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ABSTRACT

Twentve~seven kinderaartien subjects were trained on
tvo different Aouble clacssification matrix tasks tc deternine ‘thether
thev vere hierarchicallv related. Prior behavioral analyses had shown
one task to be simoler than the other. Tt was assumed that, in
hierarchical transfer relationships, one order of task acquisition is
more favorable than others. Thus, it was vredicted that learnina the
simoler task, then the complex, was the "optimal" learnina seguence.
The study was 1lesianed so that this optimal order could he compared
with noneoptimal orders. Results indicated: (1) *“hat subjects who
learned in optimal order learned the more compPlex task in fewer
trials than suhjects who learned in the reverse (non-optimal) order?
anl (2} subjects in the reverse order grouo» acqvired the siapler task
in process. These are in accord with the hypothesis that the two
tasks are hierarchicallvy related. It was sugdoested that acquasition
of complex coanitive skills may he a patiter of learning specific
relevant orerequisites rather than of enterina a "staqe" of
developaent. {Author/TL)




UNIVERSITY OF PITTSBURGH - LEARNING R& D CENTER

WORKING PAPER $6 TRANSFER AND SEQUENCE IN LEARNING DOUBLE CLASSIFICATION SKILLS
LAUREN B. RESNICK. ALEXANDER W. SIEGEL anD ESTHER KRESH

BR & 0JS3

o2y

lce

§ 2523
PEriT
§ g7t
& gniERY
~ on=. -
TS TR
T oaT Lo -
Twvnirosl
$%a~8alls
-dun;_.."é
Bisisenty
- :‘a'ﬁ;
r -"‘°5*'
oY re - i
3 SerTr
- wd 9”:3
2 Toosbif
FERE Pt
3 £5ess
o 732811
a ridiww

. 880£H 003
ERIC




TRANSFER AND SEQUENCE IN LEARNING

o o)
o w]
(o
NN
<
-
(]
wd

DOUBLE CLASSIFICATION SKILLS
Lauren B. Resnick and Alexander W, Siegel
Univereity of Pittsburgh
and
Esther Kresh

Pittsburgh Public Schools

learning Research and Development Center

Univereity of Pittsburgh

1970

Published by the Learning Research and Development Center supported
in part as a research and development center by funds from the United
States Office of Education, Department of Health, Education, and Wel.
fare. The opinions expreseed in this publication do not necessarily
reflect the position or policy of the Office of Educatfon and no official
endorsement by the Office of Education should be inferred.




TRANSFER AND SEQUENCE IN LEARNING DOUBLE CLASSIFICATION SKILLS
Lauren B. Resnick, Alexander W. Siegel and Esther Kresh
Universlty of Pittsbhurgh Pittshurgh Public Schools
ABSTRACT
Twenty-seven kindergarten Ss were trained on two different double

clagsification matrix tasks in an attempt to determine whether the tasks were hierar~
chically related. Prior behavior analyses of the tasks suggested that the two tasks shared
many components, but that the more complex tagk had in addition components not included
in the simpler task. For this reason it was predicted that learning the simpler task
first, then the complex, was the "optiraal," learning sequence. As predicted, Ss who
learned the tasks in the optimal order learned the more complex task in fewer trials than
88 who learned the tasks in the reverse order. In addition, those 8s in the reverse order
group showed evidence of having acquired the simpler tagk in the process. Both of these
findings are in accord with the hypothesls that the two tagkse are hierarchically related.
it 18 suggested that acyuisition of complex cognitive skills may be a matter of learning

specific relevant prerequisites.




TRANSFER AND SEQUENCE IN LEARNING DOUBLE CLASSIFICATION SKILLS
Lauren B. Resanick, Alexander W. Siegel and Esther Kresh

University of Pittsburgh Pittsburgh Publie Schools

The presence of multiplicative classification skills has generally been
considered one indux of the child's having reached the stage of concrete logical operations
(Flavell, 1963). One of the most interesting manifestations of multiplicative classificatdon
gkill 18 the child's ability to deal with two aspects of a situation at a time. A reasonable
approach to studying this ability is to examine it tn the context of a logically complex
classification task, the matrix, which involves the simultaneous ordering of two dimensions.
A child who completes or who can construct a acuble classification matrix tg showing soma
evidence of multiplicative classification ability (Inhelder & Piaget, 1964).

