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In order to investigate developmental changes in multiple classification, a matrix
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and designative concepts were used in construction of the mafrices. Results indicated
performance improvement with grade level and a significant interaction between
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THTROGUCTION

Studies of the changing maaner in which ¢hlldren
structure their experience nheve revealed three mein changes
with ages: changes in the number and the organization of als

tributes used foy classification, ahang

In outlining the qusiicative development of intel-

lectual siructures, Pilzges hes givaen the most detalled
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the steps by which a ¢hild acquires classifica-

1063), From ages twe to sewen, chlle-

#
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dren are limited in thsir use of repressntation. They
utilize pereesptual attrituses in categorization and are une-
able te cornsider more $han one zslfent feature of an object,
Momentary considerstions of worsz than one abttrisute of &n
object begin to appear in the 1aber ysars of this perlod of
preoperational thought. During the subperiod of conerete
operations {yvears seven to eleven), the <shild's representa-
ticnsl processes become systemabtic and tightly integrated,
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thus forming whatl flsaget dasignsates cognitive operations.
Using logico-mathematical structures as models of the actual
organization of cognitive structures, riaget devised nine
distinct “groupinzs® of logical classes and relations which
appear during this peried of middlie childhood,

The combination of classes i3 4zscribed in Grouping
ITT: 3Bi-Univocael Multipliecation of (lasses. This grouping
involves defining a clasa whick combines the relevant at-
tributes of two or more classes. Plaget and Inhelder (195%)
have conductad a sepries of siudies which regulire finding an
intersection or loglezl praduct of saveral slasses, An
example presented by Plavell {1963} requires detsrmiving a
picture to be placed at the intersecetion of a row of pichures
of differently colored leaves and a column of piciures of
green objecis, The correct intersect must contain both
cless attributes, Childresn at the level of concrete opera-
tions were ablz o golve this type of 2 mairix probvlem.

Both Kofeky {12683 and Lovell, mMitchell, and Everett
(1962) desizned a series of ntudies to replicate the findinga
of Piaget and Inhelder. REofsky (1966) created 11 taska to
correswond Lo the 1l steps posited by Flaget and Inhelder to
lead to ¢he attalnment of the concept of class inclusion.

In the task dealing with multiple class membership, a set of
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triangles varying in size and color (large or amall and red
or green) wére evresentsd to children #iio wers questioned to
determine thelr undersianding that the blocks ciuid be
classified in wmore than one way. Although only 1¢% of the
four-year-olds passed this task, 0% of the six-year-olds
and 90% of the seven-year-oldz wers successful. Lovell,
Mitchell, ané Everett (1962) asked children to partition 16
carda. Eight cards pictured rabbiits running, four o7 which
rabbits were white and four of which.were biack, and eight
cards plctured rabbits aitting, four black and four white,
Correct performance reguired rzcognition of the itwo dichoto-
mies, black versus white and zitting versus running. Cor-
rect partition was achleved by twg of ten six~year-olds, by
five of ten seven-year-olds, and by all of the eight~yearw
olds.

Other studies (Eikindg, 1966; Goldman & Levine,
1963, Reichard, Schneider, & Rapaport. 1944; Thompson,
1941) tend to confirm Pilagett'a description, showing increased
flexibility in thought ana increazea use of two or rmore di-
mensions simuitaneously as a child becomes older,

beuner (1966) emphasizes the necessity for an ex=-
planation of cognitive structures in termé of psychological

processes’and offers three modes of representation of
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reality uvsed at different perlods of develoupment. These
three types of representation--enactive, ikonic, and sym-
bollic-~emphasize comaon roles in action, common perceptual
attributes, and common class relaﬁionshipé, respectively.
Olver and Hornsby (1966) studied the changes in representa-
tion by tracing the manner in which chiidren define objects
ags equivalent. They used both lists of words, in which each
word was successively more different from the praceding
word, and a group of pictures. Subjects were asked to tell

how each word was "alike" aend "different from" the preceding

words and éo group pictures which were “the same." Poth
stimull yielded basically the same changes in attributes
determining equivalernce. Perceptual attributes were domi~
nant at clx years of age, put the use of functional attri-
butes increased until the children reached age nine. The
use ¢of nominal grouping also increased steadily from 6% at
six yearz of sge to 32§ at eiaven years of age,

A great nany atudies have used cbject-sorting tasks
in investigation of claasificatory behavior (Goldman &
Levine, 1963; Heald & Marzeolf, 1953; Reichard, Schneider,
& Rapaport, 1GH+4; Sigel, 1953, 1954; Thompson, 1941). All
have revealed a decrease in the use of perceptual or con-

erete categories and an increase in the use of nominal or
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deslgnative categories with age. The majority also show

the utilization of functional categories reaching a peak

and symbolic) repressntation,

In addition to finding changing modes of representa-
tion, Olver and Hornsby (1966} found an increase with age in
the abiliity to correctly identify groupings. "Correct™
identification requires recognition of a common feature
characteriring all items in the group. Several cther in-

vestigators (Lee, 1%65; Reichard, Schneider, & Rapaport,

1944; 3Sigel, 1953) have also found an inecreasing ability to
recognize relevant attribuies with increasing age.

Much of the literature concerned with the equiva-
lence of obJects has tended to lead to the at least impli-
c¢it sssumption that & child groups by perceptual attributes
because he is unable to use clagés or functional categories.
Birch and Bortner (1966) used an object-matching task ito
test thelr hypothesis that "preferentisl responsiveness o
stimulus factors and not the faiiure to pecesess class and
functional categories underlies the failure of young chil-
dren to make categorical cheices.,” Children between three
and ten years of age were asked %o match one of three obe

jects with an index objeect. In one condition matching on

e
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the tasis of either atimulus similarity or function and ﬁ
class membership was poesaible, whiie in the other condition
only functional or claas propertiez could be used, In tne
former condition the nsual increese with age was found in 4
the use of clase or functional categories, with asymptote
being reached in the third grade, Hewever, in the latter
condition, even nursery cschocl children matched correctly
more frequently than chance, and asymptote was reached 1n
the second grade. Tius although younger children seenm to
prefer to use parcepbtusl ocues &as & basis fop c¢lassification,
they are capzble of using funcétionai and designative cues
when perceptual cuss &re not available.

Twe questicns then arise from the findings that pre~
ferred bases of clisssification change with age and non-
preferred bases can be used, (1) &t.certain ages are chil-
dren able to comiine certain combinations of perceptual,
functional, and designative concepts and not cthers?

(2) Will there ne different errors caused by dominance of a
particular type of gttridbute gt different devilopmental
levels? This prohiem can best be_explared using an incom-
plete matrix task whicsh requires the combinatlion 6? two
class attritutes foxr the convergent production of one class.

