Data from the Series 11
NATIONAL HEALTH SURVEY Number 128

Intellectual

Development
of Youths

As Measured by a Shm:t Form of the
Wechsler Intelligence Scale

United States

A discussion of results from the Vocabulary and Block Design subtests of
the WISC administered to a national probability sample of noninstitu-
tionalized youths 12 through 17 years of age. Description of the derivation
of percentile equivalents, normalized scaled scores, and a short-form
estimate of Full Scale Scores. Analysis of variations in raw scores, scaled
scores, and estimates of Full Scale Scores associated with age, sex, and
grade placement.

DHEW Publication No. (HRA) 74-1610

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service

Health Resources Administration
National Center for Health Statistics

Rockville, Md. September 1973



Vital and Health Statistics-Series 11-No. 128

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402 - Price 80 cents



NATIONAL CENTER FOR HEALTH STATISTICS

EDWARD B. PERRIN, Ph.D., Acting Director
PHILIP S. LAWRENCE, Sc.D., Deputy Director
GAIL F. FISHER, Assistant Director for Health Statistics Development
WALT R. SIMMONS, M.A., Assistant Director for Research and Scientific Development

JOHN J. HANLON, M.D., Medical Advisor

JAMES E, KELLY, D.D.S., Dental Advisor
EDWARD E. MINTY, Executive Officer
ALICE HAYWOOD, Information Officer

DIVISION OF HEALTH EXAMINATION STATISTICS

ARTHUR J. McDOWELL, Director
GARRIE J. LOSEE, Deputy Director
PETER V. V. HAMILL, M.D., Medical Advisor, Children and Youth Program
HENRY W. MILLER, Chief, Operations and Quality Control Branch
LINCOLN 1. OLIVER, Chief, Psychological Statistics Branch
HAROLD J. DUPUY, Ph.D., Psychological Advisor

COOPERATION OF THE BUREAU OF THE CENSUS

In accordance with specifications established by the National
Health Survey, the Bureau of the Census, under a contractual
agreement, participated in the design and selection of the sample,
and carried out the first stage of the field interviewing and certain
parts of the statistical processing.

Vital and Health Statistics-Series 11-No. 128
DHEW-Publication No. (HRA) 74-1610
Library of Congress Catalog Card Number 72-600141




CONTENTS

Page

Introduction . . . . . . .0 L e e e e e 1
General . . . .. . . .. e e e e e e 1
SourceoftheData . . ... ... ... ... 1
Psychological Test Battery . . . . ... .. e e e e e e e e e e e e e e e e 2
The Wechsler Intelligence Scale . . . . .. .. .. ... ... ... .... 3
Background . ... .. ... ... ... oo e e e e 3
Short Formsof the WISC . . . . . ... ... ... ... ... . ..., 4
TestingProcedures . . . .. . ... .. L L L oo oo s 5
Findings . . . . . 0 0 i i i i e e e e e e e e e e e e e e e e e e e e 6
Verbal Development—Vocabulary Raw Scores . . . . . .. ... ..... 6
Performance—Block Design Raw Scores . . . . . . .. .. ... ... ... 8
Comparison With the WISC Standardization Group . . . . ... ... ... 8
Normalized ScaleScores . . . . . . .. . ... .. . o L 12
Constructionof aShort Form . . .. .. ... ... ... ... ... 12
Percentile Equivalents . . . .. ... ... ... ... ... .. 0., 13
Discussion . . . . ¢ v v v v i i it e e e e e e e e e e e e e e e e e e 13
SUmMmMary . . o v v v v e e e e e e e e e e e e e e e e e 16
References . . . . . v o v o v i i i i i e e e e 18
Listof DetailedTables . . . . . .. ... ... i 20
Appendix I. TechnicalNotes . . .. ... ... ... ... ........ 34
TheSurvey Design . . . . v v v v v v v v vt s e e e e 34
Reliability . . . . . o v v vt i it e e e e e 35
Extent of Missing Test Results and Imputation Procedures Used . . . . . . 36
Sampling and Measurement Exror . . . . . .. ... ... .. o000, 37
Hypothesis Testing . . . . . . .. . v v v i i it i i e 38
Small Categories . . v v v v v v v e e e e 39

Quality Control for the Psychological Test Battery . . . ... .. ... .. 40



SYMBOLS

Data not available

Category not applicable

Quantity zero

Quantity more than 0 but less than 0.05

Figure does not meet standards of

reliability or precision




INTELLECTUAL DEVELOPMENT OF YOUTHS

AS MEASURED BY A SHORT FORM OF THE
WECHSLER INTELLIGENCE SCALE

James Scanlon, Division of Health Examination Statistics

INTRODUCTION

General

This report presents information on aspects of
the intellectual development of youths 12
through 17 years of age in the noninstitutional
population of the United States, as measured by
two subtests of the Wechsler Intelligence Scale
for Children (WISC) used in the Health Exam-
ination Survey of 1966-70. The two WISC
subtests used, for reasons explained below, were
the Vocabulary and Block Design subtests. Two
reports describing WISC test results of a previous
Health Examination Survey of children 6
through 11 years of age have been published.1,2

In this report on WISC findings from the
survey of youths, analysis is limited to variations
in test scores associated with age, sex, and grade
placement. Construction of normalized scaled
scores and of a short-form estimate of WISC Full
Scale Scores for use in the analysis of other data
collected in the survey is also described. Subse-
quent reports will explore the relationships
between WISC scores and the behavioral, bio-
medical, socioeconomic, and other psychometric
data gathered in the survey.