Most studies of matrix behavior have been developmental in nature, seeking to
investigate the relationship between the ability to perform various kinds of matrix tasks
and age (e.g., Bruner & Kenney, 1966; Lovell, Mitchell, & Everett, 1962; Jverton &
Brodeinsky, 1969; Shantz, 1967; Siegel & Kresh, 1970; Smedslund, 1964). As a group. these
shidies demonstrate an increage In matrix classificatton skills up to about eight years of age,
at which point an asymptotic level of performance 18 reached. Several of these studies
{Overton & Brodeinsky, 1969; Siegel & Kresh, 1970) have found relatively gimilar levels
of performancc between sges four and seven, with a relatively sharp increase between ages
seven and eight. Other studies (Smedslund, 1964) have found a more linear ncrease in

performance between these same ages.
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Several different types of matrix tasks have been used in these studies. Lovell,
Mitchell & Everett {1962) had children sort seta of pictures that were susceptible of
arrangement in a matrix format. Smedslund {(1964) and Shantz {19687) used an incomplete
mulrix task In which the child had fo select the object that belonged {n the empty cell.
Inhelder and Piaget (1964) used both of these ki~ds of tasks in thelr studies of multiplicative
classification. Bruner and Kenney {1966) had children econstruct and transpose a matrix
after observing it in completed form., Stegel and Kresh {1970) used two tasks in which the
child was presented an empty matrix, but the relevant attribute was displayed in a special
cell at the head of each row and column, The child described the object belonging in each
cell, or placed objects in the appropriate cells {(as defined by the attribute cells).

Although variations in the nature of the task might be expected to materially affect
performance, few s{udies have attempted to systematically analyze the behaviors required
by the task. In two studies, Smedslund {1967a, 1967b) was concerned with the effects of
perceptial and labelling variables in children's performance in matrix tasks. In the first
study (Smedslund, 1967a) he found that covering the objects in the filled matrix cells before
allowing the child to indieate what belonged in the empty cel) had no effect on performance.
however, requiring § to verbally describe both the objects in the matrix and the mizsing
object increased the number of correct responses, suggesating that tabelling the attribute
mediates succeasful solution of matrix tasks. In the second study, Smedslund {196%b)
found that visually presenting the objects in the filled cells facilitated performance relative
to providing verbal description alone, suggesting that, to some extent, performance depends
on the presence of perceptual cues,

Smedslund’s hypotheses concerning the relative effecta of perceptual and verbal

factors on performance in matrix tasks derived largely from a general theory of cognitive and
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perceptual development, supported by peripheral deta from an earlier siudy {Smedslund,
1964). Neither he nor other Investigators of multiplicative classification skills have

used systematie behavior analysis procedures to determine the precise behaviors required
for solution of specific matrix tagka. Furthermore, although different types of matrix tasks
have heen compared for general level of difficulty, there have apparently heen no studies

of transfer effects among different types of tasks.

The purpose of this study was to test several hypotheses concerning the nature
of hierarchical transfer relationships among a set of interrelated matrix classificcdon tagks.
According to Gagne (1962), two tasks are hierarchically related when a) one of the tasks 18
easier to learn than the other, and b) learning the simpler tagk produces positive transfer
in learning the more complex task. Hierarchical transfer relationships are thus asymmetrict
one order of tagk acquisition 18 more favorabie than the other.

Gagne'~ research has shown that when instruction in complex intellectual tasks
proceeds upward through a hierarchy of increasingly complex tasks, each one prerequisite
to the next, nearly uniform positive transfer from one task to the next vccurs {Gagne, 1962;
Gagne & Paradise, 1961; Gagne et. al., 1962). Furthermore if e subject has learned the
preruquisites in order of increasing complexity, the terminal task itself can often be "learnet
without explicit instruction. None of Gagne's studies of learning hierarchies, however, has
directly tested the asymmetry of the transfer effect, That is, the studies were not deaigned
8o that the effecta of learniag the tagke in the hypothesited optimal order could be compared
with learning them in non-optimal ordera.

