
ED 094 862

AUTHOR
TITLE
INSTITUTION
PUB DATE
NOTE
AVAILABLE FROM

EDRS PRICE
DESCRIPTORS

DOCUMENT RESUME

PS 007 324

Brenner, Anton; Scott, Leland H.
School Readiness Factor Analyzed.
Merrill-Palmer Inst., Detroit, Mich.
[71]
44p.
The Merrill-Palmer Institute, 71 E. Ferry Avenue,
Detroit, Michigan 48202 (30.25)

HF-$0.75 HC-$1.85 PLUS POSTAGE
*Factor Analysis; Learning Readiness; Maturity Tests;
Middle Class; Physical Development; *Preschool
Programs; *Readiness; Readiness (Mental); Reading
Readiness; *Research Methodology; *School Readiness
Tests; Sex Differences; Standardized Tests;
Statistical Analysis; Teacher Attitudes

ABSTRACT
This paper is an empirical statistical analysis and

interpretation of data relating to school readiness previously
examined and reported on a theoretical basis. A total of 118 white,
middle class children from six consecutive kindergarten groups in
Dearborn, Michigan were tested with seven instruments, evaluated in
terms of achievement, ability, and overall maturity by their
teachers, and physically examined and x-rayed. In comparing these
diversified bodies of information, which also included sex and
chronological age, 69 independent variables related to school
readiness were counted which represented the range of phenomena to be
factor analyzed. Performance of the analysis permitted the synthesir
of new entities, or factors, which were far fewer in number than the
initial raw variables. Analysis findings revealed seven facets of
readiness which together are basic determinants of overall school
readiness. They include cognitive readiness, chronological age,
reading readiness, body of knowledge, perceptual differentiation,
physical development status, and biochemical maturity factor. In the
interpretation of each factor, the most highly loaded variables are
listed and examined. Discussion focuses on the changed readiness
concept, sex differences, chronological age, the importance of
knowledge, and the accomplishments, limitations, and implications of
this factor analysis. (SDH)
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School Readiness Factor Analyzed
Anton Brenner and Leland H. Stott*

The study reported here is part of a Iong.range research project on
children's readiness for school which originated in 1953 and was
carried on through 1968. It was conducted by the MerrillPalmer Ins-
titute, Detroit, with the cooperation of Henry Ford Hospital, Detroit;
the G-eenfield Village Schools, Dearborn; the Detroit Public Schools;
and many schools in and nut of Michigan. The project was designed
to develop a ceniprehensive concept of school readiness, to further our
understanding of the characteristics of children indicative of their
degrees of readiness, and to learn about the kinds of demands which
schools set up for children. The development of methods of measuring
readiness was another major objective.

The earlier phase of the project was exploratory in nah.re, to be
followed by a program testing the findings, first on a smaller and then
on a larger scale. All studies, including the factor analysis presented
here, were carried out in such a way that they were consistent with
our c ,n:ept of readiness. They must be understood within this fame
of reference. It will therefore be helpful first to give a selected e (pose
of our ideas on readiness published in detail elsewhere.

DESCRIPTION AND DEVELOPMENT OF PROJECT

Our Coicept of Readiness

Readiness, like life, is being and becoming. It is process and the
result of process. "At the beginning of the life cycle the organism is
weakly developed in structure and function; is inexperienced with
nurture and environment and has little learning [Hughes, 19581."
Structure, function, effectivity, cognition, personality, and readiness
are parts and results of on-going developmental processes and changes.
Growth, development, and learning take place through constant inter-
action between an individual and his environment. This leads to
gradually increasing accumulation and differentiation in the individual
organism with an increase in his ability to perceive, to analyze, and to
synthesize experience both from within and beyond himself. The more
developmentally advanced the person is, the more he is able to act
effectively in pursuing and controlling his developmental tasks. Trans-
lated into readiness for school this means that the more a child is
able to perceive, to incorporate experience into developing behavior,
and finally to analyze and synthesize it, the more he is ready for school.
Readiness then can be ccnsidered a continuing function of perceptual-
conceptual and personal development.

Dr. Anton Brenner of the MerrillPalmer Institute was director of the proiert. He is now
Professor of Education at Eastern Michigan University, Ypsilanti, Michigan. Dr. Leland H.
Stott is Faculty Emeritus at Merrill.Palmer.
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Readiness for school is the result of past development and learning.
It is the basis, the prerequisite, for further learning. It is always a state
of development produced by heredita factors which are transacted
and transformed through nurture and an individual's life experiences
to a unique organic system that allows functioning and performance of
specific tasks.

Readiness is seen as the pupil's multidimensional functinna, potential.
ity in relation to the multidimensional task requirements in school. To
understand the full complexity and meaning of readiness, we must see
the individual and task aspects together in each and all of the subject.
object dimensions and in their multifaceted related,. !SS and inter.
wovenness. Where individual volume (the child's abilities, knowledge.
and experiences) is commensurate with or surpasses task volume
(school demands), there is readiness. Where task volume surpasses
individual volume, there is unreadiness.

There is no single road to readiness.

Each individual is different from every other one in his genetic
makeup and with regard to the nurture affecting him. The transactions
that occur between the developing organism and the field forces
impinging upon him create for each child a different pattern of growth,
maturation, learning, and readiness. Readiness is the result of the con
slant interaction between the child's physical, mental, emotional, and
social personality and these field forces.

Readiness for certain school demands occurs in each child in a

different way and at a different time. Each individual is different in
his functional potentiality and biopsychic readiness for school expecta-
tions . nd demands which vary in themselves according to culture,
social s'ratum, locale, administration, teacher and parent personalities,
and pl losophies. There is great variability among pupils and school
demani s and therefore also in the various dimensions and patterns of
readin, ss.

The Need for a Factor Analysis Study

Prior to our factor analysis, a series of studies had been carried out
over the years with the number of subjects varying from 18 to over
1,000. These studies were designed to approach the problem of readi
ness from various angles and to shed some light on different aspects of
readiness. From the very outset readiness was conceived of as a com-
plex phenomenon of multidimensional individualtask relationships. The
time came when it was felt that tentative formulations from earlier
studies had to be put on a more solid basis: (a) by increasing the re-
search population of the study; (b) by adding varied and multidimen-
sional content of information; and (c) by studying the interrelatedness
and underlying commonalities of the various aspects of this complexity
which we call readiness. Only then would we come closer to a total
understanding of readiness and get results which have both more
definition and extensive meaning than single separate studies. There
was a need for unification in analysis to give related or seemingly
independent elements coherence and meaning in the whole. Such
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thinking obviously pointed to the need for a factor analysis study on
a broad scale. Of this factor analysis study, computed in 1962 from
data collected during the preceding nine years, we are reporting here.

Hypotheses To Be Tested

The first hypotheses or problems investigated have led to first find.
ings and tentative formulations about readiness. These earlier findings
and tentative generalizations derived from them were used as new
hypotheses to be wood again through our factor analysis study. The
new hypotheses purposely include also some of our conceptualizeions
about readiness which we now wanted to have checked through this
study. The thus compiled hypotheses read as follows:

Readiness is a multidimensional, individual task relationship with
multiple demands on many facets of the child's personality.

The more differentiated a child it in his personality structure and
function, the better he is prepared for school.

Readiness is present when there is a good fit between individual
volume and task volume. Individual volume is understood as quantity
and quality of preparedness. Task volume refers to the number and
magnitude of school demands.

There is no single road to readiness. Different children will arrive
at readiness through different combinations of abilities, knowledge,
and responses to school tasks and expectations.

A ready child has considerable knowledge and comprehension of
the world in which he lives,

A 4
LIE
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He has enough skids to communicate many of his experiences, feel-
ings, and thoughts, verhally, projectively, or represtntationally (such
as in drawings).

He recognizes similarities and differences among persons, objects,
colors, forms, sounds, numbers, and symbols.

Perceptual-conceptual discrimination ability is a major agent in per-
sonality development, learning, and readiness for school.

Cognitive skills such as perceptual-conceptual ability to see relation-
ships, to analyze and to synthesize, to see comm.:ow:Lies, to classify,
to abstract and generalize, and to work with symbols are among the
best indicators of readiness.

A ready child has at least a fair amount of intelligence.

He has a good vocabulary and number comprehension.
He draws general conclusiort from what he sees going on around

him and he forms ideas on the basis of his conclusions.
He has imagination to use his intelligence and past experiences in

attacking new problems.
It is possible to assess readiness quite accurately through focusing

in a test on the most determining factors in readiness.
It is possible to assess readiness and predict success in kindergarten

or first grade with high degree of certainty using the Anton Brenner
Developmental Gestalt Test of School Re "diness.

Judgment of children by an experienced and sensitive teacher
relates well to children's performances on standardized tests.

There are no big sex differences in school readiness.

Research Population and Raw Data
For the purposes of our factor analysis we selected six consecutive

kindergarten groups from the Greenfield Village schools in Dearborn,
Michigan, a total of 118 children. Takint the position that readiness is

multidimensional complex phenomenon, result, and expression of a
whole person of his language, perception, and motor skills; of his
physical, mental, emotional, and social development in their relation-
ship to multidimentional tasks; we collected and used diversified bodies
of data.

Each child was given a complete annual physical examination at
Henry Ford Hospital which included height, weight, vision, teeth
eruption, xrays of ham.; and wrist bones to determine skeletal age,
and hormonal studies through the analysis of two twenty-four hour
samples of urine of the children in 1960 and 1961 when they had
become 7 to 13 years old. The urinary hormone studies included:
17-ketosteroids, 17hydroxycorticosteroids, and gonadotropins. Urinary
creatinine was determined to gauge the completeness of the 24-hour
urine collection. The assay provided a useful index of lean body mass.

Teachers evaluated the children in terms of achievement, ability, and
overall maturity. Tests were given: the Sangren Information Test, the
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PintnerCunningham Prim try Test, the Metropolitan Readiness Test, the
Monroe Reading Aptitude Test, the Monroe New Basic Reading Test,
the Stanford-Binet Test, and the Anton Brenner Developmental Gestalt
Test of School Readiness. Two administrations of the Brenner test were
included, an earlier and a later one, and so were two readings of
skeletal age, one made at the time of the physical examination in
kindergarten and another at the time when the hormone studies were
made.