The simultineous consideration of a combination of any two

-~
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7
of perceptual (concrete), functional, and designative attri-
butes can be investigated.

Correct solution of this type of ﬁatrix requires two
processes: jidentification of the relevant attribute of the
stimuli and convergent production of crne c¢iass from t4o
ciass attributes (requiring simulianeous consideratic) of
both attributes) in selecction of one picture, According to
Guilford's factor analysic medael of the "stmeture of the
1ntelleée,“ six factors are involved in thisz taslk--tiree in
defining 5r naming the class and three in the conversent
production of one eciess from two classes {Guilford, .967),
The three factors invelved in naming classes are:

1. Cognition of flgural classes: selection of rigures

which belong or do not beleong with a clazs cf
figures,

2. Cognition of semantic classes: verbsl classifica-
tion, word classification, word group naming.

3. Convergent production of semantic units: raming of
clazzes or relatienz; chis naming factor ciases
variance in cognition of figural and semantiic
classes.

ATHER A RS AL

Involved in the convergint praduetion of a class are:

1. Convergent production of zomantie units: definition
of formed classes,

2. Convergent production of figural) classes: formetion
of classes.

3. Convergent produciion of semantic classzes: proe
ducticn of classes of words or concepts.
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of perceptual (concrete), functional, and designative attri-
butes can be investigated,

Correct solution of this type of ﬁatrix requires two
processes: identification of the relevant attribute of the
stimull and convergent production of cne ciass from tyo
ciass attributes (requiring simulianeous consideration of
both attributes) in selecction of one picture, According to
Guilford's factor analytic moGal of the "strueture of the
1nte11eé%,“ s8ix factors &re involved in thiz task--tiree _ i
delfining 6r naming the class and three in the conversent
production of one ciess frem two ciasses {Guilford, .967).
The three fuctors involved in naming clasaes are:

1., Cognition of filgural classes: selection of rigures

which belong or do not btelong with a claszs of
figures.,

2. Cognition of semantic classes: verbal classifica-
tion, word classification, word group naminz.

3. GConvergent production of semantic units: raming of
claszes or relatienz; ¢this naming factor csuses
variancée in cognition of figursl and semaniic
classes,

Involved in the convergint praducition of a class ara:

1. Convergent production of semantiec units: definition
of formed classes,

2, Convergent prodastion of figursl classes: faormetion
of classes,

3. Convergent produciion of sermantic classes: proe
duction of clusses of words or concepts.
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Correct performance on both of these tasks has been fcund to
increane with age.

In & pilot study an incomplete matrix task was used
to investigate the develcpaent of multiple claaaification;
Eaclh of the 284 matrices consisted of three pictured objects
in a row which had a common attribute and three pictured ob-
Jects in & column which had & different common attribute.

Of four choices, one pictured an objJect having both attri-
but¢s and thus correctly rilleé the intersection of the row
and the column. Ten children in each of the first, second,
and third grades were administered the matrices, and a de-
creasing number of errors with increasing age was found. At
the time of matrix construction, various concepts were coli-
sidered only as a2 means of varying matrix difficulty.

The purpose of the present study was.to investigate
changes with age in the identification and combination of
the common attributes of groups and to assess the influence
of different attributes on this ability. An incomplete
matrix requiring combination of two concepts to correctly
£111 a blank intersecticn was used. Six types of matrices
were constructed from the various combinations of designa-~
tive, functional, and perceptual concepts. The selection of

one of three pictures te fiii the intersection, one picture
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having both attributes and the other two having the attribute
of the row alone and the column nione, allowed assessment of
the type of error made.

The three mein developmentzl trends previouzly dis-
cussed were expected to influence performance on this task.
These three devaldpmental changes are: an increasing
ability to correctly identify the commin attributes of group~-
ings, an incrsasing ability to coasider two attributea
simultaneously, and changes in the type of atiributes which
determine equivalsnce groupings at different ages. The
first two changes were expacted to rssult in an increased
nunber of correct complesions with age. The changes in
attritutes used for grouping were expecied to iead to errors
caused by selection of "dominant® cues s¢ certain ages with
& fallure to consider the less dominant cues when both are

necessary for the correct sciution of mairices.
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METHOD
Subjects

The S were 30 children, 20 from kindergarten and 20
from each of Grades 1, 2, and 3, obtained from University
School, an affiliste of Florida State Unlversily. Most Ss
wepre within pius or minus four monins of the mean age for
their grade level. Two kindergerten children were one month
below age, and two were Uwo months below age. One firat end
one second grader were one month over age, The @ean ages
for kindergarten and Grades 1, 2, and 3 were & years 1 month,

7 years 1 month, 8 years 1 month, and S years, respectively.

The stimull were a series of i§2 incomplete matrices
formed by three carde in a colusn and three cards in a8 row
mesting at a blank interiection. The sizx 3 x 3 inch cards
forming each matrix were pasted onto poster board. Three

cards representing cholcus to £ill the intersecticon were

presented on & cardvboard plagua helow and to the right of

10
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the matrices. On each of the carda was & simple line drawv-
ing, except ir the cases whepre color was a relevant attribute
and the drawings were colored with crayon. The entire ar-
rangement i1s diagrammed in Pigure 1.

The thrse objects pictured in the row had & common
attribute and the three objects pictured in the column had
a different common atiridbute. OF the three choices, one
pletured an cbject having the common attribute of the row
alone, cne the common 2ftribule of the column alone, and the
other the attributes of both the row and the column, Three
types of attributes were used in construction of the
matrices:

1. Concrete. @rauﬁiﬁg 15 based on the percentually
dominant attributes of form, ¢oslior, or ldentity.
Identity involves a group of the same odbjects, such
as threse hats or three shells. '

2, MWunctionsl. The objects all have a common use.

3. Designative. A1l objects belong To s common class
and are subsumed under & commen class name.

rfombinations of these three types of concepts yilelded six
types of matrices: concrete x concrete (CC), functlonal x
functional {FF), designative x d@sigmative (DD), concrete x
functional (CP), concrets x designative (CD), and functional
x designative (¥D). The eix matrices of each type and the

practice matrices are presented in the Appendlx.
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i3
One sach 9f concrate, functional, and designative
concepts were used in practice matrices for instruction.
A stopwatch was used tc measure latency of response. La-
tencies and choices.were recorded on mimeographed record

forms.

Procedure

E accompaniad & from the classrcos to the tesiing
room, where both were aeated bafore i tatle at right angles
to each other, and taiked with him briefly to estabiish rap-
port. A practice task was presented to eash 3 for instruc-
tional purposes.

