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A STUDY WAS UNDERTAKEN TO EXAMINE THE NATURE OF THE
RELATIONSHIP BETWEEN SOCIAL CLASS AND COGNITIVE ABILITIES OF
NEGRO KINDERGARTEN BOYS. FIFTY MIDDLE CLASS AND 30 LOWER
CLASS NEGRO KINCERGARTEN BOYS WERE INDIVICUALLY ADMINISTERED
EXTENSIVE TESTS DESIGNED TO ASSESS SPECIFIC INFORMATION
PROCESSING ABILITIES. THE EIGHT INSTRUMENTS USED INCLUDED
THREE STANCARDIZED TESTS (ILLINOIS TEST OF PSYCHOLINGUISTIC
ABILITIES, THE BEERY-BUKTENICA DEVELOPMENTAL FORM SEQUENCE,
AND THE WEFMAN AUDITORY DISCRIMINATION TEST), AND FIVE
UNSTANCARIZED INSTRUMENTS. A COMPONENT ANALYSIS OF 19
VARIABLES FRODUCED FIVE REASONABLY MEANINGFUL COMPONENTS. THE
EVICENCE FROM THIS STUDY SUGGESTS THAT THE MAJOR i
CIFFERENTIATING CHARACTERISTIC BETWEEN THE MIDCLE ANC LOWER i
CLASS 18 GENERAL LANGUAGE ABILITY. THIS COMPONENT ACCOUNTED
FOR THE LARGEST AMOUNT OF THE VARIANCE, PRODUCEC THE LARGEST ,

MEAN DIFFERENCE BETWEEN THE GROUPS, AND HAD THE HIGHEST j
CORRELATION WITH SOCIAL CLASS. THE FINDINGS NOTED IN THE |
'STUBY APPEAR TO SUFPORT STRONGLY THE POSITION THAT CULTURAL
DEPRIVATION 18 ESSENTIALLY LANGUAGE DEPRIVATION, ESPECIALLY
FOR EDUCATIONAL FURFOSES. USING A CEFINITION BASEC ON
LANGUAGE VARIABLES, RATHER THAN SOCIOECONOMIC VARIABLES,
APPEARS TO BE ADVANTAGEOUS IN TERMS OF BOTH IPENTIFICATION
AND REMEDIAL OR COMPENSATORY ECUCATIONAL PROGRAMING. FURTHER,
THE CEFINITION SHOULD PROBABLY BE BASED ON LANGUAGE USAGE,
RATHER THAN ON SUCH LANGUAGE VARIABLES AS VOCABULARY.
IMPLICATIONS FOR EDUCATIONAL CEFINITION, DIAGNOSIS, AND
PROGRAM FLANNING ARE DISCUSSEC IN THIS REPORT, WHICH 1§
PUBLISHED IN "STUCIES IN LANGUAGE AND LANGUAGE BEHAVIOR,
PROGRESS REFPORT IV," 1967, BY THE CENTER FOR RESEARCH ON
LANGUAGE AND LANGUAGE BEHAVIOR, UNIVERSITY OF MICHIGAN, 220
EAST HURON STREET, ANN ARBOR, MICHIGAN 4810G8. (AUTHOR/JD)
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POSITION OR POLICY.

A Comparison of Information Processiug Abilities of
Middle and Lower Class Negro Kindergarten Boys
David B. Ryckman

Center for Research on Language and Language Behavior

Fifty middle class and 50 lower class Negro kindergarten boys
were administered a battery of eight instruments designed to assess
specific information processing abilities. A component analvsis
of 19 variables produced five reasonably meaningful components.

A General Language Ability component was the most significant com-
ponent to emerge and,when class groups were compared on component

scores, it discriminated most significantly between the groups. Im-
plications for educational definition, diagnosis, and program planning

were discussed.

There is a growing realization that lower class children, as a group,
are disadvantaged in terms of their ability to achieve in school. Project
Head Start and numerous experimental preschool programs for lower class chil-
dren (Gehlbach, 1965) reflect the growing awareness by educators of the
cognitive deficiencies these children possess as they enter school. Yet,
surprisingly, few studies have been designed to identify the nature of the
relationship between social class and cognitive abilities.

