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ABSTRACT

The Origins of Concept Formation : Object Sorting

and Object Preference in Early Infancy

Studies of concept formation in infancy have demonstrated
that certain experimental settings can e;icit spontaneous ?pha-
vior from infants which has been called "sorting" or “objécﬁ
grouping”. This study pursues the issue of early sorting with
infants as young as six months, and with a broader range of
stimuli than has been used previously. Forty-eight infants, eight
male and eight female at 6, 9 and 12 moéths were presented with
eight sets of small, mahipulable ob je~ts. Each stimulus set con-
sisted of two groups of four objects each, the groups differing
in size, color, form or some combination of these dimensions.
Stimuli thought to be of high salience were included. Variables
coded were: which object touched first; the order in which objects
were touched; grouping together of objects. At both 9 and 12 months,
infants showed s high level of sorting activity. At 9 months,

94% showed sequential touching of like objects, while 100% did so
at 12 months. 13% at 9, and 44% At 12 months demonstrated at least
primitive object grouping. At 6 months selective manipulation

was conspicuously absent, leading the author to conclude that this

activity must emerge sometime between 6 and 9 months.
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The Oriains of Concept Formation: Oriect Sorting
and Object Preference in Early Tnfsncy

Wwhen young children are confronted with the task of form-
ing groups of objects based uporn a sincle, common attribute Irom
a diverse col'ection of objects with overlapping attributes such
as the "Vygotsky blocks", they are tvpically incapable of doinag
so (Vygotsky, 1962; Piaget, 19%4). They are said to lack the "con-
cept” 0f a group or category which can be defined by a specifio
set of objectively determined features. According Lo these research-
ers, it 1s not un*il early adolescence that a child hae suefficiont
anderstanding of the relationships Detween Category and sub-cate-
aory to successfully complete a compleXx sorting task.

In spite of the results of these classic studies, 1t would
be 1 mistake to assume that the youna child, because s/he cannot
perform an advanced coanitive tasX regui ring what Pilagat calls
“formal operations”, is not actively enaaged in making cateqory
distinctions. Recent research has shown that children as yvoung as
age two readily make cateqory dictinctions, although these early
categories are formed without =5 nlanning and self-monitoring
which 16 characteristic of the classificatory activity of older
children and adults. “osei and “osse L 1065) founrd that theilr twe
vear old subjerts used clusterino almost exclusively as 3 means
of recall, and they assert that assnciative clustering 1s a basic
and automatic activity in verbal organization at this age. In g
simrilar vein, Coldbera, Perimutter and Myers (1974) presented
short, twe word lists *o 2% - 3 vear olds and concladed that
lists of related jteme wore recalled more veadily than Tiste of

Unrel atod trema. coth gf Ehpeeo cteciine socmegt tn gt youny R
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ren make use of verbal categories at what is virtually the onset
of language use. Other data may indicate that categorization can
be found at an even earlier age.

Using a greatly simplified version of the classic sorting
task, Katherine Nelson (1973) carried out a study in which infants
aged 1% to 2 years were presented with collections of 8 objects.
Each grouping of 8 could be sorted into 2 subsets of 4 objects each.
Nelson used “"realistic" objects, including toy airplanes, model cars,
and small plastic animals. She concluded that the‘children did in-
deed categorize the objects, and did so primarily on the basis of
function. While the infants in this study were not preverbal, neither
did they demonstrate a specific knowledge of the appropriate cate-
gory labels. Nelson argued that young children form primitive‘con-
ceptual categories hased upon functional usage, and only later are
these categories given verbal labels. [his position contrasts sharp-
ly with the traditional view that language is a necessary precursor
of concept development (Whorf, 1940; Brown, 1956).

A second study to utilize a simplified version of the sorting
task with infants was done by Riccuiti (1965). He observed the
spontaneous ob ject manipulation of 12, 18, and 24 month o0ld infants
who were given 8 objects that could, as in Nelson's study, be sort-
ed into two distinct groups. Riccuiti's stimuli consisted of geo-
metric forms. One group of objects could be categorized on the basis
0¢ size, another by form, a third by size and color, and the fourth
by size, color and form. Riccuiti looked at both sequential touch-
ing and object grouping. He found that some degree of sequential
touching was performed by approximately A40% of the 12 month olds,
Q0% o€ the 1% month olds, and 70% of the 24 month olds. Oblect

grouping occurred with less frequency, but was <¢ill present % o'l
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.ages. qupuiti argued tha*t the irfants were more likely to sort
those sets which had the greates*s nurbher of dimensions of differ-
ence between them. Thus A s0t in which 1tems differed 1n sire,
color and form would ke sorted rore O0ften than one with a s:ize

di fference only.