First, three pictures of objects perceptually alike

were placed before 3. & wes asked to name each picture and

L d
»

then to tell how the plotures were alike, 7511 of theese

plctures are alike in some way. How are they alike?"™ If 3

was incorrect or did not know, E told him. E ther said:

"Here are three other pistures. One of these is like these

three. Chooze the one 1ike these three and put it with

them." Oniy ong of the three plotures pressnted had the

9

same perceptual attribute as the thrse ilke pictures. It 3
was incorrect, E pointed cut the correct pleture and ex-
plained why it was correct. This entire prgcedure was €m-

ployed next using three pictures of cbjects with a common
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function and three choices, and, finally, using three plic-

tures of objects subsumed under a common class name and
three cholces.

The three pictures with the same perceptual attribute
were then arranged in a row and the three pictures of oOb-
Jects with a common function in a cclumn, The row and the
column met at a blank intersection. E said: "I'm going to
put tpese three pictures whicﬁ are alike in a line here and
thesge three piccureé which are aiike in a line here. I'm
geing to put three choices dovn here." Three plctures were
placed below and to the right of the matrix., Two of the
choices were those two pictures previously placed with the
two groupa of like piectures; thus one picture had the attri-
bute of the row élone and th2 other the attribute of the
column alone. The third ch:ice combined both attributes and
correctly filied the intersz2ction. E saild: "I want you to
pick the picture that goes with both grouys and put it in
this blank space. Therae iw one.picture that goes with both
groups. Which one is 1t?" If S was incorrect or did not
make a choice, E asked him the common atiributes cf both the
row and the column and again asked which picture had beth

attributes. E ther pointed out the answer and explained

carefully the reason if 8 still could not choose the correct
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interseet. The etimuli wore then arranged in the two re-
maining types of matrices {FD and CP), and the same procedure
was followed.

The experimental zmatrices wvere presented one at a
time, with the zmtriz and shoiges presented simultaneously.
E named a2ch plcture. The cholces wers randomly arranged
for each S to aveid biss by position preference. The ma-
trices were randomized dzily with the lfoliowing restriction.
There were six groups of mstrices, and s&ach group contained
cne of each of the aix types of mmirlessn, Both the matrices
within each group and the order of pregaentation of the
groups were randomized each day.

The 3¢ wer2 inastructed to "find the pleture that
goes with toth groups, and place it in the blank apsace.®
Both choice of picture ané latency of response were recorded
for =ach matriz, After 1Z and 2% matrices had been come-
pleted, cne of the practice matrices was presented again,
and E sald: FHow we're going %o review whit you are sup-
posed to Ao, Each picture in this line 18 slike in some
way, and each pleture In this line is alike in some way. I
want you to find the ploture which i like Lth groups and
place it up here.," After esch S had complet:d the set of

matrices, E accompanied his bsck to his c¢lass-oom.
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RESULTS

For 2ll analyses of variance, responses on the first
half and responses on the second half of the 36 matrix items
were totaled separately. Thus there were two response mea-
sures for each S on each type of matrix, and the effect of
stage of practice csuld be aszsegsed. The score of each S
on each type of matrix indicated the nuaber of correct re-
sponses made on three matrices, providing a possidbie range
of scores from O t¢ 3., Analyses of variance vere used to
test for differences in number of matrices correct, for dil-
ferences in types of errors made on CF, CD, and FD matrices,
and for diffevences in liatencisg cf responses. Fearscn
product-noment correlatlion ccefficients were computed using
CA, MA (when aveilable), number of correct responses, and
latencies. The Duncan multiple range test was ugsed to test

for significant differencas hatwszn means in all analysees.

Correct resnconzdLs

As Pigure 2 shows, correct performance increased as

16
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18
grade level incre&sed. An oversll analysis of variance,
summarized in Table i, indicated siznificant main effects of
grade and type of matrix {p < .01l), as well a3 8 significant
interaction betwzen grade and type cof matrix (p < .05).
Differences between kindergartenrn (K} and the first (Ql),
second (G2}, and thiré (03) grades were significant beyond
the .001 level. Performancas of G2 and G3 were not signifi-

cently differant.

TABLE 1

ANALYSIS CF VARIANCE FOR CORRECT RESPONSES

3ource éf MS P
Grades (A) 3 65,163 b7 ,837nn
Frror 76 1.425
Practize {(B) i 051 . 1.0600
A x B 3 <101 1.000
Error 76 .500
Matrices (C) 5 8.743 14,101%%
Ax¢C 15 1.067 1.720%
Error 380 620
Bz C 5 09?8 : 1.“55
AxBxC 15 5885 1,000
Error 380 687

#Indicates significance at the .05 lavel,

#¥Indicates significance a%t the .01 lavel,

The mean number of correct responses on three

exemplars of each type of matriz 1s presznted graphically in

" -

S8 D st 3
N

(0 At S s - ks NN

o

AR ) 3 RN T TR I
-
~ N ) (. IO
g SRR NS ...-’-—-m‘-‘-*‘--

—.—- o



Runad aad o ? I T T R
TGS e e~y

19
Figure 3. Those matrices which did not 4iffer eignificantly
in numbes of eorraci TISpONses are underscored by the same
14ne in Table 2. It 1s esvidant that thare were significantly
more correct responses Lo CC mabrices than thers were to FF
matrices, and significsniliy more correcs responses to FP

then %o DD matrices., Statistically significant differancas

wepre alsy obtained betwesn CF snd F? andg CD snd P matrices.

TABLE 2

THE DUMCAN MULTIFLE RANGE TRST P DIFFERENCES
BETYEER TYPES OF MATRICES

cc(2.16) C®{2.07) CP{1.99) PP{1.82) go(1.71) DDB(1.5%)

cetonerate; FPoPunctional; BsDeaignative. A1l nota-
sions not undepssored by the same iine ave significantly
aifi«vans (p « 05}, | -

e grade x type of matrix.iaae,&cti&h {8 illustra-~
ted in Figurve &, 2nd Tesle 3 1ndica£ea those differences be-
tween grades on each type &f sstrix whish weve significent.
Quite clearly, thers weare no reversals of the developmental
trend toward imnroved pesformgnee ol any af the mabrices,
unsan’s test revenled siznificsnt differences betwesn per-
formance of K and &i, 2, snd I and betvecn performance of

Gl and G2 snd 3 (p < .05) on frur topes of matmines {FP, CF,




Qo '

103 UOD HIEANN NYIW

o

A

&y

I~ '#
i abe

*ant Tedpongas on

I )
g &

3
i

»

B8 G4

4

Mean nuaber of 8oF
thrse sxamplars of

AL

2lg 3.

