hospital, and daycare adminis-
trators, teachers, and parents. Perhaps the biggest debt is owed to the

chifdren who diligentiy, patiently, and cheerfully played our games with us.



I ntroduction

A critical gap in our knowledge base ¢concerning the development of

% cognitive competence and learning abilities exists between the ages of apouf
two and five years. |In parficulaf, theoretical conceptions and teaching

%1 methodologies for use in this age range have been inadequate for the needs

of the toddler and younger preschooler. This program of research has iden-

tified a number of points of departure for planned intervention that are

promising in terms of what is known about pre-operational thought (Piaget)

and iconic repregenfafion (Bruner), but which require supplementation of

the knowlédge base, inveniion of new training procedures, and special atten-

tion to individual differences in styles of information procéssing.
Specifical ly this program has been developing, field-te:ting, and

norming a cognitive style instrument, the Kansas Reflection-Impulsivity

- Scale for Preschoolers (KRISP) {(Wright, [971), Togéfher with a manual for
% teacher-users (Wright, in press) that will enable early childhood workers

in various settings to identify oufstandingly reflective or impulsive children

and to make corresponding individual diagnoses of the kinds of learning

g situations and tasks in which fufure learning problems may be anticipated.
The second body of work is basic reseatch on information-intake processes
and attentional skills needed for adeqﬁéfe learning and development of
Qi;ﬁ cognitive competence in toddlers and young preschoolers. Our studies of
2;%3 the relafionshjp of attentional strategies to effective discrimination

ﬁ;ﬁ% fearning and matching performance utilize age, sex, and reflection-impul-
sivity as independent subject variab[es, together with modeling, fading, and
shaping procedures as iﬁdependenf experimental variables designed to .build

those repertoiraes of attending, visual analysis, scanning strategies, and
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the like that are needed for effective learning and memory. Thus both
treatment and subject yariab[ee go into the experimental designs and are
used to qualify the resufts. Furthermore, the dependent variables include
effectiveness of observing and attending behavlors as well as rate and
accuracy of correct responding. By the end of the program, some three or
four years from now, we expect to have completed proced:ires for remedia-
ting exfremes on the reflection-impuisivity dimension in Those settings
and tasks where difficulties may be confidently anticipated.

The outcomes programmed in order of their immediate availability for
field testing and general use are thus: ) the KRISP and associated user
documents; 2) basic research on attentional processes in young children's
learning to supplement the knowledge base selectively in those areas where
it is both déficienf'and promising as a point of departure for intervention
studies; and 3) training procedures for modification of style-related
behaviors toward those demonstrated as being prefequisifes for effective
learning.

Children of equal inTe}IecTuaI ability often differ radically in the
style with which they approach and solve problems. This is especially so in
the many sorts of problems where early discrimination of relevant from
irrelevant cues and consequent effective attention deployment are critical
to solution. In particular, with tasks in which speed and accuracy f(or
attention to detail) are negafively'reIaTed,babOUf one-third of any sample
of children are characteristically fast, but error-prone ("impulsive™),
while another third are slower, but more accurate ("feflecfive”) than the
remainfng average third of the group. Educators and psychologists havevlongA
béen aware of these stable, generalized, and'hard—fo-modify individual

differences among children, and recently a number of inves%igafors have
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demonstrated both the generality and the developmental primacy of such
differences (Kagan, 1963, 1964a, 1964b, 1965a, 1965b, 1265c, [966a, 1966b,
1966¢c; Messer, 1970; Harrison & Nadelman, ]972; Massari & Schack, 1972;
Reali & Hall, 1970; white, 1971; Katz, 1971: Odom,.McInTyre & Neale, 1971;
Loc & VWenar, 1971; Eske & Biack, 1971).

The first effort in this program has been concerned with the completion
of the Kansas Reflection-Impulsivity Scale for Childrer (KRISP) (Wright, (971),
together with a festing and scoring manual (in press) that will enable
Teaéher and child-care specialist users to assess reflection~impulsivity in
young children simply, accurately and reliably. The KRISP is also being
fried out on samples of retarded children of a mental age comparable to
%he normal toddlers and preschoolers in order to determine whether they too
show cognitive sfyfe differences that might constitute a source of inter-
ference wah effective learning. Preliminary data indicafé ‘that degree of

retardation has smal ler effects on KRISP scores than does institutionali-

‘zation (Wright, Segler, & Ramberg, in preparation). Assessment of the long-

term reliability of the KRISP over a one-year span has begun, and a series
of validation studies are being planned to relate the KRISP to the Bender
Gestalt Test, sensorimotor coordination, and attention span vs distract-
ability in free play settings.

One key to the effects of reflection-impuisivity upon cognitive develop-
ment appears to lie in the demonstrated importance of patterns of attending
behavior as determinants of informafion processing, especially in young
children. Prior to the age of six or seven years, when verbal and concrete
operational skills begin to mediate learning and thinking effectively,
recent evidence has shown that conditions favorihg selective affénfion fo

relevant and informative features of a Task are especlally helpful (Gaines,



1970; Nodine & Lang, 1971; Odom & Mumbauer, 1971; Odom S‘Guzman, 1972;
Witte & Grossman, 1971; Lehman, 1972; Yussen, 1972; Wright, Emby & Vlietstra,
1972; viright, 1972a). At the same time it has begun to be apparent that
reflécfion—impulsivify as a cognitive style is related to visual analysis
skills, and especially to effectiveness of search strategies and patterns of
attention deployment (Drake, 1970; Siecelman, 1959; Zelnicker, Jeffrey, AQIT,
& Parson, 1972; Adaris, 1972; McCluskey & YWright, in preparation). Viewed
developmentally it appears that the child between two and five years explores
his environment at first as a function of what is novel, sa]ienf, inherently
interesting, or associated with past rewards, but not in any task-relevant
or systematic wéy. !Lafer in this interval, however, ff conditions are
favorable, the control of the child's aTTénding behavior begins fo shift to
the ltogical requirements of the task at hand. An exploratory pattern is
eventual ly replaced by a deliberate search paTTérn. Curiosity is supple-
mented by rélévance consideraflons. Play gives way to a work orienfation
when the task at hand is understood and within the child's competence. A
consummatory orientation toward task stimuli begins to be displaced by an
instrumental orientation as !ooking behavior comes under the confrol of
somewhat longer range goals (Hutt, 1970; Ruble & Nakamura, 1972; Sellers,
Klein, Kagan, & Minton, l972;lTurnure, 1971; Wright & Vlietstra, in pre-
paration; Wright, Embry, Winchester % Jackson, fn preparation; Wright, Embry
& Viietstra, 1972).

Moreover, both skilis and strategies associafed wi%h selective attention
and the stylistic preferences referred to as reflecfion—imbulsivify appear
to be at least partly and temporarily (and maybe selectively) modifiable
under experimenfal conditions (Briggs, 1966; Nelson, 1968; Yando & Kagan,
1968; Kagan, 1966d; Debus, l970, 1972; Denney, 1972a, l972b; Heider, 1971;

Ridberg, Parke, and Hetherington, 1971).
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Our thinking and research to date has therefore beer focused on the
ways in whfch young children learn selectively to attend to dif%erenf
sourceé of stimulation in the environment, these sources being disfinguished
by sensory modality, physical locus, salience factors, and logical priorify;
Under this heading, "attentional processes in learning™, previous researchai
with school age and preschoo! age children is being extended dowAward To the
preschool and toddler levels. Concurrently certain systematic findings on
attention in infants have resulted from procedures that appear to be extend-
ablé upward for use with toddlers, such as habituation (or response decrement)
and recovery (dishabituation). We have begun utilizing these procedures in
studies designed to assess z2nd modify toddiers' “profoconcepfs”.as mani-
fested by selective generalization of induced habituation (Faulkender &
Wright, 1972).

Under the heading. "attentional processes in tearning", ws have
addressed ourselves to the following basic research questions, both because
they appear to be important, promising points of departure for effective
intervention to enhance the development of cognitive competence and because
it appears from the exlsting knowledge base that they are now becoming
answerable quésfions: a) How do children acquireyand flexibly generallze
routines for finding informative cues and for discriminating relevant from
Irrelevant informatio: sources from visual, tactual, and auditory arrays of
stimul i? b) What experiences corntribute to a transition from primarily

stimulus controlled, sallence-oriented exploration to subject-controlled,

‘task-oriented search? c) Can scanning strategies and search routines be

specified in sufficient detai! and generaiity so as to make them communicable
to children as young as ftwo to flve years of age? d) As a function of age

and cognitive style, what methods are most effectlve for this training?



e) Once acquired, whether by specific training or by unstruciured experiences

in a comparably enriched learning environment, ~ ' ~adiv can such routines
be generalized? That is, can the child apr and flexibiy to
entirely different problems that nevertheless a2 same formal and

logical properties as those on which the routines were originally estab-
lished? And finally, (f) How enduring are such routines or strategies --
how long arelfhey retained without further prompting or training?

The -answers to the above questions should enable us to attack more
directly the question of cognitive handicaps associated with extremes of
reflection-impulsivity. That is, on the basis of an impfoved understanding
of the age changes in attending and observing behaviors and their relation
to children's learning, we propose that it should be possible to train
impulsive children at an early age to use certain more reflective, careful;
thoughtful, and deliberate methods of approaching learning and probtem-
solving tasks. Thus our long-range orientation is foward early identifi-
cation of extreme impulsivity kand in some cases reflectivity) fogether with
development of remediation techniques for fralning effecflve; task-oriented
search routines in children whose lack of such skills promises subsequent

learning difficulties in more formal educational se*tings.

Objectives of Program

The long range objective is to be able to put into the hands of teachers
and child-care workers a set of assessment instruments, training procedures,
and facts about the development of attending skills in children of different
ages and cognitive styles that will enable them to ldentify potential
attentional iy basedllearning problems early and to begin remediation of

them differentially as a functlon of age and s+y|e.



In order to achieve this objective, it is necessary to complete
norming of the KRISP on a large popuiation of ftoddlers and preschoolers.
First-generation norms are now in hand. The second generation will| be based
on considerably larger numbers of children, and may necu to be stratified
in terms such as urban vs. non-urban, socioeconomic status, as well as age,
sex, and number of previou§ administrations of the scale. Inter-form,
scorer, and test-retest reliability figures need again o be assessed with
each.new contributing population.

A second intermediate goal is to determine the accuracy and utility of
our current theoretical mode! describing the processes involved in the
developmental transition of observing behavior determinants that allegedly
takes place in he years from age two to five. This is being éccomplished
by a series of experiments designed to compare trained \s. unfrained,

é younger vs., older and reflective vs. impulsive children, on indices of
systematic stimulus scanning and effective discriminéfion earning and memory.
Among the training variables are included modeling and fading fechniques,
stimulus class habituation and dishabituation procedures, and the systematic
manipulation of the salienge of relevant and irrelevant stimulus features.

The third intermediate goal corresponds to the third research effort

[IEYCTRR §

and forms a bridge between the first two. |1 is the modification of extreme

[ENEIEN N
5

and maladaptive cognitive styles in selected tasks by means of fraining In
those attention deployment skills that appear from.The studies described in
the preceding paragraph to be both trainable and important for learning and
i memory tasks. This style training will be aimed not at reducing the range

of reflection~impulsivity in any group of children, but rather at teaching

il §

children to discriminate those tasks requiring a more reflective approach

from those that benefit from a more impulsive orientation, and to adopt the

i
;
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appropriate style for the task 3t hand. |t js cbvious that impulsive
children have difficulties witl® tasks reqUTPing careful analysis and con-
vergent thinking directed towe? 5 single "'right" answe:. Not so obvious Is
the possibility that reflectivé thldfen arg cOnversely hand.capped when it

comes to free expression i+ ., -+ art, body-movement, story-telling, and

other learning situations « .:'.,d diverdent thinking and a high rate of

relatively uncritical behavior?! output.