A review of the literature suggests that there is a strong positive
relationship between social class and I.Q. (Jones, 1946, 1954; McCandless,
1952, 1964; Masland, Sarason, & Gladwin, 1958; Sarason & Gladwin, 1958).
Language studies on social class generally have found that children from
lower socioeconomic groups are deficient in language skills from the early
development of speech sounds to higher levels of abstract usage (McCarthy,
1930; Davis, 1937; Day, 1933; Young, 1941; Smith, 1935; Siller, 1957; John,
1963; Deutsch, 1965; Anastasi & D'Angelo, 1952; Gehlbach, 1965; Brodbeck &
Irwin, 1946; Irwin, 1948a; Irwin, 1948b). Studies which have examined "non-
verbal" variables have generally found a superiority for middle class over
lower class children, but the relationship with social clase is less pronoun-
ced (Herrick, 1951; Eells, et al., 1951; Bernstein, 1960).

This study was designed to ex§mine the nature of the relationship be-
tween: social class and cognitive;ébilities of Negro kindergarten boys.

The conceptual framework uﬁder which this study was developed is called

"information processing.” This set of constructs has developed through
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work with computers, and can roughly be thought of on the basis of a computer
model of intellectual functioning. The basic components in this computer
model are an input system, a processing or programming component, and a
storage or memory unit. Many individuals working with the information proces-
sing constructs have used minor variations of this general model (Bereiter,
1965; Feldman, 1962; Simmons, 1962; Taylor, 1960). The major concern in this
approach is the processing or programming component. The computer, or the
individual, must have the basic '"program" for the utilization of data unput.

The program of the computer is transmitted through the use of machine
language, i.e., the symbol system employed for "telling" the machine what to
do. The language of the program "tells" the computer what informaticn to accept,
i.e., determines the input, where it is to be stored, what operations are to
be performed, what order the operations are to follow, and what output shall
be given. Language may not be the only medium for program direction in the
human information processing system but it is the most important, especially
for school work. How effectively and efficiently the person functions is
dependent on the "program'" that.is used for processing the data. Bereiter
(1965) suggests that information processing abilities are the essence of
intellectual functioning.

It is perhaps impossible to identify all of the individual programs
or information processing abilities or systems that may operate (Bereiter,

1965; Simmons, 1962; Taylor, 1960). Consequently, this study was designed
to assess only those basic information processing systems which seemed to be
associated with successful school performance.

Since language is the major medium for controlling and transmitting the
program, language was given particular emphasis in the development of the
testing battery. Generally, it seemed useful to examine the basic decoding
or input processes, the encoding or basic output processes, and some of the
multi-step internal data manipulation processes. It is recognized that there
are various levels of behavior that must be considered, i.e., there are basic
"automatic" levels of behavior that require little or nc conscious data
manipulation and there are progressively more complex levels necessary for
high level abstract conceptual data manipulation. It should be recognized that

assessment must deal with behavior which is the product of the information
processing system. Hence, no one unit of the system can be completely isolated.
Although one may emphasize one part of the system, e.g., input, one has to deal
with the internal manipulations and output as well.
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This information processing model provided the necessary framework for
gelection of relevant tests for the battery. It was also hoped that this
model would provide a useful framework for description and assessment of
the problems of lower class children in abilities necessary for school
achievement.
This study was designed to answer the following questionms: (1) What
are the specific information processing abilities assessed by the testing
battery which significantly discriminate between middle and lower class
Negro kindergarten boys? (2) What are the patterns of information proces-
sing abilities, as determined by component analysis, which discriminate
between the middle and lower class groups? (3) To what extent is there overlap

in the distribution of scores for the two socioeconomic groups?

Procedure
Subjects. Administrators of a large metropolitan school district assigned
five schools from which the middle and lower class boys were to be selected.

Three schools were selected for observing the middle class group and two

for the lower class. Socioeconomic determination was made on the basis of
census tract data for the areas from which the school population was drawn.
Census tracte are emall areas into which large cities and adjacent areas

' have been divided for statistical purposes. Tract boundaries were established

t cooperatively by a local committee and the Bureau of the Census, and were

F generally designed to be relatively uniform with respect to population char-

‘ acterigtics, economic etatus, and living conditions. The average tract has

' about 4,000 residente (U.S. Bureau of the Census, 1962, p. 1). The three

f middle class schools involved three census tracts and the two lower class

I schools involved four census tracts. The figures for the entire city were

E used as a reference point. As can be seen from Table 1, the three middle

economic variables. Further, all three of the middle class tracts exceeded

Insert Table 1 about here

F . class tracts exceeded the four lower class tracts on all six of the socio-
|

the figures for the city on all variables, except the percentage of dwellings
with .075 persons or less per room. On this variable only, tract 2 was

below the city percentage. Conversely, the four lower class tracts were
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below the city figures on all variables, except for median years of school
completed, in which tract four was equal to the city median. Clearly, one
group represented the middle class and the other represented the lower class.