Source of the Data

Test results analyzed in this report were
obtained from the Health Examination Survey, a
major program of the National Center for Health

Statistics (NCHS), authorized under the Na-
tional Health Survey Act of 1956 and subse-
quent amendments as a continuing Public Health
Service activity.3 Complementing other NCHS
programs aimed at assessing the health status of
the American people, the Health Examination
Survey collects and analyzes data gathered by
direct physical examinations, tests, and measure-
ments performed on probability samples of the
U.S. population. The Survey is conducted as a
series of separate, cross-sectional programs re-
ferred to as “cycles.” Each cycle is limited to
some specific segment of the U.S. population
and to certain aspects of the health of that
segment of the population. Since 1960, three
separate surveys, or cycles, have been com-
pleted. Cycle I was concerned with adults aged
18 through 79 years in the noninstitutional
population of the United States and was com-
pleted in 1962.45 Cycle H was a survey of
children aged 6 through 11 years, completed in
196557 and Cycle III, which was completed in
1970,8 focused on youths 12 through 17 years
of age. For the survey of youths, on which this
report is based, a probability sample of the
Nation’s noninstitutionalized youths 12 through
17 years of age was selected and examined. Field
survey operations began in March 1966 and were
completed in March 1970. Of the 7,514 youths
selected for the sample, 6,768 were examined, a
response rate of 90 percent. Because of the
sample design, adjustment for nonresponse, and
weighting procedures used, examination results



may be considered representative of the approx-
- imately 23 million noninstitutionalized youths
in the United States 12 through 17 years of age
at the time of the survey.® Sampling errors
associated with estimates shown in this report
are presented in appendix I.

Each youth in the sample was administered a
3-hour, single-visit examination in a mobile
examination center specially constructed for the
survey. The examination focused primarily on
factors related to biological and psychological
aspects of growth and development. It included
examinations by a physician and a dentist, tests
administered by a psychologist, and a variety of
additional tests and measurements performed by
technicians. To insure that the survey would
provide comparable data on growth and develop-
ment and on health characteristics throughout
the continuum of childhood and adolescence,
many of the tests and measurements performed
on the youths are the same as those that were
carried out on children aged 6 through 11 years
in the previous cycle, with some modifications
for the difference in ages. In addition, informa-
tion relating specifically to adolescent health
and behavior was collected.

To supplement data obtained from the exam-
ination, several questionnaires were employed.
Among these were a household questionnaire
administered by a U.S. Bureau of the Census
interviewer to obtain demographic and socio-
economic information, two medical histories of
the sample youth, one completed by a parent
and another by the youth, and a health behavior
questionnaire completed by the youth at the
examination center. For those adolescents in
school, information on grade placement, teach-
ers’ ratings of behavior and adjustment, and
details of any health problems known to the
teacher were requested from the school at-
tended.

The grade placement of each sample youth
was obtained from the questionnaire sent to the
school each youth attended. For youths on
summer vacation, the grade placement recorded
was the grade the youth would enter in the fall.
If the school questionnaire was not available for
a sample youth, grade placement or the fact of
having left school was obtained from the
psychological test record forms.

Birth certificates were obtained for verifica-
tion of the youth’s age and for other facts

relating to his or her birth. The age recorded for
each youth was his age at last birthday as of the
date of examination and was confirmed by
comparison with the date of birth entered on
the birth certificate. The age criterion for
inclusion in the sample was defined in terms of
age at the time of the first interview. Since the
examination usually took place 2 to 4 weeks
after the interview, some of the youths who
were 17 years of age at the time of interview
became 18 by the time of the examination.
There were 58 such cases. In the adjustment and
weighting procedures and in this analysis, these
youths were included in the 17-year-old group.

All information was collected under condi-
tions of confidentiality. More detailed informa-
tion on the survey plan, sample design, exam-
ination content, and operation of the survey of
youths is presented in appendix I and in a
previous report.8

THE PSYCHOLOGICAL TEST BATTERY

The psychological test battery included in
both the survey of children and the survey of
adolescents was the result of consultation with
child psychologists from the academic commu-
nity and the National Institute of Mental Health.
By using essentially the same battery of tests for
youths as that used in the children’s survey, it
was believed possible to assess certain aspects of
intellectual and, to some extent, emotional
growth and development, on a comparable basis
throughout childhood and adolescence.

The 70-minute battery contained measures of
intellectual development (both verbal and per-
formance), school achievement, literacy (both
reading and writing), and aspects of personality
development. The Vocabulary and Block Design
subtests of the WISC and a modified version of
the Goodenough-Harris Drawing Test were the
principal measures of intellectual development
used. Two subtests of the Wide Range Achieve-
ment Test (WRAT) were included to provide
estimates of school achievement in the basic
skills of oral reading and arithmetic computa-
tion. Inclusion of five cards of the Thematic
Apperception Test (TAT) represented an at-
tempt to measure some aspects of personality, as
well as oral speech and communication. Finally,
to assess the level of illiteracy among youths in
the Nation, a brief test of literacy was developed



for the survey under a contract with the
Educational Testing Service of Princeton, New
Jersey, and administered to each youth in the
sample. The development of this test has been
described in an earlier report.?

A study evaluating the test battery as admin-
istered in the survey of children, which did not
include the Brief Test of Literacy but was
otherwise almost identical to the test battery
employed in the present study, wads conducted
on a coniractual basis by Dr. S. B. Sells of the
Institute of Behavioral Research, Texas Christian
University.10 That study provided a review of
the literature pertaining to research and evalua-
tion of the battery components, recommenda-
tions concerning the types of inferences that
could appropriately be made about the test
results, and recommendations relating to addi-
tional research considered necessary to make
proper use of the data collected.

An additional contractual study relating
specifically to the WISC was completed by Jane
Mercer and Joyce Smith of the University of
California at Riverside.}1 This analysis evaluated
the use of the Vocabulary and Block Design
subtests as a basis for estimating Full Scale
Scores among children from different socio-
economic levels and ethnic groups. It also
examined the amount and direction of error
likely to occur if these subtests were used to
estimate rates of retarded intellectual develop-
ment in those populations.

