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Problem-Solving Skills,- -and Spatial Representation. -Each skill area
is assessed by approximately 8 to 10 questions. A .basic assumption of
the test is that when a child passes or fails a particular question,
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four half -hour testing sessions.,The items designed to test any one
skill are not administered together.,The test is given in two forms,
identical except for the order of the items. In Cogntiviely Directed
Perception, one of the abilities sampled is Visual Search, the
ability to scan a complex visual array to locate a particular object.
In Concepts and Coding, concepts such- as "not", "same", and
',different,' are tested. The range Of skills in Problem Solving focus
on why, how, anf if. For Spatial Representation, spatial patterns
must be reproduced. For scoring and interpretation, correctness of
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In recent years, we have witnessed renewed interest in the looming of the preschool

age child. As is mill-known, this interest was initiallyinarked by an almost unbounded

enthusiasm about the value of early education, particularly for those groups of children who

were ,likely to experience difficulty in later academic work. When many initial efforts

failed to yield significant results, signs of disillusionment arose and investigators began

to deemphasize the early years in order to put greater effort towards the learning of the

older child (see Silberman, 1970).

Unfortunately, much of .this debate has had to proceed on the basis orinadeqUate

information. Thus, while there has been great emphasis on the early years as a period of

rapid teaming and high modifiability (Bloom, 1964; Hunt, 1961), the actual skills and abilities

of the young chilthave not been clearly established. The picture is even more complex than

this, however, for in many studies where skills have been analyzed, the findings have been

interpreted to indicate that the young child does not have those skills which might profit

from exposure to formal educational efforts. This emphasis is seen most clearly in the work of

Piaget (1959) where he states that the vast percentage of the young child's thinking and

language is egocentric so that it is extremely rare to have any meaningful intellectual inter-

change at that age. This is not to deny that his thinking constantly develops; rather it tends
.

to deny the possible value of structured intentional' effort at education.

Otiestions about the learning skills and styles of the young child must be answered ifwe

*Paper to be presented at the American Psychological Association meeting, September 1972.
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are to make judicious decisions about the feasibility and practicability of early clucation.

Any decision, however, cannot be arrived at until we have a much wider understanding of

the intellectual strengths and weaknesses of the young child. The work I am about tc describe

represents one of the efforts that is currently being developed in this area. It concerns an

extensive test designed to tap e broad range-of cognitive skills in the three to live year age

range. Its major purposes are:

I. to define some of the major cognitive skills available in the preschool years,

2. to identify some of the, major parameters that increase of decrease the complexity

of some of the major cognitive tasks a yoUng child might confront (e.g., the presence vs.

thy absence of concrete cues; the presence of conflicting cues, etc.),

3. to identify the skills that differentiate children who ore likely to function

effectively in the academic sphere from those who are likely to find difficulty in this

,sphere,

4. to determine the patterns of thinking that underlie incorrect responses

(e.g., associational responses, irrelevant verbalization, etc.) in an effort to ascertain

whether such patterns differ systematically

(a) among individuals

(b) among age groups

(c) according to the type of cows Dive skill demanded

With these goals 1;1 mind, I would now like to describe the test that has been developed.

We ore just in the midst of data collection. Therefore, I will not be able to report conclusive

findings although"! will be able to offer some preliminary results that were obtained in the pilot

2.

ti
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work. The major thrust of the paper, however, will be directed towards elaborating upon

the design of the test and upon the assumptions and ideas underlying the various items.

The test covers skills within four main spheres these are:

1. Cognithely Directed Perception

.. 2. Concepts and the Process of Verbal Coding

3. Problem Solving Skills

4. Spatial Representation

In turn, within each of these areas, a number of separate abilities or skills have been

delineated. -Ai the tag currently stands Cognitively Directed Perception samples 4 main

skill's, Concepts and Coding sample 15, Problem Solving samples 8, and Spatial Representation

samples 4. Each of-these-skill-areas is assessed by approximately eight to ten questions. A

basic-assumption of the' test-is_that when_a child passes (or fails) a particular question, he
., ..

does so not because of the specific information involved, but rather because he has mastered

(or failed to master) the skilkor ability underlying that question. For example, a child may be

asked a question where he must consider two attributes of an object (e.g., "find me a car that

is little and green"). If he is able to succeed on this task, then it is hypothesized that he will

be able to succeed on all comparable tasks, even though the information involved is different

(e.g., "find me a doll that is sitting and smiling").

This assumption is naturally subject to qualification. Thus, if co child did not comprehend

a particular word or phjase, he might well fail one item while succeeding on another. The

possibility of this occurring will be lessened however, if the informational aspects of the

items are kept to ci minimum. Accordingly, the items ore ,uniformly designed to employ simple,
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common materials that ore familiar to all children both in terms of their sensori-motor

experience and the specific verbal labels attached to these objects.