The present study attorp s *o answer several guestl ors ralrod
by the research of Nelson (1973) a~4 Riccu:*i (1963)., First, the:r
data revep! thpt even the younoes: 1nfants siudied { one “0 one-and-
Aa=half vear olds) demonstrated eome socuential *ourhinag and ohect
grouping. This lepves npep the meeaimn ity that oven yvounnrr infants
will Aactively Catooorisre grours 0f srall, manipulable obhlects  (Faagar
found passive recognition 07 rategories using looking prefargnce
at four to six months (Fagan, 1973)). This stydy tests 1nfants of
6, 9 and 12 mohths Lo search for *he first occurrcnce of ob lect
sorting. A second guestion relates to ~hoice 0f stimulus obrects,
1f stimuli of agreater salience than those previously uscd rould
be found, might *his not ncre-.se “he gmount of sortinag dorne oy
young infants? The presen: stucdy w17 . res hiohly salient stislg
in order to tesgt thig hynpthag e, "He third and final aueston ~on-
cerns Ricocuiti's =staremert <not nfant sorting can be predicsed
simply by counting the umber ¢f dimensionag ¢ difference belween
two qroups of stirull. Thic scudv investicates the possibilicy
rhat another factnr, (.6, the —olstove woalionee Oor agttract_.venoss
5 the two oblect groups 0 oa s*tiralus s, may 1nfluence the
amount of observable categor:zina Dohavior demonstrated by young

infants., ThHese tAraes L oeurae mor Yabr o t s work onr 1 nfant sortiune.
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Method

Sub jects
A total nf 40 nranes, 16 enct ot the goes 0f &, 4 ;\a

172 months completed the study. In ~ddition, the datay of 6 infants
were not used i1n analyses because of fallure tc complete 1) sort-
ine trials (2), and equipment failure (4Y. « infants in «ah TroLD
were male, and % were female. The cristerion for »nlacement 1~ an
Age aroup was + 2 weeks of the tarceted age (S.D. = + 6.7 <Javel,
All were 0f white, middlie-class parrnts who were recruited by ade-
vertisements placed 'n local, suturban newsSpapers. Earonto were

Dalci fOor *helr participation.

Materials and Apparatus

The stimul:l were all small, easily manipulable obiecte o agn-
sisting of eight sets of ei1ght ob ‘nets eacnh, The sots ol he
sorted 1nto two subsets 0f four oh ects each, with only one loo:-

a3l div sion possible for each set, The sets wore composed 04

Set A:r Four yeollow, cubical plastic "pi'lhoxes" measuring 3/4
inCches on a side; palrec with “our blue clay balls of
aout the same si7e, The ~iay wos malleabhle, and cou!ld
be altered by bitino and s'rikirg. The two groups dl fer
.n color, shape, anc textuare.,

Got Iy Four red souares of hardened ! Ay measuring approx. 3/4
.nTh by /2 inch, which wore nonmatleabhio: paired weoth

-

2

‘odr red "nooks” (O twd oarms of lay Doanci 'onag and 3/
tnches ‘n diameter Soined Dy a4 riant angle) of the sare
material. These ctirmall dif9eor «lightly 1in <iz2e, and
areatly 'n form.

Set CrFour nDrightly colored pilastis "people filourines measur:no
11 /2 inches in heiohs by % inches in diameter. Arong
thas group there wore marglnal, nd we 3s$sume noNnsal.ent
dirfferrnces 1n Olor angd shoane, Those wors palred « -5 four
vellow ovals (2" by L /9" made 0f /0 e masdn o, T
aroups differ in ci12¢, oolor, and ‘form.

LI A
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o Set Ds Four metal hottle\gaés measuring 1 1/2% in diameter, and
painted with black™and white stripes. The caps were 1/4"
in height, and could easily be stacked on top of one

another. These were paired with four yvellow cubes as des-~

cribed in Set A. The two groups differ in size, color, and
form.