C

QA i Tox: Provided by ERIC




21

*wyaaew yo adky yses jo sreydmoxa
89Xyl o Spexd Yorad X0z sasuodsax JUIATON JO TJBqUMU uvew "y °*bra

X181V H 40 IdAL

0¢

Y4

N NVIW

LO3d8CO ¥IGWMN

¢




22
TABLE 3

THE DUNCAH MULTIPLE PANGE TEST QOF DIFFERENCES BETWEEN
- GRADES ON EACH TYPE OP MATRIX

cc X{1.72) 61{2,02) g2(2.45) a3(2,45)
CP X(1.25) a1(1.903 @2(2.50) @3(2.62)
&y K(1.25 a1(2.72) g2(2.4%) @3(2.52
FF X(. 81(1.58) a2(2.28) 83(2.50
D K(1.25 61(1.72) a2(2.45) 43(2.52)
DD K(1.153 61{3.42) 62(1.68) @3(1.22)

C=Concrete; PsPunctionsl; DsDesignative. 4il rnota~
tions not undersecred by the same line are significantly dif-
ferent {p < .05},

Ch, and FD). Houwsver, on the COC mateices, which may be
called easiest by virgue of hayving eiiciteﬁ the largest nume-
ey of correct responsas, the perfomnance of K‘and Gl was
not significantly different. On the DD matrices, which
elicited the smaillest number of correct responses and may
therefore be termed most diffiéult, no two successive grade
levelz were significantly different, Orades eeparated oy
ene grade did differ significantly {p < .05). Table 4 pre=-
sents these same data ip s different way. Here is shown

the increasing numder of types of matrices on which per-.

formance was not significantly d4fferent from performance on
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CC matrices. For K, pérformance on CC matrices was signifi-

cantly better than performence on the cther five types of
setrices. As grade level incr:aszés, wore types cf matrices
showed performance similer to that onn CC matrices. By 63,
children perforgsd sgually #ell sn all catrices except DD,

or: which they axhibited the pecuest performance,

Tyres ¢f ervors

Separate anmlyses were prrforsed on The frequency
with which certgin kinds of erro: cocurred for the three
types of matrices reguiring combiration of twn types of con-
cepts (CF, CD, and FD)}. The errors are designated by the
types of attributes they have in umpon with either the row
~or the coluun. That 1s, &n arror iivelving cholice of a
picture heving the same funefion &3 the row or column is
called a funetionsl erroyr, the incss rect plcture perceptu-
ally similar to the row or coiumn ig cgiled & concrete
error, and the incérrect picture sudgiaed under the same
clasz name 35 & group of three pleluren is termed & designie-
tive error.

Cormpariscons betwaen soncrete and “ungiicnnl, e¢cne-
crete and designative, anri functlonal and iesiznasive errors
were made on CP, €D, ond FD matrices, r»aap=itively. The

main effect o gred:s was sipnifisant in all three types of




2%
ratrices (p < .01). However, the grade x type of errcr

interaction was significant only for C? (p « .05) and FD

matrices (p <

01

Wan®

ar Fha mads oPPoast Af Fone af arnnaw waoe
L ’ B, w2 W RLA BB LU A Vi &Y W Wl L 4 - - & waAH A WA T9 Lo &S

significant only for ¥ matrices ip e .01},
The resultis of an analysia of warisnce of errors

made on OF matrises are summerized in Table 5. The main

TABLE 5

ANALY3IS OF VARIANCE POR ERRORS MADE ON CONCRETE
FUNOTIORAL MATRICES

Source © 4f MS ¥
Grades {A) 3 7.663 2L 2738
Fopnyp T8 e3lw
Fraztice (3] 3 588 2.01%
Az D 3 LB} -1, 000
Errov T8 e b2
Type of erwvar {0 3 1053 3.283
A x 3 1.L35 F.TECW
Erroy 76 <535
3x ¢ i - 003 1.000
A z8z¢C 3 NZ1e 1.330
Error 75 LTS

*indicates efignifiosncs av fhe .05 level.

$5Tndicaten significance of frhe ,01 level,

effect of grsden wae si¢gnificant, oand theé grade x type of
error interaction was olzm< slgnifinan®, Pigure § compares
the mean numbar of errors made dy rhocsing eithsr tha

functional or the concrate pleture iisterd of the pisitnre
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combining both concepts. Although the freguency of both

types of srrors doersezsed with incy

W

gsing grads level, tne
coencrefe errorg dropped oul mors rapidly than the funsiional
errors. Hore ecngrete than funmctional pictures were chosen
by K, but in Q1 the trand hsd reversad, The functiovnal pice
ture waz chosen signiticantly more often ¢han the concrete
picture by 02 {p « .053), However, the types of errors made
by @3 were not significantly different.

Mo siznificant elfents other than the main effect

of grade were revealed in on gnalysis of variance of errors
made on (0 matrices, but Pigure 6 does illustratz an inter-
esting finding. The number of designative ervors exceeded

the number of congprete errors in G1, 2, and 3, although the

differences betwean the two types of errors were not signifi-
cant. The percentage of designative airrers incrsased from
50% in X o 79% in G3. |
Tha analysis of variance of errors made on FD ma-
trices, summarized in Tsble 6, ylelded significant main ef-
fects of grade and type of error and a signifiéant grade x
type of error interaction (p « .0l). When errors were made,
functional pictures were chosen &n average of .78 times on
three oxsumplars and pictures belonging to the common class

wer2 chosen an average of .51 times. The mean number of
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funcil.nal and designative rrrors ama grkphed 1n Pigure 7.
The muber of fugetionial plctures chosen by X and G2 was
aignificantiy larger than the nusber of desicnatiws plctuies

chosen {p < .05),

TABLE 6

ANALYSIS OF VARIARCE FOR EXRORS MADE ON FUNCTIONAL
X DESIONATIVE MATRICES

3ource as MS o
Grades {4) 3 6.636 15.640#% ;
Error 16 B33 3
Practice (R) 3 703 2.130 '
Ax d 2 Joug 1,421
Prror 75 « 330
Teng of error {(€) b 5.778 10,52h%% ,
Axg 3 2.561 H,685h%% 3
Zeror 76 549 2
BxC hA 153 1,000 4
Erpor & 6493
®RIndicstes sagnif¢caaee at the 01 level. 5
L&t&hbi
Table 7 rummarizes ths ansiysis of rariance of the ;
latency measures talken for eaihh § on each matriz. The main ;

eflact of grel» was slgnificant, snd the awers sge latency for
three matrices is depfotad grarhically in Figure §,
Multiple comparicons inf®~cteg o1 Jetannteg snra 94 mifia

cantly longer than sither X oo i daternctar o < ,08),
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TABLE 7

ANALISIS OF VARIANCE FOR LATENCIES

T —= mereemanea

Scurce af M8 F.
Grades (A) 3 13331.876 3.9624%
frror 76 3347.853
Practice {B) 1 4864 ,501 (LR
A x B 3 506G.T3% 1.000
Brror 786 82G.178
Matrices () 5 1399.683 7,625%%*
Ax¢ 3 277.038 1.509
Error 340 ic3.543
Bx¢C 5 405,258 2.303%
AxBxC 35 203,672 1.657

fIindfsates significanos at the .05 level.