These basic questions in 2 gontext of current research on attentional
and stylistic differences in ¢O%;itive deve|popment serve to focus our con-
cerns on the more applied issufS of how 10 identify stable individual
differences early and how to ¢@¥ajop both Stimulus ma%erials and training
programs Thafrwfll demonstrab|y» reliably, and economically facilitate
effective attending and learnifS for unigue childfen in the stylistically.
and developmentally heterogenedls farget pOpylation. We cannot expect
what is most effective for Thr@e\year—ofd impulsive children to work as
well with five-year-old reflec*ive5. But Wg zan expect this program of
research to lead to the specifiSyion of the minimum necessary differ-
entiation of training techniqué® and materials reqUired for such a variable
population. Moreé ambitiously, We expect that+ fajloring search and scanning
strategy training to categorigg oOf chi ldreh that can be confidently identified
in terms of developmental statVS gnd cdgni*ive style will be more generally
effective than using traditions! variables ljke intelligence and sociai

class for the same purpose.

ResZ3cn Strateq

Younger toddlers, especial!y impulsive gnes on the KRISP are more
attentive to stimull or stimujuS features That are salient because of physi-

cat features (brightness, conffasf, IocaTiOn, size, change or movement,

12
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complexity, novejfy, etc.), while oider preschoclers, especially reflective
ones cn the KRISP, have begun to respond under favorabie conditions by
aralyzing, discovering, or at least looking for, relevan+ and informative
features as defined by organization of materials anﬁ tacsk requirements.
Consequently the former tend * explore passively and erratically, while

the latter tend tc e .y and more systematically. Facilitation

of this transition can be accompl ished best in childrén who are ready to
make 11, and they, in furn should be identiflable by thelr pattern of time
and errors on the KRISP.

The basic studies thus begih by identifying reflective, impulsive and
intermediate children at the three-, four- and five-year-oid levels. Typi-
cally these scores are coded so that all the staff are "blind" as to any
child's KRISP scores until all the data are In. In most of the studies, a
task, such as matching to sample,'mafching from memory, classifying, or
simply discriminating compound stimuli, is devised which pérmjfs reliable
recording of both aTTendiﬁg behavior (eye movements, hand movements in a
haptiz task, or task, or slide changes under the child's control) and solu-
tion behavior (correct discrimination, matching, or classifying), which is
usual ly directly reinforced. Then two or more groups of subjects, strat!fied
on age and KRISP classification, are selected. One group receives atten-
tional training on practice items by means of modeling, direct shaping of
observing responses, or fading from stimull that by design attract attention
to relevant features, toward stimuli that contain the relevant cues im-
bedded in a distracting complex of irreleyanf cues. At least one group
receives equivalent practice and exposure‘wifhouf systematic training as a
placebo. Results are analyzed using subject-type by TreafménT anova models,

with particular attention to the interactions between subject variables on
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vwhich the éroups were stratified (age and style) and the various training vs.
control manipul. -ions employed.

What is un wmonly done.in the literature, but is especially useful in
These designs, is to analyze observing responses (attention and scanning)
both as a dependent variable and as a co-determinant of +he correctness of
the child's final choice or decision. Thus we can ésfablish when attention
is indeed the inférvening variabje that determines the effects of subjects
and treatments on learning, because when it so functions, the observing
behavior we attempt fto teach both improves-and is correlated with terminal
accuracy of response. |If The fraining facilitates learning by some other
means Than‘improying observing behavior, that facT’shows up in this desiagn.
Correspondingly, if the subject variables affect learning, either mediated
by attending behaviors or not, buf fhe treatments are not effective, that
too is manifest in the results. Finally, the differential effectiveness of
various training techniques for improvement of both search‘sfrafegies and
terminal decision making by the child can be assessed for each age and style
group studied. Such freatments can thus be differentially prescribed for
ofﬁer children. ‘

Children are Typically studied one at a time in an experimental room or
mobile laborafory set up typically with back-projection slidéwdisplays or
haptic stimuli. Their eye movements or hand movements are recorded on, and
scored from, video tapes. Their choice behavior consists usually of pointing
to the required stimulus, rather than any verbal response. The child
changes his own slides when he is ready in most experiments. Reinforcement
consists of praise or tokens that may be exchanged for a prize. Many varia-
tions have élready been wrung on this basic Teéhnique, and its most innovative
features are simply the recording of visual scanning without physical con-

straints and the systematic design and careful production of differentially

4
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inferesting stimuli.

For KRISP development, as maﬁy subjects as can be secured .nationally
from age two to eight are being tested. Ags and sex are the norming criteria,
and most ot the data have come from middle-class suburban and smalli-town
popuIaTionS. Smalier poverty, inner-city, and minority sampfes are being
collected as well; together with trainable and educable retardates between
ages of five and thirteen, both institutionalized and lfving at home.

Standard preschool, kindergarten, and daycare populations of children
from the Lawrence community are involved in the basic research_program;
together Qifh older comparison groups from public school classes at the
second-~ to fourth-grade levels when needed.
The ages most appropriate for sfyle—modificafion-and style~task

differentiation training have yet to be determined precisely, but lie with-

in the range currentiy under study as described above.

summary

fn the individual reports that follow, we believe are %he seeds of
an emergent model for new ways of matching the deliberately arranged
features of eaf!y childhood learning environments, including home,
day-care, and preschool, to the most important parameters of iﬁdividual
children: their level of information processing competence and the cognitive
styles with which they typically approach new learning situations. Such
a model will, we believe, eventually be able to make a series of periodic

assessments of the child's status, not so much in terms of achievement as

in terms of attentional sophistication and readiness for well defined

types of tasks, and in terms of how best to present such tasks to children

of a parficﬁlar cognitive style and level of readiness.
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If the first part of such a model is designed to match the educational
environment to the particular child, it follows that a similar effort may
also be needed to match the readiness of the child to the particular
educational demands that are about +2 be made upon him, especially in
those settings that are not equipped to adjust so readily o the unique
individual child. Thus we stress the develobmenf of intervention pro-
cedures, eventually designed to help afypical children make the minimum
necessary accomodation to an educational system that is increasingly less
funed to Their‘unique needs and more to general standards. of cognitive
competence. Both kinds of matching efforts are required, and although we
are farther advanced on the first, we are hopeful that the two-faceted
approach our research has followed will continue to feed both kinds of

efforts.
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THE KANSAS REFLECTION-1MPULSIVITY SCALE FOR PRESCHOOLERS

(KRISP) "

The KRISP (Wright, 1971) is an individually administered test designed to
identify those children between the ages ot about 3 and 5 1/2 years who are
uanuaIIy reflective or impulsive in their cognitive style or tfempo (Kagan,
I966); It has heen’developed initially as a resecarch instrument, but is
eventually infended for use by teachers of preschoolers and other child care
specialists, without extensive formal training in mental tests and measure-
ments, as well as by psychologists. There are two comparable forms of:.the
KRISP, each consisting of five practice ifemé followed by fen test items.
(The practice items for the two forms are the same). Each item is a match-
to-sample problem requiring the child to find in an array of similar figures
that one which is an exact copy of the standard stiwulus appearing above the
array. The child's total errors and mean Tfme.fo first resgonsé on the ten

test items are racorded as his scores. Figure A, is a KRISP item.

Cognitive style (or tempo) is conceptualized as a dimension-along which
individuals differ.in their typical speed and accuracy of performing tasks
on which.speed and accuracy are’neéafively related. The match-to-sample
task has this property. That is, those who respond most rapidly tend to-
make the most errors, and those who respond most slowly tend to make the
feast errors. Fundamentally reflection-impulsivity is an individual charac-
teristic somewhere between an intellectual ability, such as might be measured
by an intelligence or aptitude test, and a personality trait such as might
be measured on a personality inventory. |t is a measure of a person's per-

formance for, or tendency toward approaching information-processing tasks
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in a generally rapid, fluent, but imprecise way (impulsive) versus the
opposing tendency to approach such tasks with caution, deliberation, and
great concern for accuracy (reflective).

Although research has only begun on the generality of cognitive styles
in young children, KRISP scores are likely to predict certain habits of
thinking in a variety of situations even though the particular demands of
the task and situation will, of course, play an important role in how a
child performs. Children of these ages are much less fully deveioped in
either intellectual abilities or personality characteristics, and users of
the KRISP are cautioned that the stability of reflection-impulsivity, while
fairly we established for older populations, has NOT been proved for child-
ren.at the preschool level. I+ would therefore be risky to try to npredict
from KRISP scores at age four the cognitive style expected of a child at,
say, age 8 or 0. Many experiences in the growth and development of the
child affer-fhe preschool years are (mporTanT and formative for the cognitive:
style that may become a more lasting characteristic of the individual in
his more mature years.

Nevertheless, it appears useful to attempt fo identify those preschoolers
who are exceptionatlly impulsiQe or reflective now, because armed wiTh.ThaT
information, preschool teachers and others can select appropriate learning
materials and seTTings for such children, Such choicas then might both
capitalize on children's natural tendencies, and help them prepare to deal
with Tésks on which their present cognitive sTyIé places them at a dis-
advantage compared with their less exceptional peers. For it seems that
neither reflactivity nor impulsivity alone are always helpful or harmful
to the child., While it is true that the reflective in general appears more

intellectual ly mature and resembles children older than he, there are
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important areas in early education where the impulsive may enjoy a compensa-
ting advantage. For example, reflecTives are typical ly better at "convergent
thinking", that is Think{ng that requires careful analysis, accurate compari-
son, and the like in order to arrive at the Single.”correcf" answer, But
impulsives may have an adge when it comes to "divergent thinking" as exempli-
fied in fluent expressior in art and désign, in expressive rhythm and body
movement, or in story telling and'creafive imaginafion. [f the impulsive
child is stoppy, error-prone, and careless, he is also relatively free of
compulsive worry about whether or not he is doing something "right."
Conversely if the reflective is agonizingly slow and hypercritical of his
own work, he may also be a very effective information-processor, with
analytic gkilrs unusual for one his age.

ideally, of course, one might hope that most cihildren are nelther re-
flective nor impulsive across the board, A better goal might be for a child
to discriminate those tasks and settings requiring a reflective approach
from those benefitting from a more impulsive style, and to adjust his own
behavior accordingly. At the very least we usually hope to develop in
preschooiers a fong enough attention span for them to be able fo comprehend
and carry out simple instructions accurately, together with freedom of
self expression which permits them to use words, movements, musical sounds,
and graphic materials with some fluency, if not artistry. Therefore the
KRISP is intended to be useful not to diagnose some permanent incaﬁacify or
hidden talent, but to give the user a confirmation ér'disconfirmafion of
what may appear rather obvious to her, namely that a particular child seems

unusual ly impulsive or reflective as compared with his peers,
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Administration and Scoring