Set E: Four large (1" by 3") red ovals of 1/4" masonite; paired
with four small (1" by 1/2) red ovals of the same material.
These groups differ only in size.

Set Fs+ Four "people" fiqurines as described in Set C above , paired
with four red "broom handles" consisting of hollow cylan-
ders 1 1/4" tall by 1" in diameter. The cylanders were flat
on one end and rounded on the other. These groups differ
slightly in size, but areatly in form and color.

Set G: Four bottle caps as described in Set D above, paired with
four "broom handles” as described ir Set F above. These
groups differ in size, color, and form.

Set H: Four flat, yellow ovals as described in Set C above, paired
with four flat yellow rectancoles of the same thickness and
surface area. These groups differ in outline shape only.

Sets A, E, and H were adopted from the study by Riccuiti (1965).

His fourth set, which elicited very little interest from his subjects

and our pilot subjects, was not used in the present study.

The apparatus for presenting the stimulus materials to the 9
and 12 month olds consisted 6f a1 plain, white masonite tray 1/4°"
thick and measurina 10" by 18" in surface area. The tray had two
recessed containers 3" in diameter, one on the lower left, and one
on the lower right hand side, to stimulate sorting., A tray of the
same materials, but smaller in size (5" by 10") was used to present
the stimuli to the 6 month olds. This reduction in size was neces-
sary to accomodate the shorter reach of the younger infants. In
addition, this trayv had no recessed containers, both because
tray of this size did not allow room, and because trials with the

9 and 12 month olds, whih were run first, showed that these infants

made very little use of the contxiners,

Q ‘ (C.




L Procedure

Each infant was seen for one labérntory sess8ion lasting about
forty-five minutes. The 9 and 12 month oldé were seated in a hich-
chair, and the 6 month olds in an .nfantsgeat. The infant's parent
(usually the mother) sat to the infant's left, and was instruted
tc remain passive and not to initiate interaction with the infant

during a trial. The tray with o set of stimulus ob jects was placed

in front of the infant without verbal instructions or modelling.

e stimuli were arranged on the tray in a prescribed "random”

‘Order used by Riccuiti (1965) as shown in Figure 1. The placement

of object groups was varied systematically so that half the infants

roceived a group of stimuli placed on the "x's"”, and the other half
received the same group placed on the "o's". The infant's spon-

t aneous manipulation of the objects was recorded on videotape.

The order of presentation of the eight sets of stimuli was deter-
mh ned by an 8 x 8 Latin Square design (Fisher and Yates, 1963)
which produced 16 different orders. Cne male and one female in each
alge group were assigned to each order. Each presentatbn lasted not
more than three minutes. If the infant showed little interest in
4An object set, the trial was terminated at the end of two minutes.
1lf the infant sorted the ob jects into separate groups, Or kxnocked

dr threw most or all of the objects from the tray, the objects were

gain placed in their original positions on the tray. This proce-

o V]

clure was repeated until the end of the three minute period.

e of

ependent Variables

The following dependent variables were coded by two obser-

ers from the videotape record made of each infant's behavior.
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Figure 1 s Position of stimulus obiects on tray.

x marks the location of one group of objects, and
o marks the location of the second group. Circles
represent recessed-containers on tray presented to
9 and 12 month olds.
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B T - Reliabilities for these variables were high, ranging from a low

of .90 to the maximuwn of 1.0 .

s
Sequential Touching:, Picking uﬁ or touching iike objects in
sequence. Four levels of sequential touching were coded, repre-
senting different degrees of proficiency in sorting the objects.
Level 11 All four of one kind of object followed by
all four of the other kind are touched in
sequence. '
Level 2: All four of one kind and three of the other,
or three of one kind and three of thc other
are touched in sequence.

Level 3: All four of one kind of object are touched
» 1N saquence.

. Level 41 Three of one kind of object are manipulated
se-entially.
Object Groupings Putting like objects into a pile or physical
grouping. Four levels of object grouping were coded.
Level 1t Three or four objects of each kind are con-
stituted as a group and separated from the

other ob jects.

Level 21 All four #bjects of one kind are constituted
) as a group and separated from the other objects.

LLevel 31 Incomplete or partially correct groups are
formed and separated from other objects ( three
of one kind or four of one kind plus one other).