Though useful, these constraints do not settle the basic problem namely, by what

principles does one determine the particular items that will be formulatee. to tap each skill

area. This is a difficult question to imswer, for so many factors came into play, including

the theoretical work in this area (Vygotsky, 1962; Plagot, 1959), normative material

Obtained from tests such as the Stanford-Bineti-and anecdotal reports on the skills of young

children (Isaacs, 1930). The most central influence, however, was the experience gained

through structured dialogues with-preschool age-children (Blank & Solomon, -1968, .1969).

Based-upon these-interchanges, o framework-was constructed to define some of the major

cognitive skills developing in the 3 to 5 year ago period (see Blank, 1970 for a fuller

description of this framework).-

At this point, it is perhaps best to exemplify the way in which one set of skills was

defined since this will express much of the thinking behind the design of the test.. For

example, one of the higher level concepts that appears to become available to the preschool

age child is the concept of not. By this, I do not refer to simple grammatical negation

(e.g., "I don't want....") but rather to the use of not to modify a category (e.g., name

some things you can travel in that are not cars). This latter use of not is vital to cognitive

functioning for it allows the child to evaluate an object, not by itseli, but by its relation-

ship to a broader, but relevant framework. In this sense, the concept of not may offer the

young child an entree into thinking about objects according to superordinate groupings.

The ease with which the child may accomplish a task involving this concept of not
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will, of course, depend upon a variety pf factors. Based upon the pilot work, it appeared'

that the factors most likely to be significant were whether

(a) the objects under discussion actually were present or just raised through

verbal problems

(b) the type of grouping that had to be negated (e.g., a single object, a

cluster of items, etc.).

5.

-.-

Accordingly, as shown in Table 1, and in line with Gocli 2 above, a group of items

were devised which-reflect these charatteristics. The-items illustrated in that table'

represent only4 of the 18 items=that are actually-in the test to assess the child's grasp of

the concept.

This type of- analysis was used In the construction of all the items in the test; that is a

major -skill was defined and items werenconstructed. In addlItion based upon the pilot results,

two or three key factors likely toaffect performance in this skill were defined and permutations

of the items were devised in order to assess the Importance of these factors. While the

particular factors so assessed vary across the different skills, some of the most common ones

(a) the presence or absence of concrete cues

(b) the effect of indliect verbal definitions as opposed to single labels (e.g.,

referring to an object as o-"scissors" vs. referring to it as "something that cuts")

(c) the impoSition of demands prior to the presentation of the material or after

the withdrawal c the material (e.g., saying "look at these things carefully because I want

you to remember them" vs. showing the same objects without any specific instructionsand then

asking the child to recall them after the objects have been withdrawn from view). This permits

s

fi
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us to assess the strategies used by children In the absence of specific direction from the adult.

The test contains 240 items In all. The items ore distributed into four separate testing

sessions, with each session lasting approximately one half hour. The items designed to test

any one skill are not administered together (in contrast to the procedure used in the Wechsler

intelligence Tests), but rather they are distributed across the days of the test. This procedure

was established to maximize the child's interest and to lessen the risk of a block of failure,

should the child be confronted with a particular kind of task that he Is:unable to handle.

The test is given in two forms; the Items In each form ore identical but the order of the

items varies: This enables us to determine whether variations In pa:romance (e.g., improve-

ment over time) in an area ore due to the particular content of the item or to practice-over

days. -

To convey a clearer picture of the test, it seems useful to present one item from each

major sphere. Thus, in the sphere of Cognitively Directed Perception, one of the abilities

iampled is Visual Search that is, the ability to scan a complex visual array for.the purpose

of locating a particular object. Figure 1 shows one item designed to test this ability. As in

the case of the not items, the task is presented in a variety of pemurtations, given over a

period of days. These are:

1) search guided by a physical model that is, on object is shown, it Is

withdrawn, the cord is exposed, and the child is asked to find a picture of the object he

has just seen

2) search guided by a verbally defined function the child is given a

functional definition of on object (e.g., isonsething to clit with") and is asked to find a

a

picture of this item

6.
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3) search guided by a verbally defined function and an associated perceptual-

cue --- an item is shown (e.g., an egg) and the child is asked to find a picture of on

object necessary to perform some activity with this item (e.g., "find me something to

cook this in") (see Hooper, 1970 for related type of design).

