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SUMMARY

Two other studies of preschool children precaded this research--that of three and
four-year-old children from English speaking homes.

The objectives of this research involved an attempt to answer the following questions:

1. Do the same children tested at one or more year intervals show similar patterns
of development from age to age? s it possible to appraise differentially in
five-year-old children mental operations and responses similar to the ones
found in the same children at ages three and four years?

2. When the «ame three-year-olds were tested at five years, and the same four~
yeor-olds were tested at five years, did they show the same potterns and rates
of development? s there a tendency for tive-year-olds to show more rapid
development over three and four-year-olds in convergent production than
they do in divergent production at the carlier levels?

3. What relationships in development are shown by the child to the educational
level of his parents, especially to the mother?

4. Does the amount of time spent by the parents with the children uffect *he
scores on tests of their thinking ability that differentiate convergent end
divergent production?

5. Which type of thinking is most affected by the environmental experiences
of the child?

A questionnaire covering the environmental influences in the life of the five-year-
olds was asked of each mother. These questions were analyzed to see what relationships
could be found to the thinking ability of these children.

The test instrument used for evaluating the thinking aptitudes of the five-year-old
children was similar in content to that of the three and four-year-olds, but was increased
in difficulty in nine of the 18 tests. Hence, they were not comparable so that a
reliability study could not be developed, although the factor patierns could be com-
pared at the three age levels.

The longitudinal test protocols were obtained for the 92 children at 3 years who were
retested at 5 years and the 55 children at 4 years who were retested at 5 years, making
147 children Included for tests at tha 5-year level.



The questionnaires asked of the mother were completed for all of their 147 children
at the age of 5 years.

[t proved to be more difficult to locate for retesting the children of mothers who had

no more than ninth grade education, and only 11.5 percent of the children fell in

this category. The high school graduates reprasented slightly more than one-half of

the group at 58.5 percent, while 30 pcrecent of the group had mothers who were graduated
from college.

Because of the smatl numbers included in the twe younger age groups, the results are
far from conclusive although several are sufficiently differential to be significont.

The tests for each younger level were paired with the five-year level tests. Scoring
of the protocols was done by the investigator. The scores were tabulated for computer
treatment. The programming and computer work were done under the direction of
Philip Merrifield, who had also been responsible for the computer work done on the
three and four-year-old tubulations.

Principal factors were extracted. Although these axes were machine rotated to the
varimax criterion, in some instances graphic rotations were used to lead to more
meaningful simple structure. Factor scores were computed. Finally, the coded ques-
‘ionnaire items were correlated both with themselves and with the factor scores on
the aptitude items. A factor analysis was made of the coded questionnaire items.

All of these analyses offered many possibilities for comparison.

Findings: In each of the three age levels, five specific sorts of thinking ability were
identified and, while the number of children was much smaller than in the earlier
tests of three and four-year-olds, the aptitudes agreed fairly well. The five~year-
old factor analysis was the first one made at this age level ond was for a larger number
of cases so that the results are scmewhat more mesningful. More data are now being
collected for five-year-olds and thesa will give, when completed, a much more ade-
quate sample of this age level. A promax rotation at five ye ars gave almost identical
factors with the varimax rotation, indicating a tendency toward orthogonality in the
distribution,

An intercorrelation matrix of the aptitudes at five and four years reflected the changes
In the test items from four to five and also was affected by the small number of four-
year-olds included in the study. The resultant correlation values vere, on the whole,
insignificant. Accordingly, it was decided to obtain factor scores at age five to
compare with the questionnaire responses.

The questionnaire items were coded to u normalized five-point scale. Inspection
of the distributions of responses indicated that more information could be extracted
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from a correlational approach than from a contingency analysis or analysis of variance,
‘ so the questionnaire relations to aptitude are subsequently given in correlational terms.

Factor 1 of the questionnaire suggests a socioeconomic basis along with persistence

‘ in completing school. This group of items related positively to aptitude Factor 4,
verbal reasoning, and with a hint of positive relationship to ability to organize spatial
units.,

Questionnaire Factor 3 involves strongly whether parents read to the child and also

is related slightly with some over concern for his welfare as suggested by lesser loadings
on, "When he was a baby, did parent pick up the child when he cried?" and on the
question as to the number of traits the child displayed that caused the parents anxiety.
This has been interpreted as "achievemant-oriented, slightly apprehensive parental
attitude." Interestingly, this parental attitude is related positively to the two aptitude
factors dealing with a facility in space, the construction and transformation factors,
but hardly at all to either semantic factor. So it appears that reading to a child does
not seem to be related to his verbal performance aptitudes.

Factor 4 of the questionnaire can be labeled the "family-centered home" and it is
unrelated to any aptitude factor; in other words, no speciafized aptitude develop-
ment can be predicted from the intellectual performances measured in this study.
| The working mother is shown to have a negative relation to the verbal reasoning
aptitude. One can only conjecture that the experiences of the child in her cbsence
| do not devetop strength in that aptitude.
A few individual questionnaire items have interesting relations with aptitude scores.

1. |In spatial uptitudes, girls do less well than boys.

’ 2. Some indication that children do better in space construction if their father
reads to tham.

1 3. The Phoenix children rate higher in originality than the Detroit children.
4. Children who rate high in originality tend to have moie anxious parents.

I - 5. The homes having more children have some tendency for the five-year-old
to have lower aptitudes in originality.

] 6. The mothers having higher educution have children with higher aptitudes in
spatial production of figural units.
,. 7. The Detroit children tend to have lower scores on verbal reasoning aptitudes.
O
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8. The children of working mothers tend to have lower scores in verbal reasoning
cpiitudes,

9. The Detroit children tend to score lower on optitudes in spatial transformation,
but higher on CMS verbal reasoning.

The four-year-old factors, in spite of the very small somple (N = 55), ore quite similor
to previous results for the eorlier study of four-year-olds, and to the present study of
five~year-olds, indicating reasonably unbiased results, at least with respect to the
underlying factor structure.

The scores on tasks at oge feur ond age five are correlated with disceuraging results.
Unfortunately, not only are the diagonal entries not large in an absolute sense, but,
for many of the tasks, they are not eventhe lorgest of the column. Interpreting this
result is difficult as it runs against the theory of continuity of developraent with regord
to optitudes. It might be expected that children who do relatively better than their
peers on a specific aptitude at age four will olso maintain their relotive superiority

at age five.

However, this is not the case. When optitude measures ot age three were used os
predictors of factor scores ot oge five, the results showed some indication that three-
year-old performances were precursors of five-year-old performances; however, the
relationship is slight in every case~-sufficient to claim statistical significance but
not predictive utility for a single child.

Cne contributing cause of this disogreement may be thot the time intervol between

the originol and the re~test varied from child to child. The interval befween re-tests
ot five years with four years could be as much os 23 months or as little os three months,
ond the interval between tests for three ana five years could range from 35 to 13
months, although these extremes did not occur often.