$@indlcates eignificgnee st tha 01l level,

Latencies of G¢ ware signifizantliy grester than those of K
{p < 05}, although G2 ané 03 Istencies wers not signifi-
cantly different. Type of metrix aleo significantiy af-
fected the latency meesuves. Differences in latency of
response to cach type of matrix ave ghown in Pigure 9,

Comparisons between means indlcated laotenciees to FD and DD

matrices 414 not significentiy dfffer, but kath types of
matrices required significantly longer razponse tines than
the remaining four types of meirices {p < .08}, The differ-
eﬁce between liatency of respernes on $he firset and second

stages of practice was significsnt deyond the .01 level.
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The cverzgs tuamber of saconds roquired for response to three
matriecs decreansed from & mean of 30.5 seconds on the firat
nalf oif the watrices to a mean of 26,0 seconds on the second
half.

The significant practics x type of matrix inter-
action is lllustrated grapnicaily in Pigure 10. The latency
decreasez for CC, €D, and ob matriceé were significant
{p € 05}, but the deure&éea in laténcy for the other three

types of matrices were not significsnt.

Correlations between peasures

The Pearson product-mement correlation coeffieient
computed between CA and number of correct responses summed
cver type of matrix snd stage 3£.pract1ce was gignificant
beyond the .00l level, Thias correlation of .794 indicated
that ag CA incressed, total number of corpect responses in-
creased. Mental ages were avallable only for the third
graders. £ correlation between MA and number of correct
responses proved to be significant bevongd the .06 level
{r = ,391), although the coyrelztion betwszen CA and number
of correct respoms .« was not siegnificsnt (r = .05} when only
third-grade scores were emplayed,

The Pearson prodiuctemomens ccrrélation coefficient

was glsop computed hetwesn A and latency. When K was
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included, the curielatica was not significant (r = ,01), but
the negative covrelation between CA and latency, excluding
K, waa significant dveyond the .005 level (r = ~,34%), The
negatlive e@rreiﬁticn.betwcen nunber of correct respenses and
iatency, axcluding K, was aiso significant beycend the ,005
ievel {r = . B0), sithough the correlation was not signifi-

cant when K was inciuded {»r = .01),
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DISCUSSION

The striking developmental changes in periormance,
i{ndicated by both the differences betwesn grades and {he
significant correlation between CA and parformance, repli-
cate the results of other studles of multiple ciassificam
tion (Kofsky, 1966; Loveli, Mitehell, & Everstt, 1962;
Reichard, 3chneider, & Rapsport, 1634). Kindergarten chil-
dren, first, seéond, and third graders performed correctly
on 413, S7E, 74%, ant 79% of the matrices, respectively.
This increass between six and nine ye&rs of age in sbility
to combine the ralavant attridbutes of two classes lends sup-
port.to Piaget's plzcemsnt of ths acquisition of *bi-univecal
multiplication of classes™ at the level of eoﬁcrote pporrm
tions, years seven to aleven~(rlav?11; 1963) .

The 1a£1u;nn¢-of typs of matrix on performance both
indirectly supports and ex:oﬂﬂiustiGSDs of- object-sorting
behavior andupvovid;a ofﬁdanca-tbr the thecretical positions
concerned with changing barss of elassifioation. Objcite
soriing tasks have consister:;ly shown groupings hesed on

7
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perceptual or concrete attributes of objects to be most com-
mon at siz years of age. From age gix there is a steady in-
crease in the number of groups dased on common functlon,
with peak use of funectional concepts oceurring around eight
or nine years of age. Use of more abstract concepts in-
creases steadily with age and years of education. Because
children at age six usge perceptual attributes for determin-
ing equivalence, &il children included in the sample woculd
supposedly be fqmiliar with this type of equivalence. PMunc-~
“Laonel attribgteg would most likely be used in classifica-

- -
f/“_p""
-

i’ﬂ tioi’&& tha.ﬁlder half of tihe aample, Although designative
corvepts are being used more often Sﬁ older children, their
use of this type of concept has probably noct yet reached
asymptote. Thus it would be expected that most children
would be able to identify a common perceptual attribute of
several objects, fewer would be likely to identify correctly
a common function, and even fewer children would be likely
to note 2 generic clase name which provides equivalence,

In accordance with this expectation, performance was sig-
nificantly better on CC matrices than on FF or DD matrices,
and pefformance on PP matrices was significantly better than

that on DD matrices,

The differences in performance on the different
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types of maetrices within grades stipport this interpretation
of the e¢ffect ¢f typt of wmabtrix. The perlformance of K was
better on OC metrices than on 81l othsr types of matrices.
The performance of @1 on CF and CD matrices was not signifi-
cantly different from tholr perforamance on CC matrices, ale
though they did handie CC matrices significantly betteir than
F¥, FD, and DD matrices. Only FD and DD matrices elicited
more errors than €O mafirices in G2, and G3 performed equally
well on all'bat the DD astrices.

Two potable polunts may bs drawn fro.. the grade type
ol matrix iﬂteracaiﬁng. Mrast, the performance in this
structured éatrix Lask paralizlied performance found in
object-sorting studies and refiected the oiaasification

schemes which are typlenlly foumd at different ages. Kinder-

garten children perloimed better ¢n CC matrices than any

cthers, 82 gonhina! funetionzl sttributes g8 readily as con~
erete attributes, and U3 performed equally well oﬁ all ma-
trices except DD, Thus the &abliiity to combine concr;te
concepts sppearad irst and was followed by the ability te
combine funstional concepts, with the ability to comdine
dasignative attritites appearing iast.

| Second, thd finding that children can combine cer-

tain concepts and not others at particular agez supports, in
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general, FPlegetis consepbicon of the phanomenon of “onorle

90

zoncsl decalagé, dorizontal dedalage refers vo the ablilisy
of children Lo perform sevtalin operations on some materials
pefore they can on obhers. For ezample, the conservation
of guantily studier, snowing congervation o matter appear-
ing firs%, then conservation of welight, snd, last, cunsepvas
tdon of volums, ifllustrate this devaslopmenial brend {(Flavell,
18033, In this msltiple clamasification task, children as
young 28 alx years of sge {(¥) were able to sombing concrats
goncepts, but only at eight vears of age {G2) wers func-
tional attributes combined as pocuratgly. Although nine-
year-clds {G3) were able to combine functional and designa-
tive concepts, they were not yet capabls of cowmbining two
designative concepts as accurately as two functional or

Ywo conarete concepis., However, this enxplanation is cone-
founded by the Tirat point considersd--that of gifferent
schemes of eclassification and different svility to identify
commont atiributes ab various agez., Unlzas children recog-
nize a common atiribute, they are certalnly not going to be
able %o combine it with ancther common atsribute, The find-
ing that in the Q2 gnd G3,DD matrices elicited more errors
than CD and FD matrices, which alzo require identification

of degignetive concepts, seems to indlcate that the
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combination and not the identification may be the determin-
ing fastor nere, A ariticlem of this argument iz apparent,
Lowever, fur the scncIpts ©o b3 Adensi fied may be mores dil-
ficult in the DD akéxices than in cha £0 ox FD matriecss.