Level 4: Two similar objects are placed or held together
and séparated from remaining objects.

while Level 4 of both sequential touching and object grouping is

K not considered as a demonstration of awareness that all four objects
in a group belono togather, it is seen as an indication cof the
discrimination of a particular object type, This necessary pre-
liminary to sorting was coded to see whether and to what extont
its occurrence preceeded the more rigorous criteria for object

categorization. i1




Attention to task: a. The amount of time an infant spent looking

at the test stimuli. b. Time spent looking away for each gf the
eight trials.
Additional information which was recorded included the type of

. object touched first in each object set.

Results

. The test fqr order of presentnhtion effects and effect of
position of stimulus objects was done with the nonparametric sign
test. Analyses were performed on frequencies of sequential touching
and ob ject grouping across ag€ and sex. The sequential touching aa’
required a nonparametric analysis due to lack of homogeneous data
{ Cochran's C= 0,553 , p =0.02). Two-agroup comparisons within
and collapsed across levels were made with the Mann-Whitney test.
Al11 other analyses were done by parametric analysis of variancec.
The Neumann-Keuls was used for pos%*-hoc comparisons, and t tests

for two-group within-level comparisons.

Order and position effectst There were no effects for posi-
tion of stimulus objects. A sign test yielded a3 nonsignificant
Z of 0.71. Likewise, no effects for order of presentation of

stimulus sets were found (sicon test, Z = 0.65).

Sequential touching: Preliminary analyses revealed no sex
differehces at any of the three age groups. The data were collapsed
across sex and the Kruskall-Wallace One-Way Analysis of Variarn-e
by Ranks yielded a significant effect for age ( H= 6.3 , p(. 05 for

2 d.f.). The frequency of sequential touching tended to increase




with age at all levels, as can be seen in table 1. Figure 2 gives
this information in graphic fofm. Seuuentialttouchina is also

more common at the higher numbered levels which represent less
rigorous sorting. The most dramatic differences occurred between
infants of six monthg and the two older age groups. At 6 months,
sequential touching was rarely observed. Only three infants (19%
of those tested) verformed Level 4 sequential touching,  the most
primitive type coded., This compares with 15, or 94% of the Q(month
olds, and 15, or !100% of the 12 month olds. The differences hetween
A months and the two older age agroups were significant at the .C!
‘evel.

The results for Level 3 sequential touchina are similar to
those found for Level 4, At 6 months, no infant t;uched four like
obiects sequentially, while 50% of the 9 month olds, and 69% of
the 1? month olds did attain this 1eve£ of proficiency in sorting
the stimuli. These differences were sigrificant at the .05 and L0
Tevels respectively.

Levo;s 1 and 2, which necessitated sequential touchinc of
both ;rougp of objerts in a stimulus set provéd too difficult for
the great majority of infants tested. The first ocrurrence of
Level 2 came at 9 months, and of level 1 { sequential touching of
both groups with no errors ) at I? months. No  month olds spon-

-

t aneously performed at these levels. Only ! infant at 9, and
infants at 12 months comprised the totals for level 2, Level °
apperared A sinale‘time. and this at the oldest ace group. As <an
be seen in table 1, there was a sianificant difference between &
and 12 months / p £.0% ) and between 9 and 12 months ( p £.05) at
Level 2, while the totals for Level ! were all so small that no:

significant differences occurred.

-~
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In contrast to the sizeable differences in instances.of
sequential touching and in the number of infants accounting for
tﬂese changes between 6 months and the two older age gfoups. there
vas only l.signifiCant difference between S and 12 months, which
occurred at level 2. This happened in Spite of the fact that at
every level the number of instances of ;equential touching increased
from 9 to 12 months. In part this must bn due to the fact that at
9 months j large percentage of infants AT? already showina Levels
3 and 4 type sértinq. and large Changes in these totals either
cannot be expected or are not possible. At Level 2, however, it
seems that for the 9 mofth olds the sequential manipulation of
twO groups is still not within their gfasp. while by 12 months this

abili ty has undergone substantial development.

Ob ject grouping: Since no sex diffnrenceé APpeared in the
preliminary analyses at any age grour, the data were ol lapsed
ACrOSS seX. A One-Way Analysis of Variance vielded a significant
effect for age ( F = 4.96, PL. 05 for 2,45 d.f.). The pattern ors
results for object grouping was similar to that described above for
sequential touching. The frequency o¢ object qroGE;;g increased
with age, and the higher numbered levels, which indicate less éf“
phisticated object grouping, appeared most often. The data for
ob}ect grouping is presented in quantitative form in Tabdle 2, and

in graphic form in Figure 3.