The present study is specifically designed to make such a comparison for two
different matrix classification tasks. The hypotheses concerning optimal learning order
(hierarshical relationships) for these two taska were derived from a systematic behavior

3
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analyvis, using a2 method developed by Resnick (1968; Resnick, Wang, & Kaplan., 1970).
The behavior analysis specifies hoth component behaviors of the task and likely pre-
roquisites for learuing each component. By jerforming behavior analyses of two or more
related tasks, it jg poasible to identify component hehaviors common to all tagks as well
as components unique to a particular tisk. This extended behavior analysis provides a
basis for predicting a) which tasks will be more 2asily learned or performed, and b)
which ""simpler" tasks, learned first in an Instructional eequence, will facilitate learning
the more complex tasks (Resnick, Wang, & Kaplan, 1970).

For the present study, two matrix tas's were analyzed. These tasks were chosen
as representative of two distinetive types of matrix tagsks: a)$ <ks in which attribute cells
explicitly define the objeets for each matrix eefl {see Figure 1) and b) tssks in which the
subject must infer the com'non row and column attributes on the basis of the arrangement
of objects in a partially completed matrix (gee Figure 2). Behavior analyses of the two
tasks appear in Figures 3 and 4, 1In 2ach analyais, box 1a behiaviorally defines the child's

task. The entry above the line describes the stimulus situation. the entry below the

----------------------------

}ine the appropriate response. ‘1his convenlion is followed in all boxes, Linell In each
analysis describes the chatn of component behaviors; these behaviors sre performed in
the temporal sequence indicated by the arrows.

For the tagk with filled attritute cells {Figure 3), three steps must be followed
in order to place an object in the proper cell. The correct row must be found (Box 1ia):

the correct column must be found (Box 11b); and the Intersect of the row and column must

4
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be found (IIc). ‘The process of identifying the appropriate row or colvmn is actually a

form of matching-to-sample tagk in which the object to be placed 18 the “sample” stimulus
and $10 attribute cells constitute the "choice" stimult. Box IlIa therefore describes
matching-to~-sample bchavior as a prerequisite to both IIa and ITb, Only a relatively simple
form of matching-to-sample {s required, as the choice stimuli vary in only a single
dimension (e.g. colur or shape); there {8 no intruding irrelevant dimension which S must
learn to ignore. This restiriction i8 indicated in Box Ita. A still simpler form of matching-
to-sample, in which an identical match is possible, 18 shown as a lower-level prerequisite
(Box 1Va). No linguistic cncoding avpears necessary to the solution of this task.

Unce the proper row and column have been identified, finding the intersect is a
fairly mechanical matter, However, it does involse certain spatial organization Lehaviors
which permit one to "keep one's place" in a relatively complex visual field, A hypothesized
secuence of such spatial organization akflls, cumulatively prerequisite to locating the
intersect of a row and column, 18 shown in Boxes Via, Va, IVb, and ItIb.

The analysis of the incomplete matrix task 8 shown in Flgure 4, There are four
camponent behaviors (Boxes Na-lld). Instead of matching-to-sample, the S must determine
what attributes a set of objects has in common {Doxes I1a and b). llypothesized preroquisites
for this behavior are both spatial (1lla and ite prerequisites) und conceptual {1th and it
prerequisites). An important set of prerequleites involve naming attributes of objects
{Ive, Vb, Va). Thus, some form of linguistic encoding behavior seems necessary to
solution, althongh it should be noted that an 8 might use “private" rather than standard
language labels for the attributes and stil] solve the matrix tsak,

llaving identified the row and column attributes, the 8 must next combine the
altribute names into a deacrlption of an object (Box llc) and then gelect the object that

5
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meets the description as (he appropriate one for the cell /11d). Hypothesized pre-
requisites for composing the description involvs grammatiecal behavior {Box Ille),

while selecting the appropriate object shares with earlier components in the chain the
prerequisites of responding to a verbal 1abel (Boxes Vb and VIb). Thus, these components,
too, are heavily linguistic in nature,

These analyscs suggest tha! the incomplete matrix task should be considerably
more difticult to learn than the task in which attriluite cells aroe given. However, since the two
tusks are similar In stimalus formai and logical structure, and since they ghare the same
spatlal organization prerequisities, it aeems reasonable to assume that 1-.arning the
easier task first would significantly facilitate learning the incomplete matrix task. The
two tasks were therefore Liypothesized to be hierarchically related, with the atirtbute
cell tagk prerequisite to the incomplete matrix task. I*rom this general hMerarchical
hLypothesis, threoe specific hypotheses were derived:

1) The incomplete matrix task will be learned in fewer trials when the
attribute cell task has been learned first.