The snalysis of the performance of each grads on
sanh Sype of matriz showsd that K and Gl choze aignificantly
fewer gaprect responses than 82 and @3 on all matrices #%-
eept DU, on Wbic§ 43 snd @2 S48 not differ., Thess Qiffer-
ences may stex fyom the inability of K gad 61 to categoericze
cbjects on twe dimensiona av #maéily as oidsr children, An-
cording to PlEgsi, seven-yeser-nlds are &t the lower end of
the age rangs of chilirzn ﬁh@ are capable of muliiplication
of classes, and siz-gear-plds hove not yst entered the period
of conerete operations {Flawvsll, 1963). An interpretation
of the low peresntags cf‘@srraaﬁ rosponess, the short la-
teney of response and the spostaneous verhalisations of
kindergsrten children may 8id in understanding thelr per~
formance. Theiy Tesponses seawed Lo be deteruined by rather
1dloaynceratic tendenclies whenever relevant sttributes could
nct readily be identified end combined., Typical conmants
were "I just want 1% to be a dog" snd "Jeff and Dan llke
Snoopy.” Thematic connecticons hetween two and among all

pictures were common: “The doug i chasing the kitten™ and
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"They're all going uptown.m Overgeneralized categories werc
&lso verbelized, duen ss "Yon can massure all of theﬁ" and
*They're 21l animeis.® This inability of six-year-olds to
concicer corrastly Suws elsss attributes simultansously repli-
cates the Tindings of other investigators {Lovell, Mitchell,
& Everett, 1852; Reichard, Schneider, & Rapaport, 1944},
he Aifficulty of young children in simply identifying a
eommon zttribute of &8 group of otjects has also been noted.
Charlesworth {1968) asked kindergarten children to select am
object to go with two othey objests which ware alike in some
way. ©Only a small percentage of the ohildren were avle to
choose the correct obdjact. However, Goldman and Levine
(1963) found common attributes were ldentified by kinder-
garten chiidren, These attridbutes were malnly concrete or
situational, though, and 604 of the children could not
change their view of the common attribute when the group of
stimuli was altersd,

The sigrnificant grade x typs of error interaction
obtained in the anslysis of evrrors made on concrete x func-
tional matrices provided some confirmation of the expecta-
tion that certain "deminant™ cues would be chosen more fre-
quently than other cues. The term "dominant™ cue refers to

that attribute of a rew of éolumn in the matyrix which is
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most representative of the child's preferred mode of cate-
gorization. Kindergarien ckildran, who are cloaely tied to
fhe surface attributes of ohjects, chose pictures equivalent
2o the prelevant aencret§ cor:cept more often than thote
egquivalent to the common Tunctionzl goncept, but the differ-
ence was not significant. 3iightly more functional than con;
crete pictures were chosen in Gl, and in @2 significantly
more functional than coneret? plctures were chosen when er-
rors vere mede. JIn object-surding tasks, eight-year-olds
show aaymptotic prefererss for functienal concepts, and thus
it appears that the pre?arreﬁ attribute is chosgen more cften
when errors mre mede. In G2 the difference between types of
errors 1s no longer eignificsnt.

Although the e wepe no sign&fiaqnt'main effects or
interactions in tiw umalysia of £rrors made on concrete x
degignative masrices, th@pé vas a slight increase with age
in percentage ¢of derignative errorg, Kindergarten children
mﬁde 50% degignative errors, first graders 57%, second
graders 647, and third graders 75%. The steady increase in
percen~age of decigiwwive ervors ceems O parsllel the ine- -
c;r2a82d use of desigrative concepta with age found in
odject-gorting stvdies, Thus, as da2signative concépts be-

came "preferred," the percentage of designative piletures

Y MR b semte 4 s e e e mew s o he——— e
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chodcn when eilrors were iands increased.

The analysis of oprsrs m&@e onn fumecticnal x designge
tive matrices showsd that X and G2 cn@aa funetional pictures
alznificantly wore often than ﬁ&ﬁagﬁﬁﬁive piectures. The
grieater use of fmetionzl Lhan éagignative attributes by
X {5 not explainuble by reference to @xizbing espirical
findings oy to ti's previocus injerprotation of the perforne
ance cf.Ka Requicing zhe ehild Lo sxplgie his re3ponces
would gid in Jeternining why this effset ocourred, The sige
nificantly sreatsy use of funsiional Phan designetive con-

nepts in 2 @may be ezplained by the eight-year-ciis? pre-

“"Q
/g

red¢ Sunctional mede of iwmpesing esulvalence. By the time

m‘

viidpen Rave preachad

©
H
&
(W)

3, designativ

o
(s

cnespta are pteing
used more freguently, 23 suggested by the performance on the
CD matrices and gs found in chjiect-zovrting tasks, lewer
ervors were made on ¥l matrices, and there was no difference
in the types of errses made.