An olternative explanotion might be thot, althovgh children may be differentiated
from each other with respect to the some dimensions ot different stages in their de-~
velopment, individuol developmental rates differ, so thot relative position in the
peer group is not maintained longitudinally. Should this result be confirmed with
larger somples, the implicotion is clear that "trocking" in school should be done
frequently, ond children should be reassigned to homogeneous groups for greater
efficiency frequently--in fact, so frequently that ossignment to u "trock" becomes
meoningless. A child may shift from a high group to a low group, or conversely,
within a year os a result of differences in developmental rotes. These rotes seem
likely to differ from one aptitude to onother, so that a lorge increment in one ap-
titude over a short time does not imply anything obout changes In other aptitudes.
Thut, the clear Implicotion Is that assignment to o "track" from which he may never
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emerge is counter to the implications of these findings and results in a graater woste
of potential. One more bit of evidence is thus added for the need for individualized
instruction.
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A Longitudinal Assessment of Thinking Ability of Preliterate

Chiidren During a Two-"fear Period

INTRCDUCTION

Purposes and Objectives of the Overali Research Program

The present report is concerned with the fourth of o series concerned with mental fune-
tioning and its development in early childhood. This overall program involves four
main objectives. First, it seemed important to obtain a realistic view of the current
mental testing situation,

Second, cnother major purpose was to investigote the "structural” noiure of preschool
mentality. The first study (Stott and Ball, 1965) was made to determine what mental
operations are involved in the children's responses to the currently used tests of intelli-
gence, A series of factor analyses were presented to show the extent to which the
scales snowed the same or different ability-facter content, and to show the consistency
of this content for each age level of these widely used mental tests,

Third, another objective was the desire to present a series of test items for preschool
children which would utilize modern techniques for analyzing the data. In recent
years, with the development of newer, more efficient techniques and the computer
facilities for using statistical analyses, much has been learned about the structural
nature of the human intellect. In the well known Guilford model (Guilford, 1967),
three equally important aspects of specific ability are postulated: process or operation,
content or medium of the object of thought, and the nature and form of the object

or product of thinking. Each ability is describable as the confluence of one kind

of process, one kind of content, and one kind of product (Hoepfner, Guilford and
Merrifield, 1964; ond Merrifield, in Klausmeier ond Harris, 1968). In the three
studies involving the preschool children with the test of thinking, differentiation was
made of three kinds of process, to contrast cognition, convergent productive thinking,
and divergent productive thinking. This involved focusing on the distinction between
semantic (meaning of words) and figurol (spatial configuration) kinds of content.

The third objective involved the need to determine more adequately whether and to
what degree these various abllitles have become differentiated in children at the range
of preschool age levels. It was obviously necessory to obtaln data derived from test
items spacificully designed to reveal the presence and functional level of these ablilittes.
An important aspect of our research was then the objective of mcking a contribution

in this area,



Fourthly, we were alsa much concerned with the questions of the extent to which cul-
tural and home-environment factors influence the differential development of childhcod,
More and more emphasis in recent years has been given among child development
researchers to the importance of adequate and appropriate stimulation in early cognitive
development. The assumption is that the amount and quality of mother-child interaction
is a crucial factor (Bernstein, 1960; Deutsch, 1964; Hess, 1964; Hess and Shipman,
1965). To obtain some evidence on this important question was a further purpose of

the research program,

A final objective as the results of these separately developed series of research studies
is to develop and standcrdize tests for the rreasurement of the various specific mental
functions and abilities which characterize the different preschool age levels (ages
three, four and five years),

Analzsis of the Present Project

According to the findings of the completed studies of three and four-year-olds (Office

of Education Nos. 6-1106 and 8-1-100), the modes of thinking can be differentiated

in Caucasian children from English speaking homes between the ages of three and five,
There is also suggestive evidence in these earlier findings that divergent types of ability,
such as ideational fluency and originality, show little change from one age to the next.
Are these tendencies mointained at the five-year-old level? Is the developmental
picture of tha three and four-year-old children consistent with retest findings when

they are five years or age? So far, 415 children at the age of three and 426 children

at the age of four have been tested. It wus decided that much information couid be
obtained by retesting as many of these subjects as possible at the age of five years,

Since, unfortunotely, the first series of tests were of four-year-old children, it was
necessary to begin retesting them at once in order to gain enough retests to have any
statisticc] value since there was only possible one year differential ot the time the
present study was projected. |t proved to be possible to retest more of the three-year~
olds since the study of children at three years followed the study of four-year~olds,

and a longer time interval was possible before they became five. The problem of
relocotion after two years, however, was serious. This was particularly true of children
in the Detroit area, since they seemed to change residences more frequently than did
those in the Phoenix area,

The questions we wished to answer by this study include:

1. Do the same children tested at one or more year intervals show similar patterns
of development from age to age?

2. s it possible to appraise differentially in five-year-old children mental operations
and responses similar to th2 ones found in the some children at ages three and
four years?

10
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3. Is there a tendency for five-year-olds te show more rapid development in
convergent production than they do in divergent production as appeared to
be the case in the earlier levels?

4, What relationships in development ure shown by the child to the educational
level of his parents, especiually to his mother?

5. Does the amount of time spent by the parents with their children affect the
scores on tests of their thinking ability? Do these scores differentiate con=
vergent and divergent production?

6. How are the types of thinking offected by the environmentul experience of
the child?

7. Do the same factors of thinking ability occur at each of the three age levels?

GENERAL PROCEDURES

The most pressing task during this longitudinal study was to locate the childrea vio
had been tested earlier so that a retest could be done. Once a family was located,
there were no objections {5 trying the test again to study the rate of development,
The mothers were friendly and cooperative and the child wos usually very pleased
to be doing the "games" again.

Since many of the test it:ms used for the three and four-year~old children were too

easy for the five~year-ol is, various devices were used to make them slightly more
difficulte Nine of the 18 tests were changed (see Table },. Some of the tests given

to three-year-olds were eliminated and a few new ones were add~d, but they have

not been evaluated statistically in this study. The list of tests given in Table 1 represent
with a brief description the entire array of tests given to all three age levels, While

the list of test items may seem long, each item required only a brief response time,

The tests had interest for the children, There were no refusals at year five, The

usual time taken by the test was less than one hour--often much less.

For administration, the tests were assembled In a sequence that was judged to be
favorable for maintaining the child's interest, A test record booklet was provided
with adequate space for recording the child's verbal responses and his performances
on manipulative items, as well as significant behavior during the test,

Selection and Training of Project Personnel

A search was made for qualified individuals who were available to assist with the
data collection, Some persons who had tested the three and four-year~olds were

11
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TABLE 1.

Aptitudes and Items Included in the Statistical Study

Names of Tests

*

*12.
*13,
14,

*1S,

*18.