An examination of the frecuencies of object grouping found in
table 2 reveals that ob ject aroupinc does not occur at 6 months,
Even the activity represented by Leve! 4, of pairing 2 similar
looking ob jects and separatﬁnq them from the other objects on the
tray, which is preliminary to obJect orouving, occurs only 5 times,

v
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for 31% of the 6 month olds. This“is in contrast to the behavior
evinced by the 9 month olds, who formed these two-o0Object agroupings
312 times, involving 81% of all 9 month olds. The 12 month olds
form two-object grouwpinaseven more often, with 57 instances ©Ob-
served involving 99% of this age aroup. The di fference between

6 and 9 months is significant at the .05 level, and between 6 and
12 months at the .01 1éve1. The increase between 9 and 12 months
does not reach significance.

None of the first three levels of ob ject grouping, which i1n-
volve separation of at least three ohjects of one kind, appeared
at 6 months. At 9@ months, only 13% of the infantts tested made
partial or incomplete groupings ( Level 3 Y At 12 months the
percentage ruse to 44, A4 significant increase ( p<.05 ). Neither
Level 1 nor Level 2 , both of which require physical separation
and grouping of both groups of obiects in a set, are found until
12 months. At.this age 43% ( 7 of 16) of the infants make two
groups, but only 1 infant does this perfectly, with no omissions

or incorrect inclusions.

Attention to Taskt A One-Way Analysis of Variance revealed no
signi ficant differences in the amount of time infants at the

three ane aroups spent atterndino to e stimulus objects ( ¥ -
2.075, p =2.125% for 2, 45 d.¢.). The younger infants however, do
have a tendency, which does not reach sianificnace, to 190K
longer than the older infants. The average time a 6 month old
spent lookino at one of the eight stimulus sets was 97.7 seconds.
The v month olds spent somewhat less time, averaqing 94,5 seconcs.

At 1? months lookina ire again docreased to 90.7 seconds.

e’
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A ' Effect of stimulus differences on obiect manipulation: The
eight sets of stimuli used in the study differed greatly in their
ability to e{icit categorizing behavior frem the infants. The
frequencies for which either sequential touching or ob ject group-
ing occurred relative to a given stimulus set appears in Table 13,
These frequencies include Levels 1-3 of both sequential touching
and object grouping for © and 12 months ( 6 month olds did not
reach these levels which involve active touchinag or scparation
of at least 6nn complete aroup of ob - ects from a two-obiect snt)..
OQther 1~formation provided in Table 2 ‘acludes the numboer of 2imen-
sions of difference betwern objiectr in A given set, and the nurber

o ,

of times each type of object in a set was touched first. The latter
provides a measure of object preference or salience. The more
often one type of object is touched first in a two-object set,
the more preferred or salient i1t i« to the infants in the study.

As can be sean from Tahle 3, dimensions of difference bhe! -
ween the objects in g stimulus ser ~an be used as a general pre-
dictor of now much categoarizing/scrting behavicr will occur for
that set. Stimulus sers with ob 'rrta that di€fered on *hree di-
mensions (sets € , A, D, G, and F ) elicited more sorting than
sets that differed on only one or “wo dimensions. Likewise, the
set that differcd on two dimensions elicited more categorizina
behavior than sets that had orly one dimension of difference.

Table 3 also provides us with ¢hec amount of sequential touch-
ing and cobject groupina that occurred among'obgnct sets for which
number of dimensions of difference are held ¢orstant. (1 Can be
seen that the degree to which one ohject in a stimulus set was

preferred over the other, as indicated by the first touch ratio,

correlated hiahly with amourt of categer:zing behavior. Set o,

v
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13

2 stimulus set with 3 dimensions of difference, had one object

type that was touched first by 2% of 32 infants. The other object
in the set was touched first by only 4 infants. This set was
separated into groups more often than stimulus sets which contained
ob jects of more equal salience. With one exception, involving sets
D and G, this type of comparison holds true for all sets used. In
the case of sets D and G, whose first-touch statistics were highly
similar ( 20-11, and 19-13) the frequency count was a tie , or

14 qrouping behaviors for each set. 1f a tie were to be predicted,
it would be for sets for which the first touch frequencies were
close to one another. On the other hand, where the first touch
frequencies were widely divergent for ob ject sets with the same
number of dimensions of difference ( sets A and F, for, example),
there occurred a parallel divergence in amount of sequential touch-
ing and object grouping. This was found for object sets of both
three and one dimensions of difference. Since the stimuli utilized
only one set with two dimensions of difference, no comparison of

sorting for this stimulus type could be made.