The KRISP is published with a set of instructions for administration
to the child. The procedure is very simpie, anc¢ requires only the use of
a stopwatch and the appropriate score sheet. Fi_ure B. shows a typicz:

testing arrangement using a foot-actuated electric timer in place of a
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stopwatch, but the latter refinement is unnecessary in most applications,
Basically the child is simply asked to find that member of the lower array
which exactly matches the standard above. He is fimed in seconds from

the first exposure of an item until his first response (pointing to an
alternative), whether correct or wrong. |If he is correcf, the tester simply
goes on to the next item. |f he makes an error on his first response, the
Tesfer gently informs him of that fact and invites him to try again. |If
his second response is also incorrect, he is permitted a third guess. Buft
if he has stili not pointed at the correct alternative after three errors,
the tester goés on to The.nexf item anyway. Thus the total errors in 10
items is a number ranging from zero to a hypothetical maximum of thirty.
The mean response time for ten items is obtained by summing the individual_
times for the fen items, and then moving the decimal one piace to the left
(dividing by ten). Typical times to first response have ranged from two

or three seconds up to fifteen or more. Figure (C) is a sample score sheef
containing fictitious data on a fictitious child, and properly scored.
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SCORING SHEET KRISP FORM A

Number [2 g /
Subject F. EQ . Date of birth ’_!/‘7( £9 Date i[ /5}73
Experimenter P L Reliability net checkad Sex ~
Corrct “ Number
Ansvier Resoense of
Stimulus Seen by T Tira Errors Comments
P-1 Circle X 2 ) Q,\.ﬂ 0 :
., b
P-2  Ice Cream | X g ‘ 5’ 0
P-3  Silverware X 2 1 2 g' O
P-4 Hat v i 2.0 O |
P-5  Umbrella g’ )]( 5-.5 o MW)
A1 Ball 4.5 )
A-2  Candle > T .0 0
A-3 Coat S D 5 [
A4 Pail > X ] 74 511 W(ﬁﬁ&.é)ﬂ
[4 @U‘-‘é’ X
A-5  Wagon g 3 § ¢7J 0 }
4 3
A-6  Pan - Y égé?
) ey 0
A-7  Kite >3 |46 () /;,mpﬁmwmwlwf
A-8  Truck cxd 2.5 |1
P
A-9  Mouse ?( g 4 é 2 2
. . : . <z
A-10 Kitten > 3 % 5.0 U_
, @;‘@J 51
FI GuUre C 5&mpla Score Sheat
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The remainder of this manual contains charts by which a preschooler
can be compared with others of the same sex and approximafe age. In these
charts no percentile ncrms are provided, since we believe that the norms
are not based on a large enough sample (305 youngsters in this edition)
and also because cognitive styles, Tﬁemselves, as stressed above, are not
sufficiently stable or well defined at this age to warrant such precision.

Therefore the charts are only designed to give a general indication of the

“direction and degree of impulsivity or reflectivity.

Figure | is a sample illustration of a plot of 12 widely scattered
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chitdren's KRISP scores, They are of course hypothetical cases., Each
child's time and error scores.serve to locate him at their intersect. Thus
child number 6 made 9 errors and took about 4 |/2 seconds per item on

the average. The box in the upper right-hand corner of the chart serves
to identify the sex and age-range of children to whom that figures applies.
Therefore the first step in evaluating a child is to locate The correct
chart for his age and sex, aﬁd then to plot his point on the chart.

The final step involves a judgement as to whether the label for the
graphic region into which a child falls is an appropriate label for the
child in question. Again considerable caution should be employed. Firm
conclusions require consistent supporting data, such as observation of the
child, .parental reports, and the |ike, and should not be drawn from KRISP
data alone. A cautious interpretation of the hypothetical children plotted
in Figure | might be as follows:

Children 1, 2, 3, and 4 ére very close to the average for their age

and sex, and consequently we surmise that they are neither unusually
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impulsive or reflective. Children 5 and 6 are probably somewhat impulsive
relative to their pesers. For child 5 this appears more as a high error
rate, and for child 6 it appears more as a fast response rate. Decause
child 7 is nearly two steps (technically these are standard deviations)
above the mean in errors and below it in Time, we would feel more confident
in concivding that he is impulsive.

Cofrespondingly, children 8 and 9 score on the reflective side, but
in different ways. Child 8 is very slow, but near average in errors, while
child 9 is very accurate, but only a little slower than average. Child
10, however, clearly appears to-be refiective by both criteria.

While most of the children tested will distribute themselves on such a
chart in an elliptical scatter from the upper left cornar (impulsive) to
the lower righf‘corner (reflective), a few children will atways fall in
the less populated lower right and upper left quadranfs. Children Il and
|2 are examples, and would be iabelled "siow" and "fast", respectively.
Clearly they are neither reflective nor impulsive on the KRISP, but they
do differ. Some studies have indicated that children who;,like child !l
are slow and make more errors than average differ from children like
child 12, who is fasT and makes few errors, in their geperal intel | igence
rather than in their cognitive sfyle. One should be very caﬁfious abduf
draw?ng such conclusions from KRISP plots, however. HWore jusfifiéble
would be that alfhbugh child 12 is faster and more accurate than Tﬁe average
by a good margin, and is therefore probably unusually skilled at rapid
visual analysis.(and perhaps quite bright), no opposite conclusion can be
validly drawn about child il. This is not only because he differs only

slightly from children I..to 4, who are "average", but also because a wide
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variety of unknown factors could have caused him fo be somewhat slower

and less accurate then we would expected. We should therefore consider

child Il also as being average in the absence of any other indications.

It is acknowledged that these categories are rather imprecise, but

the current state of development of this test, together with the inherent

;sfabilify of any scores on children of these ages, has prompted a cor- °
responding coarseness of classification as a cautionary measure. Those
using the KRISP for research purposes should use mean time and total errors
to compare their results to the research findings of others. An infefim
technical report on the KRISP is available (Wright, 1972). The tentative
norming.sample for this edition is comprised of suburban and smali town,
mostly caucasian, children who attended a university preschool or a public
kindergarten,

The author would great!y appreciate receiving data from KRISP ad-
ministrations to normal samples of children. Such data will be iﬁcorporafed
in future norms if they are identified as to a) Teéfing conditions and
procedural anomolies, if any; b) exact age at time of festing; c) sex of
child; d) setting from which the child came (e.g., daycare, private pre-
school, Head Start, etc.); and e) the general composition of the sample
(e.g., community size, general socio-economic level, racial/ethnic com-
position, «tc,? ”

Insert Figures 2, 3, 4, 5, 6, & 7 about here
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Introduction

The.Kansas Reflecfion—lmpuisfvify Scale for Preschoolers (KRISP),
initially developed as a research instrument (Wright, 1971) is ndw being
normed and prepared for wider, though still experimental, use under
ordinary user conditions by personnel without specialized training. For
this purpose a user's manual (Wright, 1973) has been wfiffen in non-
technical tanguage and format, containing preliminary norms in the form
bf comparison charts based on the 307 children tested by the Kansas
Center for Research in Early Childhood Education, University of Kansas,
during the past two years. While a much larger number of cases is being
tested for inclusion in subsequent norms, it appears useful to analyse
the data in hand for a'preliminary reporfifo accombany the Interim norms
now being distributed. The present report is based on 307 children
tested in the Lawrence and Kansas City, Kansas areas in 1971 and 1972.
They come from a generally middle class population and are otherwise
unselected. The greatly enlarged norming population now being studied
will include a number of different regioﬁs in the United States, more
varied populations (urban, inner city, suburban, and small Tawn), to-

gether with sample data from Canada, Great Britain, Wésf,Germany,

" Belgium, and Australia. Doubtless it will prove necessary and desirable

to replicéfe the analyses reported here on the larger sample, and to
extend them to include regional and international comparisons as well as

demographic contrasts not yet possible wifh.exisfing data.
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Results
Table | shows +&= basic KRISP data (mean time to first respbnse
and total errors im i1 items) averaged separately by age and sex and

combined in various ways. The findings are based only on the first

Insert Table |
about here

administration of the KRISP to each child, and a random half of the Ss
in each age x sex cell were tested with Form A, the rest on form B.
(See below for interform comparisons).

Sex Differences in speed and accuracy.

The overall sex difference in time indicates that females respond
stightly faster than males, but the difference is not significant
[F(1,299) = 2.18, n.s.]. That females make fewer errors, however, is a
significant finding [F(1,299) = 4.28, p <.05]. The sex-by-age fnter~
actions are not significany, yielding F-ratios of fess than |.0 for both

time and errors.

Age Differences in sp:= =nd accuracy

The effect of age}mES‘analysed-bv comparing the three age levels
used in norming: "young™ (2 yrs., 1O mon. to 4 yrs., | mon.); "midd}aﬂ
(4 yrs., 2 mon. to 5 yrr=., 4 mon.); and ‘‘old" (5Ayrs., 5 mon. fto 6 yr=.,
8_mon.). Time scores y =ld a hump-shamed function with age, with Tbe
middie group respondin: slowest and the old group reéponding‘fasfesf.
Thls rather small effect is nonetheless significant [F(2,299) = 4.52,
p.05]. For errors, however, there is a large, decelerated improvement

with age that is highly significant [F(2,299) = 79.98, p«.001]. No age

hy sex interactions were significant. Figure | shows these results.
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Relationship between speed and accuracy

Pearson product moment correlations between mean times and total

errors are reported in Table 2. thers, e.q., Kagan (1966), have

Insert Table 2 about her

generally found with older children on their MFF test that speed and

- accuracy are neéafively related, with correlations running between -.40
and -.60. As can be seen, Tﬁe same correlaftons on our present KRiSP
data yield uniform{y negative, but substantizlly smaller correlations,
perhaps due to the restriction of range, espezially of time scores, or
perhaps due to the facf that a larger number of experiential variables
appear to influence younger qhifdren's scores, especially their accuracy
scores. In any case the pattern of a generally negative relationship
between time and errors appears to be established in Table 2, and it is
stronger for malss than for females.

Inferform reliabiility.

Most of the Ss for whom the first administration of the KRISP
yielded the dataanalysed above were also given a second administration
less than ten days later using the other form of the test. By the use of
t-tests for correlated samples, the data from Form A (half first session,
half second session, same Ss) were compared with those from Form B in
each of the six age-by-sex cells. None of the t-tests yielded values
approaching significance (all t-values less than |.0) for either time or
errors. Correlations between Form A and Form B on various combinations
of I8é.§§ are given in Table 3. In general it appears Thafvsafisfacfory

inter-form reliability has been demonstrated.
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Tabfe 2. Pearson correlations between mean +ime to first response and

- ?
é total errors on ten KRISP items by age and sex.
| Male Ss Famale Ss Sexes Ccmbined
N r N r N r

, Young Ss (2 yrs., 10 mon.

to 4 yrs., | mon.) 51 -.44° 51 -.08 102 -.28°
A widdle Ss (4 yrs., 2 mon.
[ to 5 yrs., 4 mon.) 32 . -.360 26 -l 58 -.25°
3 Cuz Ss (5 yrs., 5 mon.
T to 6 yrs., 8 mon.) 78 -.21° s -.22° 147 -.16°
E . b e : a
i Ages Combined 16l =, 17 46 -.06 307 —. 11

Sigpil ficance code:

a: p<.05; b: p €.02; c: p <.0l; d: p £.005; e: p <.001l.

.
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Test-retest relijability

Session | scores were compared with Session 2 scores to determine
whether on a second administration of +he KR{SP, using the other form,
a pracfice or warm-up effect can be expecféd. For time scores, the
- answer is clearly no, since none of +he t-tests yielded significant changes
for any age x sex cell of combination of cells. For errors, however,
@ there appears to be a definite practice effect leading to error reduction
on the second administration. Table 4 summarizes these changes and their

significance.

i = e o 2 it e =t e

The data reported in Table 3 were arranged to correlate Form A
(regardliess of which session it was given in) with Form B (also regard-
less of session).” A rearrangement of the same dats permits the correla-

tion of Session | data (regardless of Form) with Session 2 data (regard-

IS 1

less of form). The. resulting correfations are given in Tabie 5. Again

satisfactory reliability appears to have been established despite the

practice effects that differentiate Session | from Session 2 scores.