THE WECHSLER INTELLIGENCE SCALE

Background
The WISC, published in 1949, extended the

well-known Wechsler scales for adolescents and
adults into the age range of 5 through 15
years.10:12 Since its publication, the WISC has
been the subject of extensive investigation and
has been used extensively in schools and clinics
as an individual measure of general intellectual
development.10 ‘

Much has been written about the concept of
intelligence, and attempts to define it have been
legion.}3 For the purposes of this report, it is
necessary to focus on the concept of intelligence
jmplicit in the Wechsler Scales. That concept,

embodied in the WISC, assumes an aggregate or
global capacity of the individual to act purpose-
fully, to think rationally, and to deal effectively
with his environment.12,14,15 While intelli-
gence is operationally defined and assessed in
terms of performance on a composite of ability
tasks, such as tests of verbal and spatial ability
and tests of abstract and arithmetic reasoning, it
is also considered to be part of the broader
construct, personality.l?2 The thinking under-
lying the WISC is that intelligence cannot be
separated from the rest of the personality, and a
deliberate attempt was made in the development
of the test to take into account other personal-
ity factors, such as persistence, drive, and energy
level, which were assumed to contribute to the
total effective intelligence of the individual. This
effort is reflected both in the composition of the
WISC and in the equal weights assigned to the
separate subtests.12,14 No attempt was made in
the WISC to construct a series of tests that
measure ‘‘primary abilities” or to order them
into a hierarchy of relative importance.

The WISC consists of 12 subtests (six Verbal
and six Performance), two of which are treated
as supplementary and not routinely used. An
important innovation in the Wechsler scales was
the use of the deviation intelligence quotient.
This measure is considered a superior alternative
to the mental age concept and evaluates test
performance on the basis of distributions of
scores of representative samples of persons of
comparable chronological age. In the standard-
ization of the WISC, Wechsler kept the standard
deviation of intelligence quotients constant from
year to year, with the result that when tested at
different ages an individual’s obtained deviation
IQ would not vary unless his actual test perform-
ance varied when compared with that of his

eers. Raw scores for each subtest are converted
to scaled scores. These are normalized standard
scores which have a mean of 10 and a standard
deviation of 3 for each age level. The sum of the
five scaled scores for the Verbal Series consti-
tutes the Verbal Scale Score (VS); and similarly
the Performance Scale Score (PS) is the sum of
the scaled scores for the five subtests of the
Performance Series. The Full Scale Score (FS) is
the sum of the Verbal Scale and the Perform-
ance Scale Scores. Deviation intelligence quo-
tients are provided in the WISC manual for VS,
PS, and FS. Deviation IQ scales at each age



interval have a mean of 100 and a standard
deviation of 15.

Short Forms of the WISC

Because time limitations must inevitably be
imposed on a multidisciplinary endeavor such as
the Health Examination Survey, no single factor,
whether physiological, dental, physical, or
psychological, could be evaluated as thoroughly
as desired. Thus, compromises were necessary in
planning the test battery. Time limitations did
not permit administration of the full WISC in
addition to the other tests and measurements
selected for the appraisal of growth and develop-
ment of adolescents. The test battery adopted

rovided for the administration of two subtests
of the WISC, the Vocabulary and Block Design
subtests. These were selected to serve as a
short-form test from which estimates of Full
Scale WISC IQ’s could be made. In addition to
providing a general index of intellectual develop-
ment, the two subtests can be interpreted
separately as measures of verbal development
and the performance (nonverbal) aspects of
intellectual development. Some discussion is
appropriate, therefore, concerning the validity
of a composite based on these subtests for the
estimation of Full Scale Scores in the context of
the Health Examination Survey.

A number of investigators have assessed the
efficiency and accuracy of various combinations
of two or more subtests of the WISC in
estimating Full Scale Scores.16-32 Many of
these studies have been based on small samples
of exceptional children such as the mentally
retarded, the physically disabled, or children
referred to child guidance clinics or social service
agencies.

Correlations between a linear Vocabulary and
Block Design combination and Full Scale Scores
in these special populations have been reported
by a number of investigators. Finley and
Thompsonl6 obtained a correlation of 0.68
amon% 309 mentally retarded children; Green-
munl’ obtained one of 0.92 among 632 refer-
rals to the Child Guidance Clinic at Texas
Christian -University; Simpson and Bridges!®
found the correlation to be 0.87 for 120
children and youths referred to the Division of
Child Guidance of the Oklahoma City Public

Schools; Wight and Sandryl9 obtained 0.91
among 83 children hospitalized for a physical
disability, and Mumpower?? found the correla-
tion to be 0.95 among 50 children and youths
referred for evaluation to the Special Education
Department at the University of Southwestern
Louisiana.

One study, by Silverstein,21 dealt with a
fairly large sample of predominantly normal
children. He determined the correlations with
Full Scale Scores of all possible short forms of
two, three, four, and five subtests using the
WISC standardization data for 200 children at
three age levels: 7% years, 10% years, and 13%
years. The best dyad predictor at age 10% years
was the Vocabulary and Block Design combina-
tion, while at ages 7% and 13% this dyad was
among the better predictors. Differential weight-
ing of the subtest scores did not result in
appreciably higher predictive validities for Full
Scale IQ.