Sex was a variable and so was chronological age at entrance of a
child to kindergarten and at the time of administration of each test,
teacher wdgment, or physical examination. By considering each subtest
of the tests given as a variable (surface variable) and adding all vari-
ables up, we arrived at a total of 69 variables. For each child, then, we
have 69 variables to measure readiness. The 69 variables represent the
range of phenomena analyzed in the factor analysis, or to use Thur
stone s term, they are our "domain" of readiness studied from 118
children.

Although the children were selected for admission to kindergarten,
10 boys and 10 girls in each group, they are an unselected research
population in the sense that we did not divide them into experimental
and control groups. The six kindergarten groups were used in their
natural composition. No child was left out. The children are represent.
rive of American middle-class white population.

Table 1 illustrates how raw data were coded and prepared for IBM
computation.

Readiness Factor Analyzed

The nature, function, and methodology of facto, analysis has been
clearly described by Cattell (1952, 1957), Harman (1960), Guilford

1968), and others. In one of our earlier publications (Brenner, 1962)
we examined on a more thooretica' basis the contribution of factor
analysis to the study of readiness for school. The present paper is an
empirical statistical analysis and interpretation of our data. In essence
we are looking for the truly determining readiness factors which under-
lie the bewildering multiplicity of 69 surface variables presumably
related in one way or another to the child's readiness to learn. Factor
analysis helps us "in that it constructs from a hrst of variables the
important wholes which need to be taken into account when seeking
laws of interpretation (Cattell, 1957j." It "aims to discover and deal
with the more massive, functional, and organic wholes instead of losing
research perspective in a mass of atom;sticslly conceived variables
(Cattell, 1957)." Factor analysis ''analyzes o the distinct factors at
work among the variables; it also groups the vari.-tiles together in ways
which permit one to synthesize new entities far ,ewer than the initial
raw variables. These new entities are our 'factors' (Thurston°, 1961 ]."

Seven factors were extracted. The unrotated axes are given in Table
2. They were rotated by computer to the Verimax criterion of simple
structure. Table 3 presents the rotated factors. They are the "result" of
our factor analysis which we have now to analyze and to interpret.
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FINDINGS

The Result: Seven Readiness Factors to be Interpreted

The seven factors extracted portray seven different facets of readi-
ness which in their togetherness are also the basic determinants of
overall readiness. In each factor the variables with the highest loadings
gave the factor its specific ch&tatteritation. Therefore, the interpretation
of the factors was trade by checking the variables with the highest
factor loadinys. Then each significant variable was examined as to the
nature of the task presented to the child, the meaning the item may
have for him, or the kind of demand it make:. on the child. In most
cases the factors were characterized by groupings of significant vari-
ables. Analysis ni the nature and meaning of these groupings suggested
the name given to each factor. The names given are, of course, open to
discussion and can be revised because, as thurstone (1961) points out,
the name for a factor depends on the context of one's philosophical

preferences and manner of speech, and of how much one already
knows about the dumain to be investigated."

INTERPRETATION

FACTOR A: Cognitive Readiness

Factor A is identified as cognitive readiness, the general ability to
meet the intellectual demands and perform the tasks of orimary school.
Nineteen of the 69 variables included in the analyti0 came out with
loadings greater than .50 in this factor. These items listed in the order
of magnitude of factor loadings are as follows:

No. Variable
Factor

Loading
63 Teacher Judgment of Ability .82
64 Teacher Judgment of Maturity .77
35 Brenner Draw a Man (2nd administration) .77
36 Brenner Sentenc, Copying (2nd) .75
62 Teacher J.....-lyment of Achievement .72
33 Brenner Number Recognition (2nd) .66
23 Metropolitan Numbers .65
30 Brenner Sentence Copying (1st) .64
32 Brenner Number Producing (2nd) .63
26 Brenner Number Producing (1st) .62
24 Metropolitan Copying .61
27 Brenner Number Recognition (1st) .60
34 Brenner 10 Dot Gestalt (2nd) .60
53 IQ StanfordBinet .57
22 Metropolitan Matching .55
17 PintnerCunningham Dot Drawing .54
29 Brenner Jraw a Man (1st) .5 t

5 Sangren Numbers .53
28 Brenner 10 Dot Gestalt (1st) ,1!
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The identification of this factor with the co mit; in aspect f school
ability is based largely upon its high loading: with the thre, "teacher
judgment" variables of ability, maturity, and achievement Variables
63, 64, and 62 (loadings of .82, .77, .72 r.. pectivel;.). This may come
as a surprise to a good many research people who tend to belittle
teacher judgments; yet it must be realized that teachers of young
children soon become aware of differences among children with whom
they work in daily contact differences in alertness, in attentiveness, in
following directions, in comprehension, and in other indicators of the
children's cognitive preparedness for successful school performance.

Another surprise may be the loading of .57 of the Stanford-Binet
which is high but moderate when compared with tile loadings of
teacher judgment and the Brenner Gestalt variables in our factor. It
would seem that while the Stanford-Binet intelligence scale is most
useful during the school years as a test of "general ability," the com-
position of Factor A indicates (what other researchers felt for a long
time) that the Stanford-Binet test may not be particularly discriminative
of the abilities and assets in a child which are most important in meet-
ing the Immediate demands of beginning school.

The interpretation of Factor A as a cognitive factor is supported by
the fact that 10 of its most highly loaded items come from the two
administrations of the Brenner Gestalt Test which was designed to
measure readiness for learning.

The basic assertion is that growth, development, and learning
take place trough constant interaction between an individual and
his environment. This leads to accumulation and differentiation
within the person which increase his ability to perceive, to analyze,
and to synthesize experiences both from within and from beyond
himself. These are the processes which lead to readiness. Our
hypothesis is: the more a child is able to perceive, to incorporate
experience into developing behavior, and to analyze and synthe-
size into increased degrees of differentiation and specification, the
more is he ready for school.

The five Brenner Gestalt subtests are built on the principle of per-
sonality and Gestalt differentiation discussed in detail in "Reality Per-
ception, Perceptual Differentiation and Readiness for School" (Brenner,
1958); in "A New Gestalt Test for Measuring Readiness for School"
(Brenner, 1959); and in the test manual (Brenner, 1964). They focus
on the conceptual relevonce of perceptual development.

Perception is understood as sensory awareness of stimuli,
external or internal, which the mind immediately organizes,
interprets, and associates with existing concepts or transforms into
new ones. When one level of perceptior and conception is reached
in the transaction between individual and environment, it serves
as a ntr basis for more objective and more discriminating percep-
tion and conception, thereby sharpening perception and concep-
tion in the on-going process of personality development, learning,
and maturation. In development, perception and conception are
intimately interrelated [Brenner, 1959, p. 27].
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This thinking warranted test information which called for perceptual
and conceptual responses in the child. The tasks of the Gestalt test
require space and form perception, comparisons of elements and totali-
ties, recognition of similarities and differences, abilities to a'ialyze and
synthesize, perceptual motor skills, intellectual visualization, the appli-
cation of number concepts, and abstraction and generalization abilities.

These are all perceptual and cognitive skills needed for effective
functioning in the primary school situation. The Brenner Gestalt Test
measures

the new (intellectual) instruments which enable the child to bring
order and meaning into the world which surrounds him through
constructive organization of his expanding life experiences. The
extent to which a child possesses qualities derived from these
classes of develoling experience and uses them at any given level
in his transaction with reality becomes indicative of his readiness
for school [Brenner, 1959, p. 29].

The high factor loadings substantiate the correctness of the basic
premises upon which the test has been constructed.

Of the remaining highly loaded items in Factor A, three are subtests
of the Metropolitan Readiness Test (Variables 23, 24, 22); one comes
from the Pintner-Cunningham Test (Variable 17); and one from the
Sangren Test (Variable 5). It is of interest that they all have a strong
component of "gestalting" in the double sense of both recognizing and
forming Gestalten, an ability which also gave the Brenner Draw a Man
subtest its high loading of .77. Because of this all-pervading strong
component of gestalting in Factor A, we could very well have called
this factor "cognitive gestalting."

Number perception and comprehension and with them abstraction
ability run also significantly through more than one half of the vari-
ables, thus emphasizing the role of number work in school which all
too often falls back behind the emphasis on reading readiness.

We learn from Directions for Administering this test (1949) what the
Metropolitan Readiness Test is intended to measure: "Among the chief
factors that contribute to readiness for beginning school work are
linguistic attainments and aptitudes, visual and auditory perception,
muscular coordination and motor skills, number knowledge, and the
ability to follow directions and to pay attention."

In terms of the intellectual abilities hypothesized by Guilford (1967),
the "operations" required of the child in responding to the test items
included in the descripition of Factor A are cognitive, memorative, and
convergently proch.ctive in nature. Recognizing numbers and words,
remembering, understanding verbal instructions and carrying them out,
copying words and designs, following directions, and the like are the
traditionally predominant activities in the elementary classroom. These
are by and large the abilities that teachers readily observe in the chil-
dren with whom they work. They are abilities and qualities which have

een acquired by the child through experience and learning within the
Limits set by a child's biologically inherited potentiality in interaction
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with his environment. The result of this intera,tion is each child's
unique functional potentiality, his individual readiness.

Summary

Factor A represents the cognitive aspect of readiness, here predomi
nantly seen a,. an ability factor resulting from the degree of developed
personality differentiation and the child's experiences in perceptual.
conceptual "gestalting." Having the highest total loadings of all seven
readiness factors, Factor A ranks prominently as a readiness factor.
Teacher judgment, the Brenner Gestalt Test, and subtests of the Metro.
politan Readiness Test make appraising this type of readiness very
possible.

FACTOR B: Chronological Age

The second factor is obviously one of age. Among the 69 variables
included in the analysis were the chronological ages in months of the
children when each test was administered, when physical measures
were taken, and when the teachers made their ratings. There were 11
such age values for each child. The conditions of the testing program
the fact that the time intervals between tests tended to be the same or
similar for all the children imposed high degrees of correlation
among these age values. Because of the very narrow age range in the
children at the time of each test, the correlation between age and test
score was low. Thus, the highly intercorrelated age values constituted
a "cluster" in the correlation matrix with relatively little relationship
with the other variables. Consequently, the age variables were segre-
gated in the factor analysis with one of the rotated axes passing directly
through that far-out cluster. All of the factor loadings of the age vari-
ables on this factor were very high, most of them above .90 with very
low loadings in other variables. (See Table 3.) Hence, the CA factor.