2) Trials to criterion for the two tagks combined will be lovrer if the
tasks are lcarned in the optimal order (attribute cell, then incomplete matrix) than
it they are learned in the reverse order. ’

3) If the incomplete matrix task is taught first (i. 2., non-optimal order),

58 who succeed {n lcarning it will show ncarly immediate mastery of the attribute cell
task, since $8 who had learned the more complex task would hsve acquired the elements
of the less complex one in the process.

Method

88 were 53 kindergarten chlldren in a predominaatly white, middle class
6




Resnick

school. All ¢hildren in each of two clagses were pretested on three ,natrix taska; only

S8 who failed all three tagks were included in the experimental sample. The final sample
consisted of 11 boys and 16 girls, ranging in age from 5 years-3 months to 6 years-5 montt
S8 were riatched as closcly as poasibie for total rumber of errors on the pretests. One
m;mber of each pair was randomly assigned to each of two treatment groups, with the
restriction that the nuinher of boys and girls in each group be as equal as possible.

Description of Tasks

Three different matrix classification taskas were studied. In addition to the
two tacks snalyzed above, a form of the attribute-cell task with high feedback was used
as a warmup task.

1) Desgeribing (warmup task). S was presented with a 3 x 3 matrix in which
tiie attribute cells were filled and open and the interior cells were filled and covered
(see Figure 1). E pointed to the attribute at the beginning of row one and said, "This
object is (blue). That tells you that everything in this row (runs finger across row) is
(blue). "' E continued in a like manner for the rest of the rows and columns. Then E said,
*In eagch boX there i8 an object that has a color and a shape. You guess what color and
shape it is; then you may lift up the cover to see if you are right. ' After stating his answe
for each cell, § was permitted to lift a flap covering the cell. A drawing of the correct
object appeared underneath.

The task was used both as a pretest and as a trzining task for the experimental
Ss, In the pretest, two matrices were presented. In each matrix, E pointed to all 9 inter

cells in a random order. S was scored as passing the test if he responded correctly for
8ix cells consecutively on each matrix.

in the training phase, only aix of the nine cells in each matrix were pa:ated
7
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to by E. If the child responded correctly, E simply pointed to the next randomly
selected cell, If § resnonded incorrectly, one or both of two correcticr procedures
wag followed by E.

If the S failed to name both attributes, E sald, "You must tell me a color and
a shape. Always tell me two things, 2 color and a shape.” If the § named two attributes
but an error was made in either color or shape, E sald, "The cbject is (red) because
this (E pointed to attribute cell) tells you that everything in this row (column) is (red).*
This procedure was repeated until 8 reached a criterion of no more than one error on
two consecutive matrices,

During the training phase, the gix responses for each matrix in the Describing
task constituted one''trial. ' The trial was counted correct if § had no more than one
incorrect response in the six, The procedure was continued to a criterion of two consecutive
successful trials (I.e,, matrices) or t0 a maximum of twelve trials without reaching
criterion,

2) Placing (attribute cell task). 8 was presented with a 3 x 5 matrix in which
the attribute cells were filled but the interior cells were empty. E held a set of the nine
objects defined by the attribute cells, explained the meaning of the attributes as in the
Describing  task, and then said: *1'm going to give you an object. You put it in the right
box." E handed § an object and S was required to place it in the appropriate cell. E
presented all nine objects in random order. After S placed each object, E recorded its
placement and then removed it from the matrix; thus there were nine cells from which 8
could choose for each response.

In the pretest, there was no feedback to the child as to the correctness of hiy

cholce, § was scored as passing the test if he consecutively placed six objects correctly

8
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on each of two matrices,

In the training phase only six (randomly selected) objects of the nine were
presented for each matrix. After S responded correctly, E removed the object and
handed him the next object. If 8 responded incorrectly, E pointed to the correct row
and column and said, "Everything {1y this row is {(green) and everything in this column
is (square)." E visually emphasized the intersection of the row and column by bringing
his fingers together at the point of intersection {i. e,, the appropriate cell). Asin
Describ ug, this procedure was repeated until 8 reached a criterfon of no move than
one inc ,rrect placement on two consecutive matrices, or until a maximum of twelve
matrices had been presented. For purposes of analysis, six responses on one matrix
constituted one trial.