A second large-scale study, mentioned above,
was completed by Mercer and Smith under
contract with the Health Examination Survey. 11
The authors used correlation and regression
analysis of data from 1,310 children attending
public elementary schools in Riverside, Cali-
fornia, during the school year 1967-68 to
evaluate the use of the Vocabulary and Block
Design subtests of the WISC for predicting Full
Scale Scores of children from different socio-
economic and ethnic groups. The sample con-
sisted of children aged 6-11 years from three
groups; 505 were English-speaking Caucasians
(called “Anglos” in the study), 487 were of
Mexican-American heritage; and 318 were
Negro. Of the total sample, 1,270 were enrolled
in regular classes and 40 were enrolled in classes
for the educable mentally retarded. When
Vocabulary and Block Design scaled scores were
used to predict Full Scale, Verbal, and Perform-
ance IQ’s, it was found that estimates were not
materially improved by categorizing the separate
ethnic groups according to socioeconomic status
or age. Multiple correlation coefficients were
approximately the same for all three ethnic
groups, and the authors concluded that Vocabu-
lary and Block Design provided an essentially
equivalent short form for predicting Full Scale
Scores for the three ethnic groups. The multiple
correlation coefficients were 0.87 for Anglo



children, 0.83 for Negro children, and 0.85 for
those of Mexican-American heritage; the stand-
ard errors of estimate were 7.5, 6.8, and 6.7,
respectively.

A score representing the simple sum of the
two subtest scaled scores yielded a correlation of
0.88 with Full Scale Scores for all ethnic groups
combined. Vocabulary and Block Design were
the optimal dyad for Anglo and Mexican-
American children. Vocabulary and Object
Assembly were the optimal dyad for Negro
children, but the difference in accuracy of
prediction was minimal (R = 0.835 versus 0.827,
or a 0.008 difference). As expected, Vocabulary
Scale Scores in this study correlated quite highly
with Verbal Scale Scores for all three ethnic
groups (0.82 for Anglo children, 0.80 for Negro
children, and 0.82 for Mexican-American chil-
dren). Similarly, Block Design Scale Scores were
found to correlate 0.76 with Performance 1Q
among Anglo children, 0.70 among Negro chil-
dren, and 0.71 among Mexican-American chil-
dren. The authors concluded that no other dyad
would have produced better overall predictions
of Full Scale IQ for the three ethnic groups in
their sample, and that the Full Scale IQ for that
sample could be predicted with about the same
accuracy from the unweighted sum of the two
scaled scores as from differentially weighted
scaled scores.

Hite has confirmed Wechsler’s data indicating
that Vocabulary and Block Design are the most
reliable subtests of the WISC battery.12,33
Hagen and Cohen in the United States and Gault
in Australia have reported that both of these
subtests are highly loaded on the so-called
“gencral” factor of intelligence obtained in
factor analytic studies of the WISC over the
entire age range of 5 through 15 years.34-36

Hence the weight of all available evidence
supports the conclusion that the two subtests
selected for use in the survey constitute the best
dyad available for estimating Full Scale IQ and
that the validity of this dyad for the estimation
of Full Scale Scores is high. While this dyad is
valid and appropriate for the analysis of group
statistics in a research setting such as the Health
Examination Survey, its use as the sole instru-
ment in the comprehensive assessment of intel-
lectual functioning in clinical settings is obvi-
ously not advocated.11

TESTING PROCEDURES

The Vocabulary and Block Design subtests of
the WISC were the second and third procedures
in the 70-minute psychological test battery,
following administration of the Wide Range
Achievement Test. The testing was accomplished
in a small, adequately lighted, climate-
controlled, sound-treated room in the mobile
examination center. The psychologists who
administered these tests had at least a master’s
degree and had experience in administering tests.
There were two psychologists on the examining
team at all times. The examiners were selected,
trained in the field-testing procedures, and
supervised by the Office of the Psychological
Advisor to the Health Examination Survey,
under the direction of an experienced Ph.D.-
level psychologist. In the initial training and
ensuing supervision of the examiners, strong
emphasis was placed on uniform methods of test
administration, scoring, and recording of data.
During the course of the survey of youths, a
total of 12 examiners participated in administra-
tion of the battery. Quality-control procedures
employed in administration of the psychological
test battery are described in appendix I.

The standard WISC Record Form was used
for recording responses and scores. The subtests
were administered as specified in the WISC
Manual except that, in most cases, each youth
was started with the sixth word on the Vocabu-
lary subtest.

The Vocabulary subtest of the WISC consists
of 40 words arranged in order of increasing
difficulty. The youth was asked what each word
means. The response to each word was scored
“2,” “1,” or “0,” except words 1 through 5
which were scored “2” or “0.” The maximum
raw score was 80. The test was discontinued
after five consecutive failures. Since each youth
normally started at word 6, he was automati-
cally credited with a score of 2 for words 1
through 5 if 2-point responses were given for
words 6 through 10. If no credit or a 1-point
response was given for any of words 6 through
10, the examiner went back to word 5 and
worked backward until the criterion of five
consecutive 2-point responses was met, or all of
words 1 through 5 had been administered.



The Block Design subtest of the WISC re-
quires the examinee to reproduce designs con-
structed of small colored wooden cubes within
prescribed time limits. There are 10 such de-
signs, increasing in complexity and requiring
either four or nine cubes. Administration and
scoring followed procedures outlined in the test
manual. The maximum score was 55 points.

A further word on the sample design and its
possible effect on WISC findings in this report is
appropriate. Because of both operational consid-
erations and the desire to obtain longitudinal
data, over 30 percent of the youths comprising
the Cycle III sample had also participated in the
survey of children completed in 1965. Since the
shortest test-retest period in the two surveys was
about 2% vyears, it was assumed that WISC
results for the retested youths were not appreci-
ably influenced by any practice effect.