17.
18,

9.

20.

. Six-cube pyromid (time, reversed). Six one inch cubes piled three cubes first row, two cubes

second row, one cube on centes of top.

Hidden figures. Three pictures with hidden objects--kittens, robbits, balls--total of 16 hidden
obiacts,

Stick test-matching. (Maximum score of three for five-year-olds, four for three and four-year-
olds.) Matching either sticks placed in simple Torms, or simple drawn figures.,

Stick test-production. {Extra points for naming production.) Eight sticks placed by child in
any imagined position, thrce trials--one point for each success.

Copy line, circle, cross, stor, diamond. Line, circle, cross for three-year-olds and stor and
diamond for four and five-year-olds.

Drawing completion. The face, block and i.ie complation wes used for rhree-yeor-olds, the pie
and block completion for four-year=-olds; and another more complex face and the pie for five-
yeor-olds,

Agent action. Five questions with o supplementary question for each. "Whot else can you do
with it?" The ditficulty level wos increased for five-yeai-olds,

. Action ogent. Six action questions, encourcging more than cne onswer for each question=--one

peint credit for each answer. The tix questions are changed to more difficult level for five-yecr
olds.

. Food naming. Child is asked, "Tell me all the things people like to eat." No change in form

throughout for three, four and five-year olds.

. Round things. At three years, child was shewn card with eight simple drawings first ard osked

to select the round things. At four and five, the card was not shown, Child was osked to nome
all the things he could think of that were round.

. Directions (boxes and cors test). At three ond four years, placement of cars In terms of position

only, then two or three discriminotions were usked. At five years only, more diff:cvit directions
were given, Hence, a different number of totol possible correct answers.

8lock sorting. Four sets of blocks--circle, square, iriangte and diomond. Each set groduated
in size and color--pink, blue, green and yellow. No change with oge level,

Little pink. tower (time, reversed). Five pink blocks varying in size from 3/8" to 2'. Chitd

to reproduce o tover built of the five hlocks.

Three-:ube pyromid. Three 1-inch blocks, one to be placed on top of bottom layer of the other
two. No change for three~yeor oge spcn,

Ambiguous forms (ideas). Three ink blots in black. Child is osked, "What is this?" and then,
"Whot else con you see?" Answers covering the whole ideo viere scored as "lideas.”

Ambiguous forms (e'oborotions). These were the parts of the whole that were menticned.

Word meanings. A series of ten guestions. ‘the three ond four-yeor-olds were given on ecsier
set of questions thon the five-year-olds,

Two-hand thumb ond finger and thunb-finger opposition. Touching .:ii fingers in sequence with
thumb was test for three and four-year-olds. Touching first two thumbs, then first twa fingers,
then second two fingers and the rest, each lime separating preceding finger.

Chronological oge (month within yeai--coded).

Age interval between testing (five year level ot.ly--coded).

The order of theso vorlables is maintained throughout the study.

* Items unchanged throughout the three age levels.
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still availuble, although, during the passage of time, several were no longer in the

I area. All of the examiners chosen had at least a master's degree in psychology.
It was possible to find persons with experience with young children and ability to gain
rapport with them. We were fortunate in obtaining at each center a well qualified

, and interested person to serve as a facilitator and coordinator who located the children
who had been tested earlier an made arrangements with the mothers for the testing.

Selection of Subjects

( Since our goal was to obtain as large a number us possible of children who had been

‘ tested at three or four years and who were now five, the goal of keeping the number
of each educational level in a balanced control was abandoned. We retested as many

( children as we could find who fell within our age limits, The original selection of

these children had been controlled by the education of their mothers and, in most

cases, the level of the mother's education had not changed.

A description of the somple is given in Table 2, As can be seen, 147 children were
included in this study. Orly 16 could be locoted of the mothers who had ninth grade

l education or less, while it was relatively easy to locate the high school graduates
and college educated mothers, who were apparently less mobile.

Procedures for Scoring _th_e Test [tems

|

l Certain of the test items were timed and offered no difficulty in scoring. The tests
requiring judgment of quality of performance were all scored by Rachel Ball. The

| data, as collected and scored, wers coded. So far as possible, equivalent scores

\ were assigned to the same task number in each age group. The tabulations were made
of test performance for each child at the two matched age levels included in the study.

' The roster for computer treatment was coded values, Codss were prepared separately
l for each age group, after a comparison of frequerncy distributions indicated that variability

within an age group would be resiricted markedly if all responses were placed in the
I ' same coding system, This result is much more evident in some tasks than in others-~
notably those known to be related to maturation,

In order to ascertain that the requirements of the Pearson-r were met, and to provide
scores In o form appropriate to later use, the coding scheme devised was to transfer
each measure Into the closest possible approximation of a Gaussian five-category

scale, Following the area fransforme .fon procedures typlcally used in developing

C scale or stonine scores, five categories were defined as hoving their limits the follow-
ing cumulutive proportions:

14




Yolue Limits (cp

.0000 - .0667
00668 - 03084
.3085 - 6914
6915 - 9331
9332 - 1,0000

G WON —

The cn varizd with the age level distribution. While it was not possible to apportion
the responses to correspond exactly to the frequencies for the three age levels, the

rule was to cssign persons to the five cotegories so that the overall deviation frequencies
would be minimized.

ANALYSIS AND FINCINGS

The Factor Analyses
Age Five

Separate Intercorrelations were made for each of the thiee age levels for the 18 variables
plus age as the 19th variable. As noted in Table 2, for year five, only the coded

age interval between testing wos also included. At the bottom of the varimax table

are also displayed the Guttman communalities (squared multiple correlations of each
variable regressed on all other variables) which were used as the initial Jiagonal

entry in the principal factors extraction., The intercorrelations for the 20 variables

for five-year-old children (N = 147) are given in Tahle 3,

The values in Table 3 are fairly like those for the some varlakles in earlier studies
as the factor solution will support, (n spite of the fact that the number of children
tested is orly 147 and that they are five-year-olds instead of the three and four-
year-olds in the earlier studies,

The chronological age was incorporated as variable 19 here to see whether it merited
further analysis. Our conclusion, based on its communality of .294 ond its correlations
with variables 1, 9, 11, 12 and 13, is that it is of less importance at the five-year

age level than at earlier ages ond that none of the cotrelations suggests any significant
ragression of factor score on age, with the possible exception ¢f the psychomotor reloted
factor in variables 11, 12, 13 (Directions, Block Sorting, and Little Pink Tower)--
even here the effect is minimol. Age differences, then, within the 3-0 o 5-11 range
are relatively unrelated to performance differences, os measured by these tosks.
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TABLE 2.