However, separate norms will probably be needed for “second administra-

Tions" of the KRISP.

[SRA'Y

One-year Statility

Since the KRISP measures variables of unknown stability, especially

a® the younger end of its range, it was decided to study stability of
KRISP performance over a one-year period, beginning with three-year-

| olds. Unfortunateiy, at this stage, the only Ss that could be easiliy




Table 4, One-week (other form) retest changes for KRISP time and errors.

Time (sec.) Errors
N  Change (+) t d.f. p* Change (ij it d.f. p*
Young Males 51 +.02 0.05 50 - n.s. -3.10 6.33 50 .00l
Young Females 5l +.17 0.53 50 n.s. -0.92 1.6l 50 n.s.
All Young 102  +.09 0.35 101  n.s. -2.01  5.15 101 .00l
E Middlie Males 32 +.36 F.13 31 n.s. -1.25 2.55 3] .02
i Middie Females 26 +.29 0.76 25 n.s. -t.19  2.25 25 .05
j All Middle * 58 +.33 .38 57 .n.é. -1.22  3.99 57 .00l
% 01d Males i3 +.39 0.76 12 n.s. -1.62 . 2.25 12 .05
E Old Females 15 +.73 1.87 14 (.10) -0.33 0.85 14 n.s.
All 0id 28 +.57 .84 27 (.10)  -0.96 2.40 27 .05
: All Males 96 +.06 0.24 95 n.s. -2.28 6.91 95 .00|
Al Females 92 +.13  0.59 91 n.s.  -0.90 2.57 91 .02
All Ss 188 +.04 _0.25_187 | n.s.. Ll.6l 6;44 187 .00|

toniiazasid

et )

* The probabilities reported are two-tailed. Tha t ‘is for correlated samples.
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5.

retested one year later were children in the University of Kansas Pre-
school who were still enrolled one year after their initial KRISP admin-
istration. Also awkward is the fact that they were some of the same Ss
who contributed to the interform and one-week retest data described abbve,
and had already had two KRISP administrations, a week apart, in the first
year. Moreover, only 19 ma[es and 21 females were available one year
later. |

Nevertheless it appears useful to analyse the effects of one year's
growth and experience (iﬁcluding classroom training in preacademic skills
and intensive participation as Ss in learning and cognitive research
studies over that interval). Therefore within |0 days of the exact
anniversary of their first KRISP, these Ss were given a third and fourth
administration of the KRISP. Again half got Form A and then Form B,
the other half got B then A this time. By t-test for correlated means
(changes), time scores for males, females, and all Ss combined showed
about a ha‘'~--second decline over the year, a nonsignificant change. This
finding is corroborated by the cross-sectional data in Table !, where
young and middle Ss differed by abouf The same small amount in time
scores. Errors, however, declined significantly, as they did in the
cross-sectional study. For males the decline in errors was 3.68 [+ (18)
= 3.61; p.002]. Again similar to the cross-sectional findings, the
females' errors declined still more than the males: a decrease of 5.19

errors [+ (20) = 4.36; p <.001]. Combining the sexes vyields a mean

change of -4.48 errors, which is also significant [+ (39) = 5.67; p=.00l].

Pearson correlations were calculated between yeur ! and year 2 for
both time and errors by using the average of the two administrations in

the first year for the year | scores and the average of the second yecr
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administrations for the year 2 scores. This pooling of the two adminis-
trations separated by one week in each year was done a) because we were
more interested in trait stability over @ year than in test stabitity
and therefore sought the best possible estimates of the child®s "true’
scores; and b} because by this method Form A and Form B contribute
equally to the first year and the second year means for ewzch dhild.

Table 6 gives the anniversary correlations. As can be seen, they are not

- e Bt e e T B0 " e e S P o

impressively strong for either time or errors, but in general females

appear to be much more stable than males, Judaing from this smal! sample.

Special Populations

As has been mentioned, efforts are under way to obtain KRiSP norma-
tive data stratified by population density (urban, suburban, small fown,

and rural); by socioceconomic status; and by nation and language groups.

No results are yet analysed from these efforts. However one study, now

three-fourths completed, is providing interesting data on the KRISP per-
formances of retarded children. With the colliaboration of Delores Segler
and Jo Ramberg, we have adminisiered the KRISP to 99 retarded children |
drawn from two residential institutions for retardates and special class-
rooms in two school districts where the children live at home. Groups

of institutionalized trainables and educab!eslhave been run, as weli as
home-living trainables. Fifty-three home-living educablies, to complete
the deéign, have been contacted, but not yet tested. Nevertheless scme

preliminary analyses can be reported.

s
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Table 6. Pearson correlations between the 3-year-old and the 4-

KRISP‘performances of the anniversary sample.

N Time Errors

Males 19 -.16 +.09
Females 21 +.67d +.42D
. a e

Sexes Combined 40 +.21 +.33

Significance code:

a: p€.10; b: p <.

Fay

e

vy
0

: p<g.02; d: p <.001

year-old
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The institutionalized ciiildren were patients at the Parsons State
Hospital and Training Center in Parsons, Kansés or the Kansas Neurological
Institute in Topeka. Their stay at the time of testing averaged more
than a year at Parsons, and more than six months at KNI. The non-
institutionalized sample is drawn from the special classes for retardates
at Grandview School, and from similar classes at Wel Ibourne Schoo!, both
in Kansas City, Kansas. The compariéon normals are from the University
of Kansas Preschooli Table 7 shows the composition of the samples by

age range and estimated |. O, range and estimated menta! age range. The

. e 8 e e e o o o e o S ¢ o - - —

Qs are approximations based on varying estimates available on the pre-
school population as a whole, and in the folders of the retarded children.
Often only one or two estimates were available per child, and the in-
struments used included the PPVT, WISC, Leighter, and Stanford-Binet.

The PPVT scores were all discrepantly high, and were not used if another
score was available. The educab!e-trainable distinction was routinely
made as a classificaffon by the Parsons' staff, and the other retardates
were se! cted so as to approximate the Parsons' groups.

The KRISP was administered by a procedure as close as possible to
the standard one. The only modification was occasional simplificafion»and
repetition of both instructions and the five practice Items, as needeq,
with the retardate groups. No gdldance or prompting was given once the
test proper had beguh. 1f a retarded child did not finish In ten
minutes, he was re—fesfea, beginning all over with the practice ifemsla
day or so later. At the end of each sessjon each retarded child re-

ceived a small toy or a piece of candy.



Table 7. Characteristics of samplés used in KRISP study of retardates.

Approximate Approximate
Type of Child N C.A. Range M.A. Range I.Q. Range
Normal Preschoolers
Younger 33 "4 10 5 yrs. 4 to 6 years 100 To 120
0lder 25 5t0 6 yrs. 5 to 7 years 100 fo 120
i Retardates’
Trainables 70 8 tfo 14 yrs. 3 to 6 years 30 to 50
; Educables 82 6 to 12 yrs. 4 to 7 years 50 fo 70

* Approximately the same for institutionalized as for home-living. For
sample sizes of each, see Table 8.

il ok
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Table 8 gives the prelim’nary results. A formal analysis of variance

awaits the testing of the 53 home-iiving educables, but prefiminary

t-tests indicate that retardates respond faster than normals (p£.05),
and make more errors (p<«.0l). Trainables and educables respond aboufy
equally fast, but trainables make significantly more errors (p<.01).
Insfifufionalized trainables are somewhat slower than home-living train-
ables {(p< .05) and make many fewer errors (p<_.0i). In general, among
the retardates, institutionalization appears to make for more reflective
respbnding, while degree of retardation so far does not appear to have
as strong effects as institutionalization. The ﬁain effect of retarda-
tion per se is that retardates have higher error rates than normals, as

expected.

Summary and Conclusions

fnitial norms on the KRISP indicate that females make slightly, buft
significantly fewer errors than males and are probably more stable over
a one-year interval. Males show a stronger regative relation befweén
speed and accuracy, hut otherwise there are no marked sex differences.
The effects of age (cross-sectionally and longitudinally) and practice
are readily se=n in the form of error reduction, but not as a systematic
change in the speed of responding; The efficiency trade-off that with
older school-age children on the MFF creates a sizeable negative correla-
tion between speed and accuracy appears present, but much weaker, in
KRISP data from preschooiers. All comparisons.supporf Thé high agree-

ment between Form A and Form B of the KRISP.
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Table B. KRISP Scores cof Norma! and Retardate Children.

Younger Preschoolers
QOlder Preschoolers

All Preschoolers
Trainable Inst. Retard.

Trainable Home Retard.

All Trainable Retard.

Educable Inst. Retard.
Educabje Home Retard.

All Educable Retard.
All Inst. Retardates
All Home Retardates

All Retardate Ss

82

62

90

152

Time (sec.)

X 5.D.
5.60 2.58
.83 2.0l
5.23 2.34
5,12 .83
3.86 112
1,46 2.45
A .8l

incomplete data

incoipiete data
64 2.54

incompiete data

incomplete data

Errors

X

.89

.3

31

.46

67
2.35
.54
.40
.48
.83

.89

.65
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Retardates of the same mental age as the norming population respond
more impulsively than normais, but degree of retardation appears to make
less difference than institutionalization. Perhaps because they are not
as protected as institutionalized children from tasks too difficuit for
them, the hpme—living retardates appear to develop an especially rapid
and error-prone style. Conversely the children living in Institutions
either have stronger expectation of success, or perhaps a stronger,
deprivation produced motivation to please adults who work individually
with them, for they take longer and do better than their home-living
peers. |

So far the KRISP appears to be a reliable instrument, with face
validity related to the MFF (Kagan, 1966), after which it was patterned.
Its predicfive validity has not been adequately tested as yet, but
studies are under way (Wright, 1972) to assess its relationship to in-
dividual differences in infant attention as well as to the MFF per-
formances of children as they reach schoo! age. KRISP scores at age
three may not predict KRISP scores at age four for boys, but they do for
girls. The abilify of the KRISP to predict other performances in other
situations is being assessed in three experiments and one observational/
correlational study in this laboratory (Wright, 1972), and it is hoped
that by the time enlarged norms become aQaiiable, a clearer picture of
its ultimate practical usefuiness will emerge. In the interim it appears
to be a useful research instrument.

We may speculate that the error scores reflect an acquired ability
to visual analysis, since they appear so much more susceptible to syste-

matic changes than are time scores. The latter, on the other hand, are



0.
probably more stable indicators of a lasting cognitive style. T there~
fore appears to be approoriate to use them in conjunction to make pre-
dictions of children's differential functiona! effectiveness in different
types of tasks. Impulsive children do appear fo get more reflective as
they get older, and after all this is what most formal teaching is
directed toward. But a second educational goa! miaht well be to preserve
the impulsive child's fluency and expressiveness,while enhancing that of

the rather cautious reflective child.
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Introduction

\s a part of a continuing research program on attention
;ses and cognitive styles in early learning +the presen
dertaken to elucidate a developmental shift in determi
rion that we have hypothesized (Wright, 1972), Simply
sr preschoolers and toddlers are more likely to respond
of phywsically sali=nt portions of stimuli, regardiess
older children are more likely to "decenter' thelr att
so as to take into accanT less obvious, but logically
ez of the task.

fany investigators have noted that younger preschoolers
id more to color than to form, while older ones appear
lominant. Gaines (1570) has suggested that while this
>pmental phenomenon due to the Maturatimn of the organi
wznces with form and color cues, it could also be based
In support of the faTTer, she demonstrated that an ext
>n-dominant dimension relevant, once completed, had a s
subsequent optlonal color-form task, producing a prefer
usly relevant dimension. Tighe, Tighe, Waterhouse & V
e, demonstrated the same phenomenon as a methodologl
idies which had flrst assessed dominance and then exper
:d discrimination on the dominant vs. nondominant dimen
%ibnal reversal (e.g., Smiley & Weir, 1966). Tighe, et
nerely adminisferingla preference assessment task for c¢

atting effects, apparently because such tasks confront
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a forced choice. Gnce‘made and followed consistently for a few trials,
such choices (i.e., whether to match on color or form when it is Im-
possible to do both) have a setting effect on The.following task.