The clustering out of the CA factor is significant. It forces us to re-
examine our position with regard to the role of CA, particularly in the
light of the academic devaluation of CA as it has developed over the
last years because of the emphasis on individual differences. Notwith-
standing this emphasis on individual differences, it makes sense to give
weight to the role of CA in the readiness of a child. Common sense,
observation, and research force upon us the notion that growth, matura-
tion, development, and learning take place through time. The longer
a child has lived, the more he has had contact with reality and has
accu-nulated knowledge and experiences. The longer he has lived, the
greater are the chances that he has developed or perfected his physical
and cognitive skills. The older the child, the more he will have devel-
oped emotional security, independence, social responsibility, task orien-
tation, and motivation to learn at least under normal conditions
and when we speak of the population in general. That there are indi-
vidual differences and that in particular cases a younger child may have
developed more of these personality characteristics than an individual
older child is well known. But this fact is not incommensurable with the
truth of the general statement. More experiences; more knowledge;
more skills; more emotional security, independence, and social respon-



F
ac

to
r

V
ar

.
In

pu
t

V
ar

. #

T
A

B
L

E
 3

R
ot

at
ed

 F
ac

to
rs

 -
 V

er
im

ax
 S

ol
ut

io
n

3 4 5 6 7 8 9
10 11 12 13 1
4

15 16 17 18 19 20 2
)

22 23 24 2
5 26 27 28 29 30 31 32 33 34 35

1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2
0 21 24 25 26 27 28 29 30 31 32 33 34 35

S
ex C
A

 a
t E

nt
ry

 to
 K

in
de

rg
ar

te
n

C
A

 a
t S

an
g'

en
 In

fo
rm

at
io

n 
T

es
t

S
A

 N
at

ur
e 

S
tu

dy
S

A
 N

um
be

rs
S

A
 V

oc
ab

ul
ar

y
S

A
 S

oc
ia

l I
nf

or
m

at
io

n
S

A
 H

ou
se

ho
ld

 In
fo

rm
at

io
n

S
A

 L
an

gu
ag

e 
&

 L
ite

ra
tu

re
C

A
 a

t P
in

tn
er

-C
un

ni
ng

ha
m

T
es

t
P

C
 C

om
m

on
 O

bs
er

va
tio

n
P

C
 A

es
th

et
ic

 D
iff

er
en

ce
s

P
C

 A
ss

oc
ia

te
d 

O
bj

ec
ts

P
C

 S
iz

e 
D

is
cr

im
in

at
io

n
P

C
 P

ic
tu

re
 P

ar
ts

P
C

 P
ic

tu
re

 C
om

pl
et

io
n

P
C

 D
ot

 D
ra

w
in

g
C

A
 a

t M
et

ro
po

lit
an

 R
ea

di
ne

ss
 T

es
t

M
E

T
 W

or
d 

M
ea

ni
ng

M
E

T
 S

en
te

nc
es

M
E

T
 In

fo
rm

at
io

n
M

E
T

 M
at

ch
in

g
M

E
T

 N
um

be
rs

M
E

T
 C

op
yi

ng
C

A
 B

re
nn

er
 G

es
ta

lt 
T

es
t 1

1s
t A

dm
in

is
.)

B
. N

um
be

r 
P

ro
du

ci
ng

B
. N

um
be

r 
R

ec
og

ni
tio

n
B

. 1
0 

D
ot

 G
es

ta
lt

B
. D

ra
w

 a
 M

an
B

. S
en

te
nc

e 
C

op
yi

ng
C

A
 2

nd
 B

re
nn

er
 G

es
ta

lt 
T

es
t

B
. N

um
be

r 
P

ro
du

ci
ng

 (
2n

d)
B

. N
um

be
r 

R
ec

og
ni

tio
n 

(2
nd

)
B

. 1
0 

D
ot

 G
es

ta
lt 

(2
nd

)
B

. D
ra

w
 a

 M
an

 (
2n

d)

A
B

C
D

k.
I-

6
.2

87
.0

58
.0

25
.2

05
.1

24
.0

20
.2

36
.0

15
- 

.9
88

.0
17

.0
18

.0
13

.0
77

.0
26

.2
29

.5
53

.2
47

.1
89

34
7

.0
79

29
4

.3
05

.0
53

.2
12

.6
92

.1
47

.0
24

.0
89

.5
33

.1
28

.2
58

.4
08

.0
91

.0
46

.0
38

.3
13

.0
74

.1
66

.3
63

.1
93

.0
52

.1
4-

22
1

.1
42

.0
62

.6
92

.1
16

.0
28

00
6

.2
57

.2
09

.0
01

.6
69

.0
69

.0
58

.3
83

.0
58

.0
50

.5
54

.4
27

.1
10

.1
;6

.1
35

.8
01

.1
15

- 
.0

17
.1

86
.!7

1
20

0
.1

45
-.

10
1

.3
66

.3
27

.1
27

.0
95

-.
21

6
.0

86
.0

93
.1

05
.0

83
.0

85
.0

52
-.

44
2

.3
67

.0
65

.1
57

.2
92

.1
56

-.
01

8
.2

98
.3

73
.1

10
.0

40
.1

38
.1

01
-.

05
2

.4
40

.4
53

.1
76

.2
04

.2
41

.0
92

.0
05

.4
24

.3
29

.1
29

.2
98

.2
44

14
7

.0
90

-.
13

2
.5

38
.1

48
.1

16
.2

79
.0

06
.0

67
- 

.0
48

.0
15

.9
78

.0
44

.0
50

.0
50

.0
'4

.0
22

.3
89

.0
23

.0
66

.3
75

.2
13

.1
42

.1
88

.4
25

.0
09

.1
14

.3
26

.1
77

.0
53

.0
45

.1
55

.1
14

- 
.2

23
.3

73
.1

70
-.

03
2

.4
01

.5
53

.0
32

.1
62

.1
62

.0
15

.0
82

.0
89

.6
51

-.
08

9
.1

38
.3

19
24

6
.1

11
.0

62
.6

12
.0

05
.3

50
.1

54
.1

75
.0

28
-.

17
6

-.
02

7
-.

97
9

.1
54

.0
87

.1
98

-.
01

0
.0

45
.6

22
- 

.2
25

.1
63

.1
33

.0
86

-.
02

8
.2

36
.6

03
-.

10
3

.0
95

.2
99

-.
01

6
.1

07
.1

79
.5

27
-.

11
9

.1
25

.0
39

.3
38

.0
32

- 
.3

61
.5

37
-.

05
7

.2
77

.1
11

.3
43

.1
02

.2
95

.6
44

-.
15

7
.1

78
.0

23
.1

28
.1

04
-.

06
9

.0
72

.9
16

.1
03

- 
.0

36
-.

05
1

-.
09

0
.1

51
.6

34
-.

05
7

.0
35

.2
01

-.
26

9
-.

12
7

.4
33

.6
60

.0
95

.1
45

.3
80

-.
06

1
-.

14
2

.2
40

.5
97

.2
11

.0
76

-.
26

9
.1

55
.1

25
-.

10
2

.7
68

-.
04

6
.1

21
-.

02
0

.0
94

-.
01

6
-.

00
2

- C
O



Fa
ct

or
V

ar
. #

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

In
pu

t
V

ar
. #

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

T
A

B
L

E
 3

 (
C

on
t.)

R
ot

at
ed

 F
ac

to
rs

 -
 V

er
im

ax
 S

ol
ut

io
n

B
. S

en
te

nc
e 

C
op

yi
ng

 (
2n

d)
C

A
 M

on
ro

e 
R

ea
di

ng
 A

pt
itu

de
 T

es
t

M
O

 V
is

ua
l P

er
ce

pt
io

n
M

O
 A

ud
ito

ry
 P

er
ce

pt
io

n
M

O
 M

ot
or

 P
er

ce
pt

io
n

M
O

 A
rt

ic
ul

at
io

n
M

O
 L

an
gu

ag
e

C
A

 M
on

ro
e 

N
ew

 B
as

ic
 R

ea
di

ng
 T

es
t

N
B

R
 S

en
te

nc
e 

M
ea

ni
ng

N
B

R
 S

en
so

ry
 I

m
ag

er
y

N
B

R
 R

el
at

io
ns

hi
ps

N
B

R
 E

m
ot

io
na

l R
ea

ct
io

n 
&

 M
ot

iv
es

N
B

R
 V

is
ua

l S
cr

ut
in

y
N

B
R

 P
ho

ne
tic

 A
na

ly
si

s
N

B
R

 S
tr

uc
tu

ra
l A

na
ly

si
s

C
is

 S
ta

nf
or

d-
B

in
et

M
A

 S
ta

nf
or

d-
B

in
et

IQ
 S

ta
nf

or
d-

B
in

et
C

A
 P

hy
si

ca
l E

xa
m

in
at

io
n

Sk
el

et
al

 A
ge

H
ei

gh
t

W
ei

gh
t

V
is

io
n

N
um

be
r 

of
 P

er
m

an
en

t T
ee

th
 E

ru
pt

ed
D

ev
el

op
m

en
ta

l L
ev

el
 -

 W
et

ze
l

C
A

 T
ea

ch
er

 J
ud

gm
en

t
T

J 
of

 A
ch

ie
ve

m
en

t
T

i o
f 

A
bi

lit
y

T
J 

of
 M

at
ur

ity
Sk

el
et

al
 A

ge
 a

t H
or

m
on

e 
St

ud
y

G
on

ad
ot

ro
pi

ns
17

-K
et

os
te

ro
id

s
I7

-H
yd

ro
 x

yc
or

tic
os

te
ro

id
s

C
re

at
in

in
e

A
B

C
D

E
F

.7
45

.0
98

.0
66

.0
60

.1
47

A
14

.2
25

.0
21

.9
80

.0
03

.0
79

.0
43

05
5

.0
44

.4
18

.1
31

.2
05

.3
63

.2
5u

- 
.0

81
.1

19
.3

11
.0

42
.0

81
.1

79
.3

03
.1

60
.1

66
.4

22
.0

16
.1

91
.1

04
.0

14
.0

13
-.

05
1

.3
78

.1
41

.2
71

.2
89

.1
40

.0
26

30
4

.2
31

.0
70

.0
75

.4
40

.0
94

.0
82

.1
6U

-.
00

7
-.