Description of Sample
Children of Three and Four Years Were Retested at Five Years

Chronological oge at time of testing No.
- 3 yea-s (first test) 92
4 years (first test) 56
5 years (second test) 143
Education of mother
Ninth grade or less 16
High school graduate 86
College graduate 45
Education of father

Unknown oi less than high school 6
| High school attendance 40
] College attendance 60
o MA and post graduate 20
: PhD, MD or higher 2)

Q [ ‘ Occupation of father
J Unemployed 0
Unskilled 0
Skilled or defence forces 38
Business or student 51
Professional 58

Occupation of mother

Part time or student 10
At home full time 103
Employed full time 34
- Number of Children in Home
| 23
2 42
- 3 34
4 28
5 15
é 5
Male Female
3 years 48 44
. 4 yeors 28 28
b 5 years 76 72
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It is intriguing that the only significant correlation between the testing interval (V. 20)
and a task is with Ambiguous Forms-~Ideas (V. 15); this result would imply that children
tested with a shorter time span had more ideas, so there is a slight possibility that

some memory is involved, although the relationship is not strong enough to suppart
much of an inference. (For further discussion on this variable, see page 18.)

With oll the variahles included, the principal factors and the first rotated varimax
criterion yielded unsatisfactory results. Five factors were selected to rotate because
the sum of the first five eigenvalues was approximately the sume as the .um of the
initial communalities and because inspection of the sixth and later principal factors
indicated very little in the way of systematic covariance, In the first rotation, the
first factor is very clearly verbal comprehension, and the second is clearly spatial
relations, The third factor begs interpretation, seeming to be related to recency of
testing and recollection of previous tasks, There s some suggestion of an imaginative
component in the fourth factor, and in the fifth factor, CA appears related only to
the performance (time reversed) score on the Little Pink Tower, showing some remaining
influence of maturation. Hence, those variables which had low communality in this
analysis were deleted as also were the age related variables.

With this adjustment, the principc| factors were ngain obtained (omitting variables
20, 19, (CA) aond the Little Pink Tower, 13, which was strongly related to it at year
five). Five factors were rotated, and the results are shown in Table 4. The listings
given below suggest that there cre three componerits which are space related--NFS,
NFU and NFT, and separation is somewhat clearer than in the studies of earlier ages,
Variables 10 and 17 overlap the two remaining factors, but it is not unreascnable
that both would involve reasoning and implications in the semantic domain.

The factors in the best five factor solution, with their significant factor loadings,
follow below. Loadings of .35 or more absolute value are included.

Factor 1 - (NFS) Convergent Figural Thinking

Variable No,  loading  Task
J .53 Bix Cube Pyramid
14 .51 Three Cube Pyramid

Hyperplone 2, 3, 5, 6, 8, 16

| P—— [ ey ] b— | ——



Factor 2 - (DMY) Orig'nality

11

Varigble No.  Loading  Task
16 .66  Ambiguous Forms (elaborations)
8 .59 Action Agent
7 54 Agent Action
4 .48  Stick Test {production)
10 44 Round Things
17 .35 Word Meanings

Hyperplane 1, 3, 6, 9, 11

Variable 10 {Round Things) and Variable 17 (Word Meanings) overlap in
this factor and Factor 4. In each case, they have the smaliest significant
loadings, but there is un implication that, in addition to the imagination
involved in each of these items, there is also implied the thinking of a

meaningful object, a verbal reasoning component.

Factor 3 - (NFU) Production of Figural Units

This factor involves spatial aptitude items; the capacity to produce or per-
ceive objects in spatial terms is clearly defined.

Variable No,  Loading  Task
5 .58 Copy Star and Diemond
6 44 Drawing Completion
3 40 Stick Test (motching)
1 .35 Six Cube Pyramid
15 42 Ambiguous Forms (ideas)

Hyperplane 4, 8, 9, 14, 16

Factor 4 - (CMS) Verbal Reasoning

Voriable No.  Loading  Task
11 . Directions (boxes and cars)
17 45 Word Meanings
10 A2 Round Things
9 .38 Food Naming

Of course all of these items also involve memory, but so do most of the other
variables require some degree of memory facility. The most discriminating
quality of the high loadings present in this factor is the ability to form mean-

Ingful verbal associations.

18
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TABLE 4.
Varimax Rotation Analysis

Five-Year-Old Children

N = 147
A o5 2 316
Rotated Factor Loadings
1 2 3 4 5
1 .528 -.014 . 345 .075 .284
2 -.042 120 194 .185 419
3 .086 -.007 .402 196 . 140
4 ~.180 .484 .061 ~.123 -.181
5 .078 169 .584 .042 015
6 .039 .043 .436 .069 366
7 .228 .535 .100 .274 .103
8 .033 .594 .093 .306 .135
9 . 243 .019 .060 .380 . 068
10 . 221 441 .105 417 .259
11 .057 -.036 134 .535 .245
14 .508 041 .052 . 207 -.089
15 -. 186 113 .167 .179 .074
16 -.05] 662 .006 -.082 115
17 .14 .347 .219 445 -.107
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Factor 5 = (NFT) Figural Redefinition

This is a new factor name in our classification of test variakles and seems
justified by the nature of the content which involves finding hidden animals

or other objects in a complex scene, or drawing missing elements in incompleted
drawings (a small but significant loading indicates this component in test

item 6, Drawing Completion, although it is much more highly loaded in

Factor 3, involving the production of the missing parts in the incomplete
figures) .

Variable No.  Loading  Task

2 42 Hidden Figures
6 37 Drawing Completion

An oblique solution to the rototion of the principal factors, the promax procedure
used the initial varimax solution as a target for an oblique solution which might have
a better fit, However, the cosine matrix showed quite clearly that the five factors
are nearly orthogonal and the content of the rotated factors is neaily the same as

for the orthogonal solution presented above.

Age Four

Although 55 is a small sample for determining the relationships at the four-year-oid
level, the procedure of analysis parallels for age four the processes shown for five-
year-olds. The correlations in Table 6 show a few variations in factor content from
previous four=year-old results, but nothing too remarkable. The four-year-old factors
obtained from the varimax rotation are quite :imilar to previous results, notwithstanding
the very small sample, both to previous four~year-olds and the present five-yecr-olds,
Thus, the sampling of these children from the larger group on which the previously
reported four~year-old results were based seems to have been reasonably unbiased,

at least with respect to the underlying factor structure, The intercorrelations and

the varimax rotation are presented in Tables 6 and 7.

The specific interpretations for the varimax rotation are presented here in addition

to the tabular varimax rotation. The order of factors is not the same as in the previous
study of the larger sample of four-year-olds, but the some factors are duplicated

with the absence of a psychomotor control factor which includes two variables, only
one of which Is present in this analysis: Thumb=Finger Opposition and Fist and Thurab
(not included).

Since chronological age is included in the variables and was not present in the eariier

study, the item Thumb~Finger Opposition intrudes itself into two factors, perhaps
indicating that these two factors are, to some extent, maturational In nature, In

21



most of these factors, there is a canfusion of factor meaning which might have been
resolved if a hand rotation procedure had keen applied. However, because of the
smail somple, this was not considered worthwhile, The fuctor loadings are significant
for year four only to .50; however, other large loadings are included.