3) Inferririg  (incomplete matrix task). S was presented with a partially
filled 3 x 3 matrix without attribute cells. One, two, or three cells of the matrix were
empty. S's task was to infer the attributes of the object belonging in the empty cells,
given the arrangement of the objects already in the matrix, A nonsystematic array of
the nine possible objscts for the matrix was shown to S, E sald, "The object(s) for one,
(two, three) of the boxes is (are) missing. Find the object(s) that 18 {are) missing and
put it (them) in the right place(s)."

The pretest consisted of four matrices: one with one empty cell; one with
two empty cells; and two with three empty cells. An § was scored as passing the pretest
if he missed no more than the first two responses.

In the training phase each series of three 11atrices constituted a "tefal. " If
S made a correct response, he proceeded to the next item. After each incorrect response,

E polnted to the appropriate row and column for each choice and sald, "Everything in this

9
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row i8 (blue) and everything in this columin 18 (a circle). So here { Epointed to the empty
cell) you need something that is (blue) and (a circle). ' This procedure was continued
until 8 reached a criterion of no more than one incorrect response 5n two consecutive
trials (i. e. serics of three matrices). The maximum number of trials given to any §
was twclve,
Procedure

Two Es, one male and one female, conducted the pretest and experimental
sessions. Children were assigned randomly to the Es with the restriction that each E
tested approximately the same number of boys and girls in each treatment group. All
testing was done Individually in spaces provided in a corner of the classroom. Al the
beginning of the first pretest session, Ss were tested to determnine whether they could
readily identify the various colors and shapes being used in the tasks. All experimenial
Ss had ready labels for the colors and shapes. The order of tasks in pretesting was:
Placing, Describing, Inferring.

The experimental sessions began ten days after the end of the pretest sessiuns.
Each S wes given one or two training sessions per week. Only one tagk was taught in each .
session. The session was teriainated when S reached criterion, after he had completed
six trials, or after approximately 20 minutes had elapsed. If a child did not reach criterion
on a task in one session, he was given up to six trials on that tagk in the next sessjon. After
twelve trials or a maximum of four sessions on a task, training was begun on the next task.
This achedule permitted 2 minimma of three and a mazimem of twelve training sessions
for each S.

Design

There were two treatment conditione, defined by the order in which the matrix

10
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tasks were taught. Both groups learned Describing first. This functioned ag a "warmup"
task, and assured that all Ss entered the experimental tralning phase with equal gkill
in performing the simplest tagk under study. Group A learned the other two tagks in
the hypothesized optimal order: Placing then Inferring. Group B learned the tagks in
reverse order. Dependent measures were trials to criterion on Describing on Placing
and on Inferring and trials to criterion for Placing and Inferring combinea.
Results

Pretest. The percentages of all Ss (N = 53) passing each pretest were:
Describing,36%; Inferring, 21%; and Placing, 19%. Apparently, these tasks presented
real challenges for most of the Ss--only slightly more than a third of the children pussed
even the easfest task. Only S3 who failed all three pretests were included in the
experimental sample (N = 27, 14 in Group A, and 13 in Group B).

Training. Table 1 presents mean trials to criterion on the three training tasks

for both groups of experimental Ss. The difference between the experimental groups in

Y S S
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the warmup task, Describing was nat significant (1{1.00}, indicating that the groups
were equivalent in ability to learn tagks of this type. All but one: S learned this task;
the number of trials to criterion for the learners ranged from two to twelve.
Hypothesis 1 stated that the group learning Placing first (Group A) would learn
Inferring more quickly than the group that began with Inferrii g (Group B). This
hypothesis was supported, but not strongly when the data from all 27 S {s considered.