FINDINGS

Verbal Development—Vocabulary Raw Scores

Variations with age.—As mentioned above,
the Vocabulary subtest of the WISC is a measure
of verbal aspects of intellectual development,
correlating highly with both the Verbal Scale
and Full Scale Scores of the WISC. Results of
this test from the Health Examination Survey
indicate, not surprisingly, that verbal develop-
ment is positively correlated with age within the
age group of 12 through 17 years (table 1 and
figure 1). Mean Vocabulary raw scores increased
from 36.5 points among 12-year-olds to 45.2
points among 17-year-olds. The highest possible
raw score was 80 points. Examination of un-
smoothed and smoothed mean Vocabulary raw
scores for 4-month age groups reveals a similar
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Figure 1, Mean raw scores on the Vocabulary and Block Desigri subtests of the WISC, by sex and age: United States, 1966-70.



trend of higher mean raw scores with age, but at
a decelerating rate (table 2 and figure 2). The
curves were smoothed using a 3-point moving
average technique.

The variability in raw scores attained by the
youths, as indicated by the standard deviations
of the Vocabulary subtest raw score distribu-
tions at each l-year age level, tended to increase
very slightly with age (table 1 and figure 3). An
approximate index of relative variation, the
coefficient of variation (ratio of the standard
deviation to the mean) remained fairly constant
for the Vocabulary subtest scores over all age
groups. The two highest raw scores found in this
national sample, scores of 76 and 73, were
attained by two 16-year-olds. Thus, it appears
that the subtest had an adequate “ceiling” for
the age group tested in the survey.

Sex differences in scores.—Boys, in general,
tended to perform slightly better than girls on
the Vocabulary subtest (table 1 and figure 1). At
every l-year age level except the oldest, the
mean score for boys exceeded that for girls. The
differences ranged from 1 to 3 raw score points,
but were large enough to be statistically signifi-
cant, at the 5-percent confidence level only for
the 12-, 13-, and 15-year-olds. At age 17, the
means for boys and girls were identical.
(Hypothesis testing procedures are described in
appendix I.)

Grade placement.—As expected, mean
vocabulary raw scores tended to increase with
successive grade levels (table 1 and figure 4).
This grade differentiation was true for all age
groups combined and for each 1-year age group.
The mean vocabulary raw score among those
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relatively few youths, mostly 12- and 13-year-
olds, whose grade placement at the time of
testing was less than 5th grade was 18.9, while
the mean for youths in the 12th grade at the
time of testing was 49.0. High school graduates
with no additional formal schooling had a mean
of 47.5, and youths who were attending school
beyond high school had a mean of 54.1. Youths
who had left school before graduating (mostly
16- and 17-year-olds) attained a mean of 32.1.
Generally, in each grade younger individuals
obtained higher mean raw scores than did older
ones (table 1).

Consistent with the sex differences in mean
scores within each age group reported above,
boys attained higher mean scores than did girls
at almost every grade level, including youths in
special ungraded classes for the mentally re-
tarded and physically handicapped, and those
who left school before graduating.

Performance—Block Design Raw Scores

Variations with age.—The Block Design sub-
test is an approximate measure of the perform-
ance or nonverbal aspects of intellectual
development. Results for this subtest also
indicate a positive association with age in the 12-
through 17-year-old population studied, with a
tendency to level off in the oldest groups
(figures 1 and 2). Mean raw scores on the Block

Design subtest increased from 24.0 among
12-year-olds to 383.0 among 17-year-olds (table
3). The highest possible raw score on this test
was 55 and was attained by about 0.4 percent of
the sample youths.

Variability in Block Design raw scores was
higher at every age level and for both sexes than
that observed for the Vocabulary subtest (tables
1, 2, and 3 and figure 3). The larger Block
Design standard deviations, however, are prob-
ably a result of the 0 versus 4 scoring of most
items on this subtest, not counting bonus points.
No age trends in standard deviations were
apparent, and the relative variation of Block
Design raw scores tended-to decrease somewhat
with increasing age.

Sex differences in scores.—Throughout the
age range tested, boys on the average scored
higher than did girls on the Block Design subtest
(table 3). The differences were statistically
significant at all age levels and ranged from
about two to four raw score points.

Grade placement.—On the Block Design sub-
test, as on the Vocabulary subtest, mean raw
scores tended to increase with successive grade
levels among both boys and girls (table 3). This
was true for each 1l-year age group. At every
grade level, boys attained higher scores than
girls, including youths in special placement and
those who left school before graduating. The sex
differences in mean scores were large enough to
be statistically significant at the 5-percent con-
fidence level for youths in the 6th through the
12th grades and for those in special placement.
There was a tendency for younger children in
each grade to perform somewhat better than did
older children on this test, up to about the 10th
grade (table 3).

Comparison With the WISC
Standardization Group

The WISC was standardized in 1949 on a
sample of 100 boys and 100 girls at each year of
age from 5 through 15.12,37 The standardiza-
tion sample also included 55 children, most of
them institutionalized, who were in the chrono-
logical age range 5 through 15 years and
determined by staff psychologists of their
respective institutions or schools as having IQ’s
under 70 but not below 50. With the exception
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of the known low IQ group, most of whom were
tested within 2 months of their midyear, each
child was tested within 1% months of his
midyear. Only white children were included in
the standardization group.

Within each year of age and for the total
group, the standardization sample was selected
so that it would be representative of the total
U.S. population, according to data from the
1940 U.S. Census of Population, with regard to
the following three variables:

1. The proportion of the U.S. population
living in each of four geographic regions of
the country—(1) the region comprised of
the New England and Middle Atlantic
States, (2) the region comprised of the
North Central States, (38)the region
comprised of the South Atlantic and
South Central States, and (4) the region
comprised of the Mountain and Pacific
States.

2. The proportion of the 1940 U.S. popula-
tion living in rural and urban areas.

3. The proportion of the total adult em-
ployed white male population in nine
occupational classification groups.

The Midwest group was reduced in size and
the Western group was made slightly larger than
the U.S. proportions in 1940 to allow for
wartime and postwar population shifts during
the 1940’. Standardization testing took place in
85 communities. The sample was drawn from
school populations, except for the majority of
the 55 children of known low IQ’s, most of
whom were institutionalized.