Factor 1 - (DMU) Ideational Fluency

Varlable No.  Leading
& .58
19 .55
2 .53
18 45
16 .39

Task

Stick Test (production)
Chronological Age

Hidden Figures

Thumb and Finger Opposition
Ambiguous Forms (elaborations)

Item 2 (Hidden Figures) has consistently fallen into NFT (figural redefinition) .
It is plain to see the mixed character of this Factor 1, However, the Am-
biguous Forms (elaborations) seems consistent with the highest loading available,

Stick Test (production).

Factor 2 - (NFU) Production of Figural Units

Variable No,  loading
13 .68
3 .65
6 40
12 37

Task

Tittle Pink Tower
Stick Test (matching)
Drawing Completion
Block Soriing

Spotial thinking is involved in all of these variables where form and size
are important in the -isponse required.

Factor 3 = (CMS) Verbal Reasoning

Variable No,  Loading

-7 T
8 61
1 42
17 .40

Task

Agent Action

Action Agent

Directinns (boxes and cars)
Word Meanings

While Action Agent and Agent Action variables often fall in DM} (originality),
since extra points were added for elaborations in later iast scoring, the

earlier sccring of these two tests did not include these additions and, con~
sequently, they do not load on Factor 4 in this varimax rotation,
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Varimax Rotation Analysis

Aptitudes, Four-Year-Olds

WD AR

TABLE 7.

N =55

Rotated Factor Loadings
1 2 3 4 .
1 104 .180 .001 .139 463
2 .532 -.024 124 -.027 . 251
3 .006 647 .013 -. 106 .250
4 .580 .089 -.029 A7 179
) -.033 .135 ~.079 -.248 523
6 -.093 .404 110 72 122
7 060 -.058 .705 139 -.012
8 -.108 171 612 -.267 -.061
4 .290 . 259 .248 .056 -.157
10 169 -.022 315 197 525
n .083 122 .420 -.026 064
12 -.099 373 .N28 ~.462 .0%0
13 .002 679 .h78 .051 .013
14 .297 .239 . 187 -.005 355
15 -.0n 134 19 .589 .037
16 392 060 -.0&3 .418 .062
17 .063 -.023 .398 .226 210
18 454 -.113 .088 -.412 -.034
19 552 -.222 .028 -.006 -.069
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Facter 4 - (DMI) Originality

Varioble No.  Loading  Task

15 .59 AnmLiguous Forms (ideas)

12 -.46 Block Sorting

16 42 Ambiguous Forms {(elaborations)
18 -.41 Thumb and Finger Opposition

The first ard third variables are definitely classifioble as DMI, but the Thumb
anf Finger Opposition and Block Sorting do not involve originality and show
negative loadings, perhaps having a moturational significance, and may
imply some lack of age relationship with the two positive factors.

Block Sorting and Thumb and Finger Opposition are spatial, while the two
Ambiguous Forms measures are really more semantic. This separation of
semantic and figural is not at all uncommon. In these dota, there is no further
priricipal factor which could be used to separate them. A graphic rotation

of Factor 4 cgainst Factor 1 would clearly separate V, 18 and V. 16 on

nearly orthogonal factors, but the cthe: variables on the two foctors would

be located in the space between them. This latter solution would be tess
appropriate in terms of both structure and interpretation,

Factor § = {NFS) Convergent Figural Thirking

Variable No.  Loading  Task

5 .53  Copy Star ¢nd Diamond
10 .53 Round Things

1 .46 Six Cube Pyramid
14 .36 Three Cube Pyramid

Note that, at year five, the Three and Six Cube Pyramid variables had the
only high loading: for NFS (convergent figurol thinking). Certainly Round
Things and Copy Star ond Diomond involve figural spatial thinking, although
they have loaded on other factors in year five.

.6_23 _Three

Since there were 92 children at this age level, it was considered desirable to hand
rotate some of the factors at the three-year-old leve!. Table 8 gives the intercorre-~
lations obtained for three-year-olds, anu ‘he varimax rotation with the hand rotated
factors included are given in Table 9. The loadings for this factor analysis were
significant at the .35 level,
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Factor 1 - (DMU) Ideational Fluency

Variable No.  Loading Task
17 .62 Word Meaning
7 .58 Agent Action
9 .48 Food Naming

These three variables are obviously correctly placed, since, at the year three,
the scoring for Agent Action included the elabeiations not included in the
four year scoring, and the other two variables are conspicuously verbal fluency.

] Factor 2 - (DFS) Visual Reasoning
Varigble No.  Loading Task
1- . .52 Stick Test (production)
12 .40 8Block Sorting
8 34 Action Agent
i While Block Sorting was selected for a test of flexibility in the roster of test

items, it shows a slightly significant leading in what we chose to label origi-

j nality, since that is the major significance of Stick Test (production). [t
might be expected that Action Agent would have a higher loading, but the
score for this depends upon the number of correct answers given to the five
J questions and the three-year-olds may- have shown less tendency to give
more than one answer to each question; hence, to show less originality.
J Factor 3 - (NFS) Convergent Figural Thinking
J Varigble No.  Loading  Task
5 .62 Copy Line, Circle, Cross
1 57 Six Cube Pyramid
z 6 54 Drowing Comgletion
3 48 Siick Test (matching)
18 .40 Thumb-Finger Opposition
I 7 .34 Agent Action
- 19 .34 Chronological Age
l It would seem likely that this foctor should not include the loadings under

.48, as even the Thumb-Finger Opposition does not seem so related to the
: first four items. The higher loaded variables are easily seen ta belong to
l the NFS foctor.
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Factor 4 - (CMS) Verbal Reasoning

Variable No.  Lloading  Tosk
16 .53 Ambiguous Forms (elaborations)

1 45 Directions (boxes and cars)
3 .35 Stick Test {matching}
13 .34 Little Pink Tower

One right quusiion why Ambiguous Forms (elaborations) would fall under

the factor of visual reasoning and at s¢ high o loading, However, if one
realizes the procass which the child goes through in peiforming this test,

it can be justified as visual reasoning. The child sees the ink blot and makes
a judgment of the whole nbject, perhaps saying "a cow," which is scored

as one point for Ambiguous Forms (ideas). Then he s asked, "What else

do you see?" and he answers, "It has legs and a tail," which is scorad

two points for elaboration-=a rational visual judgment in connection with

his previous decision that it is a cow.

Factor 5 = {NFU} Production of Figural Units

Varigble No.  loading Task

? .58 Hidden Figures

15 54 Ambigunus Forms (ideas)
8 49 Action Agent

19 40 Chronolcgicol Age

While these factors are somewhat more consistent than the ones at the faur-
year-old level, they are still less meaningful than the factors for the five-
year-olds. The hand rotation lent some consistency to the factors which was
not there before the varimax rotated results. Apporently the smaller numbers
for the two younger ages iend to naffect the consistency of the rotations.