The sample consisted of 50 middle class and 50 lower class Negro kin-
dergarten boys between the ages of four years eleven months and five years
eleven months. There was a statistically significant age-difference in favor
of the lower class boys, i.e., they were older, but this difference of less
than two months was not considered behaviorally significant.

Tests applied. An extensive battery of tests was individually admin-
istered to each boy. In all, eight instruments were used. Three standard-
ized tests were used: Illinois Test of Psycholinguistic Abilities (1ITPA)
(McCarthy & Kirk, 1961;, Beery-Buktenica Developmental Form Sequence (DFS)
(Berry, 1964), and the Wepman Auditory Discrimination Test (WADT) (Wepman,
1958). A brief description will be given of each of the unstandardized
instruments.

The Cognitive Maturity Test (CMI) was developed by Englemann (1964)
for the specific purpose of assessing language deficits in culturally-dis-
advan:aged children. Englemann's test is designed to assess specific ability
to understand the latent structure and fundamental assumptions of language
at the statement level (Englemann, 1964; Gehlbach, 1965). The test assesses
four abilities: 1) memory for sentences; 2) understanding of syntax; 3)
utilization of "patterns" of sounds; and, 4) encoding.

Katz and Deutsch (1963) attempted to eliminate the semantic element in
the WADT. They used a similar format found in the Wepman test but substituted
Hebrew words.

The Chicago Test of Visual Discrimination (CTVD) was developed as a measure
of visual discrimination, using essentially non-meaningful material. Test
materials were derived from Bender and Graham-Kendall Memory for Designs
Tests (Weiner, et al., 1965). The test was designed and administered as both
a memory and a matching task.

The Ryckman-Bereiter-Powell Auditory Closure Test (Ryckman, 1966), which
uses a sound blending format, was designed to assess auditory closure with
kindergarten Ss. Half of the items require the child to blend syllable

units and half use the phoneme format.

The McCarthy-Kass Visual Automatic Test was designed as a test of visual

closure (McCarthy, 1965; Kass, 1962; Ryckman, 1966). The test uses an
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incomplete picture format. Each item of the test is made up of four cards
on which a picture is shown in a progressively more complete form.

The "t" test was used to test for differences between the means for each
of the variables. Nineteen variables were then suomitted to a Principal
Component Analysis with a varimax rotation. Component scores were computed
for each individual, and were submitted to statistical analysis via biserial

correlations and "t'" tests.

Results
All 18 cognitive variables discriminated between the socioeconomic groups
in favor of the middle class boys (p < .0l1). The Principal Component Analysis
produced five vectors with eigenvalues greater than one. These five compo-

nents were rotated to a varimax criterion. Table 2 summarizes the five components

Insert Table 2 about here

and the variables which appeared with a .40 or more ccmponent loading. It
appears that there was essentially one large component, General Language
Ability, and four smaller ones. As can be seen from Table 2, Component I
accounted for almost twice as much of the variance as the second largest
component. Since reasonably meaningful components were obtained, component
scores we-e computed for each boy. These component scores were then used to
compare the groups.

Table 3 shows the biserial coefficients of correlation between social

Insert Table 3 about here

class and the component scores. The first component, General Language Ability,
had the highest correlation with social class, which suggests that General
Language Ability is more closely related to social class than any of the other
components, and by a substantial degree. It is interesting to note that this
correlation is as high or higher than is usually found between social class
and I.Q. scores.

The results of the "t" tests on the scores for the five components have

been summarized in Table 4. As can be seen, General Language Ability, Component I,

Insert Table 4 about here
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significantly distinguished between the two groups well beyond the .001
level of significance. This finding is of particular interest for three reasons.
First, Component I accounts for the largest amount of the rotated variance.
Second, ten of the 19 variables contributed their highest loading to this
component. Third, the correlation between this component and social class
was substantial. These findings clearly indicate class differences in General
Language Ability. On Components II and III, the middle class group was super-
jor to the lower class group (p < .10). Component IV produced a difference
at the .01 level of significance in favor of the middle class group.

