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Summary: Seven factors were found as the result of a factor analysis of year IV-6 through 
year VI of the 1960 Revision of the Stanford Binet Intelligence Test. No factor had a 
sufficient number of high loadings to justify interpretation as 'g,' a general intelligence 
factor. The test protocols used were of 152 children from three to seven years of age who 
attended a University nursery school or Head Start day care centers. The group included 
107 white and 45 Negro children who had been tested as .part of a routine intellectual 
evaluation. The socioeconomic level, as measured by occupatlon of the parent, was higher 
than that of the standardizing population of the Binet, as was the mean IQ (109.4 -4- 14.7). 
The results of this study were compared with the logical analysis of Meeker & Bonsall based 
upon Guilford's factors of the intellect, and with Valett's profile analysis. 

Almost all school and clinical psy- 
chologists utilize some form of subtest 
analysis when evaluating individual in- 
telligence test results. I f  the Wechsler 
Scales were used, the psychologist may  
rely upon the factors outlined in factor 
analytic studies reported by Wechsler 
and others. I f  the 1960 revision of the 
Stanford Binet was given, the psychol- 
ogist usually has to rely on logical 
analysis. Only  one factor  analytic study 
has been done with the 1960 revision 
(Stormer, 1967);  it only involved 14 
year olds, and, in addition to the 
Stanford Binet, other tests were utilized 
in the analysis. 

Systems of subtest analysis have not  
been encouraged by Te rman  & Merrill 
(1960), authors of the Revised Binet. 
In  discussing the test, they stated that  

the very factors that contribute to its suc- 
cess as a measure of general intelligence 
must interfere with its usefulness as a mea- 
sure of the various separate aspects of men- 
ta l i ty . . ,  grouping tests together according 
to some logical classification scheme on the 
basis of some special ability which they 
appear to have in common has little psy- 
chological justification [pp. 12-13]. 

The authors indicated, however, that  

McNemar's factorial analysis of the items 
making up the L and M scales has fur- 
nished the most comprehensive study of the 
intellective functions which the scale mea- 
sures. His findings support the view that a 
single common factor could explain per- 
formance on the Stanford Binet [pp. 34-35]. 

The  authors admit, however, that  "this 

does not  exclude the possibility that 
group factors may be present at  some 
age levels" [19 . 35]. 

Despite the position taken by Ter- 
man  & Merrill (1960)) ,  two methods 
of logical analysis of the Binet have 
been developed, one by Meeker & 
Bonsall (1960) and the other by Valett 
(1963-64). Meeker & Bonsall's method 
is based upon the 120 factors identified 
by Guilford (1956), who stated that  
each intellectual component  is a unique 
ability that  can be classified on the 
basis of the kind of operation perform- 
ed and the type of content  and pro- 
duct  involved. Meeker & Bonsall ana- 
lyzed each item of the Binet and 
categorized it according to Guilford's 
structure by assigning to it one or more 
trigraphs. "For  convenience and pre- 
ciseness in communication,  each type 
of operation, content, and product  is 
represented by a capital letter, thereby 
enabling one to designate each factor 
by a tr igraph" [Newland & Meeker, 
1963-64, p. 57]. Meeker & Bonsall found 
that  certain items involved only one 
of Guilford's factors while others in- 
volved primarily one factor and secon- 
darily one or more factors. T h a t  the 
authors were aware that  their logical 
analysis must  be supplemented by other 
evidence is indicated in a later article 
by Newland & Meeker (1963-64):  

The accuracy with which each item is char- 
acterized in terms of Guilford's factors must 
be established . . . Two possibilities suggest 
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themselves here: (a) either correlating per- 
forrnance on each item with performance on 
the tests initially used in the identification 
of the factors involved or (b) perhaps bet- 
ter, making a factor analysis of performance 
on Binet items to see if those factors emerge 
which were judgmentally determined to be 
involved [p. 59]. 

Stormer (1967) did not feel his results 
supported the establishment of Guil- 
ford's factors: "The  operations categor- 
ies of Meeker and Bonsall are not 
validated" [p. 115]. 