There are several possible reasons for the divergence which occurs between the earlier
studies of three ond four-year-olds and the present five-year-old group of 147 children,
Of course, the smaller sample is cne possible explanation, but, also, there was a
variotion in examiners, and a variotion in testing conditions. Furthermore, many of
the chlidren hou moved and could not be located; hence, the somple chosen iso

more stable one than the first, and the percent of children in the cotegories of mothers
who were ninth grade, high schosl graduates, and college graduates was not consistent
with the eorlier studies, and sonie evidence is shown that the mother's educotional

level is of Importance,

After the appropriate factor structures were established for each oge level, the plan
was to intercorrelate the factor loadings for the variables on the four and five-year
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TABLE 9.
Varimax Rotation Analysis

Three=Year-Old Aptitudes

Rotated Factor Leadings

1 2 3 4 5
1 21 -.076 .57 -.06 .051
2 .13 -.031 19 .10 .578
3 -.09 .125 .48 .35 .076
4 -.01 519 .03 -.01 141
5 .25 -.196 .62 -.02 .220
6 -.10 .105 .54 .08 .070
7 .58 299 .34 .07 . 278
8 .24 . 344 .21 -.02 493
9 .48 -.005 .27 -.09 . 202
10 .33 -.298 .32 .13 .208
11 .09 -.003 .29 .45 .040
12 .29 404 .32 -.06 213
13 .09 096 .30 .34 .019
14 -.06 19 .08 -.04 212
15 .15 L1790 .06 -.02 .535
16 -.08 .087 -.10 .53 179
17 .62 . 106 W12 .14 120
18 .22 . 151 .40 .25 .082
19 -.01 .094 .34 .05 . 395

Factors 1, 3 and 4 are hand rotated.
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factors and the three and five-year factors, These intercorrelations are presented
in Table 10and Table 11. As can be seen from inspection, these intercorrelations are
:mall, the highest for four with five yearsis .40 for Item 3, Stick Test (matching),
with Item 5, Copying Star and Diamond, There are no high intercorrelations with
the same variables at the two age levels, the highest being .27,

The intarcorrelations of three and five-year factor loadings for the aptitudes yielded
some variables which had fair correlations at the two age levels, such as variable
5= ,33, Copying Line, Circle, Cross at three years with Copying Star and Diamond
at five years, The highest value for this matrix was .39, Variable 3, Stick Test
(matching), with Variable 6, Drawing Completion. The two Drawing Completion
variables at ages three and five had a value of .34,

Computation of factor scores was considered for all three ages, but the number of

cases was minimal for this approach, so the standard errors ¢f factor 'oadings, and

thus the factor scores at three and four years would be quite large. Accordingly,

it was decided to obtain factor scores at age five to compare .sith questionnaire responses
and to see to what degree the test scores at age three, ¢ four, predicted the factor
scores at age five, This final step requires a canonical correlation, which the inter-
correlation of aptitudes at age three and age five, and age four and age five, suggest
that no great hope should be held out for a high level of prediction.

Canonical Correlation Analysis

A canonical correlation analysis was mode and, for it, the results are a little more
rewarding. The canonical correlation begins with a correlation matrix subdivided
into A, the intercorrelations among predictors {in this case, test scores at age three};
B, the intercorrelations of several criteria (in this case, the given factor scores at
age 5); and C, the intercorrelations of each predictor (age three test) with each
criterion (uge five factors). The statistical procedure finds a composite in A and
composite in B in such a way that the ~srrelation between the two composites (based,
of course, on the correlations in Section C) are as high as possible,

These two composites are then called a canonical vector. As in factor analysis, after
the first canonical vector is extracted, residual correlations are computed and the
second canonical vector is obtained, etc., until the correlations are accounted for,
In this cose, because the criteria were pretty much uncorrelated and the predictors
had a similar underlying structure, we had five canonical vectors. These were hand
rotated to make each one as nearly unique for a factor score (our criterion variables)
as possible. The angle of rofation was based on the relations among the fuctor scores
as they loaded in the cononicol vectors, and the some transformation {(orthogonai)
was applied to the tests loading these vectors,

To summarize the results:
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Factor NFS at a'je five is best predicted by Test 13, Littie Pink Tower, ot age
three,

Factor DMI at age five is best predicted by Test 8, Action Agent, at age three,
There is some indication of a negotive weighting of Directions ot age three on
this factor,

Factor NFU, age five, is best predicted from Test 5, Copy Line, etc., age five,
and secondarily by Test 3, Stick Test {matching}. There is a hint of a negative
loading of Test 17, Word Meaning, on this factor,

Factor CMS, age five, is best predicted by Test 11, Directions, and Test 17,
Word Meanings, at age three,

Factor NFT, age five, is best predicted by Test 6, Drawing Cempletion, and by
Test 18, Thumb -Finger Opposition, at age three.

The negative relations obtained support the idea of differential rates of development
for the different factors, rather than being interpreted as in any way inhibiting de-

velopment. This further corroborates the findings discussed earlier concerning these
varying rates of development,

One curious finding, probably attributable to the constraints of the sampling process,
is that children who were tested when they were "older threes" tend to have better
factor scores at age five on NFS and CMS than did children tested as "younger threes,"
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TABLE 12.

Questionnaire Items

Morital status: married; other,

Sex,

Phoenix or Detroit,

Education of mother: ninth grade or less, high school graduate, college graduate.

Education of father: unknown or lc:s than high school, high school attendance,
college attendance, MA and postgraduate, PhD, MD or higher,

Occupation of father: unemployed, unskilled, skilled or defense forces, business
or student, professional, part time empl~jed,

Occupation of mother: part time or student, at home full time, employed full
time.

Number of children in the home,

Kind of TV programs watched: children's only, other.
Father reads to child: never, sometimes, often.

Mother reads to child: never, sometimes, often.

Father plays with child: 1zver, some every day, weekends.
Mother plays with child: never, some every day, weekends,
Nursery school: attended, did not attend.

Kindergarten: attends, does not attend.

Number of traits named as causing parental anxiety.

Did mother pick up baby when it was crying?

Only t*e items included in the stotistical treatment ore given here,

T34
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The Questionnaire

The questionnoire items for the five-year-olds which were coded to a riormalized five-
point scale are shown in Table 12, Ten of the items in the questionnaire had spotty
responses (many blanks) and so were not included in this analysis. Inspection of the
distribution of responses indicuted that more information could be extracted from a
correlational approach thar from a contingency analysis or analysis of variance, so
the questionnaire relations to aptitudes for five-year-olds are given in correlational
terms (Table 13), For this table, the factor scores for the five-year-cld children were
computed (the only place where these fuctor scores were used),

Questionnaire Factor 1 includes variables Q4, Q5 and Q6. Clearly their concurrence
suggests a socioeconomic basis, coupled with intelligence or at least persistence in

completing school, This group of items related positively to Aptitude Factor 4, verbal
reasoning, with a hint of positive relationship to Aptitude Factor 3, spatial aptitudes.