94
3

-.
08

1
.0

05
.0

91
.0

82
08

0
.3

14
.0

10
-.

09
1

.1
90

-.
20

7
.0

51
-.

30
3

.1
80

-.
02

0
.8

62
.0

35
-.

17
3

.0
16

-.
0%

.1
75

.0
53

.8
33

-.
03

6
.0

77
.0

34
.0

04
.0

94
.0

03
.7

90
.0

49
.1

18
.0

63
.0

86
.1

64
.0

48
.8

46
.0

79
-.

27
5

.0
10

-.
01

3
.4

41
.0

90
.4

39
.1

39
- 

.0
48

.0
88

.3
38

.3
04

.0
89

.5
74

.1
15

-.
26

0
.1

47
.0

18
.0

25
-.

49
7

-.
32

3
.1

35
.4

54
.0

63
-.

08
0

.4
35

- 
-.

19
5

-.
24

0
.4

34
.2

94
.0

13
-.

21
9

.5
67

.2
00

-.
02

6
.4

56
.0

17
-.

04
3

-.
19

9
.0

49
-.

85
5

-.
01

2
-.

01
9

-.
06

4
- 

.1
55

-.
01

2
.0

45
-.

29
6

-.
12

_6
-.

02
7

.1
87

-.
60

8
.2

16
.0

45
-.

19
8

.0
43

-.
02

9
.1

07
.7

44
.0

61
.0

35
-.

17
6

.0
73

-.
00

8
.1

93
-.

85
4

.0
16

-.
00

5
.0

31
.4

10
.2

58
.1

03
.0

05
.0

35
.1

20
-.

15
7

.0
03

.2
02

.1
56

-.
32

8
.1

79
.1

01
-.

20
9

.0
07

-.
04

4
.0

93
.8

79
.1

42
.0

59
-.

89
3

-.
22

5
.0

40
.0

79
.0

36
.1

81
.7

20
.0

54
.1

28
.1

24
.0

93
- 

.0
42

-.
28

0
.8

20
.0

73
.1

11
.1

91
.0

58
.1

13
-.

09
8

.7
70

.0
10

.1
13

-1
%

.0
70

-.
05

7
.2

08
.0

3!
-.

11
5

-.
36

6
.0

03
.8

70
-.

26
4

.0
41

.0
77

-.
06

5
- 

22
3

.0
79

.6
24

-.
13

5
.2

70
.0

72
-.

18
3

- 
-.

41
3

.2
51

.6
36

-.
37

6
.0

53
-.

04
0

-.
32

3
-.

23
4

.2
44

.3
20

-.
41

7
.0

63
.0

72
.1

58
-.

25
0

.2
73

.6
01

-.
32

3
.1

03
10

.8
11

9.
25

5
5.

40
9

4,
90

7
4.

13
1

3.
43

6
2.

74
2



21

sibility; more task orientation and greater motivation to learn these
all contribute to the ci Ad's ability to cope with the reality of school
demands. These all mean more readiness for school.

We will further elaborate and critically examine this problem in the
"Discussion" section of this analysis. Our attempt here was to empha-
size the fact that our factor analysis has revealed an Age Factor signifi-
cant in readiness; and to discuss briefly the significance of this fact.

FACTOR C: Reading Readiness

Factor C has its highest loadings in a cluster of variables which are
subtests of the Monroe New Basic Reading Test. This cluster gives the
factor its basic character. The total series of Monroe Basic Reading Tests
has been designed to measure the extent to which pupils in the early
stages of learning to read have progressed in various aspects of reading
from prereading skills through a readiness and basic reading program.
In keeping with the intent behind the new basic reading tests, we shall
call Factor C our reading readiness factor. Already a look at the relevant
variables and their loadings should justify this designation.

Factor
No. Variable Loading
45 sensory imagery .86
48 visual scrutiny .85
46 perceiving relationships .83
47 recognizing emotional reactions and motives .79
50 structural analysis .57
49 phonetic analysis .44

Moving on to an interpretive analysis we will draw heavily, but not
exclusively, on Monroe herself and her own interpretation of the ideas
measured in these tests.

As Monroe points out in her manual (no date), each item stresses
and therefore tests the child's ability in an important aspect of reading.
Above all, a child must be able to "live the story." In order to be able
to live the story, he needs to create the vivid sensory imagery that
transports him mentally into the setting (Variable 45). The more he can
project himself into the text and can form mental images of sight,
sound, touch, smell, and taste of the persons, objects, and actions
described in reading matters; the more meaningful the text becomes
and the more it will help him in linking events and remembering them.
It is this ability to form mental images while reading that makes read-
ing a living experience. The high factor loadings of this aspect of readi-
ness should therefore not come as too great a surprise.

Equally important for the understanding of a text is the ability to
perceive relationships (Variable 46). As things happen in time and
space, meaningful reading requires that the child see ideas and events
in their relatedness to other ideas and events; that he link time in
proper sequence; that he be perceptive of chronology of events,
actions, and characters as they relate to the present, the past, and the
future. The child must be able to associate time with the right persons
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and places, see the logic or its absence in what happens. In short, the
child must be able to see things in their functional, logical time space,
and cause and effect relationship. The more he can perceive concrete
and abstract relationships and can organize his thinking in terms of the
above categories, the better will he understand and the more will his
new reading become associated with and incorporated into his past and
present thinking.

No proper interpretation and no understanding is possible if we are
not able to feel what other people feel and if we do not understand
the drives and motives behind their actions. Thus, recognizing emo-
tional reactions, inner drives, and motives (Variable 47) becomes the
third basic interpretative ability and skill in reading readiness that is
needed for making reading a living experience. To quote Monroe her-
self: "When pupils identify themselves with a character in the story
feel the character's gladness or sadness, understand what kind of person
he is and why he reacts as he does in a given situation they are really
living the story."

So far, we have emphasized the need for and the value in reading
readiness of three interpretative skills: the child's ability to form sensory
images, to perceive relationships, and to recognize emotional reactions
and motives behind people's behavior. These interpretative skills, how-
ever, cannot function unless the child has developed word perception
skills. In order to comprehend and interpret the printed message the
child must have first learned to perceive the printed symbol accurately.
Visual scrutiny, Variable 48, is the prerequisite for any interpretation
and understanding. The child must be able to differentiate between
words that look alike and yet are different; for instance, hand-hard;
word-would. He must be able to see similarities and differences in
form and Gestalt of letters and words; only then will he be able to
differentiate their meaning.

Unless the child can accurately scrutinize the printed word he will also
have difficulties associating each printed word with its particular sound
and meaning. In reading, correct phonetic analysis, Variable 49, de-
pends first of all on correct visual perception and analysis; but then the
sound of printed words, pronunciation, and phonetic analysis may help
the child in cases where his visual memory defaulted him or when he
encounters an unknown word which represents a spoken word that is
familiar to him. We also know that people differ in their learning styles.
Some learn predominantly through visual, other through auditory path-
s.-'ays of perception. Thus, apart from deriving pronunciation from it,
phonetic analysis becomes especially important for an auditory learning
type, an idea which has never been mentioned by Monroe.

There is another kind of perception and analysis which is essential to
meaning and understanding, and that is structural analysis, Variable 50.
Monrce says: "Structural analysis is essentially a visual process that
involves the scrutiny of words for root, ending, prefix or suffix." Struc-
tural analysis is a highly complex process as is suggested in part by
another statement by Monroe: "Basic to this ability to scrutinize a given
word form is a sensitivity for the sound, meaning and usage of inflect-
ed, derived and compounded forms in total language [Manual]."
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Phonetic and structural analysis are of great help when the child
encounters unknown words. Much of the success, enjoyment, and
challenge in reading can come from an enjoyment and skill in phonetic
and especially structural analysis.

We cannot close this section without mentioning the extremely low
factor loading of Variable 44, "sentence meaning." It is the first subtest
in Monroe's New Basic Reading Test and represents according to Mon-
roe another interpretative skill. We do not know why this variable, so
essential in reading, came out with an insignificant loading. Our data
do not allow a satisfactory answer.

Summary

Factor C is our reading readiness factor. It deals with three (four)
abilities of the child that are most needed for interpretation and under-
standing of reading material and it also includes the three word per.
ception skills that are prerequisite for meaning and understanding in
the reading and listening process.

FACTOR D: Body of Knowledge

Factor D represents another aspect of readiness which is the product
of past experience and learning. It is the child's accumulation and or-
ganization of knowledge. It represents the "cognitive structure" with
which the child begins his school experience and which grows with
further experience through the constant process of "subsumption"
(Ausubel, 1965).

The 14 test items whose intercorrelations brought them together as a
factor are given below. As one can readily see, this is a "Sangren
Factor;" that is, the Sangren Information Test supported by related
dimensions gives this factor its "Gepraege." In other words, it gives it
definition and its specific character.

Factor
No. Variable Loading

4 Sangren nature study .69
7 Sangren social information .69
8 Sangren household knowledge .67
9 Sangren language and literature .55

53 Stanford-Binet IQ .46
42 Monroe language .44
52 Stanford-Binet mental age .43

5 Sangren number comprehension .41
33 Brenner number recognition .38
19 Metropolitan word meaning .38
39 Monroe auditory perception .38
21 Metropolitan information .37
38 Monroe visual perception .36

6 Sangren vocabulary .36

Traditionally, children go to school to learn, to acquire knowleka
and skills and thus develop their intellect. From the point of view of
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the cognitive learning theorist, this development (learning) comes
about through the assimilation of new information, knowledge, and
skills into the existing "cognitive structure," the organized backlog of
already acquired knowledge, concepts, and skills, In the words of
Bruner (1968):

Growth depends upon internalizing events into a "storage sys-
tem" that corresponds to the environment. It is this system that
makes possible the child's increasing ability to go beyond the in-
formation encountered on a single occasion. He does his by
making predictions and extrapolations from his stored model of
the world [p.

Inspection of the 14 highest loaded component items of Factor
shows that they are either subtests of information indicating the amount
and diversity of knowledge and concepts acquired by the child his
information about nature, social information, household knowledge,
language and literature, general vocabulary. his understanding of the
meaning of words; or, they give evidence of the child's mastery of the
most important instruments needed for the acquisition of this knowl-
edge and thus the mastery of the world around him auditory per-
ception skills, visual perception, number comprehension, intelligence,
and the ability to abstract and to generalize.