Except for a slight bias for urban and small-
town areas as opposed to rural areas, and aside
from the fact that the standardization was
accomplished on a native white population only,
the standardization sample for the WISC has
been regarded as good.10

The present study was based on findings from
6,768 examined youths who may be considered
representative of the estimated 23 million non-
institutionalized youths 12-17 years old in the
United States as of the midpoint of the survey.
Testing took place at 40 locations between 1966
and 1970. The sample design used in the survey
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was a multistage, stratified probability sample of
households in land-based segments. A more
detailed description of the sampling design is
presented in appendix I and in previous publi-
cations.6-8 The sampling frame insured the
representativeness of the sample with respect to
degree of urbanization, region, and the rate of
population change from 1950 to 1960, the latter
being an indirect indicator of the economic
condition of the area. Data used in this report
for each sample youth were inflated in the
estimation process to characterize the larger
universe of which the sample youths are repre-
sentative and to include an adjustment for the
nonresponse group. This made the final sample
estimates of the populations agree exactly with
independent controls from the Bureau of the
Census for the U.S. noninstitutionalized popula-
tion as of the approximate midpoint of the
survey, with regard to age in years, race, and sex ,
for the study population. Thus, findings from
the present study are based on from approxi-
mately 960 to 1,200 youths at each year of age
12 through 17, and may be considered repre-
sentative of the total noninstitutionalized U.S.
population of 12- through 17-year-olds with
regard to age, race, sex, region, population size,
and rate of population change between 1950
and 1960.

Comparisons of raw score means and standard
deviations on the Vocabulary and Block Design
subtests for the 1949 WISC standardization
sample and U.S. estimates from the national
Health Examination Survey are shown in figures
5 and 6. WISC standardization sample means
and standard deviations were estimated from the
conversion tables in the WISC Manual. For every
4-month age group in the range 12 through 15
years, estimated WISG standardization means for
the Vocabulary subtest exceeded unsmoothed
means from the Health Examination Survey.
The differences ranged from about 3 to 6 raw
score points. For the Block Design subtest also,
estimated WISC standardization group means
ranged from about 2 to 8 raw score points
higher than corresponding Health Examination
Survey findings.

Using data from the previous survey of 6- to
11-year-olds, it is possible to compare Vocabu-
lary and Block Design subtest characteristics
from the original Wechsler standardization
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sample and the national Health Examination
Surveys in more detail. The comparisons are
made for ages 7', 10%, and 13'%, ages which the
test developers felt were probably most repre-
sentative of the age range for which the WISC
was designed.12 At the 7%-year age level, the
mean Vocabulary subtest raw score was lower in
the Cycle II sample of the Health Examination
Survey than that estimated from the original
WISC sample, and the variability was greater.
Both differences were statistically significant.}
At age 10% years, the mean and variability of
the distribution of Vocabulary raw scores were
both slightly, but not significantly, greater in the
Health Examination Survey sample than in the
WISC sample.] Among the 13%-year-olds, the
Health Examination Survey mean Vocabulary
raw score was significantly lower than the
original standardization figure, while the varia-
bility was slightly, but not significantly greater.

For the Block Design subtest, mean raw
scores in the Health Examination Survey ex-
ceeded those found in the WISC standardization
sample at ages 7%2 and 10% and were lower than
those found in the WISC group at age 13%. The
differences were statistically significant for the
7%- and 13%-year age groups. Variability of the
distribution of Block Design raw scores was
slightly greater in the Health Examination
Survey sample than the WISC sample at age 7%,
significantly smaller than the WISC group at age
10%, and slightly, but not significantly, smaller
than the WISC sample at age 13%.

The correlations between scaled scores on the
Vocabulary and Block Design subtests in the
national Health Examination Survey are in fairly
close agreement with those of the original
standardization sample. At age 7%, the Pearson
Product-Moment coefficient of correlation
found in the Health Examination Survey,
0.38 + 0.027, was slightly higher than the stand-
ardization sample figure of 0.33, while at age
10% it was slightly lower, 0.50 + 0.022, com-
pared with 0.54 in the WISC group. At age 13%,
the correlation coefficient found in the Health
Examination Survey was 0.54 + 0.159, some-
what higher than that in the standardization
sample, which was 0.42.

Boys tended to score higher than girls on the
verbal and performance measures in both the
original WISC standardization group, which

1



employed all 12 subtests of the WISC battery,
and in the present study, which was limited to
one verbal subtest and one performance subtest.
Seashore, Wesman, and Doppelt found that, on
the average, boys in the standardization group
did slightly better than girls at each year of age
from 12 through 15.37 The differences found in
that study were small, but consistent, occurring
primarily in the older age groups. On the total
Verbal Scale, boys excelled girls by more than 3
points at age 8 and ages 10 through 15. On the
full Performance Scale, the differences favored
boys by more than 3 points at ages 8 and 10,
while the girls did better at ages 5, 6, 7, and 9.36

In the Health Examination Survey, which
included 16- and 17-year-olds, boys also tended
to do slightly better on the tests than did girls.
On the Vocabulary subtest, average scores for
boys exceeded those for girls by 1 to 3 raw score
points at every l-year age level except the
oldest, when the means were identical. The
differences were statistically significant, how-
ever, only among the 12-, 13-, and 15-year-olds.
On the Block Design subtest, boys, on the
average, outscored girls at every age level from
12 through 17. The differences were statistically
significant at all age levels and ranged from
about 2 to about 4 raw score points.

Normalized Scaled Scores

To express scores in a form that indicates a
youth’s performance on a test relative to his age
group, to make such scores comparable among
different age groups, and to construct a common
metric for the comparison of two or more tests
or subtests of different length, raw scores must
be converted to some common measure. In the
original WISC standardization process, normal-
ized standard scores with a mean of 10 and a
standard deviation of 3 were constructed for
each of the 12 subtests within each age level
The WISC Manual provides such scores for each
4.month age interval from age 5 through 15
years.