Valett (1963-64) arrived at the con- 
struction of his individual profile form 
for the analysis of the Binet in a dif- 
ferent manner:  

Following a consideration of the various fac- 
tors of intellect as proposed by Binet 
(1916), Thurstene (1938) and Guilford 
(1959) among others, the following item 
classifications were made: sensory and per- 
ceptual discrimination, comprehension,, mo- 
tor coordination, judgment, comparisons, 
imagery, vocabulary, memory, arithmetic 
reasoning and speed of response. Six ere- 
dentialed and experienced psychological ex- 
aminers then proceeded to classify each item 
and the degree of agreement and disagree- 
ment was discussed [p2 49]. 

Six categories were agreed upon: Gen- 
eral Comprehension, Visual Motor 
Ability, Arithmetic Reasoning, Memory 
and Concentration, Vocabulary and 
Verbal Fluency, and Judgment and 
Reasoning. 

METHOD 
The present study used the Stanford 

Binet, 1960 Revision, test results of 152 
children from three to seven years old 
with an average age of four and one- 
half years. The importance of this age 
group is highlighted by recent empha- 
sis on research in learning with young 
children. The age range is a restricted 
one, but necessarily so. The structure 
of the Binet is such that the ma- 
jority of items change markedly from 
one age level to the next, so that older 
or younger children would not be given 
the items of the present study even if 
the Binet was administered to them. 
The test protocols were drawn from a 
larger group of 227 that had been ob- 
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tained as part  of a routine intellectual 
evaluation carried out in the Hofstra 
Nursery school and six Head Start 
day care centers. The  152 tests were 
selected on the basis of having at least 
four passes and four failures out of 
a group of 18 items in the range from 
year IV-6 through year VI.  Thus older 
children who might have failed only 
one item in this age range and younger 
children who might have passed only 
one item in this range were excluded. 
To have included such children would 
have resulted in spuriously high cor- 
relations between subtest items. 

The IQs of the group ranged from 
76 to 157 with a mean of 109.4+ 14.7. 
There were 107 white and 45 Negro 
children (85 boys and 67 girls). The 
socioeconomic level of the group, as 
measured by parent 's occupation, was 
higher than that of the population 
upon which the Binet was standardized, 
and the sample, therefore, is not re- 
presentative. There were 48% with 
parents in the white collar class com- 
pared to 37% in the general population 
as indicated by U.S. Census figures for 
1960. 

The raw data were converted to 
a correlation matrix of tetrachoric 
correlations by a program obtained 
from the Institute of Behavior Science 
(Castellan, 1964). The program was 
adapted to the IBM 1130 for use at 
the Hofstra University Computer Cen- 
ter. The  correlation matrix was sub- 
jected to a principal components ana- 
lysis and a varimax rotation as provid- 
ed by the IBM 1130 Statistical Pack- 
age. Guttman's  criterion (Kaiser, 
1960) of extracting all factors whose 
elgen-values are greater than one was 
employed. 

RESULTS 
As the result of the principal com- 

ponents analysis, a first factor was ex- 
tracted on which 12 out of the 18 
subtests appeared. These subtests and 
their loadings were: Materials + .88; 
Opposite analogies I I  +.80;  Vocabu- 
lary +.75;  Differences +.70;  Mazes 
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Table 1 
Rotated Loadings of Stanford-Binet Subtest Items 

Factors 
Year Item I II III IV V VI VII 

IV-6 1 Aesthetic Comparisons .07 .84 .05 - .04 -.12 -.14 .09 
IV-6 2 Opposite Analogies I .80 -.02 -.12 .17 .05 - .08 -.08 
IV-6 3 Pictorial Similarities & Differences I .21 .11 .15 .87 .18 -.13 .07 
IV-6 4: Materials .93 .03 .06 -.09 .22 .07 .i9 
IV-6 5 Three Commissions -.02 -.05 .07 -.12 .01 .8'8 -.02 
IV-6 6 Comprehension III  .54 .19 .12 -.68 .24 .22 .18 
V 1 Picture Completion: Man .44 -.06 -.11 .25 .00 .25 .41 
V 2 Paper Folding: Triangle -.24 .73 -.01 .08 .15 .10 -.10 
V 3 Definitions -.17 - .17 -.55 -.52 .14 -.25 .38 
V 4 Copying a Square .05 .45 -.29 .34 .11 .26 .55 
V 5 Pictorial Similarities & Differences II -.07 .07 .20 .00 .63 -.19 .42 
V 6 Patience: Rectangles -.08 -.05 .87 .05 -.02 .03 -.01 