The accumulation of such a large and diversified body of knowledge
and the availability of such powerful instruments with which informa-
tion is pursued, processed, and organized do, indeed, in their combi-
nation represent readiness as a state of being and as potentiality for
future successful learning in school.

A close relative to Factor D, if not a family member, is Factor G
which we will therefore discuss next, to be followed by Factors F and
E which represent biophysical and biochemical aspects of readiness.

FACTOR G: Perceptual Differentiation

Perceptual differentiation is suggested as a label for this aspect of
school readiness. The following tabulation shows the nine variables
with significant loadings.

No. Variable
Factor

Loading
12 P-C Aesthetic Differences .44
14 P-C Size Discrimination .44
32 Brenner Number Producing .43
15 P-C Picture Parts .42
21 Metropolitan Information .40
28 Brenner 10 Dot Gestalt .36
49 Monroe Phonetic Analysis .34
41 Monroe Articulation .30
44 Monroe Sentence Meaning .30

In essence, content and meaning of this factor are intimately related
to what has been said in the discussion of Factors A, C, and D. We deal
here again with perceptual-conceptual skills and the child's knowledge,
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with his abilities to analyze and synthesize, his ability to perceive size
and form in space, to differentiate among visual and auditory elements,
to associate objects, and to find meaning in what he perceives. All these
are faculties upon which much of the child's success in kindergarten and
first grade depends, particularly in reading, spelling, and in working
with numbers.

None of the component variables in Factor G has a loading suffi-
ciently high to be clearly definitive of factor meaning by itself; how-
ever, all of the items with loadings of .30 and above are congruent
with and contribute to the idea of perceptual-conceptual differentiation.
The fact that these variables have been sifted out again, apart from
their role in Factors A, C, and D, gives added emphasis to the impor-
tance of perceptual-cognitive skills and the role of Gestalt in preschool
learning and readiness.

FACTOR F: Physical Development Status'

This factor clearly represents physical developmental status in chil-
dren. We have five variables to support this contention:

Factor
No. Variable Loading
60 Developmental Level (Wetzel) .88
57 Weight .85
56 Height .74
55 Skeletal Age .61
59 Number of Permanent Teeth .33

It is a belief of old standing that the child's physical status is impor-
tant in readiness to enter school and to meet the demands of school. The
common man, especially in farming areas, paid this factor always his
particular attention. To be big, strong, and physically well developed
was often times taken as the sole criterion of readiness, thus giving
physique an undue weight over the importance of other factors in
readiness. The medical profession, of course, including the pediatrician,
the school physician, the endocrinologist, the ophthalmologist, the
orthodontist, is primarily concerned with the child's physical develop-
mental status, and psychologists would be well advised to heed psycho-
somatic relatedness of structure and function. Factor F may serve as a
reminder of this need.

The above five variables are indexes of physical growth status. "De-
velopmental level" is a measure of physique which is determined by
plotting height against weight on the Wetzel Grid (Wetzel, 1941).
Skeletal age as assessed from x-ray plates of the hand and wrist bones
is by many people considered to be the most reliable single index of
general physical maturation, but it should be used only in conjunction
with chronological age as should also "developmental level." The

2Special thanks are due to Dr. R Mellinger for his ass stance in the preparation of sections Factor
F and Factor E. For a more cl.ricled and specific analysis of our endocrinological material we
refer to his article. between tediacr.ne and Physical Measures of Maturity during
Growth" in Pyle, Waterhouse, and Greulich (1970). This same Standard of Reference book brings
also Dr. J. A. Johnston's and Dr Gordon Manson's views on development and readiness research
from a pediatrician's point of view.
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importance of this developmental status factor as an aspect of school
readiness inheres in its relation to health. A child who is not up to par
in developmental status is not likely to be a healthy child, and without
good physical health he is likely to fall short in meeting the demands of
school. Concerning this relationship between growth status and health,
Wetzel (1941) says:

"Noll the rl.mcal point of vew os auron the that a c 11.1d who fa,h, to grow
properly ,s not healthly and that such a ch Id accordingly should become subject
to med.ral exan.,nahon . . The main obiect,ve of all organized health work if to
faoldate growth and development whether ch.% 1 snee,tically staled or not. There
is CA, h of these endeavors in uorn.sielk able 1171phcahon that deviations In growth
and development are wpm:Lied with changes in health, and that they constitute
initial signs of an otherwise unsuspected disease I p. 11801."

Wetzel points out that "development level" along with chronologi al
age in the child can approximately be regarded as an indicator of
growth status and of "physical fitness." Physical fitness mos, su ely
plays an important role in readiness for school entrance and successful
learning in school. Large differences in developmental le.els devia-
tions from proper channels on the Wetzel Grid may leyitimately be
regarded as representing differences if not problems in physical fitness,
for instance the obese or the overly thin, undernourished ch 'd.

Apart from its significance from the standpoint o' physical fitness,
this factor of physical status may also be a factor of advantage from a
psychosocial point of view. A child large of structure and with the
attributes of good health and physique is likely to b . reacted to by
adults and his peers alke in ways which will give hint personal status
in the classroom. This would constitute an immediate advantage in
relating and adjusting o the new school situation and in functioning
in it adequately.

It is interesting, though somewhat to be expected, that the number
of permanent teeth erupted became a variable in this factor of physical
status. Some students of anatomy consider teeth as part of the cutan-
eous system; others are of the opinion that they can be properly con-
sidered part of the skeletal system. Thus teething would be also an ex-
pression of skeletal maturation. As the senior author of this study ob-
served in his professional contacts with the Waldorf Schools years ago,
the eruption of permanent teeth mostly around the age of six was
used as a basic criterion for total school readiness. This notion is part of
their particular theosophical beliefs. It is thinking in terms of psycho-
somatics, of the interrelatedness of body and mind.

Three other variables in Factor F deserve our attention. They are
related to the endoctrine system and thus to the biochemistry of the
body. The three items listed below have loadings v,hich, though rela-
tively low compared with other factor loadings, are of sufficient magni-
tude to be included in this discussion along with the five aforemen-
tioned physical variables.

Factor
No. Variable Loading
68 17-Hydroxycorticosteroids .42
67 17-Ketosteroids .38
69 Creatinine .32



28

The 17hydroxycorticosteroids and the 17ketosteroids are metabo
lites of secreted adrenal hormones. These hormones are major factors
controlling anabolism and catabolism; accordingly, they are significant
in growth and development of body moss. Creatinine is an index of
lean body mass, that is. fatfree tissues. It may be expected to correlate
with the adrenal steroids which significantly affect physical growth and
development and probably also mental development in the process of
maturation.

Other endocrine factors could well have been included in our study.
Thyroid and pituitary secretions merit attention. However, adrenocorti
cal functions undergo qualitative modifications during preschool and
school years, whereas the other endocrine functions are stable and
relatively unchanging in this age group. !n the older child the gottado-
tropic secretion and resulting gonadal function assume importance. For
our resesarch population the changing adrenal secretion is considered
to be the most likely significant variable. Herein lies a justification for
the inclusion of these steroid analyses in our study.

Summary

Surveying all of the eight variables which characterize our growth
status factor, we find it constituted by five bioohysical determinants and
three biochemical determinants. Although the loadings of the latter are
lower than those of the first group, they are significant. Their signifi-
cance is further demonstrated in their loadings in Factor E which we
designate as our biochemical factor. We are giving them a second look
in the following discussion of Factor E.

FACTOR E: Biochemical Maturity Factor

The factors of function:s1 readiness so far discussed refer mostly 'o
the beginnings and early periods of school adjustment and learning.
Factor E relates to processes of development and function which are
associated with and are aspects of the pervasive complex of physical,
physiological, and psych,- ogical changes which characterize child de-
velopment and, in the case of the gonadotropins, the puberal period.
The items which constitute the core of this factor are bicchemical in
nature. They represent some of the changes in physiological functioning
which prcmote body growth and maturation and thus prepare the indi
vidual for higher level personal functioning physically and cognitively.
The highly loaded factor variables are:

No. Variable
Factor

Loading
65 Skeletal age at time of hormone study .87
67 17-Ketosteroids .64
66 Gonadotropins .62
69 Creatinine .60

9 Sangren Language Subtest .43

At the time urine specimens were taken, the children's skeletal matur
ation status was asses:.ed. As stated earlier, skeletal maturity level, as a
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single measure, is perhaps the best indicator of the developmental
status of the organism as a whole. There is an especially close relation-
ship between skeletal maturation and the development of the repro-
ductive system. Note the very high loading of skeletal age, .87 in this
factor. "So intimate is the cor espondence between the maturational
changes in the reproductive and in the skeletal systems that it is pos-
sible to pi edict when the menarche will occur from the assessment of
a radiogram of the hand and wrist during the prepuberal period
[Greulich & Pyle, 1959]." Thus, the degree of development of the
skeletal system in its tie-up with sexual development becomes a reliable
indicator of the level of general body development which would in-
clude the brain and the nervous system.

Since metabolism generally is controlled by the endocrine glandular
system, hormone levels correlate with growth, development, and the
functional state of the body. Puberal sexual changes and the associated
spurt of growth are set in motion by release of pituitary gonai.totropic
hormones which stimulate secretion of estrogens and androgens from
the gonads. In the prepuberal years, the anabolic steroids are contrib-
uted by the adrenal cortex which is under the control of pituitary
adrenocorticotropin. Throughout childhood, adrenal androgens are se-
creted in gradually increas;ng quantity. At puberty, testicular androgen
greatly augments this secretion and produces the male secondary sex
characteristics. It is likely that in females the adrenal androgens rather
than gonadal secretion produce the adolescent growth spurt, while
estrogens account for sox characteristics.

All androgens are excreted as 17ketosteroids. Thus, growth and
maturational effects of the anabolic hormones can be estimated from
the 17ketosteroid assay This determinant has a loading of .64 in
Factor E. Thu gonadotroic hormone factor which augments anabolic
hormone secretion and sparks the physical changes of puberty is loaded
.62. Creatinine, a by-product of creatine metabolism in muscle tissues,
is an indicator of total lean body mass which obviously depends on
physical growth, proceeding under the controlling influence of the
hormones. Creatinine is loaded .60.