Table 4 summarizes the data on the overlap of class medians on each of

the components. Examination of this overlap revealed that on Component 1

only 16 per cent cf the lcwer class boys exceeded the median of “he middle
class boys, and only 20 per cent of the middle class boys fell below the lower
clagss median. There was considerably more overlap on the other components.

A decision was reached to exclude the two auditory discrimination tests
from the analyses because they were too difficult for many of the boys in
the lower class. Of the 50 lower class boys, a valid score was obtained for
only 29 boys on both of these tests. An attempt was made to alter the admin-
istration procedures, if the boy was not able to understand the task using
standard procedure. Since less than 60 per cent of the lower class boys
obtained valid scores, the data were excluded from further analysis. Only
four boys from the middle class group did not obtain valid scores. This
difference between the groups in ability to successfully complete the task
produced a significant chi square: X = 15.41; df = 1; p < .01,

Discussion and Implications
The evidence from this study suggests that the major differentiating
characteristic between the middle and lower class boys is General Language
Ability. This conclusion is based on the fact that this component accounted
for the largest amount of the variance, produced the largest mean difference
between the groups, and had the highest correlation with social class.
Visual Classification, i.e., the ability to classify or label visual input,

was the second most discriminating component in this study. The Structural
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Organization and Visual Imagery components produced small mean differences
between the class groups in favor of the middle class boys. The Structural
Organization component had to do with the ability to retain the whole while
manipulating the structural components. The Visual Imagery component was
defined as a primitive, 'one shot," type of ability which required the child
to project or hold a visual image. The Chronological Age component produced
the only difference in favor of the lower class boys, i.e., the lower class
boys were older than the middle class boys, but the mean difference was

very small.

The findings on the component analysis have implications for an educa-
tional definition of the culturally-disadvu..aged or culturally-deprived.
While these two terms have been extensively used in discussing the problems
of a group of children, the only consistent definition used has been in terms

of social class variables. In short, the culturzi.,-deprived or culturally-

disadvantaged children have been defined as lower class children. The re-
search on school achievement, intelligence, and social class has established
a relatively consistent pattern: lower class children, as a group, are in-

ferior to middle class children on measures of school achievement and intel-

ligence. However, definitions using social class variables are inadequate
for educational purposes in at least two ways. First, the relationship

between social class variables and school success is not sufficiently great

for adequate identification and prediction of individual children who are

in need of special training. Although many measures produce statistically
significant differences between the means of sccial class groups, there is
usually some, and often considerable, overlap of distributions. As was

shown in Table 5, there was some overlap of the distributions cn Component 1
and considerable overlap on the other components in this study. Second,
social class definitions fail to suggest the nature and extent of the educa-
tional problems, nor do they suggest the necessary remedial or compensatory
steps to be taken. In short, definitions of cultural deprivation based on
socioeconomic variables are of little value for educational purposes other
than perhaps to describe the groups of children for whom these problems may
exist. Similar problems can be noted with neurological descriptions of brain-
damaged children which fail to behaviorally define these children, or to suggest

remedial procedures.
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Bereiter and Englemann (1966) have presented a logically convincing
argument for defining cultural deprivation as language deprivation, espe-
cially for educational purposes. Essentially, the language deprivation which
they discuss has to do with failure to learn the uses of language. The
language problem of t'.e culturally deprived concerns one's ability to obtain
or transmit information, i.e., by using language as the primary information
processing ability for data manipulations. Bereiter and Englemann further
point out that lower class children may well have sufficient language for
maintaining their social relationships and meeting their material needs.

This would be consistent with Bernstein's (19€3; 1961) theory of a restricted,
as opposed to an elaborated, code.

The findings noted above appear to support strongly the position that
cultural deprivation is essentially language deprivation, especially for
educational purposes. Using a definition based on language variablies, rather
than socioeconomic variables, appears to be advantageous in terms of both
identification and remedial or compensatory educational programming. Further,
the definition should probably be based on language usage, rather than on such
language variables as vocabulary.