Corah and Gospodinoff {1966) reasoned that the younger childreﬁ's
initial osreference for responding to color cues was a function of the
ease of locating these cues in conventional stimuli. That is, ordinarily
color inheres in every part of a sfimulﬁs,while form cues are found only
in specific locations (e.g., on the perimeter of planomatric forms).
Therefore more selective optical scanning is required for form responding
than for color responding with ordinary stimuli, such as those conven-
tionally used to assess color-form preferences. Since it takes less time
to locate color cues, and since younger children respénd rabidl? to fhose
cues that first attract attention, their general color—déminanf responding
is explained on that basis.

Where Gaines (1970) and Tighe, et: al. (1970) established setting
effects by the sequencing of experiences over time, Corah (1966;1967) and
Katz (1971) have done so by manipulating the immediate salience and locus
of cues in each single stimulus. Instead of esfablfshing set qua Habif
or expectation, they established it by the aTTenTibn—geTTing properties
of the stimuli Themselves. Color cues can be made more immediately potent
either by increasing the saturation of the colors used (Corah? 1967), or
conversely by making the form cues more difficult to locate and identify.
The latter can be accomplished by making the forms more complex fCorah,
1966; Katz, 197!). Correspondingly form cues can be made more immediafely
salient by repetition of concentric contours within simple shapes (Katz,
1971). This serves to distribute form cues more completely throughout the

figure as color cues are ordinarily distributed. Finally, form cues can
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be made more salient by making color cues less so. This was done by
Katz (1971) and in part by Corah (1966) by locating color cues on the
periphery of the figure, where ordinarily form cues are found. The
effectiveness of these four kinds of salience manipulations has been
demonsfra%ed in the studies cited.

Consonant with the hypothesis that immediate salience plays a setting
role is the finding by Katz (1971) that impulsive Ss on ‘the Kagan MFF test
of conceptual tempo respond in general more to color and reflectives more
to form. But when Thé stimuli were so constructed as to make form the
immediately saljent cue, impulsive Ss chose it almost as often as reflec-
tives. We thus have two phenomena, not one. The rapid responding of
impulsives ggg_youngér childien generally makes them more responsive to
color cues, and it also makes them more susceptible to short-term sets,
whetber produced by differential salience buil* into the stimuli or
establ ished through sequence. One might thersfore predict the same diff-
erences between, say four-year-olds and five-year-oids as Katz found
between impulsive children and reflective ones. In either case there
should be two differences: !) younger or impulsive ch?ldren should in
general réspond more to color and‘older or reflective children shouid
respond more to form, especially with neutral stimuli, and 2) younger and
impulsive children should more closely resemble older or reflective
chi{dren when a set is established (either by sequence or by salience)

toward either strong color or form responding.

Method
Deslan
This experiment was designed-to study color-form preferences in a

forced-choice matching task as a function of age, dimensional salience of
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stimuli, and temperal sequence of experiences with them, fogether with
the interactions among these variables. Salience was manipulated by
extensions of the stimulus construction methods summarized above for
all Ss. Age and sequence are within-subject variables. Given six
sets of stimulus items ranging from higﬁfy form-dominant to highly color
dominant, half the Ss received the stimuli in order with the most color
dominant first and the most form d.winant last. The other half recelived

the same stimuli in scrumbled (random) order.

Subjects

Twenty~eight preschool children,‘selecfed only by parental consent,
served as Ss in the experiment. They sere divided Into four groups in a
two-ages by two-treatments factorial design, with seven Ss per cell.

The younger Ss' mean chronological age was 48 months; the older groups

averaged 66 months of age. Half of éécﬁ group was assigned to the

"ordered" treatment, and half to the '"scrambled" treatment. The two
~treatment groups were approximately equated for age, and all groups s

contained approximately equal numbers of each sex.

Apparatus

' ‘ Sixty stimulus cards were prepared in which a standard figure appeared
in the top half and two variants were located side by slde in the bottom
half. One of the variaﬁfs matched the standard in form, but not color; the
other matched it In color but not form. Six sets of ten cards each were
constructed so as to be'homogeneous within sets and to range between sets

i from strong color domlnance (Set A) to strong forim dominance (Set F).

Set D in the series was designed to be the same as the neﬁfra! sats used

for assessing color-form dominance by others, such as Katz's (1971)




5.
Series I. Sets F and B resemble Kafé's form-dominant Series ! and
color-dominant Series |, respectively. A general description of each
set follows, including specification of how mismatches of color and
form were accompl ished.

Set A: Highly saturated "da-glo™ colors of widely differing
- hues were used. The background was black. The forms
] were complex, random shapes differing in only one
: small feature.

E ' Set B: Colors still bright "da-glo", background black. Forms
; simple, familiar, differing only slightly.

Set C: 3right tempora colors on gray background. Figures
still more simple and familiar. Forms differ in
zeveral respects.

§ Set D: Tynical of stimuii used to test color-form dominance.

: Primary colors on a white background. Shapes simple

) . familiar geometric cut-outs. Form differences pro-

! - bably nameable (e.g., circle vs. triangle). This set

Lo intended to be neutral (neither color- nor form-dominant.)

1 Set E: Color contained only in broad-band outer contour line
: defining the figure. Markedly different geometfric
shapes, with two successively smaller identical forms
outlined in black within the larger color outiine, on
i a white background.
. Set F: Markedly form dominant. Form contours repeated
| ' concentrically five times by black lines effectively
] filling the figure with form cues. Simple, widely
. differing geometric shapes. Color in the form of

short, thin line segments at the apsxes of the
§ . outermost contour. These |ine segments were exten-

‘ sions of the black |ines forming the sides of these

; polygons and repiaced them at outer corners wherever
the angle was less than 180 degrees.

Four warm-up cards were prepared for use with all S5s, to establish
3 a pointing response on the basis of match to the standard. Two were

colored animal pictures and two were colored abstract figures. One

animal item and one abstract form required a color match because the
: forms for all three stimuli on the cards were identical. The other

animal and the other abstract item forced form matching because all




é | three stimuli were of the same color. The order of
administration of fhis warm—up series was: a) forced color
animal; b) forced form abstract; c) forced form animal;

d) forced color abstract.

The sixty test cards were placed in clear acetate folders
and bound in a large ring binder. {n the scrambled treatment
the order of The‘sixfy items was randoﬁized with the const-
raint that no more thar two ih sequence could come from the.
same s@f; and that exactly two from each set must appear
in each block of 2 items. In the ordered treatment all ten
items in Set A were presented first, Set B second and so on

with Set F last..

Procedure

Each § was brcught to the exéerimehfal room by E and
seated facing E across a Tablé. The E then presented the
warm-up series, prompting and correcting S as needed to elicit
a proper pointing response, defined as fouchlng the correct
responsé choice with a finger. The E then presented each
of the stimulus cards séying, "Point to the one that looks

the most |ike this one.," (E pointed to the standard stimulus).

If S asked questions or poinféa out that none of the stimuli
. v were exact matches, E responded only by repgafing the inifiai
instruction. Each S had unlimited time in which to make
his choice. When the S had completed the series, he was

given a graham cracker and returned to his classroom by 5..
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Resultts
Mean per cent fcrm choices for eéch stimulus set
(regardless of order) were calculated for each S. Figure
[ shows the results for,sach group. A mixed-desiagn analysis

Figure | about here

of variance was performed on these scores, using one
wifhin—éé and two between-Ss variables. As indicated in
the anova summary in Table !, age had a significant effect

upon the rate of form responding, with older children

responding more to form (F(1,144)=414.86, p‘<.005). The
ordered (form-to-color) sequenée'produced less form resp-
onding than the scrambled sequence (é(l,l44)=5.22, p<.02).

+ oo
it

The iargestT main effect, however, was + of stimulus set,
With but one reversal in twenty adjacent comparisons, each
;uccessive[y fess color-dominant and more form-dominénf
sef‘produced no change or an increase in form responding

over its predecessor, regardiess of presentation order.

This main effect was highly significant (F(5,5)=56.74,p<.00}).
The difference between the age groups was greater for neutral
and form~-dominant sets than for color-dominant éefs,.and

+his interaction was significant (F(5,5)=2.78, p<.05). The
remaining interactions weré non-significant, fhough In Figure
| it appears that younge% Ss were more influenced by sequence

than were older Ss.
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TABLE |

Analysis of Variance

Source df MS F
Age (A) | 414.857  13.208 * 4K
Order (B) I : 164.024 5.220 * %
Stimulus Set (C) 5 239.210 56.739 *H R X
A X B I 22.881 < 1.0
A XC 5 t1.714 2.778 *
8 X C . 5 2.538 < |.'o'
AXBXC 5 © 4.224 < 1.0
Error (beftween Ss) |44 31.412
* p< .05
*¥ b 025

£%% 5 005

*X%¥¥ 5,001




Discussion

Although these results do not eliminate the devélop—
mental stage hypothesis for explaining the shift with age
from coloé fo form dominance, they do strongly indicate
two kinds of setting effects which are quite powerful:
sequential order and salience. Seauential order appears to
have operated by inducing a color-responding set in the
early trials by means of the salience pull toward color
responding. As the ordered group proceded through the task,
this color expectation was gradually eroded by increasingly
form dominant items, but the sequence nevertheless continued
to have effects even in the las* set (F), and especially fof
the younger-Ss. The scrambled group, on the other hand,
getting all kinds of items differing in salience from the
very beginning, showed the simpieveffecfs of differential
salience ThroughouT, | |

We may conclude that manipulating the saliency of
dimensions is a potent way of influencing a child's
dimensional preferences, especially when comBined with a
”fadingﬁ sequence like that used In the ordergd condition.
Apparenfly the procéss called decentration by Plaget is
responsible for much of the color-form shift with age, since
this effect can be experimentally reversed locating the
desired cues Throughouf the figure and restricting the
previousty ubiquitous and dominant cues to very specific

loci.



g,
But at each level of salience and in each order of

administration, the fact remains that older Ss were more .

form-dominant than younger ones. Therefore age or stage
must still be considered as a candidate for at least some
causal role. It was therefore decided to compare these

results, ignoring the effects Jf sequence,with those of
Katz (1971) whose Ss were all the same age, but differed In
cognitive style (reflection-impulsivity). [|f the latter
variable, known to be corre|afed with age (reflectives
appear more mature), explalns the same effects that in the
present study must still be considered as possibly due to
age or stage, then the case against the developmental-
maturational/hypoihesis will have been strengthened. Katz
had only three sets of stimuli differing in salience of
form and color cues, but a careful comparison of ruleé for
! generating stimulus sets and examples of each indicates
that her sefies-l, Il, and 11l items are comparable—%o

Sets D, F, and B, respectively. Figure 2 is a plot of all

of the Ss feporfed above against Katz's data. Clearly her

e . = —— e o e = = — " en e = wn = —
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reflective Ss, whose ages almost exactly overlap our two

age groups combined, resembie our older Ss, while her imp-

| ulsive Ss respond |ike our younger group. Thus it is possible
that the remaining effects in the présenT study still

i : attributable to age may In fact have more to do with .
visual infoirmation processing skills and preferred rate of

‘ O B . . ’
: response than they have to do with maturational phenomena.
ERIC ponse 1
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Habituation of Concept Stimuli in Toddlers
Abstract

Eighteen 3-year-old subjects were shown four sets of slides:
miscellaneous slides, a concept set to be habituated,'test,slides,
~and a second misceilaneous set. Rasponse times of looking-on

slide, looking-off slide, and total time of looking while each
3 -~ slide was on were recorded. During the test slides, tooking times
: on the previously habitugted category siides were the shortest,
looking time on new slides similar to the habituated category were
second 10ngest, and neWAslidés Trom a novel category received long-
est 1goking times. It was concluded that the toddlers did have a
conceptual cafegory and showed generalized habituation to similar
slides in that conceptual category more than to slides in a novel
category. Habituation of response was also shown within sessions
and between sessions. Dishabituation 6f atteﬁtion %o previously
habituated slides was demonstrated during the test set. Individual
i patterns of habituation were disfinguishod and served to "predict"

differential looking response recovery on the test slides.