Questionnaire Factor 2 includes area and sex and seems vaguely related to the sampling
design. The relation of this factor to Aptitude Factors DMI (originality) and CMS
(verbal reasoning) seems to be slightly negotive,

Questionnaire Factor 3 involves Questionnaire [tems 10 and 11, whether the parents
read to child, while the loading for Q20, pick up child when he cries, and Q17,
number of traits causing parental anxiety, are possibly related slightly. A wild name
for this facto; might be "achievement-oriented, slightly apprehensive parental attitude,'
Interestingly, this parental attitude is related positively to the hvo aptitude factors
dealing with space, Factor 1, for construction and Factor 5 for transformation, but
hardly at all to either semantic factor, so that reading to the child does not seem
related to tasks involving verbul production. The reading for a child of five or younger
probably involves a great deal of exploration of pictures accompanying the text, so
that the spatial, visual aspects of the experience of having someone read stories are
emphasized more than the verbal,

Questionnaire Factor 4 is an interesting constellation af father playing with the child,
married parents, ond several children in the home, but no nursery school attendance.
It might be called "family-centered home," but it is unrelated to any aptitude factor,

Questionnaire Factor 5 draws on mother's playing with the child (weekends more than
daily), kindergarten attendance, the child listening to adult programs on TV, and
full time occupation of the mother. It seems to reflect "working, single mather"

and "few siblings," but it is uiarelated to aptitude factors except that ltem Q7, full
time working mother, seems negatively related to Aptitude Factor 4, CMS {verbal
reasoning) .

A few individual questionnaire items have intaresting relations with factor scores:

-39



29

Factor 1 ~ (NFS) Cons srgent Figural Thinking

1. Girls do less well on this than boys--a result that is usually found.

2, Children whose fathers read to them shcw more aptitude in this kind
of thinking.

Factor 2 - (DMI) Originality

1. Phoenix children tend to score higher than those in Michigan.

2. Children scoring high or this factor tend to have more traits causing
parental anxiety.

3. Children who have few or no siblings tend to score higher on this
originality factor, Ore might speculote thot parents having fewer
children and, thus, more time to spend with each may have more
interaction with the child, may show more concern about his personality
development and may induce more fluent or imaginative responses
from the child., However, since the r is of small size, this conclusion
may be extremely speculative. -

[Py

4 ——

‘ Factor 3 - {NFU) Production of Figural Units

1. The more highly educated mothers have children who terd to score
higher on this factor, a spatial construction obiiity. Also, children
J who attend kindergarten have higher scores.

Factor 4 - (CMS) Verbal Reasoning
1. The Detroit children tend to score somewhat lower on this factor.
2, Children of werkir.g mothers tend to have lower scores.
3. It is interesting that Q20, picking up the crying baby "when he
needed it," is positively related, though probably not significantly,

l to CMS, verbal reasoning. Is it possible that systematic, purposive
response o verbaiization speeds the development of language?

Factor 5 - (NFT) Figural Redefinition

1. The Detroit children tend to score lower also on this transformation
Q test,

36
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Other observations about the questionnaire:

1. The working mother syndrome in the questionnaire consists of this combination:
mother works full time, plays with the child weekends, sends child to kinder-
garten and child tends to watch other than children's TV programs. This com-
posite group of related items is slightly negatively related to verbal reasoning.
Or, stated another way, mothers who are employed full time have children
who do less well on verbal reasoning.

2, There is a slight indication that children whose fathers read to them more
often are akle to do better on convergent figural tasks,

3. Perhaps the fact that there is a small positive relation between aptitudes in
DMI and the number of traits causing parental anxiety moy indicate that the
parents wha are more attentive to their children's personality tendencies have
children who are more imaginative and more fluent,

4. The education of the mother is much more important in the aptitudes in Factor
3, spatial construction, than is the edusation of the father or his occupation,

Three items which were selected to indicate the changes between the ages of three
to five years are analyzed in Figures 1, 2 and 3.

Changes in performance on Hidd»n Figures, a representative of Aptitude Factor 5,
figural redefinition, are clearly age-related, with a greater increment between four
and five years than between three and four. Unfortunately, there is a ceiling on
the test, with 26 percent of the five-year-olds tested achieving the moximum score,
A test of embedded geometric figures was administered to the five-year-olds ond will
ke analyzed later, The findings on Ambiguous Forms (ideas), representing originality,
are rather different, Here there seem to be no differences in performances by the
three age groups. In contrust, age differences again appear in performances on
Ambiguous Forms (elaborations), While it is possible tha! these differences reflect
mostly an increase in fluency, perhaps based on more vocabulary duc just to aceul=~
teration, it is intriguing tha! the changes are in the ability to focus on parts of the
total form rather than to providz labels for the whole.,

In compuring change tcores of Ambiguous Forms (elaborations) with the education of
the mother, the probability was just greater than .05, but less than ,10, so it is mar-
ginally significant that children whose mothers huve higher education also score higher
on this test,

There wos no significant relation of performances on these three tests with whether
either the mother or father played with the child, However, the three to five-yeor
change in performance on Hidden Figures is rel. ted to three other questionnaire
variables. Farants who read to their children have children whose gains are less
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than those of children not read to (r = =.27). Very likely, this result is a combination
of the previously reported positive relation between being read to and performance that
the factor Hidden Figures represents and the ceiling effect noted just abave. No
relation was found with either of these three tests af four to five years with the edu~
cation of the mother and whether she played with the child. But, for Hidden Figures,
there is a consistent relationship that suggests that children whose parents read to

them tend to have higher scores. Children who have more Hidden Figures ability

tend to get read to oftener and earlier.

Children whose fathers helped very much in their care had less incrementai change
than did children with less involved fathers (r = =.29). Finally, children reported
as getting into things more than most had smaller increments than did other children.
When increments from four to five were compared with questionnaire items, no sig-
nificant relations emerged,

With regord to performance increments on Ambiguous Forms (ideas), Figure 2, there
were no significant relations between three to five-year changes and questionnaire
variables; for the four to five-year increments, similarly, there were none.

Increments in Ambiguous Forms (elaborations), Figure 3, at three to five yeors, were
sianificantly related to the number of siblings--the more children in the home, the
less the change (r = .34). Increments from four to five years were related to whether
the father read to the child. The child read to had greater gains (r = .36).