Discussion and Conclusions

The primary purposes of this study were to investigate the
development of infant sorting/categorizing of two-group sets of
stimulus objects, and to explore sor. "f the factors that influence
the frequency of this phenomenon. Particular attention was given to
6 and 9 month o0lds because spontaneous sorting had not previously
been observed at these ages, The results of this study indicate
that infants of 6 months do not rccognize, as evidenced by their
ob ject manipulation, that four stimulus objects of one kind are part

of a greup. They do not phvsicnily Sseparate or seguentinlly touch

§
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any four -like-object group ir any of the eight stimulus sets.
An infant's ability tc make this kind of distinction did noﬁ
appear gntil 9 months. By 12 months, object grouping and sequen-
tial touching had become common phenomena.;oecurring at all levels
of proficiency, and observed in the great majority of infants.,
Even though the 6 month olds did not engage in what could
be Cailed "sorting” or “categorizing" ¢f the stimulus objects,
they did distinquish tetween types of objects, as shown by the
fact that two-object pairs were constituted five times, and seo-
quential touching of three objects of one kind occurred on three
occasions. These examples are not considered to be random phe-
nomena because they involve active visual comparisons between

objects on the part of the infant. It should be noted, however,

that these ﬁrequencies are far below those found at 9 and 12 months.

Given that at least some of the 6 month olas did distinguish
differences between the stimulus objects, it becomes possible to
ask why they did nof actively distinguish between object groups,
as did the older infants. One poss<ible éxplnnation could 1nvolve
the amount of time the 6 month olds spent attending to the task.
If they failed to attend to the «+imulus obijects, they could hardly
be expected to sort them with anv dearee of skill or consistency.
However, the attention data rule out this explanation. The 6
month olds attended to the stimuli slightly more than the two
older age groups { the difference was not statistically signifi-
cant- see results section for full description). This lecaves us
with the possibility that the object manipulation of the 6 month
olds differed gqualitatively from that of the clder infants. An

examination of tho Vi§“0~tnpu roecords supports this  conclusion.
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Two factors seem to enter into the 6 month olds' lack of
object sorting. The first factor has to do with motor skill. ht
six months the young infant's motor skills are not highly developed.
while they did pick up the stimulus objects with effort, they did
so clumsily and with frequent mishaps. Reaching and grasping has
yet to be perfected at 6 months, and the infants often seemed to
reach for one object and end up with anotheé; or none at all. They
also had difficulty grasping more than one object at a time, a
talent which is very usefui for object grouping. Even if th=2 6 month
olds had wanted to engage in the behaviors degcribed here as
»sorting”, they would probably not have had the motor ability to
do so.

The second factor contributing to the 6 month olds' 1lack of

ob ject sorting consists of what might be called "distractability"’

It was very common to observe a 6 month old reaching for an object,
beginning the arm movement with a direct, unhurried motion so that
his goal was obvious, only to see his hand veer off at the last mo-
‘ment because another object on the periphery had caught his‘atten-
tion. There wére many instances when 5 6 month old touched two

ob jects of one kind in sequence, and started to reach for the third,
only to change his/her mind before Cpmpleting this l.evel 4 series.
"o some extent this may be attributable to the complexity of the
stimulus array. Eight‘pbjects may be too many for this age infant
to deal with in a plangul manner. Mich of the 6 month o0lds® object
manipulation might be described by t%P ad jective "disorganized".

Another observation arising from the ob ject manipulation data

concerns the infants' ability to sort both object groups of the two-

group stir- lus sets. No 5 month olds performed sorting of this kind,
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and Qt 9 months only 1 instance appeared ( see Table 1, Level 2,.
for 9 months). By 12 months the sequential manipulation of both
ob ject groups in a set could be seen in 44% of the infants, and
physicallseparation of boéh object aroups had occurred. This
suggests tﬁat the infants® ability to sort and categorize the
stimulus sets consisting of two groups of four objects each
followed a pattern. At 6 months infants paired two like ob jects.
By 9 months infants were able to sort out jone complete group from
the two~group stimulus sets. Not until lzlmonths could infants
regularly sort both groups of four ob jects. This progression
implies an increase in the infants' ability to deal with 3 complex
stimulus arrangement in an organized, consistent fashion.