VI 1 Vocabulary .52 -.13 -.22 .07 .65 - .18 -.05 
VI 2 Differences .38 - .14 -.22 .07 .40 -.31 .46 
VI 3 Mutilated Pictures .18 .03 .01 -.16 .16 -.05 .82 
VI 4 Number Concepts .19 .01 -.02 .02 .82 .36 .08 
VI 5 Opposite Analogies II .88 -.07 .04 -.02 .15 -.01 .21 
VI 6 Maze  Tracing .31 .43 -.19 .01 .55 -.09 .17 

+.64;  Opposite analogies I +.60; 
Number concepts +.60;  Comprehen- 
sion I I I  +.59;  Mutilated pictures 
+.54;  Drawing man +.50;  Pictorial 
similarities and differences + .42; and 
Drawing square +.38. Six additional 
factors were extracted. Only loadings 
with absolute values of .30 or higher 
were considered in identifying the fac- 
tors. Of the six additional factors, all 
were bipolar and contained from four 
to seven subtests per factor. Because 
of the bipolar nature, the factors were 
difficult to interpret. 

To facilitate interpretation, all the 
factors were rotated by the varimax 
method which gives a solution approxi- 
mately equivalent to Thurstone's 
"simple structure" (1935, pp. 150-163). 
As the result of the varimax rotation 
seven factors were found. Table 1 
indicates the loadings of each subtest 
item on each of the factors. Table 2 
contains the seven factors and the items 
loading on each of these as well as 
the six categories developed by Valett 
(1963-64) and the trigraphs assigned 
to each subtest by Meeker & Bonsall 
(1960). Table 3 shows Guilford's Di- 
mensions of Intellect from which the 
trigraphs were derived. 

D~SCUSSION 
The principal components solution 

is of such a nature that it extracts the 
maximum amount of variance for the 
first factor, and therefore offers the 
best opportunity to find a general intel- 
ligence or common factor. The first 
factor found in the present principal 
components solution does not satisfy 
the usual definition of "g" or a com- 
mon factor, by having all the variables 
load heavily on it. The fact that only 
two thirds of the 18 subtest items 
loaded on this factor and that six other 
factors, with a substantial number of 
subtests loaded on them, were found 
suggests that the Binet in this age range 
cannot be explained in terms of a single 
common factor. A consideration of the 
group factors found through the vari- 
max rotation seems worthwhile, and 
the following discussion relates to those 
factors. 

As can be seen in Table 2, the items 
that load on Factor I appear to be 
verbal in nature with the exception of 
Maze Tracing and Picture Completion: 
Man. Although both of these subtests 
appear to involve visual motor co- 
ordination, the fact that they show a 
verbal component is not surprising be- 
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Table 3 

Guilford's Three Dimensions of Intellect 

Operations Contents Products 

G--Cognitive F--Figural U--Units 
M--Memory S--Symbolic G--Classes 
D--Divergent Thinking M--Semantic R---Relations 
N--Convergent Thinking B---Behavioral S--System~ 
F_,--Evaluation T--Transformation 

I--Implications 

cause to be successful with these sub- 
tests, verbal instructions must be under- 
stood. A subtest that does not appear, 
which might be expected to load on 
this factor, is Definitions. This subtest 
involves defining three words: ball, 
hat, and stove. It  apparently depends 
on aspects other than those sampled 
by Factor I. I t  is of interest that Meek- 
er & Bonsall (1960) assigned every 
item on Factor I a trigraph which in- 
volves a cognitive operation, and those 
subtests which load most heavily on 
Factor I (Materials, Comprehension, 
Vocabulary, and Opposite Analogies) 
all have been assigned a semantic con- 
tent. It  would appear that Factor I 
samples that aspect of intellect that is 
dependent upon cognitive semantic 
(CM) functioning, and the operation 
involved appears to be the most impor- 
tant determinant with the content sec- 
ondary and the product relatively 
peripheral. 