These. variations are included in an effort to determine whether difficulties in isolating

parts of afieldrdepend upon a) perceptual complexity of the field itself, b) the need to use

verbal information to guide a perceptual analysis, or c) the need to interpret perceptual

cues, rather than to use them.simply as direct models (as, for example, occurs in the first

permutation):

The second major sphere that is assessed -is Concepts and Coding. The Not example

above represents-one of Ithe skills tested in this sphere. Another skill that is sampled is the

concept of "same" and "different." This skill is included not because of its proven importance

in the general assessment of intelligence, but rather because it is deemed central to the long-

standing issue of the relationship between the word and its referent. Specialists in the area

of language developmenthave consistently emphasized the way in which the child binds the

word to Its referent (e.g., once he learns to label a partiCular object he will object vehemently

if one suggests, In some way, that the label is arbitrary and could be changed). This binding

Process seems to have trePortcot ramifications for the way in which the child will perceive

material. In particular, what seems to occur is that

1) similar items with different labels lose their similarity (e.g., a house and a

garage are almost never seen as alike once their differentiating labels are acquired)

2) different items with the some label lose their distinctiveness (e.g., so many
a

:..
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different kinds of animals are called "dogs" that the child overgeneralizes this label to many

four-legged furry animals)

In order to begin to test thit process more adequately, we have constructed a series of

itemswhich contain pairs of objects -- each pair either a) shares a common label (e.g.,

cup cup) or is designated by different-labels (e.g., truck bus), or b) shares many

---physical. characteristics (e.g., color, size, texture) or is marked by very different charac-

teristics (e.g., a red paper-Cup without a handle vs. a blue glass cup with a handle).

-More 2 depicts taro -such items. The.questions-put to the child in each case ore How

ore-these things alike? and How are these things different? Among the findings that ore

expected are:

I) even when the perceptual impression is one of difference the presence of a

common label will help the child report similarities while the absence of a common label will

interfere with the awareness of similarities

2) when the perceptual impression is one of similarity, the presence of a common

label will make it difficult for the children to report a difference while the presence of

.different !obeli will facilitate the awareness of differences.

The third sphere that Is-assessed is that of Problem Solving. The range of skills in this

sphere focus on questions represented -best by the terms "why" "how" and "if." One skill

tested is that Involving:Imagery where-hypothetical changes are proposed relative to an item

Or a set of items. For example, a child may be shown a vertical stack of colored blocks. The

examiner points-10 the block on the bottom and askslf I took this one away, what would

8.
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happen'?" From the pilot work, this sphere appears tolap some of the striking differences

between children who perform well in the cognitive setting and those who do not. At first,

it may appear that the differences are caused 'by the complexity of the language (e.g.,

possible failure to comprehend the "If" formulation). Further analysis suggests, however,

that the major factor is not the question alone, but the relationship of the question to _the

context. In particular, three-features seem centrals these-refer to whether the question

refers to a situation 1) which is unusual vs. one which is common; 2) which contains a

limited number of stimuli-,vs. one which contains a complex-array; 3) where an_action has

bean performed that the child-has observed vs. a situation where -no action has been observed.

9.

Because of the importance of these factors, the identical question can be exceedingly

difficult or remarkably simple for the young child, For example, in a naturalistic situation, the

child might be asked the question, "Why is It light In this room?" A correct answer would b

almost certain If the conditions had =been such that initially the room a) had been dark (fs

relatively unusual occurrence in the school); b) contained relatively few objects in view

(limited stimuli) and c) was lighted by the teacher turning a switch which the child could

observe (action observed). On the other hand, a correct answer is much more doubtful if the

child walks into a roam where -a) a light Is coming in through the windows; b) many objects are

present and c) no action was performed to change the itate.of the lighting. This example is,

. of course, somewhat extreme since in any two natural settings,. it is unlikely that all three

Parametars would be so dramatically- opposed. it was included here merely to highlight the

Importance of- contextual voriabies in affecting children's problem solving performance and to

illustrate the fact that it is rarely valuable in a cognitive t-tting to consider linguistic para-

meters apart from oily other f!ctors.
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The fourth sphere assessed in the test is Spatial Representation. In this area, the

children are asked to reproduce spatial patterns of varying types (e.g., geometric forms such

as a square; a sequence of colon, ,tc.). Motor skill is kept to a minimum by avoiding any

need to draw and relying'instead on preformed materials which the child must place into an

organization (e.g., discs, sticks, blocks, etc.). A sample skill in this sphere might be the

reproduction of complex Sequences such as copying a row of discs where the discs ari

altetnutely red or yellow. The permutations in this task, and on all the tasks in this sphere

are different from those in the three spheres outlinej above. In particular, the permutations

here are based-upon a systematic set of techniques designed to simplify the items in those

cases where a childalls. This procedure was selected since this sphere lends-Itself to more

careful control. than do the other areas. Thus, the most complex demand presented to the

child is one when he is shown a two dimensional (pictured) ;model / an object or design,

the model is withdrawn and then the child is asked to reproduce it from memory with three

dimensional materials. the first simplification following this is to have the two-dimensional

model in front of the child; the next is to present a three dimensional model identical to the

one he is to make, and the last simplification is to actually construct the model in front of

the child and then have-him make his model following this.