The signifieantly shortor pespmnse Limes on the
s~cond half of the matrices, with po signilisant change in
performance, seenm %0 indieate that with practice, children
acquired mors efficlent probleme-gsolving technigues. Several
childven wads compents after heving corresily solved gulte a

Gir & STe now," which support this
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intexrpretation. H@ugvarg 2he existing literaturs offers 1o
suggeeticns concerning ths yeeson this decresds in latency
wks significant oniy -for CC, €D, and 7D matrices. The rela-
tively shord réaggaae.tiazs e? the kindergarten children and
vet their mser-chanes lsvel of perlormance 6n.all types of
natrices except 00 seam to support the interpretation ol
their approzoh givon previcusiy. From 61 fo 323, mean lia-~-
tency decrsased while Bean nusber of corrsct @@sgoﬁseg in-
creased. Although Ghere wae much variabliity in lstency
within each grede. 4t sppeavs that, overall, ae chilcren de-
yelop the ability 50 solve ths mebtrices correctly, the time
pequired for pssponss dscreazes, Indeed, when kinﬁsrgarten
waz not sonsidered, the ﬁegétive corpelaticn between chrono-
logical age and latency was significant. The significant
negative'eorr@ s2on beiween nusmher of correct responses and
istency for Srades 1, 2, and 3, 25 well as the relatively
long latencias for DF and UD ma%ricas, suppert the sugges-
tion that the more difficult the metrices, the longer the
latency of rasponse. |

The significant cerreiation between MA and per-
formance in G3 supporis the findings of other investigators
who hove shown @& relaticnship betwesn classgification ekills

and scores of verbal shility. Silverstein and Mohan (1965),
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using factor-amsiytic techniques. found "passive® object-
gorting, the idaatirteatiom of the ocmmon attribute of &
Broup of obj#ots, and IQ soorves to be reiated., Both
Charlesworth (1968) and Ise (1965) found significant eorre-
letions betwasn mwasures of verbal ability and performance
on slassification tssks, Charleswonth {1968) foun¢ a corre- i
tation of .41 €p i,;@plﬁ'betueaﬁ Peabody Ploturs Vocabulary
Test ecores and “mature® gsorting principles, and Lee {1965)
Found the carr@l&tzoé betuween Binet vocsdulary scores and
total nmumbes of ervors on his olassification task to be i
-.38 (p « .35}, |

This investizabion sugzests certain iméortanﬁ
sethodologleal improvements and alss illuminstes seversl
theeretical lssuzs which are emenable to further experimental
study 1n the avee of muitiple classificetion. Methodologi~
cal improvements inelude: (1) develeping matrix concepts
{eoncrete, functiongl, ang dezignative) that vary in level
of conceptunl éif?ﬁﬁuﬁﬁg from very sasy o very complex, i
(2) developing matrix itemy that vary in scimulus propertics
from the symbolie, repressniative materials (@, 2., iine
drawings) to the eshorets (a.g,, repl, three-dimensional
odjects), and (3) verying smours an§ Znd of instruction

(demonstration) given to 8 pricr to the tesk. Theoretical 4
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and empirical isaues may be clarified by (1) isoleting the
prerequisite skills nssessary to solve the matrices, (2) de-
veloping & training program to teash these skilils through
proper sequensing of materdals and instructions, (3) de-
tormining the r@&gtgohship detween the ability to ldentify
end the ability So combdine attpibutes of groups of oSJeataa
and {4} aseessing the performance Aifferences of various
nopulaticns and ¢t intersctions of types of matrix, in-
gtructions or training programy, and papulation of 3s.

it seems abwicus that both the imstructions and the
materials swployed affect performince on the task., Although
afier the brief %éaim&ng presedure, the children ceemed to
undersiand the task, Giffersnt inltisl training procedures
might have produced 4iffspent resulés. The stimulus proper-
ties of the patrices 3lso determine performance to a greatb
extent. Birch and Hortaer {19563 have pointed out the in-
fluance of compating stimuli on identificstion of common
attributes, asnd competing gtmmmli wore definitely present
in this task. The faot that plctures, repregsentative ng-
terials, were used might akso have had an effect, Sigel and
Oimsted (1068} have shews thet the usa of pictures rather
than actual odiests ﬁigﬂificéﬂtig lawers the perfcrmance'of

lower class children on classificption tasks, and Olver and
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Hornsby {(1966) have noted tha diffuruhccs in squivalence

go.mations when ploturss ane vsrbal materials are used,
undergcoring agzein the imnortance of determining the effects
of dirferent training procedures and different stimuli.
Resnick (1¢68) hes aﬁphasizad the nesd to analyze in
more detail the bemaviors iavolved im goluticn of matrix
problems. In developaent of an sariy learning currilculum,
she has used the technique of coaponent analysis to generatle
a hierarehy of prorequisite skills resessary for matrix so-
lution. For example, befers She comuon attributes of a row
or 8 column can do stabad; 8 ¢hilé must heve mestered the
following prerequizite skills, which are listed in order
of increasing 4iffioulty: (1) mateh odbjacts in ar array,
{2) ddentify s namsd objest, {3) name eh$eéﬁs an an array,
{4) scan & group withous irrelevant sbtributes and state the
commonality, {3) #osn a group withférraievant attributes and
state the commonglity, (6) state that the identity cell de-
fines the row op eolumn, and {7) gstats the defining attri-
butes for the row or cclumn. The seguencing cf these
skills, Dased ¢a the logleal feachniligue of componient analysis,
needs to be emplricslily validsted., The impliecations of this

step-by~step approach for sducation srve sxtremely important.

Resnlck has pointed o the variety of inforamation which may
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be efficicntly organized in a matrix fashioii, and & knowl-
asdge of th: skills required for matrix organisation accord-
ing to tw& or more 4Aimensions would be an extiemely valuable
tocl. %hus empirisal avidence soncerning the hierarchy and
relatiorships of prerequisite skills w:uuld soitribute not

only tc clarifying theoretical positiors but alsc to de-

', velopirg teaching ssthods and curricule for organization
£c11)0, ' |
Also imputant for beth: theory and an evtension of E

epirical dats are furthsy inwestigation:s of the ~elationship

‘ptween the ability to corrsctly identify the comuin attri-
sutes of groupﬁxgi and the gbiiity to combine these wtri-
hutes. Although Eany studies (Goldman 2 Levine, 163,

Olver & ornsby, 1966) have siivwn organizational chungay
paralleling changss in the tipes of attridutes used for
grouping. this mi.at:&ns;:ip epecificalily h&s nct dbeen inveti-

gated, nor have the interactions between the various types

of representation.

In summary, the mateix format provides a profitable
technique for further research on multiple classification

ar:d modes of representation. Qivsn certain methodologleial

i mprovements, the next phass of this research program

should isolat2 the prerequisits skills, determine the
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| relationship between the gbility to¢ 1dentily and the ability
to combine common attridbutes of groups, and develop & train-
ing prcgram in multiple classification following the prin-
ciples of programmed instrucfi@n. Tiis systematic approach
will contridute Yo ths existing body of empirical data, aid
inn theory kullding, and, more importanily, ultimstely soune

tribute gignificantiy to education.