The subtests which load on Factor 
II  all seem to involve visual or visual 
motor ability. All have trigraphs which 
include figural content. In Guilford's 
terms, figural items involve concrete 
material perceived through the senses, 
and this seems to be the primary com- 
ponent of the subtests involved in Fac- 
tor II. The type of operation and pro- 
duct appear to be less important. 

Factor I I I  consists of only one 
subtest, Patience Rectangles, which is 
not measured to any extent by any 
other factor included in this analysis. 
Patience Rectangles has somewhat un- 

structured directions and a puzzle like 
nature, which may result in persistence 
and/or  chance playing a role in its 
success. Meeker & Bonsall assigned 
two different trigraphs to this subtest, 
CFS (cognitive figural systems) and 
C:FT (cognitive figural transforma- 
tions). Because this item does not seem 
related to any other subtest, its classifi- 
cation as CFS seems more logical, if 
OFT is considered to identify the sub- 
test Paper Folding. 

The items loading on Factor IV ap- 
pear to involve visual ability and judg- 
ment, which might well fit in with 
Meeker & Bonsall's trigraph EFU 
(evaluation of figural units). 

A variety of subtests load on Factor 
V, all of which seem to measure some 
aspect of general knowledge. Too many 
of them have low loadings, however, 
to consider this a 'g' type factor. The 
trigraphs assigned to the items in this 
Factor show no common trend. I t  is 
possible that this is related to the fact 
that these subtests are complexly deter- 
mined, for each loads on at least one 
other factor. 

The two subtests loading on Factor 
VI seem to involve control of impul- 
sivity. Meeker & Bonsall assigned tri- 
graphs emphasizing memory, but 
whether this is the major operation is 
questionable in view of the fact that 
Number Concepts involves long term 
memory, whereas Three Commissions 
involves short term attention. The 
Three Commissions subtest, which has 
the heavier loading on this factor (.88) 
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and loads on no other, depends to a 
considerable degree on behavioral con- 
trol and attention. Success on Number 
Concepts, even when a child has a 
knowledge of counting, depends on at- 
tending to the number of blocks to be 
counted and controlling the tendency 
to continue adding blocks beyond the 
required number. I t  is possible that this 
factor is more dependent upon a 
cognitive behavioral aspect of intelli- 
gence than upon memory. 

On Factor VI I ,  all items but two 
(Definitions and Differences) seem to 
require visualization: unless one can 
see the items they cannot be done. A 
visual nature might also be attributed 
to Definitions and Differences, in that 
the child may utilize visualization on 
tasks such as explaining the meaning 
of the word ball or the differences be- 
tween a bird and a dog. This seems to 
be stretching the logic, however. The 
trlgraphs assigned by Meeker & Bonsall 
vary, but all except those assigned to 
Copying a Square involve cognitive 
operations. I t  is possible that this 
factor depends on visualization and 
cognition and that  the content and 
.product aspect of the subtests is un- 
important. 

Table 2 indicates that there is little 
agreement between the seven factors 
found in this study and the profile di- 
visions developed by Valett. There is 
agreement with respect to the subtest 
Three Commissions, classified by Valett 
as tapping memory and concentration. 
This seems similar m the behavioral 
control and attention mentioned pre- 
viously as appearing to assess the func- 
tions associated with this subtest item. 
The two subtests Valett classified under 
General Comprehension appear as part  
of Factor I, considered to measure 
cognitive semantic functioning. This 
might be another way of saying general 
comprehension. The  subtests classified 
in Valett 's Visual Motor category and 
in the Judgment and Reasoning cate- 
gory load on six different factors. Al- 
though Valett's Vocabulary and Verbal 
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Fluency category contains only two 
items, they load on three different fac- 
tors. The seven factors found in this 
study suggest that the subtests of the 
Binet are more complexly determined 
and of a somewhat different structure 
than the Valett outline would indicate. 
The  use of Valett 's profile to analyze 
a child's functioning on the Binet may 
be misleading, because it suggests that 
performance on each subtest item de- 
pends on only one aspect of intelli- 
gence. The results of the present study 
do not support that position. 
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