A final observation relates to the properties of stimulus
sets that influence the frequency of sorting behavior. As noted
in the results section, the number of dimensions of difference
between the two object groups within a stimulus set acts as a
good predictor of the freguency of sorting behavior. This is in
agreement with the conclusions drawn by Riccuiti (1965). The
present study asserts, in addition, that a more finely tuned pre-
diction of the amount of spontaneous sorting to be expected can
be made by taking.account of the relative salience of the two
object groups within a stimulus set, when dimensions of difference
are held constant. This adds a new tool for use in understanding
the spontaneous object manipulation of young infants.

*  This study has left many aspects of infant sortiﬁg behavior
unexplored. Two in particular seem worth mentioning. First, it
seems possible that given a simpler stimulus array, 6 month olds

might engage in a type of sorting behavior not unlike that seen

in the older infants. The use of two two-object sets might test
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e this possibility. Secondly, the effect of dimensions,of difference
between object groups on overall sorting frequency has not been
fully explored. While stimulus sets of three dimensions of differ-
ence were wvell represented here, those of two and one were not. Much
more could be done to test the robustness of the relationship
between dimensions of difference, salience of stimulus groups, and
sorting behavior.described in this paper.

To conclude, this study supports the findings of Riccuiti (1965)
and Nelson (1973) that infants do have the ability to discriminate
between and categorize objects at an early age. It adds to the data
from previous research the findings that categorizing behavior as
evidenced by oﬁject manipulation makes its appearance sometime be=-
twveen 6 and'b months, and‘that it is firﬁly estab%}shed by 12 months.
In addition, it is suggested that the amount of spontaneous sorting
activity that can be expected from a given stimulus set can be pre-
dicted by the number of dimensions of difference between , and the

relative salience of the two object groups.
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Level
lL.evel
l.evel

l.evel

Total

Table 1

Number of instances of sequential
touching for 6, 9, and 12 months.

Numbers in parentheses indicate no.

of infants accounting for total

>t t?sfical
6 months 9 months 12 months si;nifiCance . a2
6-9 6-12 9-12
0 0 1 n.s. n.s. n.s.
0 1 (1) 7 (7) n.s. * *
0 18 (9) 37 (11) v * A n.s.
3 (3) 58 (15) 69 (16) el bl n.s
3 77 114
* p .05

t.



Level |
N
lLevel 2

l.evel 3

lLevel 4

Tot al

N
¥

]
&
.
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Table 2

Number of instances of object grouping
by age and sex. Numbers in parentheses
indicate no. of infants accounting for

total.

* -
a \‘
) Statisticalr **
6 months 9 months 12 months signi ficance
b —— -
6-0 6-12 0-17
¢ 0 0 1 (1) N.S. N.%. n.,S.
0 0 8 o(6) n.«, * *
0 2 (2) 172 (7) nNn.s. * *
5 (95) 32 (13) 57 (11) * » . n.s.
5 34 74
* p .05
** p ,01
i

i




Pl -
SR

Table 3

Dimensions of difference, fre-
quency of categorizing, and first
touch.data for all stimulus sets.

Stimalus Set c A D G F B E H
Dimensions of 3 3 3 3 3 2 1 1
difference - . .

Frequency of.

Categorizing 20 17 14 14 9 8 4 1
First~touch

‘data. Most 28-4 27-5 20-11 19-13 18-10 21-9 24-5 20-9

preferred vs.
less prefe:redi
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FI1GURE 2

Instancss of sequential touching
for three ages, collapsed across
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Figure 3
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A. CLAY BALLS/YELLOW O
SQUARES

B. RED SQUARES/RED
HOOKS

C.PEOPLE/YELLOW
OUALS

D. STRIPED CAPS/
YELLOW SQUARES
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E. LARGE RED OVALS/
SMALL RED OVALS

F. PEOPLE/RED BROOM
HANDLES

G. STRIPED CAPS/BROOM
HANDLES

E-3

H. FLAT YELLOW OVALS

/FLAT YELLOW
RECTANGLES