In the present study raw scores from the total
U.S. sample were similarly converted to normal-
ized standard scores with a mean of 10 and a
standard deviation of 3 for each subtest within
each 4-month age interval.3% As in the WISC
standardization process, minor irregularities in
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the progression of scaled score equivalents from
age to age were smoothed. It was assumed that
these irregularities were due to sampling variabil-
ity. Because there were few instances of such
minor deviations, and these were at the extremes
of the raw score distribution, the scaled scores
are essentially a direct translation from raw
scores to a normalized distribution of scaled
scores with'a mean of 10 points and a standard
deviation of 3 points. Tables 6 and 7 present the
scaled score equivalent of each raw score from
the present study.

Mean scaled scores on the Vocabulary and
Block Designi subtests are shown according to
age in years, sex, and grade placement in tables 4
and 5 and parallel the findings on raw scores
reported above. Mean scores on each subtest
were generally slightly higher for boys than for
girls and tended to increase with successive grade
levels. Younger children in each grade tended to
attain higher scaled scores than did older chil-
dren in the same grade. Among the relatively
small number of youths in the sample who left
school before graduating, both boys and girls
obtained higher mean scores on the Block
Design subtest than on the Vocabulary subtest;
the differences were statistically significant for
both boys and girls.

Construction of a Short Form

To carry out analyses of the interrelationships
among intellectual development and other
survey variables, some approximate index of
general intellectual development is required,
incorporating both the Vocabulary and Block
Design subtests. For this purpose it was decided
to employ a linear transformation of the simple
sum of the scaled scores on the two subtests into
a new distribution of standard scores with a
mean of 100 points and a standard deviation of
15. This method weights the two subtests
equally and makes use of the recent representa-
tive national norms provided for each subtest by
the survey. The resulting standard scores are of
the same order of magnitude as the WISC Full
Scale 1Q; and as constructed in the present
study, can range from 43 to 157. Such an
index is obviously not as reliable as one based on
all 10 subtests. It is, however, a reasonable
estimate of intellectual development, suitable



for the research purposes of the survey.l10.11
The basis for converting the sum of the scaled
scores into index scores in this study is shown in
table 8.

Variations in mean index scores associated
with age, sex, and grade placement are presented
in table 9. With the two subtest results com-
bined, boys again tended to outscore girls, the
mean differences being statistically significant
for each 1l-year age group except for the
17-year-olds.

Variations in mean scores with grade are
similar to those observed among the separate
subtest scaled scores. Mean scores tended to
increase with successive grade levels. Youths in
the normal, or modal, grade placement for their
age obtained mean scores slightly above 100, the
average score. Youths who were accelerated in
grade placement tended to obtain above-average
scores, while older youths in each grade ob-
tained lower than average scores.

Percentile Equivalents

Another index of a youth’s relative standing
in his age group with regard to a particular
characteristic is the percentile equivalent. Per-
centile equivalents, as defined in this report,
represent the percentage of individuals in the
sample falling below particular raw scores. Table
10 presents selected percentile equivalents of
raw scores for both subtests, based on results
obtained in the Health Examination Survey. The
percentile equivalents were computed at 1-year
age intervals from 12 through 17 for both sexes
combined and for boys and girls separately and
were smoothed at the extremes of the distribu-
tions. Thus, a 14-year-old obtaining a raw score
of 48 on the Vocabulary subtest in this national
sample surpassed 75 percent of the 14-year-olds
tested. Unsmoothed cumulative percent distribu-
tions of raw scores for each subtest, plotted on
normal probability paper, are shown in figure 7.
Cumulative percentages derived from a normal
distribution would yield a straight line curve on
such a graph. Thus it appears that Vocabulary
subtest raw scores are approximately normally
distributed within each age group in this study.
The cumulative percent distribution of Block
Design raw scores is much more irregular,
particularly at the lower raw score levels.

DISCUSSION

Though the roots of testing itself are lost in
antiquity, the major development shaping the
contemporary testing of general intellectual level
had its effective beginning with the development
of the Binet-Simon Scale in 1905. Binet and his
coworkers were seeking to measure general
intelligence in an educational setting in order to
jdentify children in Paris schools who would
require special educational services.39,40 The
first such tests were considered successful be-
cause they differentiated between children
known to do well in school and those known to
perform poorly in the classroom. Most later tests
of intellectual level were patterned after and
validated following the Binet model, thus con-
tinuing the influence of the scholastic aptitude
orientation on intelligence testing.39 These tests
are thus indicators of both previous opportunity
to learn and of ability to learn something new in
a scholastic setting.

Despite the fact that Wechsler developed the
WISC in protest against the measurement con-
cept of mental age implicit in the Stanford
revision of the Binet Scales and despite several
important differences between the WISC and the
Stanford-Binet, a number of WISC validation
studies have used the Stanford-Binet as a crite-
rion. Correlations between WISC Full Scale
Scores and Stanford-Binet IQ’s tend to be high,
generally in the mid-80’s, with some as high as
the reliability coefficients of the tests.10,39

A number of investigators have found con-
current validity coefficients between WISC
scores and achievement tests or other academic
criteria clustering around 0.60.39 As pointed
out above, the Vocabulary and Block Design
subtests of the WISG are the most reliable of the
entire Scale, and a short form consisting of this
dyad appears to be about the best available,
given the constraints and research purposes of
the Health Examination Survey.

This study makes available for the first time
Vocabulary and Block Design subtest findings
for a national probability sample of the noninsti-
tutionalized population of youths 12 through 17
years of age with proportionate representation
from all races. The sample is several times larger
than that used in the original test standardiza-
tion and hence should provide an even more

13
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Figure 7. Cumulative percent distributions of WISC Vocabulary and Block Design raw scores by age, plotted on normal probability

paper:

stable base for standardization of the two
subtests than did the original standardization
sample.