Group B took more trials to learn Inferring than did Group A (t = 1. 36, df = 25, .05(p

Il
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£.10, one-tailed). This effect is shown graphically by the solid curves in Figure 5,

T P Iy W

The study was specifically corcerned with transfer effects of mastering
(as opposed to simply being exposed-to) one task on the learning of the next task. There-
fore, a rigorous test of Hypothesis 1 would require 1ooking at, for each successive task,
only those S8 who had succeeded in learning the preceding task. This method of analysis
would treat the data as if any § who failed to learn a task had heen dropped from the study
and not allowed to proceed to the next task. The mean number of trials to criterion for
Placing and Inferring  considering only Ss who reached criterion on the preceding

task appears in Table 2, One can see that the difference between Groups A and B for

Wt i ——
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Inferrving  was more clearcut {t = 1.92, df = 22, p_(. 05, one-tailed) when S8 who had
faited to reach criterion on Placing were dropped from Group A. The dotted curve
in Figure 2 shows this heightened effect.

Hypothesis 2 stated that S8 who learned the tasks in the optimal order (Group
A) would learn the two tasks combined (Columns 7 and 8 of Table 1) more quickly than
88 who learned the tasks in the reverse order (Group B). Since the difference between
the groups on this measure was not even marginally significant {t = 1.04, p).10), there
was no support for this hypothesis. However, the lack of significant difference might
have been produced by a ceiling effect, especially for Ss in Group B. Had more than
twelve trials been allowed, Ss who failed to learn a task would have had scores ranging

upward from twelve. Since there were more failures to learn in Group B than in Group A

12




Resnick

a greater maximum of training trials would have differentially raised the mean for Group B,

thus increasing t'c difference in trials to criterion for the two groups. This would have

affected differences both on Inferring alone and on the combination of Placing and Inferring.
Hypothesis 3 stated that Ss who learned Inferring first would demonstrate

immediate "learning" of Placing. A test of this hypothesis requires examination of the

data only for Group B 83 who learned Inferring. Figure 6 shows a plot of trials-to-

. ———— - —— ]

------------------------

criterion scores for Ss in Group B, with Placing on the vertical axis and Inferring on the
horizontal axis. Ss who failed to reach criterion on Inferring are designated by "FI1""'
Ss who failed *2 reach criterion on Placing are designated by "FP." Five Ss failed
to learn Inferring, one of whom also failed o leurn Placing. Of the eight Ss who did
learn Inferring, all but two took the minimum possible number of ¢rials on Placing--
i.e., they "learned" Placing immediately. One 8 took five trials to learn and one S, who
had had considerable difficulty with Inferring, reaching criterfon only on the final trial,
failed to learn Placing at all. The mean number of trials to criterion on Placing for
Grrup B 8s who reached criterivn on Inferring first was 3. 63; if the single extreme
case is not considered the mean drops to 2,43, Thus, the data for most Ss is in supprit
of Hypothesis 3. In the absence of further information on the singte extreme S it is
difficult to interpret this exception.

The results of the experiment serve to partially confirm the hypothesized

hierarchical relationship between the two matrix tasks, and thus lend support to the
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technique of detailed hehavioral analysis used in generating the hierarchy. Placing and
1 nferring superficially seem to be very similar tasks. However, prior behavior analyses
of the tasks had suggested that Inferring required all the eritical components of Placing,
plus the additional one of discovering the common attribute value for each vow and column.
Inferring was therefore put above Placing in 2 hierarchy, implying that prior learning of
Placing would facilitate learning Inferring. The advantage of Group A over Group B in
learning Inferring confirms this hypothesis. The fact that 2 majority of 88 who first
learned Inferring made no errors on Placing lends further support to the behavior analyses.
This experiment also demonstrates that children well below the age normally
agsociated with concrete ogerations can learn to perform a compiex task involving
multiplicative classification when they are given the opportunity to learn component and
prerequisite behaviors through corrected practice on a series of simpler, related tasks.
This i8 in accord with studies of "programming" and suceessive approximation in children's
learning of discriminations {e.g. Hively, 1963; Jeffrey, 1958). It suggests that acquisition
of more complex cognitive skills as well may be 2 maiter of learning specific relevant

prerequisites rather than of entering a general level or "stage" of development.
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Tatle 1

Mean Trials to Criterion on the Three Training Tasks

Group N Order of Testing Tasks
Placing +
Describing Piacing Inferring Ilnferring
A4 Describing-Placing: 343 313 4.36 3.68 6.86 3.66 11.21  6.68
Inferring
813 Describing-Inferring. 385 2.88 6.38 4.16 885 3.92 14.23 7.24
Placing
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Table 2

Mean Trials to Criterion for Placing and Inferring Considering

only Ss who Reached Criterion on the Preceding Tasks

Group Placing
N X  so
A 13 423 368
& 363 3%
Q
ERIC

18

2

13

Inferring

—

X

6.00

8.85

S.D.
3.38
392

4



Resnick

Figure 1,

Figure 2,
Figure 3,
Figure 4,
Figuro 5,

Figure 6.