— i e ma -



Habituation as an adaptive process

It seems probable from accumulated eviderce that Tearning
takes place in a context of interaction between the biological-
maturational limitations of the child and environmental experience.
Learning can be thought of as an adjustment in the cognitive struc-
fures of the child due to individual experience. If the cognitive
structures established prior to the learning situation are known,
the learning situation may be manipulated and particular kinds of
learning demonstrated. However, it is impossible to know all the
experiences a gfven child has had, and all the processes involved
in 1eérning are themse]ves_sti1] not well defined. |
E This paper is addressed to the concept of habituation as one
process that facilitates learning by limiting the organism's input.
Habituation serves to terminate familiarization as a learning process,
and correspondingly to free the organism to attend selectively to
changed or novel inputs. It &Tso @y constitute @ deveijopmental
bridge from simple stimulus generalizaticn to the formation of the
earliest protoconcepts or schemas.

Habituation is often considered an indication that initial
learning (i.e., fami]iariiation) has taken place. As Kessen et.al.
(1970, p.361) put it: |

"The typical argument has been that habituation represents

learning not to respond to certain stimuli. Since habituation

may predate positive learning in that it does not require

the occurrence of a new response, habituation may provide an

index of early learning that avoids the troublesome problem
that ease of response elicitation is often confounded with age."
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Individual differences

i
g .Habituation data, especially with infants and young chifdrcn
(Self, 1971) are difficult to interpret conclusively because of
] persistent ihdividua] differences. Systematic analysis of individ-
] ual habituation patterns can therefore help clarify these complex
phenomena (McCall & Kagan, 1970). Hopefully, individual predictions
’1 of learning and/or performance could Be made from such patterrs.
Self (1971) points out the interacticn between individual
differences and stimulus novelty. Self found habituation bf
infants' looking times to repeated slides (using the subject-control
procedure), and recovery of looking time when an auditory stimulus
E wa§ added. She also analysed different modes of lookirig in her
: subjects and divided her subjects into three groups on that basfs.
One group was ccmposed of subjects who showed some decrease in
j looking over four presenfations of the habituation slides and some
" increase when the auditory stimulus was added. The second greup
were those who showed shorter lcoks at the first presentation of
T slides but greater proportidnate increacses when the auditory stimulus

was added. The third group showed no habituation to slides and no

increase when the auditory stimulus was added. This form of analysis
served to simplify her results and facilitate interpretation.

i : Lewis and Goldberg (i96€9) studied the "acquisition and violsation
of expectancy" iﬁ 44-month-old children. They used four pairs of

slides in a predetermined order, presented for a predetermined tire.




Response decremént and recovery vere measured by visual orientaticn
along with other messures. They found response decrement upon repeated
presentations and response recoviry to stiﬁu1us chanae.

McCall and lagan (1970} studies individual differences 6f
infants in responding to a standard stimulus and then to a novel
stimulus "with varying amounts of ﬁiscrepancy_fromrthe stardard
stimilus". They found some subjects who responded only to’the first
'preséntation of the novel stimulus, others that resgonded with Tonger
+ fixations as the discrepancy between familiar and novel became larger,
‘and stiil others who failed to habituate and "failed to respond
differentially to the discrepant stimuli". They concluded that the
general looking pattern must be assessed individual]y if habituation
is used to predict effects of discrepancy.

Bhana {1970) Found large individual differences both in total
fixation times, and in rate of habituation, measuring slide fixation
times in infants. She also found habituation dependent upon the
Stimu]us, its order of presentation during 2 segsion, and ratss of
exposure. Bhana suggested modifying har procedures to lock at
habituation across sessions rather than within them. She also sun-
gested making an individual criterion for habituation ratcs rather N
than using an arbitrary criterion for all subjects. :

Formation of concepts and generalization
of habituation i

r

Vinacke (1951).states "Concepts must be regarded as selective



mechanisms in the mental organization of the indivicual, tying
together scnsory impressions, thus aiding in the identiffcation and
classification of obiocts.”" This mental crganization car bo discussed
for difficult, abstract concepts, and also for simple categories
forhed by a tédd]er on the basis of color or some cther "alike"
feature. Although researchers have often studied the acquisition of
concepts in children, thay have net often sought to determine at
what states or ages éhildren firs ome capable of formation of
concepts. |

Habituation in children has been associated with "a more
efficient model building system". (Lewis, 1967). To tbéﬁextcnt‘that
%ifferent

e
members of a single stimulus category, this paper cons

protoconicests ‘involve similarity of basic responses 1

possiblity that the generalizaticn of attentional pi%te;ns from one
instance of a category to another censtitutes evidence of the carliest
states in concept formation.‘Lewis (1967) related hzbituaticrn rates
to a number of subject variables. An important finding was; “response
decrement was shown to be directly related to measures of cognitive

capacity such as 1Q in the preschool child and performance on a

. concept formation task." (1967, p.10). This association has been

strongiy indicated for response decrement in visual looking, but it

is not yet known how respense decremerit in other medalities is

re}ated to cognitive capacity. |
There is at least a.:ontinuum, if not a sharp difference,

between stinuli clustercd mainly by perceptual clues (co]or,form etc.)

RPN
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and stimuli that are alike because of a conceptual linkage that
requires more complex mediation. Lee (1965) determined which concept
cues children from 3 yrs.,6 mon. to 6 yrs., 5 mon. of ege used and
found that analytic concepts (simi1aritie§ based on comporcnts of

the total stimulus) arnd sex-typed concepis produced the most errors
when children were asked to find the stimulus that was different in
an array. The conceptual dimensions of <clor, size, form and number

produced least errors. Such studies indicate that the young child

“tends not to utilize these more complicated forms ¢f classification.

In a geyminal paper on the orienting reflex and attention,
Jeffrey (1968) discusses serial habituation and the formation of
"chains of attending responses” as the earliest manifestation cf
cognitive schemas. :~ regard to cue_sa]ience, Jeffrey points out
that the response.of tﬁé chiid changes, not the stimulus. Although

verbal mediators are the most popular targets of research beczuse of

. their observability, Jeffrey says that this does not mean that

perceptual mediators "images, concepts, cognitive structurcézwor
schemata” are nonexistentvor “n not have a ”potentia}'functiona1
relaticnship with overt behaviors." Mgreover, he strongly suggests
that such perceptual mediators are more utilized in the conceptuel
activity of preverbal children (i.e., 274-yeér-o1ds).

Following this thinking, it can be said thachrimdtive conéepts
are perceptually mediated, and the generalized habituation would '
be an indication that éome concept has been formed., It may be an

especially useful and important indication in dealing with proto-



concepts in young childrer vhere verbal mediators are not yet

available. .To follow this thinkino further: if serial habituation
of attention tec genéra]ized perceptual stimulus attributes sucﬁ as
color can be demonstrated, there should aiso bLe evidence ¢f cenor-
a]ized.habituation-with stimuli that are conceptually alibec on a
‘more complex "cognitive level. it is hypothesized that if there
is generalization of habituation\ffom a repeated stinvdus 1o
physically similar stimuli, then to the child, those stimuli are
in some sense psycho]ogica11y.simi1ar. CorreSpondingly if habit-
uation of a stimulus generalizes to other stimuli that are logically,
functionally, semantically or categorically related to it, though
not physicaily similar or a simple, obvicus level; it .could then te
said that the stimuli are somehow psychologica11y or congitively
cdnceptua1ized together by the qhild. A process of this degree of
sublety could easily be disrupted by a variety of extranéous
stimulus features, thercfore simple, standardized stimuli, bearing
an obvious conceptual roiaticnship to one another would be needed
- to demonstrate such proioconcepts.;u
Kounin (1943) did a,satiaticé/co~satiation study in which,

when the response of drawing schematic animals was satiated bty

IS

repetition, co-satiation of the response for schematic dréwings
of similar animals was observed in normal children. Fowever, the
: ' co-sztiation observed was much less for young vetardates end

K approached zero fcr older retardectes. His -interpretation, hased on

o et




Lewinian field theory, was that any respense feature, 1ike satiation,
should generalize to similar stimuli only if 5 perceived the sim-

ilarity and grouned the stimuli together, as the norrmal Ss did.

Design of the study
Based on the foregaing reasoning, this study was desigried to

determine whether the existence of gimp1e rategories (protoconcepts)

in three-year-c1ds could reasonably be inferred from habituation data.
; Specifically it sotught to demonstrate greater generaliration of
habituation of attention (lcoking time) within a category of stimuli
than between categories of stimuli.

Each sossion consisted of four sets of slides presented cre at

a time, with S controlling presentation rate.

. Table 1 about here

The fi~st set was a pretest containing 18 misceilaneous s1ides

; (Misc. 1). The second set {6 slides) was the concéptual category

to be habituated, and was repeated six times. The third seil was

i a test series of 18 slides,-containing the 6 fami]iar (hab:i tuated)

0 o s]ides,.ﬁ slides that were similar (iq ihe same category), end €

novel (new category) siides in random‘order; The fourth set wés a
post-test consisting of 18 miscellancous slides (Misc. 2), very siniiar
to Mis;. 1. A1l Ss receivnd the same treatmen , encept that the
c.tegory to be habituated was counterbalanced across $s. Each child
participa;cd in é sessions; the second being a rcp]icafion cf the

first with now habitvated and novel categories.
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Subjects

The subjects in this study were eighteen tcddlers from the
Edna A. Hill Preschool rarging in age from 32 months to 42 ronthg
with an averegye age of 39.5 wraths. They were randomly assigniad
to three groups of six, counterbalancing for sex. Fach group of
six subjects received a different conceptual category to be habit-
uated on each of their two habituation sessions.

Apparaty

Figure 1 stows the major apparatus use¢ in this study.

Figure 1 about here

‘The apparatus was designed and built by Wright (1970) to cbserve

eye-movements o7 Impuisive-Reflective chiidren. It has a slightly

b7

backward tilted seat so the child's head is cowfortabiy supported

by a cushicn end tends to v2main inmcbile. This positicn also

produce~ a favorable camera angie fcr video-taping cye moverentis,
The slide are changed by an exterded lever thch the child can
reach without moving his head. Either a right-hand or a left-hand
Tever can be used by S. There are adjustable stirrups at either
side of the frort chair legs for the child's feet.‘ ihe slides were
reflecled frow a carousel projecter, off a mirror onte the tack of
the screen in front of the child.