Specifically, the education of the mother was not related to any of the age-related
increments investigated. Thus, while education of the mother seems related to the
favel of verbal easoning (increments in this factor could not be investigated), that
characteristic is related neither to level nor to growth in originality ot spatial trans-
formation ability,

All in all, this was a disappointing set of results.
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TABLE 13.
Varimax Rotation Analysis

Questionnaire, Five=Year-Olds

Rotated Factor Loadings

1 2 3 4 5
! A13 -.105 .203 471 -.212
2 -.222 371 .085 .089 -.143
3 .078 .495 124 .073 -.142
4 616 71 .151 .004 139
5 728 .004 . 164 -.018 -.125
6 .750 .037 . 064 172 .031
7 -.031 -.102 -.09 -.117 .324
8 -.004 .253 -.137 .431 -.097
9 -.027 -.156 .207 .046 .338
10 .209 .048 656 .083 .024
1 .042 . 268 .608 .009 .185
12 .165 .055 ~.058 .513 .138
13 .078 197 .04} .140 427
14 .234 -.060 .001 -.339 .034
15 047 ~.102 JA79 -.163 .351
17 -.044 -. 135 196 -.096 . 140
20 -.121 -.093 ~.247 .035 .031

39




TABLE 14.

Questionnaire (Five-Year-Olds) Varimax Rotation Analysis

Variable Loading Questionnaire ltem
J Factor 1: 6 .75 Occupation of father
5 .73 Education of father
j 4 .62 Education of mother
Factor 2: 3 .50 Area
2 .37 Sex
Factor 3: 10 .66 Father reads to child
LR .61 Mother reads to child
20 ~.25 Pick vp child when he cries
17 .20 Number of traits causing onxiety
Factor 4: 12 .513 Father plays wilh child
1 471 Marital status=-married
8 .431 Number of children in the home
14 -.339 Attended nursery school
Factor 5: 13 427 Mother plays with child
15 .351 Attends kindergarten
? .338 Kind of TV program watched
7 .324 Qccupation of mother

40
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TABLE 15,
Factor Scores for Five-Year-Olds

Compared with Questionnaire Variables

Factors NFS DMI NFU CMS NFT
Questionnaire
Varlable 1 2 3 4 5

I -.095 -.087 .033 139 .013

2 -.203 -.091 -.024 .133 .011

3 .073 -.216 -.178 .187 -.26y

4 .080 -.026 .233 106 .035

5 -.036 .001 .086 .106 .065

6 ~.062 -.042 .071 .033 .059

7 .086 -.058 -.079 -.25) L0681

8 -.072 -.168 -.125 -.046 .051

9 .044 -.059 -.055 -.0%90 .055

10 71 042 -.022 109 113

n .084 .103 -.082 .036 .130

12 -.077 -.010 .100 .034 -.058

13 .015 -.047 -.063 -.013 -.010
14 .094 -.003 107 .025 -.036
15 .087 .044 .165 .107 .108
17 =.076 .206 -.067 .073 -.0046
20 .078 -.016 .152 .061 .152
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FIGURE 1.

Hidden Figures
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FIGURE 3.

Ambiguous Forms {Elaborations)
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CONCLUSIONS AND IMPLICATIONS

In spite of a smaller number of cases, the factor findings for the three age levels is
fairly consistent and agree with five earller studies of three and four~year-old children
where the number of cases is four to eight times as large. The patterns of thinking
shown by prescheol children are retained throughout the three-year age range.

However, the patterns of development of each child varies not only in general rate

of change but also for each aptitude. The predictability of development for each

child is very poor. It might be expected that children who do relctively better than
their peers on a specific aptitudz at age four will also maintain their relative superiority
at age five. This expectation is definitely unconfirmed by these data, As has been
shown earlier both by correlation of factor scores and the canonical correlation,

the hope for a high level of prediction cannot be maintained for either ages three

or four as to performances at age five, either in terms of a total score or for the separate
aptitudes,

The most plausible explanation for this might be that, although children may be dif-
ferentiated from each other with respect to the saime dimensions at different stages

in their development, individual development rates differ sc that relative position

in the peer group is not maintained longitudinally. Should this result be confirmed
with larger samples, the implication is clear that "tracking" in school should be done
frequently, and children should be reassigned to homogeneous groups for greater ef-
ficiency very often-~in fact, so frequently that assignment to a "track" becomes
meaningless.

A child may shift from a high group to a low group, or conversely, within a year,
as a result of differences in developmental rates. These rates seem likely to differ
from one aptitude to another 5o that a large increment in one aptitude over a short
time does not imply anything about changes in other aptitudes, Thus, the clear im=-
plication is that assignment to a "track" from which he may never emerge is counter
to the implications of these findings and results in a great waste of potential. One
more bit of evidence is thus added to the need for individualized instruction.

Some of the potential causes for these differentials in the rate of development seem

to lie in the different environmental influences upon the child's development. These
differences affect differently the various aptitudes shown by the child. The education
of the parents, particularly the mother, seems to be slightly related to how well the
child learns to reason and to have a slight negative relation to his creative and imogi-
native tendencies. The more highly educated mothers also have children who tend

to score higher on spatial construction ability. Working mothers tend to have children
who reason less well,

Children whose porents are concerned about them tend to be more Imaginative ond
fluent. The smaller number of children to @ family tends to be related positively
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to originality. Parents who read to the child, pick him up when he cries, and who
are anxious about their child's personality characteristics have children who are

more likely to have better developed spatial aptitudes. There seems to be no relation-
ship between semantic aptitudes and the amount of time parents spend in readsing to
their children.

Many changes take place in the environment of the child during his childhood. His
parents may become divorced, one parent may die, or a period of unemployment moy
change the home atmosphere completely. The parents may move to a different com-
munity changing playraates, household arrangements and schools, illness may hit
the family, one of the parents may have an accident, or the child may be affected
seriously by an illness. The advent of a new baby, the mother deciding to work,
leaving the child with baby-sitters, may so affect the child's emotional life that

his behavior and rate of learning is altered greatly, Consequently, it is unrealistic
to exnect the rate of development for any one child to remain consistently the same.
Certainly, it is unrealistic to expect children to have the same rate of development
for different aptitudes,

The varying rates of development for groups of children have also other possible sig-
nificance. The fact that children from homes having few or only children ond parents
who show conce:n about the child's personality development tend to exhibit more
imaginative qualities than other children quite possibly means that the extra aftention
shown helps in producing imoginative aptitudes,

Another rather disturbing fact is that children whose mothers are either highly educated
or from homes of high socioeconomic level show littie development in divergent pro-
ductive aptitudes in contrast to higher convergent productive development. The
implication is that the preschool environment in the American culture does not provide
optimum stimulation for the development of spontaneity, flexibility and originality

of expression. This failure seems to be porticularly evident in the homes of mothers
who are coliege graduates. Socialization tends to emphasize the importance of giving
the "right" answers, following directions, copying models. To live in the world as

we know it may require conformity as the prime virtue and spontaneity and imagination
are to be considered relatively minor values.
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