An issue of central concern in a test with such,a broad array of skills is the method of

interpreting the results. Any answer to this problem hinges, in large measure, on the method

of scoring that is, on tiss way which the children's responses are assessed. Currently,

we are working on three molar parameters. These ores

I. the correctness of the response this is band on a three point scale of correct,

part correct and incorrect. This h entre gross assesmsent but it permits us to gain an overview
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of the skills that may be strong or weak in a child, an age group, or any other particular

subgroup (e.g., sex, socio-economic background, etc.).

2. the form of the incorrect response. For this purpose we hove devised a series of

analyses to permit us to code any incorrect response. Three main types of analysis cover the

entire test, in that any items analyzed-falls into one of these three-patterns. One such

pattern is presented in Table 2. In-general, it proceeds- from higher- level, albeit incorrect,

pefformance to lower level-performance. This_partictilar-cmalysis is-,applicable to the-

me:ferny-of- items --and it -is *titularly suited-to-iterns_whereirthe child mutt produCe-a-

verbal response. Tobin 3-shOws-the-pattern--that has-been divhed-for the analysis of errors

on the spatial representational items (see-Haworthelor-ci=similar-anOlytit). The th:rd.cirialytis,

which has been-.developed, it designed mainly-for multiple-choice items (e.g., those-40es

where the childAlven 5-Itemys asked-to-select a particular one on the:basis of-some concept-

or principle); It is- designed to indite* whether -then were-particular-preferences in-the-icboice

of objects when an incorrect choice was mode.

The analysis of the errors -is -vital -for any future effort at diagnostic teaching in that the

paths open to the teacher vary significantly -as o-ftinctioriof -the-error that has been corThrlitted'

(e.g., if asked "why did the_ knife cut better than the spoon?" a child who says "because -it's-

-longer" (termed an associational error) must be responded-to differently from a child who says

"1 SOW one like that -in the stereo"). What we are particular interested in at this point-is:to

determine whether particular groups of children establish different but consistent error patterns

(e.g., do the errors of hyperactive children take a different form than do the errors of

withdrawn children?).
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3. Reaction time is the third measure of assessment. it refers to the length of time it

takes. a child to offer a response (and, in a few tasks, such as reproduction of forms, It refers

to the length of time a child works on a problem). This measure can serve a variety of

purposes. First, the speed of response has received particular attention in research on

children's learning sines it is deemed to be a measure of impulsivity refliY:ti fKagan,

1965). Our own work has suggested that this latter continuum might be mr.s...4 to include a

distinction among-children who are slow to respond. Thus, while some of these children are

reflective and use the time to pewter over the material, oth raare withdrawn, non-responsive

children who avoid the tasks. If these patterns of reaction are an important feature of the

Child's interaction with his environment, then we should be able to see relatively consistent

patterns of reaction time "across this four days of the test. Any such pattern of reaction might

well-interact with skill attainment in-that Ow children may show diraerent patterns of response

to items where-they are leUCCOSSIDI and to those where they fail.

Another possible application of the 'section time measure is the assessment of task

Rosenberg (1970) in analyzing the referential function of languace discusses this

use of reaction time For example, he suggests that in situatioas W4illire the listener must

carefully evaluate the Information he is receiving and attempts to do so, his latency will

he slow; on the other hand, if he makes no such effort, his latency will be much faster.

We may find an analogous pattern in our results in that in the initial acquisition of a skill,

the reaction times may bi much more than when the skill has been securely established. For

example, 3 year olds may pass the search item as effectively as 4 year olds, but they may

take a much longer time to do so since the task e,emands much more of them than it does of
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the Oder child (just as having to read a set of words for an adult can be almost an effortless

task while it Is arduous for the first grader).