Not shown in Figure 1 is the video tape recorder used to tape

each session, ard ithe TV monitor used by the observer to score on-
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Stimuli

or off-stimulus fixation of the oyes. The cbserver had a ~itcrle
two-button switch, one depresced centinuousiy when S was locking at
the slide (on-stimulus) and one for when S was locking off the
stide. She wat~hed the monitor lYive, ;nd ner button presscs':era
recorded on an Esterline-Angus event recorder for s hscgrcut énaiysis

ef on~stinulus locking times. Six channels of the Esterline- Ancus

Recorder were used.  Two channels recorded the S's slide-change lever

presses; two chanbe}s recorded forward vs. backward rotaticn of the
slide d~um (for repeating habituaticn sets); and two charnels recorded
on- vs. off-stimulus fixations from buttons operated by the observer.
Later the video tapes were used by a second cbserver to ascess
the retiability of on- and off-stimulus looking times. The
experimenter operatnd thelforward~backward switch to changevthe
direction bf rotation of the slide drum during the habituation st
so that those six stides could be presented forward and backward

end forward again, etc. to produce havituation.

. )
&

The stimuli were kodak slides made by pnotographing pictures frem
books or real objects. The miscellanecus sets contained 18 slides
each, of a variety of objects such as preschool play eaquiprent,
vehicular toys, ]ands;ages, furniture, and: the like. Random]y
inserted among the mfggellaneous sat were three slides each of .
categories used in the study. Nene of these nine category slides
were the same as any used in the habituation or test sets. The

habituation and test slides consisted of. twelve common fruits,

twelve farm aminals, and twelve envircrmental pattern slices.



Each concepiual cetegovy of twelve slidres contained g series of sia
used for thco hatituaticn set and a similer matched series of six
used in the test set o lest for cersralization within the category.

A Llank slide separeted each seriss from the next one.

Procedurc

With one exception because of illness, the children vere run
on three consecutive days. Ffor one 5, six chs elapsed betlween
the 1st and 2nd experimental sessions. Due to the yocung age of
the Ss, E spent time preceding the experimcnt in each of the ~ur
toddler classes to become gererally acguainted with the rnhildren,
Each S was then taken by apvointment from his classroi~ to the
experimental room, which contained the described apparatus, a dne
way mirrcr t% the adjeining observaticn rcom, end a sm211 chair foo
s the experimenter.
| The first spssion was speni on @ set of proctice siides of

the nurse in the pre-scheol with whon all the chiidren vicre

acquainted, some pictures of the prescheol, and.some other mis-

P celizneous slides that were unré]ated to any of the slides in the
next two sessions. The E sat so as to be out of sight of §.

Due to the short attention span arnd gererul vestlessness of such
young subjects on such a long task (20 slides), E occasicni. ly had

; to encourage the child to go on or adjust him in the chair. Taiking

was held to a minimum and as much as possible edjustments and talking

-

viere done during the blank slidas betwees sets. Moreover, when §

[EUNTRE

did talk to E, & typicaily lecked aucy from ithe screen to o sg.

Therefore lcoking times. (on-slide) were not affected.

O
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When brouught to the room, S vwas given a choice of gmall dime-
store tcys and the toy he sclected, which he received fof‘finishing
the sessicn, was pirced under his chair. He wac told that he
could change the slides 211 by himself and when he got tired of the
picture to go nn to the next one. The E made sure the child was
lever pressing correctly durirg the practice sess jon. In the st
and 2ni experimental sessions, three wafm-up slides were preseh”ed‘
and then E said, "Now I will sit right here. You can change the
stices all by yOJ“sc1f and we can talk when ycu are through.”

The E -held the foaward backward switch controlling the rotaticn
of the slide projector drum in her hand and S changed the slides.

- This enabled S to go thrrugh tha habituasted category of six slides
repeatedly. The E operated the voversal switch at the end of one
pass through the habituation set. Then when S pressed the Tever as -
usual, the slide projector drum went the opposite divection iarii:
it possible to vee the habituated set ciq times vi}houi TRRRRY
duplicates or changing slide drums.

The miscellaneous set of 18 slides has already been described.
(Table 1). The second set of six slides (habituation set) was e 1thgr

-animals, fruits. or environment 1 patterns. The same set of six
slides was shcwn to one group of subjects on their first sessicn

i and another set of six slides was shown on their secund session.

The category serving as novel stimuli for session 1 beceme the

[

habituated category for session 2, end the third category then vias
? used as the novel one. As Table 1 indicated the groups differed only
in which category was assigneu L0 which set.

| Cheerver reliability was computed during the test and satiation
. : Y } ) 3
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series, because that is when the most varietle 1oshing behavior
occurred, enc hecause ‘a2 burden of the conclusicns is based rost
strongly on Ss’ bLehavicr in ihose ceries. w0 observers inaspend-
ently recorced lock-cn and look-off times while observing S's face
on the TV ronitor. One observer recorded these locks live, and the
other from the video tepe. The percent agrecment batween choervers
over blecks of event vacorder chart paper (ezch representing 70
seconds) was calculated as agreement divided by~agrenvvnts‘pfu:
disagreements.

The Ss were numbered sequentially as they ran, and rejiability
was taken on S nol. {R6%); S No6b. (87%); & icB. {94):S NolC. [927):
§.Nolé. (€E%); and S Nol8. (91%). The mean observer veliability was
thus 89 par cent. FReliability was celculated en 35 &, 8, ard 18

for Session 2 and on &'s 1, 10, ang 17 tur Session 2.

Results

Since the three groups of iﬁ.differed only in 3ssignment of
categories to sets in the two sessions, a prelimin -y cemparison of
the three ov - rall group means wat made. Lboking times {on-ctinulus)
in seconds per siide Tor each group were averaged over tie last
three habituation runs (h), the femiliar (f), similar (s} ard novel
(n) test slides, over both sessions, anﬁ for the sexes combined.
The resulting means were: Group 1: 2.91 sec. (.0, = 1.17); Group 2:
3.14 coc. {S.D. = 1.21); and Group 17i: 2.00 sec. (S.0. - 64). A
one-way analysis of variance was performed on these mears and yielced
no significart difference betweer the three groups (r{2,15)=2.692; p>
.10).  Therefore aroups were collapsed in the remaining ana]ysé;,

excent where category was a factor,



‘ Figure & shows the resuits of the habit aied (Tazt Gyicn veel)
& set (h) ond the toot sot, (.5, and n) b cerenories. The mvin

effect or femiliarity (h,f,s,0) was apparert for each catigor,  med.

insect Fisure 2 heve

The least Iroking vas at the eng of the'h set. Dishabituotion was
obtained for the same slides in the test set (f). Generalization
of habituation was obtained on similar slides (s) during the

- test, end the Tongest looking tiwes Qere associated with the novel

(n) test slides. An analycis of variance was run on each session

for these differences cue to familiarity and for sys-
tematic offects of cateqories (fruit, anima]s,'paiterns). Fer Session
1 a significant -ffoct of familiarity was obtained (£(3,45)=4.47;
p<.01). There wac no significant effect of categories (F(Z,15}=
: 2.65; p>.10), and no significant interaction bhelween cateqgeries
| | and familiarity (E;u,@S‘ 1.06; p>.10). Four Session 2, sgain only
the effect of familiarity was significant (F{3,45)=6.6%;y <.001)

Figure 3 shows the habituation and test effects for sex and

! session. With the exception of females {Session 2) the same effect
P as above was shown. There was lower reponse to the similer slides
i
than the familiar slides, but only durina the test sec of Seesion 2
{ for females,
1. Seseiuns were onelysed scparaicly sa as to avoid a porlield,
- - repeated noasuros design in which inicractionss would net tz tootable.

[R———
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Insert tigure 3 heve

An analysis ¢f variance was performod en the data in Ficure
3, co]]apsing’the data across sessicns and catecories, There was
Lo sionificant cifferenge between the sexes., A significant effect
of familiarity was again obilained (F(3,45)=10.80; p<C.001). Tha
Bonferroni t-test (Wike, 1571) was uscd to test the correlatcd
means, and the differences betveen the means for n and h, n ard 1,
and h and s were 2ll significant {crit. diff. = 0.75). "
i A Figure 4 shows response decrerent (hahituation) -uring scssions

from first miscellancous set to secors inicsellaneous sat o f <199 o,

' .

Insert Figure 4 here

! and for both sessio.s together. There was also an overall decrosent
| from Session 1 to Sessicn 2. On Session 1 there was a mean pre-post
§ decrement of .40 sec. per slide and on Sessicn 2 there was a decrement
of .89 sec. per slide. For both sessions combined, there was a
decrement of .50 sec. per slide from NMisc, 1'to Misc., 2. Cowbinirg
Misc. 1 and Misc. 2 within sessiors yielded an cverall decrement
from Session 1 to Session 2 of .15 sec.

The analysis of variance for Figure 4 tested differences on
Sessioh 1 vs. Session 23 Misc, 1 vs, Misc. 2; and the interaction
of Misc; A Sessions (Wirer 1962, p.262). There waes no significant
difference between Sessions. Thore was a significant difference

between Misc. 1 vs, Misc. 2 (F(1,17)=5.68; p<{.u5). There was also

ERIC
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a svgn1f1c:nt intursction betwsen Fisc. and S Gsaons‘(f(], 17)=
12.39; p <.005)

Figure 4 also shows recsponse decrement from first habitvation
vun (G-glides) to last habituaticn run. Three t-tests were used to
compare 1st hahituaticn run with 1asi kanituntion run fTor the first
session {T(17)=4.13; p <.001): for the second sessicn (T{17}=3.4%;

(17)=4.76; p<.C1).

p < .005); and for the sessic.s combined (7

Individual differences in habituation wattoerns

Fiqure 5 shows mean fizaticn rates end palterns ¢f the three

groups of "short lookers", "rapid nabituators" and "slow habitvotoi . .®

] 1 15ert Figure b here

These greups were obtained by a method similar (o McCall and Vacer's
(1670). Each sessicn was placed in a graup on the vasis of ditfore:
tial resronse decrerent of Tooking Lince Tvo Tirst haliteitionoran
to last habituation run. : ﬂﬁ

Fivst tho subjects were ranked accordine o the sur of their
first two and last two hab1tuat1on runs. The short looker groupd w:os

the bottam third of this distributicn. The remaining subjects iove

“divided into rapid and slow halituation groups by the slepe of hebit-

vation irdicator: (HG + H7) - (H2 + H3)/(HZ + H3), Following McCell

and Keaar, “The resulting distritution of ratice was divided 3t the

-median, producing @ sicw-habituation and a rapid-hebituation oriup,

bituaticn and

('\.‘

vhere positive or low-negative vatios indicated siocw h

high rnegative ratics refiected rapid habituation aver the six sets of

stimuli." Four ses:;igis datla were climipzted because of errali
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‘patterns that siowod no cvidunge of Labituetion or simple short,

locking.

Each of the two secsions of a subisct were treated as separ-
ate data in Fig. 5 rather than reguiring that the § remain stable
over sessicns. liowever, following sepzraticn of the 35, there was
some stability cvidenced over sessions. One session for cach of
four Ss was elininatod due to irreqular habituation curves. One
S vent from the slow hebituation {o the rapid habituatior pattern
over sessions.  Three Ss moved from the rapid habituation to the
short leoker patiern over sessions and ten subjects dieplayesd the
same pattern in both sessions.