EOEC RN I E AT N A CaTi i

SRS, ST &




Attribute

Striped
Barberts pole
Rlag
Shirt

Striped
Barber®s psic
RPlag
Shirt

Candy
Sucker
Candy bhay
Lifesavers

Polka dot
Polka dot cat

Polika do%t skirt
Polke 4ot sofa

Legaf
Biue leaf
Red leat
Brown les¥

APPENDIX

RATRICES ARD CHOXICES

Attribute

Practise Metrices

Daecorate &t Christmas
Tras
Ornemens
Christnas troe
lights

Candy
Sucker
fanay dbar
dfesavers

Decorate g Chrizvmas
Tree
Oruament
Chriabwmas ¢raes
Lighta

concrete x loncrats

f

Dress
Suriped dress
#int dresa
Selid colar Gress

dresn
grean balld
Srean £ayp
Green gaxy

b’

Cholces

Candy cane
Stripad badspread
Wrealh

Candy cane
S¢ripad bedspread
Box of chocolates

Candy cane
Zox of chocolstes
Yreath

Poika dot dress
Polka dot giover
Drass with lace

Grzen legaf
Xellow lagl
$rsen houne




Attribute

Brush
Hair brush

Shoe brush

Tooth hrush

Rourgd
Glooa
aranga
Ragor?

Make music
Bugle
Record plaver

Pieno

Cug
Butcher knite
Machete
Scissors

Hest
Radistar
ot bellisa
stove
Oven

Hold garbage
Wariebaskst
Kitchen trash

can
Garbage ean

21
Attribute

ioang ard Wasrrow
Peri:il

RALKILG cans

AL TG e
E ORI

Kavy lines
{rens
Zebrs
Paskege

Rectangular
Shoe Box
B.iat

CPureg

Trigngulsy
Tacnen :
Christens tres
Falsano

Fanectional x FPunetional

Hit
Raomer and nalls
Taruvis rackat and
w813
Tay hasmer sab

Take cars of yard
Hoe
Rake d
Sprinkiing can
Lizhtbulk
Plaehlisght
Streetiight

Caryy things
Bleyele witin bGaalkoet
Sanll truck

vamel with chair

Choices

Artist's paint
Diuan
Clothes oruch
Tavrdatdil

O QS RN W an ~

Lined beschball
fReoord
Ehixt

Pert of brick wall
Piie of bricks
Suitcage

Red party hat
Red dreass
Sgilboat

Drum
Piddle

Basebzil and bat
iayn mower

Table kmife
Warvaer hose

Campfire
Iron

Fluorescent light

Garbage truck

Qutdoor garbage
can

Pony ana carev
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Attribute

Look through
Binoculars
Window
Microscope

Listen to
Fan with
megaphone
Radio
Steres

Toy
Jump rope

8all and Jjacks

Toy train

Elements ©of naw-
ture

Stan

Snow

wind

Desserts
Slice of cake
Dish of ice
crean
Pudding

Cartoon charac-
ters
Yogi bear
Cartoon bird
Mickey Mouse

Catse
Leopard
Panther
Lion

0ld
0l: man with
cane

Tat:4ered drass

Ola worn sofe

55
Attribute
Hear
Dress
Hat
3loves

vatch {(look &t}
Painting

Snapshot aldum
Picture book

Designative x Dssignative

Aninmal
. Pig
Cow
Dog

water

Sprinkler
Pond

Bathtub with water

Fruits.
Pear
sanana

Half grapefruit

Netor animale
Pish -
Secl

Frog on 1l1ly pad

Pets
Rabddit
Parakeet
Goldfish

Buildings
School

Capitel
Chureh

Choices

Eyeglasses

Magriifying glass
Shirt

Pelevision

Transistor radio
Newspaper

Rocking horse
Ball and bat
Cat

Rain
Lightning
Faucet with water

Slice of apple ple
Cookiea

Finespple

Donald Duck
Snoopy
Aliigator

Domestic cat
Tiger
Puppy

014 house

014 beaten-up car
New home
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Attribute

Rouny}
eashball
2lobe
Clock

Long &nd narrow
Eifle
Ruler
Walking cane

Hats
Beret
Straw nav
Top oat

Beush
Artist's brush
Toothérush
Bottle brush

Yellow
Eanana
Deffodil
Baby chick

Recd
Red carx
Ped book
Red dress

Sitting
Child on swing
Boy on grasa
Boy 4in bosat

Round
Beschball
Basebeall
Globe
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A‘tri DL

Conapete x Functional

fav
ot dog
Caks
28 Cream
fleaning
Dust »an
¥op

Yeatving machine

Keep warm
gloves
Hapwy goat
Firepiges

- Paint

step ladder
Bueiret of osint

Poier prush grd

Dan

Ride
Baras
ey
Bleyoie

Step
#top eign
Polieommn
Farricede

.o -

voncrete x Des

Furniture
Table
Bad
Presser

Fruit
Pinsapple
Banana
Pear

{hoices

Appla
Beachbsll
fandwich

Broom
Bad
dudsy vater

Cay and es™ muffls
Flowsred hey
Fur-linesd boolis

Paint drush
. 53 pruskr

Man ih coverslls

Ssheol bus
Nandslicn
Teaiv

Red light
Ped flower
Dwal and

sn on sofa
hild on bike
Chalr

drange
Fouling ball
Watermelon




Attribute

Shzll
* Finds. .
of
shells

Y -4 J.A Gg
thals
v R

JECK~"P-thewpos

dreen
L«.& jef>$-1- ]
Broneh
Smerald ring
Y Ehaped
{3314 p6D
Tennis racket
Lt

Bleciprfe
appliances
Eleciric miyxer
E%u@”ﬂ ﬁisyer
Tuned

Tooliy
Fiiers
Hammer
Brace and bi%

Tovs
Too
Model train
Blaocks

Wegnona
Bow and arrow
Rllle
Sword :

87
Attt isnta

Animsi
SneKe
Squirrel
£ind

foung
Sy
#nal
ohick

Vagetablas
Tonmsvoss
Zorn
Garrots

Husioa) instruments

Teappen
Q 14“};%‘\)
Rarp -

?uscvionai X Designstlive

Fix hair

Brush
£'2:mb
funliers

sut
3aigsors
L=y mower
AX®

Fly -
Ailrplane
Hellocopher
Faying bird

Por ssting
Rorly ‘
Figtse
Glams

fhoices

Tups.ie
Mouse

Anocther sheil

Salck
Pockath ook
Kittzn

Lattuce
Qe 21 QAT
andishes

Ranic
Hand mirror
Prum

Hairy daryer
Iron
Wig

Saw
Serevdriver
Dinner knife

Kite
a0l
Jet

A 3

inide
Spear

Cup and szaucsr




Attribute

Furniture
Chair
Table
Bookshelves

Jewelry
Ring

o3 '3
O™ 43 E>
Bapr rings

Gharnm braceled

58
Attrivute

dtore things
Bax
Frunk
Clotet

We&ar azound noeck
Baw ¢ie

Piesd neck acarf

Collex

Choices

cheas‘é?“dragers
Safs
JeWelry hox

Necklace
Jeweled pin
Han'a tie
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