At this point ari directly in the midst of the data collection and therefore I cannot

present any firm results. However, I thought it would be worthwhile to point up some findings

from the pilot study in order to indicate some of the expected results. Table 4 presents some

of these findings and for most part, I believe they are self-explanatory. I would, however,

like to emphasize one feature that seems of particulanelevance to issues in compensatory

preschool education. As shown in the first four tasks outlined in Table 4, there are almost no

differences between the lower class and middle class children on skills which require the child

to produce relevantverbal associations to material (e.g., labeling objects, completing a

sentence, etc.). -

Marked differences occur, however, when the child must independently impose an

organization on material (e.g., sequencing pictures into a story), evaluate material according

a broad, rather than a specific constraint (the- "not" item), and irs, general, use the

immediately presented material not as a sufficient unit but merely as a beginning point of

reference through which he can evoke relevant, but not piesent, ideas. Results such as these

seem to how relevance to the major controversy about language acquisition and language

usage among children from disadvantaged backgrounds. Thus, if these results are maintained

in our new series of tests, they would suggest that it is not only valueless, but actually

unnecessary to develop compensatory programs geared to 6.-4 undifferentiated press for the

enhancement of language. Instead, they suggest the need for much more delineated programs
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, TABLE 2 -'ANALYSIS OF RESPONSES FOR

QUESTION TYPE-RATIONALE FOR OBSERVATION,
BEHAVIOR AND EVENTS

!uestion: Picture of a smiling vs. a non-smiling girl--"This girl is happy
and this one is not. How do I know wh-i-eivecle is happy?"

4

., ... ,
:ORRECT

i'

DIRECTLY NOTES RELEVANT CHARACTERISTIC.

- "She's smiling."

'ART CORRECT -. GIVES RELEVANT CHARACTERISTIC WITHOUT CLEAR

SPECIFICATION.

.

. "She lopks happy."
.

ti

'.!,

"Because her face."

ENCORRECT
DIVERGENCE . ,:, DESCRIBING VALID BUT NOT FOCAL ATT'IBUTE,-. 4

of,j0,1 (MP
. , "She's not crying." - ,L,/ -,e',,\J

kSSOCIATED BUT TANGENTIAL
2HARACTERISTIC P. GIVES CHARACTERISTIC WHICH IS ASSOCIATED BUT

.
NOT TO THE STIMULUS4

. "She%has nice pants."

NMBIGUOUS .-:: UNFOCUSED RESPONSE WHICH CANNOT BE ASSESSED WITHOUT

CLARIFICATION.:.
. "I can see." (This iesponse is prompted.)

MATCH REPEATS I5ESCRIPTION. ,:
. .

...

. - "She's happy."

OPPOSITE MATCH ,
REPEATS DESCRIPTION -. MODIFIED FOR OPPOSITE PAIR..

"She's not happy."
,

..

IRRELEVANT : . i STATES SOME CONTEXTUAL ASSOCIATION TO THE MATERIAL.
"She got hair like my mommy."

f

. .

"DON'T- KNOW" (VERBAL). v-

.

NO RESPONSE

NON-WORK -..

...

DON'T KNOW (GESTURE OR .

. .

_ SHRUG) _,. .'
,

/.___, ,____. _ _

%. ,

_ , , '

7-1. . -, _:
.

[,-,

;=

3

4-t

:h

.51
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TABLE 4 - PARTIAL SUMMARY OF The. INITIAL TEST RESULTS

1 Task

4

Concept labeling

Separation of Word
and Referent

SE

Aqe

% who succeeded (approximately 8 to 10 S's per group)

MC
3

LC

3

Desctiption of-Pictured
Events

Completion of Verbal
Sequences,

;Negation Specific

Constraints of
Group

Pictorial Sequences

Rationale for Coding

Separation of Word
from its Context

90

95

.

100

-44

00

38

76

88 98

100 95

70 84

67 89

95 100

15 61

00 44

'05 61

05 78
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e

EXAMPLE TEST ITEMS OF_RESULTS DESCRIBED IN TABLE 4

,-;

Concepts i label - "What is this"

scissors.
- referring to a cup, ,car, pencil,

2. Separation of Word,and Referent - Look at this. Don't tell met't
1101W. Later, when I take it away, tell me.. .

.

-!= t'3. Description of Pictured EVents - Tell me what's happening in,

("boy tiding a bicycle")
__,_ iiTT . , . '

-c
Compietion of.. Verbal Sequences - Finish the sentence

-7

"Every morning I go to

r;.;.5; NegatiOii - Specific - "Get me
.!

Constraints .;on the
!

=

.
-,

.

writ4s that

11

its name

the picture

something that is not a car."
group - "Get me something different that
is not a pencil."

Pictorial Sequdnces -'"Put these pictures together to tell a story."
: : -

RatXonale_ for Coding 7 "Why ,do we call this a buttonhole and not a
- keyhole?"

) Separation of Word from its Context
-.1

it
t

f

I
;

, ,

;
*4

4 -

;

- say something loud and you
.Whisper it to me."

$.1

7*

;
t
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