Figure 'Caglions

Stimulus Layout for Tasks in Which Attribute Cells ave Given
{Describing and Placing)

Stimulus Layout for Incomplete Matrix Task (I nferring)

Behavioral Analysis for Task in which Attribute Cells are Given

Behavioral Analysis for 1 ncomplete Matréx Task

Cumulative Percent Ss at Criterion on I nferring

Trials to Criterion an Placing and I nferring for Group B
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A — R S ——

Figure 1. Stimulus Layout for Tasks in Which Attribute Cells are Given
(Describing and Placing)
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Figure 2. Stimulus Layout for Incomplete Matrix Task tInferring)
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la

Two dimensional matex
with r< - and column
attributes given

Place: objects in the
aprropriate cells.

lla An object

dentify row attribute
cell which matches one
attribute of the object.

i

lib

The object

Identily column
attribute cell which
matches another
atlribute ol the nbject.

mp—

Itc Row and column
attribute cells

Find intersect cell.

Figure 3,

(Ha A sample object and
asel of choice stimuli
(choices vary in only
one dimension}

Select stimulus that
matches sample in one
attribute.

1

1Va A sample object and a
set of choice stimuli

Select stimulus 1hat
maiches sample in all
attributes,

]

(lIb Several parallel
pathways

Follow one of them
until it inlersects a
second pathway, at
right angles.

IVb A single pathway

Follow iluntl it
inlersecls 3 seconc|
pathway al right angles,

|

Va A line with several
points marked

Visually scan line from
8 given point 1o another
given point.

A |

Vis A line with several
poimts marked

Physically ¢race line
from one point 0
another

Behavioral Analysis for Task in which Attribute Cells are Given
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Two dvmensional matrix
with some cells empty

Identify object belonging
in empty cefl.

l | 1 ]

la b 113 ild
Dascrption of sn objsct

in terms of two sttributes
and an sssotrtment of objects.

|| setect object described.

Common sttributes
tot row and column
aune=y | | Desesibo an object
having both sttributes.

Empty cell Empty cell

State what sll
objects in a row
havs in common.

State what ol
objects in column
bave in common.

s 111 ile

Severd) sets of oblects.
each set slike inone
dimension but dilfering
in snothet dimension
State how the objects
in & given st sre ahikg.

Sevaral paraliel
pathways

Two stitibute names

Follow one of them. Describe object as ad}. + noun

{eg. *brown dog”); noun * noun
{e.g “a boy ' 8 house} adj. ¢
adj. Le.g. "'large green”}; ot

I toun * varb {e.g. “cat 1t nning™).

Q

ERIC

Aruitoxt provided by Eic:

Wa

A ling with several
points marked

Vb

Several sel s of objects,

[ each sot identical within
itseli but differin g in one
dimention lrom other set

Visually scan Yine from
& given point to
another given point.

Stte how the obhiects
0 8 get are atike.

Ve

An nhject

Narme its sttributes.

Ve Vb
A lira with several £ 1ray ol obiecys
points mached v ying in sevarsd
dimensions

Fhysicatly trece line Select an chitey with
from ~na point 1o # named Mitritute.
another.

Vi

Aty of objects varying

in & single dunéniion

Select an object with

namied sttnbutes

Figure 4. DBehavioral Analysis for Incomplete Matrix Task
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O Group A {All S5)
D] Group B (All Ss)

Ou o wwwaP Group A [Only Ss wha passed placing)

2 100
O

£ o}
w

g
s A

QO |
V)

@ oo |
/]

¢ 5ot
Yo

0 4}
’i 30 |-
w

O 2
1

w 10p
A

TRIALS

Figure 5. Cumulative Percent S§s at Criterion on Inferring
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PLACING
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Figure 6, Trizls to Criterion on Placing and Inferring for Group B
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