The findings on this component analysis have some major implications
for program planning for preschool and kindergarten children. It was noted
above that General Lauguage Ability was the most significant component to
emerge from thies analysis, and it was suggested as the major aspect of an
effective educational definition. Further, it was noted in the discussion of
the information process, or computer model, thathlanguage processing abilities
are of central importance for efficient and successful data manipulation.

The program of the computer is transmitted through the use of machine lan-
guage, i.e., the symbol system employed for "telling" the machine what to do.
The language of the program "tells" the computer what information to accept
(determines the input); where it is to be stored; what operations are to be
performed; what order the operatiomns are to follow; and what output shall

be given. Language is not the only medium for program direction in the human
information processing system but it is the most important, especially for
school work. How effectively and efficiently a person functions is dependent
on the "program" that is used for processing data. Bereiter (1965) suggests

that information processing abilities are the essence of intellectual function-

ing.
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Thus, one may conclude that language training for culturally-deprived
children is highly essential and should be given a central place in the program
framework. If language is not sufficiently developed, severe restrictions
are placed on the type and extent of possible data manipulations. Thus,
children with underdeveloped language skills will be restrincted in their abil-
ity to profit from "experiences," and will be inefficient in many learning
situations, especially those presented in school. An analogy might be made
to giving a deaf child the "experience' of going to the opera. Unless the
child was taught some specific rules for interpreting the action on the stage,
the "experience" would be essentially meaningless, since the child can't process
the vocal data. The findings of this study strongly indicate that lower class
boys of this age do not have the necessary language ability to process a wide
range of "experience.'" This is not to say that the culturally-deprived
child will gain nothing from "enrichment" or "axperience," e.g., going to the
fire station, but that this approach is inefficient. Without the basic lan-
guage skills, "expe:ience" will be of restricted meaning to the child in terms
of intellectual development because he lacks the necessary '"tools" for data
ranipulation.

Most preschool programs for the culturally-deprived are primarily designed
to help these children to "catch up" with their middle class or culturally-
enriched peers. The reality for the need for efficiency is apparent if one
considers the problems involved in "catching up," If the culturally-deprived
child is behind or retarded in development, the preschool program not only
has to eliminate or overcome the initial deficit, but also has to obtain the
"normal" growth while in the program. For example, if a child is a yeacr
behind, upon entering a preschool program at “our years of age, the goal of
most programs is to help the child to achieve to age norms by the beginning
of kindergarten or age five. In other words, one is expecting or hoping to
obtain two years of intellectual growth in one year of work. If this is the
case, efficiency is highly important. If the preschool program is to be
effective and efficient, it appears that language training should be the
core of the program. ’

Further, the language training should probably be tightly structured.

The schools should not assume that the lower class child can organize, or,

perhaps, even recognize useful organizational frameworks or 'rules. The
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findings on the Visual Classification and Structural Organization components
indicate that this is the case. Consequently, it may be necessary to spe-
cifically teach the functional relationships of language. This suggests that
language training will need to concern itself with teaching syntax, as well
as developing vocabulary and other such language training goals. The child
may have to be specifically taught how to use language as a means of proces-

sing information. Structure would seem to be essential for this type of

training.
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Ryckman
Table 3

Biserial Coefficients of Correlation Between

Socioeconomic Status and Component Scores

Component Biserial Correlation Percent of Accountable Variance
1 . 587 34.5
1I .225 5.1
111 227 5.2
v .390 15.2
\' -.171 2.9
Table 4

"e" Tegts from Component Scores for Five Components

Between the Middle Class and Lower Class Groups

Component Middle Class Lower Class t P
mean s.d. mean 8.d.
1 General Language Ability 465 .950 -.468 .821 5.256 <,001
I1II Structural Organization .182 1.042 -.176 .868 1.813 <.10
111 Visual Imagery .180 1.109 -.182 .850 1.833 <.10
IV Visual Classification .309 .754 -.309 1.121 3.219 <.01
V Chronological age -.137 1.023 134 .999 -1.359 <.20
Table 5
Percentage of Overlap of Class
Medians on Five Components
Percentage of Middle Class Percentage of Lower Class
Below Lower Class Medians Above Middle Class Medians
Component I 20 16
Component II 32 30
Component III 44 26
Component IV 34 22
Component V 54 - 56
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