During the period of puberal changes organismic development gen-
erally is rapid and pervasive. Psychological correlates of the structural
changes have also been noted. According to Piaget (Inhelder, 1958),
for example, it is approximately the age of 11 years, the time of the
onset of puberty, which marks the beginning of the "formal operations"
in the child's cognitive development. It is during 's period that he can
begin to think in purely abstract terms, conceptualize, and reason logi-
cally. The intellectual skills involved in inductive and deductive reason-
ing and in handling the calculus of proportions become available to
him. In general, the child at this time becomes able to function men-
tally in terms of symbolic representations and abstractions at levels
previously impossible to him.

Thus the measured levels and changes in the biochemical products of
metabolism (Variables 65, 66, 67, and 69) signal changes in patterns of
physiological functioning and in rate of organismic maturation. In view
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of the observed changes in levels of cognitive functioning which are
presumed to accompany the stepped-up biological maturation of the
puberal period, this factor may tentatively be regarded as representing
the structure and the processes which make the child ready for higher
levels of academic learning than he is capable of as a prepuberal child.

The loadings of .43 for the Sangren language subtest and lesser
loadings in other tests of mental functioning that were fed into Factor
E reflect to some degree the assumed relationship between structure
and function.

DISCUSSION

The Changed Readiness Concept

The burniiig questions have always been: How does a child arrive at
readiness? Can readiness be produced? Or is readiness the result of
maturational factors which by definition must follow their own intrinsic
laws of growth and cannot be speeded up?

Scientifically the concept of readiness is intimately related to the old
nature-nurture issue. The thinking on readiness will depend on the
stand which one takes in this controversy. The final practical question
that arises here for parents and teachers is whether or not intervention
is possible, and if it is possible, whether or not it is desirable.

Around 1950 and in the early '50's when our research project was
started, the position generally taken was that school readiness is a

matter of maturation. Readiness cannot be produced. The development
of readiness follows an organismic law of growth which you cannot
repeal, get around, overlook, or cheat on. Lack of recognition of this
law means that the youngster is doomed to fail. Children inherit their
rate of growth. The speed at which they may mature is bred into them.
"The way you treat a child may lower his capabilities; you can make
him function on only three of his four cylinders or on seven of his
eight, but you cannot build an extra cylinder into him," said James 1.
Hymes, Jr. (1955) whose words became the education bible for nursery
school-kindergarten teachers as much a:. Dr. Spock's advice about infant
care and child-rearing became the bible for young parents. No effort
must be made to intervene. "The time will come when a child is ready."
"When you high-pressure a child ... you hurt the child." Growth is the
boss. Time is its worker. \You have to be patient. You ha ,e to wait until
the child is ready. We caMbe sure that his inner wheels are turning even
if we don't see them: his intellectual wheels, social, emotional, memory,
reasoning, and attention span wheels. We must hold our horses. We
must have faith in this law of maturation. "Remember," says Hymes,
"growth builds readiness . . . you don't [p. 88]."

Times have changed. The Zeitgeist has changed and with it the
readiness concept has changed (Brenner, 1966, 1967). In the sixties it
is believed that readiness can be produced. Present-day thinking takes
up again ideas which began to take shape in the 1930's when the Iowa
Child Welfare Research Station published its findings about the
influence of various environmental settings on the child (Wellman,
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1934, 1937; Wellman & Coffey, 1936; Skeels et al., 1937; Skodak,
1939). The contentions of these various researchers were far from
universally accepted. Out of the nature-nurture controversy which fol-
lowed (Goodenough, 1940) emerged two lines of thought: one con-
tinued to emphasize the effect of environment on child development,
and another emphasized maturation. The latter movement became by
far the more dominant and in educational-psychological practice the
prevailing movement stressing the idea that school readiness is a matter
of maturation with which one should not "tamper" (Hymes, 1955,
19.58; Jersild, 1946).

For some years now there has developed an upsurge of new interest
in the facts of stimulation appropriate to the child's age, particularly
research in sensory and cultural deprivation and in cognition and
perception of children in very early years. New research into the struc-
ture of the intellect, into stages of human development and learning,
has further contributed to the new enthusiasm about the possibilities
of environmental stimulation, be it through general enrichment or spe-
cific stimulation and tutoring of the child.

This research was bound to lead to a "new"concept of readiness, to
a rather extreme environmentalist point of view. The tendency now is
to neglect the maturational factor in readiness. It is now argued that
children can learn earlier, faster, and more than we used to think.
Readiness is not a matter of maturation, time, and patient waiting
(Tyler, no date). It can and must be produced. This is the duty of the
parent, the teacher, the school administration, the community, the na-
tion. The pressure is on. If a child is not ready for school, it is rarely, if
ever, the "fault" of the child, but rather of the parent, the teacher, and
all those who are responsible for the child's early development of his
potential and skills (Deutsch, 1963, 1964; Gordon, 1946).

The senior author's conceptual model of school readiness provides
for both points of view and allows for a proper balance between an
exclusive biological-maturational and an exclusive environmentalist
position. The research reported in this study indicates that certain
facets of readiness for school are largely "biological" in nature, and
these presumably follow a biological time table. On the other hand,
certain other aspects of general readiness are more clearly products of
earlier learning from experience. There is no aspect of readiness,
though, which would not be the result of the interaction of an indi-
vidual's hereditary potential with environmental forces.

We want to address ourselves, therefore, to the need for a balanced
view of the role of the genetic makeup of a child and the ensuing
maturational factors on the one hand, and the need for environmental
stimulation and earlier life experiences on the other hand. Neglect of
or overemphasis on either the "nature" or "nurture" part of readiness
is unrealistic and must lead to false hopes on the part of adults and to
less than optimal readiness in the individual child. A "wait and be
patient" maturational attitude tends to underestimate a child's potential
and capacities for early learning. It does not utilize enough new dis-
coveries in research and the possibilities which lie in environmental
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stimulation for inducing readiness. The belief that readiness can and
must be produced, almost under any circumstance, through environ-
mental stimulation overlooks the fact that low genetic potential sets
limits to the effectiveness of environmental manipulation. It also tends
to ignore differential maturational forces at work in various individuals,
thus perhaps pushing a child too hard and demanding too much at an
inappropriate time, which in the long run may create more unreadiness
than readiness. More points of discussion and critical evaluation can
be found in "Readiness for School and Today's Pressures" (Brenner,
1967).
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Sex Differences

In 1965, Ilg and Ames published their book on "School Readiness."
They report that . .. "regardless of test used and regardless of age of
subjects, for nearly every test at every age, it is the scores of girls which
are superior and which show greater maturity of response [35, p.
364]."

Much of the research literature and most textbooks in child develop-
ment and learning favor girls over boys. It has become a stereotype
repeated over and over again that girls mature earlier and are clearly
ahead of boys in readiness and achievements of all sorts before school,
at entrance to school, and in subsequent years. Teachers in general
believe it and many researchers tell them that this is so. Such thinking
has led to the suggestion that girls should enter school a year or at
least half a year earlier than boys because of their advanced maturity
and accomplishments, or boys should enter later. Our factor analysis
does not bear out these claims and conclusions. Our Variable 1 is the
sex \ ariable. Table 3 shows that in none of the seven Factors has the
sex variable a high or even moderate loading. The highest is one of .29
in Factor A which is lower than any other coefficient used in our study.
In preparing the data for computer card punching, sex was coded 1 for
boys and 2 for girls. The positive.factor loading .29 thug reflcrts a slight
overall superiority of .irls in "cognitive readiness."

If we move away from this global result to a breakdown of sex
differences in mean scores on the various subtests among the 69 vari-
ables, we find:

At Kindergarten Level

No significant difference in all six subtests of the Sangren Information Test.

No significant difference in all six subtests of the Metropolitan Readiness Test.

No significant difference in five subtests: 1, 2, 3, 6, 7, of the PintnerCunningham
Test.

No significant difference in number producing and number recognition on the Brenner
Gestalt Test, first administration.

No significant difference in number producing, number recognition, and sentence
copying on the Brenner Gestalt Test, second administration.

At First Grade Level

No significant difference in four subtests: 1, 2, 4, 5, of the Monroe Reading Apti
tude Test.

No signicant difference in six subtests: 1, 3, 4, 5, 6, 7, of the Monroe New Bask
Reading Test.

To sum up: 32 variables show no significant sex differences; 22 at kindergarten level
and 10 at first grade level.

Analysis of other variables reveals a consistent trend of superiority
of the girls over boys. The variables and their levels of significance of
sex differences favoring the girls are:
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Variable No.
Level of

Variable Name Significance
(p=value)

At Kindergarten level
14 Pintner-Cunningham Discrimination of Size .01
15 Pintner-Cunningham Picture Parts .02
28 Brenner 10 Dot Gestalt, 1st administration .05
34 Brenner 10 Dot Gestalt, 2nd administration .05
29 Brenner Draw a Man, 1st administration .01
35 Brenner Draw a Man, 2nd administration .001
30 Brenner Sentence Copying .05
62 Teacher Judgment Achievement .001
63 Teacher Judgment Ability .01
64 Teacher Judgment Maturity .01

At First Grade Level
40 Monroe Reading Apt. Motor perception .01
45 Monroe New Basic Reading Sensory imagery .05

All in all: 12 variables, namely nine subtests and three teacher
judgments of achievement, ability, and maturity show statistically sig-
nificant differences in favor of the girls. Seven of the nine subtests
favoring girls over boys were kindergarten level achievements, while
only two refer to first grade achievement.

Evaluating now the total result of our analysis of sex differences: 32
variables showing no significant difference versus 12 variables showing
significant differences, we come to the conclusion that in our research
population there is indeed a consistent trend of superiority of girls
over boys in about 'a of the specified measured abilities and per-
formances; there was also a statistically insignificant difference in mean
Stanford-Binet IQ of 3 points (117.42 for girls, 114.56 for boys) in favor
of the girls. But in % of the specified measured abilities and perform-
ances there was no significant sex difference.

Our data then do not confirm the generalized findings about the
scholastic superiority of girls as pointed out so often, in particular by
F. R. Pauley (1951) who studied sex differences in the Tulsa schools way
back in the thirties and forties, and by llg and Ames in the 1965 Gesell
Institute studies of school readiness. It is of interest to note that the
abuve quoted findings from Ilg and Ames are hard to reconcile with
their many differing findings in their own tables and specifically with
their own observations in a most important area of readiness and
learning, namely number readiness. They found that "the manual
execution of numbers is better in girls, but the concept of numbers
. . . is higher in boys [p. 59]." We believe that the latter accomplish-
ment is by far the more relevant one. If true, it would speak clearly
for greater cognitive maturity of boys rather than girls in the field of
number work and thus contradict the authors' claim for greater over-
all maturity response in girls.