There was no analysis of variance run on the tabituaiion
Runs because of varizble N5 in eacﬁ groun. Also feme §§ reached
habituation criterion by declining to continue prior t5 going
through the habituaticon series six fimec, makins the repeatod #ii-
sures variable,

Test scerves from the first and second sessions v ore subi oicd
to a 3 X 3 variable-n analysis of variance. The scssicns were
analysed separately (see foctnote 1). In Sessicn 1 the effect of
patterns (seé Fig. 5) was highly significant (F(2,13)=24.15; p <<.021).
The effect of Yamiliarity wes even more significant (F(2,26)=
79.17; p<.CO1), as was the interzition of patterns X familiarity
(514,25)=37.74; p<l.001}. 'The session 2 data produced s%ii1 arcatar
significance.of patterns (F{2,13)=£4.54; p<.00Y), ~femiliarity

(F(2,26)164.68, p<.001), and the interaction (F(4,26)=67.80; p<l.0017.
: ¥ ] - »
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Discussion

y@thonlggi

| In order to assess the oxistence and cohesion of cunciniiun]
groupings in toddlers, a difficult task in children so young,
responses were chosen (locking and slide-changing) uhi§h it vas
hoped would be 2s natural as possible. The task wis desicned so
as to assess protasencepts  indirectly trem these neiursl rosponsos,
rather than requiring more cumplex ard difficult rule-goverred
behaviors such as card sorting or verbal paming.  As Brinwr ct.21.
(1959) renarked vregarding the child's discovery of vecurrint ren-
ularities,
| “Identifyins these recurront resularities is often confounded

- for the ¢hild by stisulus noite wrd by the pattern of resgending
required.”

Habituaticn pracedures, on the other hand, have been typically
employed with infanis ond infra-human animals to asscss simpler
processes in attention and learning. Rather than merely comparire
famiiiar and rovel stimulus Tooking times, as such studies hive ofton
done, hosever, this study borrowed habituaticn tronniques to stivly tne

generalization of i hiteitinn witl

pres

in and between cxporingit rdefined
conceptual groupings,

The stimuli selected for this study represented conventione)
cafegorias (fruits and animals) and also perceplually homogennous,
but rot conventionaliy ramed categories {envirorsental patteras).

The subjccts could have respendsd only on the basis of
perceptible features and rot "true" cencepts. That ie to sy, the

results could be defined exclusively in terms of stimulus general-

ization (especially for the environmerial patterns). Sewo siuple
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generalizatics probudly 4id oceur, as the fruits were ald blazk
backgrounds amd the wni.ols wora dewe in cimilar waler-ceior art-
vork, CDeceuse of the varmnable aspect of the environmental pititerns,
no subjcct£cou1d have used only corventional names of uateqorie: 1o
mediatg generalization. Since theve was no significant diffuvence
amang the categories, the results protably reflect a mixture of
cognitive skills representing the transition from purely stiwulus
generalization to cognitive clustering. Such qrounings czr ba
called proteconcepts. |

Another important aspect of the wcthod of this study was the

mathod of mweasuring looking times. Using video tape to score whore

the child looksd and using only looking-cr time a5 a meli-ur - o
attention arnd habituaiion was more procirs tiin o ¢irte rate o7

s1ide chzngirg (total en time) could i ve ouon,

Table 2 shows the different naans for [ SN obraired if
total slide-on were measured, as Compared with the actrel results
yihen this time was corrected by subtracting off-slice Tooking timp.
Total time is at lezst doubled wher leoking away is not sublracted.
The discrimination between FSH would also have heen attervated
although the seme gradient would have been present for groups I and

II. In Group IIT, the main &ffect would not have been evidert.

T2ble 2 about here

Group Results

The hypoihases rcgarding habituation, dishatituation, Lengo |-
izaticn of habituatien, and novelty were supported. As prodicted there

was no effect of categorics, indicating thet whatever was lacking in
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preformed categuries was made up by sclective generalization on
common stimulus features. A future study should attempt to replicate
results comparing A} ccnventioral catagories desigred to le ¢thor-
vise more phycsically similar and B) ehstract ctimuli which cauld he

- grouped only on thz basis of physical stimulus fantures.  The nin-

dicted sessicn offoct was not found to be sigrivicant althourh

children gererally locked less during the secend sefsion.

Sex Differences .

Although net statistically sienificant, there were slight
i indications of sax differences in looking times. Females had
sl{ght]y Tonger looking times and more generalizaticn of habitua-
tion from familiar to similar stimuli. This finding could be consisti-
] ent with the idea of "females heirg more stable along physiologicel
and physical divincions” (Kagan 1963}. This interpretation makes
; the assumption that.nore gencralization of habituation to cotlcr
stimuli indicatis more stability in cognitive developuent. Such an
; assurption would seem varvedted.

There is also ar indication of stakility for fenales in the

nabituation patterr data. The short luokers were 50% female

subjects and S0 male subjects; the rapid habituators were ¢9%

female and 71% male subjects; ard the slew habituators were €2
1 female and 38% male subjects. The slow habitustion pattern could

be interpreted as a more stable, conservative rate of learning ¢r

Rwnibdant

development and cortains the highest percent of female subjrots.

The rapid habituation pattern i< more orratic and th? short icedor

s ndrdarEant

group could easily be associated with a short attertion span in

general.

Aruitoxt provided by Eic: -
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Some speculations can be mude arout the fmnarianur of the
different hatitvation patterns and the value of using such patterns
to predict discrimination of novel similar siides freaw habituat-d
slides during the test. Possible hypotheses are A) a flour-cedling
effect Tor somsz children, B) differcntial familiarity by the e ¢
habituation, -and €) a longer term nzbituation scquence

Under the flcoor-ceiling effect one would arque that shor:
Tookers co rot hiave reom to exhibit either much habitvation {Ficer)
or much dishabituation and discrimination of novelty (ceilirg), the
Tatter because they perhaps have @ maxirum attention span to A: g
slice. Rapid habituaters clearly have mare variahle or less
constrainy locking times in general, znd would thus be expected ¢
show more dishab{tuaiion. Apperently ro ceiling effect operated for
slow habituators either, although this hypothesis could rot predict
that outcome. The hypcthesis is further weukered by considerztic: of
the dishabituation curve for short Tockers nct in sheolutc tiamues, ‘ot
relative to their low baseline during habit.otizn. From ihis pro-
spective they show better evidence of dishabituztion.

Under the differential familiarity hypothesis, one would predict
that if wore total looking time cccurs prior to habituation, the
fami]iar set becones more familiar, and therefore less d?uhapliuatia
would occcur to familiar and similar slides, Lut more in the navoi oo
For slow habituztors the familiar stiruli we ¢ he nowt familiar, “{5-
producing less relative dishubituation to them, but, by contrast, os g
attention io the novel stimuli. The rapid habituatcrs, by this

argument, sbhould show better dishabituation o familiar stinuli bt
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less sharp discrininetion of novelty. Finally the short lookers
P ¥

should show clear, tut nondifferential dishabituation, at least relative

to their Jower baselire. 1In general these derivations appear to
be supported-by the data in Figure 5.

A lorncer-term habituation sequence hypothesis emerges from tle
analysis of pattern charnges vs. stability from the first habitux .un
sessicn to the second one (recell that the complete experiment was
performed twice with each S, the second time with 2 new category to
be habituated). Ten of the eighteen Ss remained in the s=me patlern
the secend tire around. Four did not produce categorizablie raiter::

on one session or the other. The remeining Tour Ss chowed oniy two

kot
4

- ’-
<
<«

Y
1229}

kinds of pattern-snift bLetween exporiments: R) from slow

to rapid habituatzr (one S) end B) from rapid hebituater te short

looker (three Ss). If there were a long-term proqression or habitusiis

sequence over repeatec experiences of the kind presented, it would
most logically be one of generel respenze decrement. This should
show up in the data as increasingly rapid habdbituation over sessions.

The pattern indicating least exp»r'ane {or perhaps lower develc

mental status) would be one of slow habituation. The next step, with

increased experience and/or development would be the rapid habituation

pattern. Finally, the most advanced or cxperienced Ss would be

expectad to habituate so rapidly that thzy come out as short lociors,

There is no $ in the study wh
developmertal sequznce. Muiti-session replication in a shorti-term
Tongitudinal study would be needed to further test this hypothesis,

and while promising, it leads to no differentia1 predictions about

058 nattern classification violates this
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generalization or dishabituation on the test series. The lanr-term
sequence nyputlrein is thus not inceopatible with the differential
facitiarity hyrothesis, #rd bLoth anpoor to reccive support fraw these
data. |

Timse findings are comparable s McCell and Vagan's (1070
except for the slow habitnators' reponses. The data presented fhow
more habitustion for this group than McCell's did. While these s
contiruad to dishabituate to familiar and similar stimuli, indicating
the presence of a conceptual category, they showed the largest
proportional increase of response recovery o novel stimuli. ‘hite
McCall, et.al. found that aitention did rot increasc with increasing
amounts of discrepancy from the familiar standovd, the prosent iy
did show such results from each group of subjects. Thiz difilve ce
might be attributed both to the stimuli vised and to The ejos ol
In this study cacii seb of six sliver wae avergoed, voihoe thay

scored as sincle sLimulus tines.

Summary

The results of this study gerevally support the rooion thit
the existence of protoconcepts cen he demonstrated in toddlers.
There was significant general response dscrenent of short-term
guration over the hibituation trixls, longer term habituation-within
sessions (Misc. 1 - Misc. 2) and éoma decrement (not significint)
between sessions (Cession 1 - Session 2).

There was significant dishebituation (response recovery) of
habituoted sTidns when mixad withn ﬁew test slides of similar oo

-
f
'

novel catagories. There was always decreasing generilization ¢

-
o,

habituation from “undiliar, to similar, tu novel «lic
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Firally, trere vere consictent tndividuer qitieve.cgs in

hab1l« Uion natterin,  Those Ssocbouin: ot haiatvaiion Ldetired
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inaticn.  Tie ranid habituntior croup, which showed steepas i

tion slope a'sy wheed tie Yorgest Jiah:uitnaf10n durin: e Lot

set.

This study suprorts the preposition that bltuatwnn it a
continuing zhupoweran in the chiid's develepment, 16 1S an acipiive
provess that apsties tie child tooutilize otimuid efficianily. Lless

strongly cuppretad 1 wae possitiity of hebitesticn evidenaing more

cenceplial learaing processes.  Habiiuation way ke a process that

- facilitates learning by screening out familiar stimilus pronerties or

familiar stimuli, tut it does not necess wvily indicate learnirag,
thite genorelized hatituation was feound in three yrar oles, it
probebly gives way to other concepiual proccsses in older ciildeen,

that generalized habitnation e¢ a primitive nerccrtaal
M H ' 3

—y

It s possibie

o

organizer lesas divectly to cther Torms of mediation. Habituatic: nay
or may not continie to indicate perceptual lcirning 'n the older child,
hevertheloss (hese asta show an orderly process indic tive of w2lective
generalization of o dicuriminative response (fehitossd faoi i g)
within cutenorics of stinuli, htweyver the oaild oy have Loveved
the grouping.,  Such data then irdiate the existinee of ot 1ol
short-iers protoconcnpts in toddlers, Additicnal rescarch may bois
determine Lhe degree 1o which perceptual vs. conceptual preecsses

underlie this phencuenor and whether protoconcepts do indeed wavh an



24.

interpadicte point i the developrent of grouping from stinulus

genxtgtization {2 conceptuzl catrorizing.

o
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