It is generally agreed that girls are usually advanced in the matura-
tion of the skeletal-muscular system and therefore in various kinds of
manipulatory and visual skills. It is also generally agreed that more



35

girls learn earlier to read than boys. That boys may do better in number
work has not found enough attention. It is cf crucial importance in the
study of sex differences to move away from large statistical averages
and similarities and to specify sex differences with regard to specific
task performances as we have done it in this section. This enables us
to be particular about tasks in which boys are superior and about other
tasks in which girls are superior. Both Pau ley and the Gesell Institute
report such specific research findings, yet it seems to us that they did
not avoid the danger of falsifying the correct specific findings through
the very process of broad and thus faulty generalizations. But we have
to go still further in spe:ifications.

Differences in responsiveness and action patterns between boys and
girls may vary with regard to age, interest, initiation, involvement, mo-
tivation, social class, cultural dispositions, sex appropriateness of tasks,
and styles of c&egorization (Bruner, 1966). There seem to be sex differ-
ences with regard to anxiety. Teaching methods can make a difference:
Is the method one of problem solving and risk taking? Then boys may
do better than girls who seem to achieve better where traditional
learing-obeying-conforming attitudes are required. There seem to be
sex differences in teacher-planned activities vs. teacher-pupil-planned
activities and even within these two approaches there may be differ-
ences if it comes to various subjects, meanings, skills, and drills (Shab,
1967). Permissiveness or authoritarian teaching styles can make a differ-
ence. Then there is the problem of identification, of "masculinity" or
"femininity" in the classroom. Boys find it often difficult to identify
with the female teachers who so greatly outnumber the male teachers;
there may be outright resentment or rejection with subsequent lack of
contact and performance, if not discipline problems dynamic inter-
action patterns which tend to produce lower ratings by the teacher and
thus mask actual abilities in boys.

On the basis of the findings of our factor analysis and considerations
like these we would not be able to support the idea that girls should
begin school a year or half a year earlier than boys. There is too much
variance in sex differences, explored, and not yet sufficiently explored,
to warrant the global assumptions underlying such a recommendation.
Refering to Oetzel's bibliography on sex differences, Sigel (1963) re-
ports that "findings of approximately one hundred ninety-six studies
show that boys and girls differ consistently from each other in relatively
few areas."

Much more, and more refined, psychological as well as statistical
research is needed to settle the problem of sex difference in readiness
and learning.

The Role of Chronological Age

We know from observation and research that five- or six-year-old
children may show a range of 3 to 5 years in mental age; that is, some
five- or six-year-old children may have a mental age of 4 or only 3;
others may have a mental age of 7 or 8. We have found the same range
of differences in skeletal age among our five- or six-year-olds. Seen
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from this point of view, chronological age is not a good indicator of
school readiness. Yet our factor analysis has turned out chronological
age as one of the 7 Factors in readiness. Is there then a rationale for
defending chronological age as a factor in readiness? Yes, there is.

The importance of chronological age as a basic factor contributing to
readiness must be emphasized because psychological literature with its
constant emphasis on individual differences and different rates of
growth and development traditionally tends to devalue chronological
age. In fact, psychological academia has been fighting chronological
age as the universal indicator of developmental status for years, feeling
quite superior to the "laymanish" administrative practice of admitting
children to school on the basis of chronologicial age. There can be no
doubt, though, that this practice has developed not only as an admin-
istrative convenience but because it is based on common observation
and exper:once on a very large scale which tells us that by and large
the five-year-old is ready for kindergarten and the six-year-old is ready
for first grade in the United States as well as in other parts of the world.
These biological-psychological generalities do not only exist as realities
which we have to face, but they have been given scientific value in the
construction of intelligence tests where individual differences are mea-
sured against the general intellectual levels of expected performance
in the testing of two-year-olds, three-year-olds, four-year-olds, and all
the way up to adult levels. Well-known achievement tests also assign
scientific and practical value to chronological age; for instance, the
Stanford Achievement Tests developed by Kelley, Ruch, and Terman.
These tests use "Age and Grade Norms" and "Age Equivalents;" they
associate low chronological age with a given grade placement, etc.
These facts have been tacitly overlooked in discussions of the impor-
tance of chronological age in readiness for school.

Our factor analysis suggests now very strongly that psychological
academia better re-assess their position regarding chronological age.
The emphasis on individual differences and individual rates of growth,
development, and learning was necessary and meritorious in the face
of the complete disregard of these differences at the time of the exclu-
sive reign of chronological age as criterion for school readiness, school
entrance, and promotion. Insofar as this emphasis on individual differ-
ences in turn has led to an almost complete disregard of the importance
of chronological age, it has become a one-sided emphasis, although it
was an important new insight into individual development and learn-
ing. Our factor analysis tells us now that the time has come to restore
the balance on a higher level of thought with implications for subse-
quent practice. The two positions are not mutually exclusive. Chrono-
logical age is definitely important and meaningful for growth, develop-
ment, preschool learning, and readiness. The older the child is, general-
ly, the more he has grown in structure and function, has accumulated
life experiences, knowledge, concepts, and understanding of the world,
around him. Common observation, i search, and our ractor analysis
prove it. It be herewith re-emphasizea. Equally, recognition of indivi-
dual differences in personality, ability, and experience at the same
chronological age, and the recognition of differences in rates of growth,
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development, learning, and readiness must be maintained. Their im-
portance is not devalued by our factor analysis. Consideratiion of both,
a higher synthesis, is necessary from a scientific as well as a practical
viewpoint.

The Importance of Knowledge

The emphasis in Factor D on the importance of knowledge in readi-
ness prompts us to take issue with a widespread tendency in educa-
tional circles to de-emphasize the value of knowledge. Such an attitude
must be examined carefully before it can be accepted or rejected. We
agree with it when it means that there is no value in "deadwood
knowledge" or in "inert" knowledge, as Alfred North Whitehead
speaks of it. Much of the learning in school is of this sort. For instance,
learning historical dates or any other facts just to be able to pass a
"test" of knowledge, or cramming knowledge into the mind to pass an
exam after which the students want to forget what they have learned
as fast as possible. This is a waste of time and energy in the light of
knowledge which is educative. We must disagree, however, with an
attitude which says: It is not important for a child to know facts; it is
much more important to know where to get information, for instance,
from an encyclopedia or from a library." This attitude overlooks the
importance of knowledge that is alive, that is ever present and avail-
able when needed, and upon which future experiences will have to
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build. There will be many occasions in life where we cannot say, "Wait
a minute, I have to get an encyclopedia; I have to go first to the library
to find out." Or, the anti-knowledge man will say: "The child does not
have to know facts. The important thing is that he can think. We must
develop his thinking." True enough. The development of a child's
thinking ability is one of the major tasks of education and of growing
up, but thinking does not occur in a vacuum. Thinking requires subs-
stances to think about and with; it requires knowledge of facts, com-
parisons with other facts, ideas, other concepts. It requires skill and
schooled memory for stored knowledge. Or, there is the modern argu-
ment that times change so fast that what we know today is worthless
tomorrow. Here again, the knowledge of tomorrow grows out of the
knowledge of today. If what was taken as a fact today will be disproven
tomorrow, replaced by a new "fact," it is still true that the new knowl-
edge and thinking is based on the present one. New ideas and creativ-
itiy have their best chance to be born out of a rich body of knowledge
and flexible, imaginative thought that has been constantly disciplined
in examining facts, events, contradictions, deviations from engraved
traces of knowledge, and so forth.

Thus, the anti-knowledge attitude is wrong in underestimating the
power of knowledge. "Knowledge is one chief aim of intellectual edu-
cation," says Whitehead (1958, p. 41); "the ordered acquirement of
knowledge is the natural food for a developing intelligence." We can
reformulate this idea and say: Intelligence, in order to develop, requires
ordered knowledge as its natural food.

If we are willing to accept this as a general truth, it becomes specifi-
cally important for children entering school. The more knowledge the
child brings to school, the more he will have "apperceptive masses" to
help him understand and integrate new knowledge in school. The
more knowledge he brings to school the more concepts he will have
available for understanding oral and written language. The more knowl-
edge and concepts he has the more he will sharpen his perceptions in
transactions with his environment. If we know more, we see more and
hear more. We have better all-around antennas for new intake, for new
assimilations of the old and the new. These are the ways a child grows
intellectually, expands his horizon, and deepens his understanding. The
greater his body of knowledge of concepts and perceptual skills, all
intimately related, the more successful a child will be in his beginning
and subsequent school years. The less knowledge, fewer concepts and
perceptual skills he has, the less is he ready for school and subsequent
learning.

These are no longer hypotheses or constructs. Their validity and their
contribution to readiness in children has been clearly evidenced and
re-affirmed in our earlier reports (Brenner & Morse, 1965; Hofmann &
Brenner, 1960, 1961). In all these studies, which included a pilot group
and 5 research groups tested both in kindergarten and first grade, to
assess the role of knowledge and information in readiness and achieve-
ment prior to kindergarten, in kindergarten, and in first grade, the
Sangren Information Test yielded consistently the best diagnostic and
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predictive result, statistically significant above the 1% level. Teacher
judgment and other test results were the validating criteria.

It is Factor D with its high loadings in the Sangren subtests which
forcefully points to the role in readiness of knowledge, percepts
and concepts, and the accompanying skills of analysis and synthesis, of
abstraction and generalization ability.

And what about so-called "enrichment programs," Head Start, pre-
school programs? Are they not intended to give the child more back-
ground experiences in educationally needed knowledge, to develop
perceptual and conceptual skills, to offer more opportunities for grow-
ing a vocabulary and developing cognitive thinking? And are these
not achievements which an environment poor in nurture did not pro-
duce or allow to develop?

Once the child is in school it is the task of the school to keep knowl-
edge alive, to prevent it from becoming inert knowledge, to use it, to
clarify it, to channel it into new directions, to build on it. The body of
knowledge, the life experiences which the child brings to school upon
entering, and his perceptual-conceptual skills are the stock-in-trade for
the teacher's work with the child. The more the child shows readiness
in these respects, the more the teacher can help the child to grow
further in readiness and personality development.

An anti-knowledge attitude is undefendable when applied to readi-
ness for learning and growth of personality.

Accomplishments and Limitations of our Factor Analysis

Generally speaking, factor analysis is a mathematical-statistical pro-
cedure for organizing and categorizing in terms of their interrelation-
ship a set of measured or otherwise observed behaviors, events, con-
ditions, or attributes. It can therefore not "reveal" anything that is not
inherent in the relationship which exists among the variables as mea-
sured or quantified. Thus, one limitation of our factor analysis lies in the
selection of the measurable, indeed of the 69 measured, variables. A
selection of other variables or a still larger number might have changed
the outcome, although we do not think it would have changed it sig-
nificantly. 69 variables derived from and related to 118 children fur-
nish a respectable matrix of intercorrelations and thus provide a solid
foundation for a factor analysis. Herein lies its strength and what is
accomplished for us. A second limitation stems from the fact that in
readiness there are many intangibles which escape direct measurement,
but enter into behavior and performance. They can only be implied
from the quality of performance or must be otherwise observed.

We shall first summarize the accomplishments of our factor analysis
and then speak about its limitations in assessing total readiness.

1. Our factor analysis has confirmed earlier findings and new
hypotheses.

2. It has upheld our multidimensional concept of readiness and its
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value in assessing readiness because its conceptual framework is
broad and flexible enough to allow for consistency and change in
emphasis when new discoveries or changed beliefs come up.

3. It has sifted out seven basic Factors in readiness, separate and
yet also related among each other.

4. Within each Factor it has shown the variables which contribute
most to readiness, both on the task and the individual sides.

5. It puts before us a panorama of the demanding structure on the
task side and the required bio-psychic structure in the pupil which
enables him to fulfill the task.

6. As a consequence we are a better position to diagnose readi-
ness for school through relating individual structure to task
structure.

7. As a further consequence we have now clear directions as to
what to focus on in improving measurement instruments.

8. Teacher judgment has been found to be very reliable in assess-
ing readiness by judging a child's ability, maturity, and achieve-
ment. Experienced and sensitive teachers can do it.

9. The new insights gained from the recognition of the need for
adequate subject-object or pupil-task relationships should enable
more teachers to improve their methods in fitting the task require-
ments to the abilities and functional potential of individual chil-
dren especially important for the disadvantaged and gifted child

as brought to mind by Brenner (1957, 1959), Bruner (1960,
1966), Skinner (1965), M. Deutsch (1963, 1964), Passow (1963),
Ira Gordon (1966), and others. The time should definitely be over
when teachers, completely misunderstanding John Dewey, would
say: "We teach children, not subject matter [Hofmann & Brenner,
19631." A kindred mind and friend of John Dewey, the famous
school superintendent of school in Munich, Georg Kerschen-
steiner, has as early as 1917 clearly spelled out this need for
subject-object adequacy and the consideration of personality struc-
ture and developmental level of pupils in devising appropriate
curricula and teaching methods.

10. On a broader scale, our factor analysis is a long overdue step
toward a psychology of the structure of subject matter as dis-
cussed by J. Bruner (1960). It should also help as a stimulus
toward bridging the gap between psychology and education,
again a matter of concern to Bruner and recently to the APA as
expressed by John Feldhusen (1966) in "Focus on Educational
Psychology." The concern is that psychologists spent half a cen-
tury measuring results of teaching while neglecting teaching
itself. Psychologists must "re-enter the field of education." Bruner
believes we are at a major point where psychology will once
again concern itself with the design of methods of assessing
cognitive growth. It is our belief that the implementation of our
factor analysis can in some measure contribute to such a design.
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The limitations of our study must be pointed out with equal force.
By its very nature, our factor analysis, of advantage in finding common-
alities of task and individual requirements, conceals in its final results
differences among the six groups of children used and further indi-
vidual differences within each group, each time in regard to levels of
achievement and differences of personality structure and ability. Thus,
in the actual practice of diagnosing and predicting readiness, the psy-
chologist and the teacher must find out where each individual pupil
stands on the continuum of each Factor or each variable commonality,
both on the task and the individual side of readiness. Expressed in a

different way: factor analysis reveals the demands, the abilities, and
the skills needed in general, abstracted from and disregarding indi-
vidual differences. How much mastery of abilities and skills in meet-
ing the demands of school a child has mustered depends on the indi-
vidual, his high or low potential, his past learing experiences, the
tutoring from parents, the quality of teaching, and a host of other
factors influencing individual child performance. To these qualities in a

child the teacher must be sensitive in assessing readiness, in placing
the individual in the continua of our Factors and variables, and in
matching his teaching methods with the child's developmental level
and personality structure.

There are ways, however, of utilizing the result of factor analysis for
the assessment of individual differences in readiness. For this purpose
a further step, not carried out in this study, is required. A score must be
derived for each child on each aspect of readiness as represented by
the seven Factors. Each of the seven Factors thus becomes a dimension
in terms of which the child is measured and placed in the distribution
from highest to lowest score. To obtain such individual scores in the
most rigorous way requires further computer operations. However, it
can be done in a less rigorous manner by simply marking the child's
rating or score on each of the original variables which have high load-
ing in a particular Factor. The sum, or some kind of average of these
variable scores, could be used to place the child on the factor continu-
um. Such raw factor scores could then be converted to standard scores
and a plotted "profile" of these scores for each child would present a

qualitative picture of the pattern of measurable aspects of his total
readiness.

Among the host of other factors influencing total readiness are many
criteria and patterns of personality and behavior which we have estab-
lished and discussed in our earlier research (Brenner, 1957, 1964, 1965,
1967a, 1967b; 'Brenner & Samelson, 1959). They are not in the immedi-
ate grasp of our factor analysis.

To illustrate: Factor analysis cannot directly measure motivations of
the child, ability to pay attention, to concentrate, to follow directions, to
be self-directing; it measures these only indirectly in so far as the
abilities enter performance. It cannot measure in any direct way the
impact of love, trust, belonging, and security on the child or the effect
of being accepted or rejected at home or in school. It cannot measure
nervous tensions, fears, anxieties, or the kind of self image a child has.
It cannot measure his restlessness or his tendency toward temporary or
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permanent tiredness. Health and absenteeism are excluded from our
factor analysis.

Similarly, it does not measure the child's striving to emulate signifi
cant adults, to pattern his life according to those who become a model
for him or whose expectations he enjoys or hates to moat. Inter-
personal skills are excluded from this type of factor analysis as are
measures of the child's skill in finding a balance between freedom of
expression and necessary restrictions in school. All these are important
criteria of readines which are beyond the reach of our factor analysis.
Their significance has been shown in our previous research.

There are still other limitations. Our factor analysis does not measure
the effectiveness of the teacher: the effect of his personality on the
child, his personal tempo (Yando & Kagan, 1968), his pedagogical art
and craft. It does not measure peer group and community influence on
the child.

Total readiness is contingent on the seven Factors plus all the just
mentioned factors which are often intangible and elusive. For a full
understanding and a proper diagnosis of school readiness we must
keep this in mind. We are speaking here from the standpoint of an
ideal comprehensive assessment of readiness. In actual diagnostic prac-
tice more or less limited approaches will have to suffice.

SUMMARY AND IMPLICATIONS

As part of a long-term comprehensive research project on school
readiness, this study deals with information on 118 middle-class chil-
dren in kindergarten and first grade. Sixty-nine variables consisting of
the age of the children at the time of school entrance and of testing; of
subtests of well known standardized tests; teacher judgment of ability,
maturity, and achievement; and a number of physical examination data
have been se'lcted for each of the 118 children. This information has
been factor-analyzed. As a trame of reference and to provide the nec-
essary contextual background, our concept of readiness has been out-
lined first, then the development of the project and the hypotheses to
be tested. The research population and raw data have been described.
Table 1 illustrates the way that raw data were prepared for IBM com
putation. Table 2 gives the principal axis solution; Table 3 the rotated
factors, verimax solution. The computer analysis resulted in seven
readiness Factors which were iderlitfied as Factor A: Cognitive readi-
ness; B: Chronological age; C: Reading readiness; D: Body of knowl-
edge; E: Biochemical (maturity) factor; F: Physical developmental status;
G: Perceptual differentiation. Thereafter we discussed the changed con-
cept of readiness, sex differences, the role of chronological age, the
importance of knowledge in readiness, and, finally, accomplishments
and limitations of our factor analysis.

The implications of our study may be formulated as follows:

1. The huge body of intercorrelations which led to the final seven
factors allows for many specific studies in the future which can
shed increasing light on the complex problem of school readiness.
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2. With these research results we have the knowledge necessary
to construct a test of readiness which focuses on the most salient
ingredients of readiness and achievement (apart from not directly
measured emotional and social personality factors).

3. In teaching, the classroom teacher should now know better than
before which aspects of readiness should be emphasized on the
individual and on the task side. This has further implications for
curriculum construction and development of teaching methods, to
fit content and method to the developmental level and understand-
ing of individual students so as to assure maximum success in
teaching and learning.

4. Our findings should caution research people not to devaluate
too quickly the teacher's ability to judge children.

5. From our study teachers can draw confidence in their judgment
of their students' abilities, maturity, and achieveme it, provided
that the teacher is observant and sensitive to the multidimensional
aspects of individual task relationships.

6. With the recognition that a child's life experiences, his body of
knowledge, and his perceptual-cognitive skills are so vital to readi-
ness, parents, teachers, and :ommunities should find themselves
advised to provide early, many, and variegated opportunities for
the child to acquire those experiences, if possible, in preschool
years. This should be done without undue pressure.

7. While chronological age is not a good indicator for the diag-
nosis of individual readiness because of the wide ranges of indi-
vidual developmental physical and mental status at a given
chronological age, it deserves to be emphasized as a natural basis
for developing organismic structures and for increasing the child's
life experiences. The older child is generally more ready for school
than the younger child of equal potential.

8. Our findings should be apt to encourage parents, teachers,
pediatricians, endocrinologists, ophthalmologists, and orthodon-
tists to cooperate in providing physical fitness for the child in all
its various aspects.

9. There is still no conclusive evidence as to the superiority of girls
over boys in readiness and learning at these early age levels. The
examination of sex differences needs to be continued. It will make
progress only once we move away from widely accepted generali-
zations and study specific differences among boys and girls in
regard to specific tasks and accomplishments.
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