The finding from the present study that
Health Examination Survey raw score means
were somewhat lower than those estimated from
the WISC standardization group in the age range
12-15 years is interesting. Though this study can
provide no definitive explanatlon, one likely
reason is the difference in the two sample
designs. As mentioned earlier, Wechsler’s stand-
ardization was carried out in the late 1940’s on a
sample of white persons only, although it did
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United States, 1966-70.

include some children who were institutional-
ized. Health Examination Survey findings are
based on a national probability sample designed
to be representative of the total, noninstitution-
al population aged 12 through 17 years in the
United States during the period 1966-70, with
respect to age, sex, race, region, population size,
and other socioeconomic variables.

A second finding from the present study that
boys tend to outscore girls on at least these two
subtests of the WISC is consistent with other
analyses, including the Health Examination
Survey of children 6 through 11 years of age,!



Mercer and Smith,11 and Seashore et al., in their
original standardization study of the WISC.37
Regarding these differences in scores between
boys and girls, Seashore and his coworkers
concluded that the most reasonable assumption
was that boys and girls are equal in levels of
mental ability, but either the test items chosen
turned out to be slightly biased in favor of boys
or the 1949 standardization sample of boys was
somehow biased; or that both biases may be
responsible for the differences. This conclusion
was based on the fact that Terman and Merrill
found similar results in their 1937 revision of
the Stanford-Binet Scales and could also find no
definitive explanation from their data.4! Find-
ings from the present study and the previous
survey of children, however, are based on large
samples that are closely representative of the
total U.S. noninstitutionalized population of
6-17-year-olds. In the light of the results of these
two HES investigations, the hypothesis of bias in
the standardization sample selection of children
and youths does not explain the sex differences
in scores. Although Seashore’s data did not show
test results separately for the two subtests used
here, it is likely that the persistent difference
between the scores of boys and girls on these
subtests would have been found in the original
study because of the high correlation between
these two subtests and the total Verbal and
Performance Scales of the WISC.

Another implication of the WISC results
pbtained in Cycles II and III can be drawn from
the variation in mean indexes of verbal and
%erformance level over the age range 6-17 years.

sing raw score data from both eycles it is
possible to construct approximate group growth
curves for verbal development, as measured by
the Vocabulary subtest, and for nonverbal
aspects of intellectual development, as assessed
by the Block Design subtest. These curves are
not true growth curves because the approach
here was essentially cross sectional rather than
longitudinal. Also, an interval of about 3 calen-
dar years separated the midpoints of the two
surveys, and as mentioned earlier, some of the

children examined in Cycle II had become
eligible for and- were selected for inclusion as
sample youths in Cycle III, thus introducing a
guasi-longitudinal aspect to these two sequential
cross-sectional surveys. Because the time interval
between the two surveys was small, it is likely
that test scores from the two surveys are
comparable and can be treated, for the most
part, as resulting from a cross-sectional design.
In addition, the fact that the age range encom-
passed in the two surveys was relatively small
tends to minimize one of the major difficulties
in the analysis of growth data from cross-
sectional designs, namely, the differential effect
that major cultural changes may have on the
population characteristics of some but not all
age groups studied.13,42

Smoothed Vocabulary and Block Design raw
score means for each 4-month age interval from
ages 6 through 17 are shown in figure 8. The
curves were smoothed using a 3-point moving
average technique. The curves of both Vocabu-
lary and Block Design raw score means illustrate
a rapid rate of increase in the younger groups
and a somewhat decelerating rate of increase in
the older age ranges. Unsmoothed means for
each 1-year age group from 6 through 17 years
of age appear in figure 9 and generally illustrate
the same trend. Notably absent from these
curves and from curves of changes in smoothed
raw score means from age to age is the “adoles-
cent growth spurt,” a phenomenon typical of
many physical aspects of growth and develop-
ment.43 Recent longitudinal studies of intellec-
tual growth suggest that intelligence continues
to increase gradually after the teens, that many
of the more complex intellectual skills reach
their peak as late as age 50, and that only items
that depend on speed and intensity of response
show the decline in the mid-twenties long
considered characteristic of intellectual develop-

ment.13

A more detailed discussion of sex differences
in scores on the Wechsler scales and of changes
in scores over age has been published.15
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SUMMARY

This report has presented findings on two
subtests of the WISC, Vocabulary and Block
Design, administered to a national probability
sample of youths in the Health Examination
Survey of 1966-70. In the survey, a probability
sample of 7,514 youths was selected to represent
the 23 million noninstitutionalized youths, 12
through 17 years of age, in the United States. Of
the 7,514 youths selected in the sample, 6,768,
or 90 percent, participated in the survey. Be-
cause of the sample design, adjustment for
nonresponse, and weighting procedures used in
the survey, findings for these youths may be
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considered to be representative of the total
noninstitutionalized population of 12- through
17-year-olds in the United States with respect to
age, sex, race, region, and other socioeconomic
characteristics.

Variations in raw scores and scaled scores
associated with age, sex, and grade placement
have been discussed in this report. Percentile
equivalents have been constructed, and the
derivation of normalized scaled scores and a
short-form estimate of WISC Full Scale Scores
for subsequent use in analysis of survey data
have been described.

Findings on the two subtests have been
compared with data estimated from Wechsler’s
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original standardization sample, and variations in
mean subtest raw scores over the age range 6-17
years have also been discussed.

Selected findings include the following rela-
tionships:

1. Mean raw scores on both subtests tended
to increase with age, with a tendency to
level off in the older age groups.

2. For every 4-month age group in the
12-15-year age range, Health Examination
Survey mean raw scores on each subtest
were lower than those found in the

original standardization sample, which
consisted of white youths only but in-
cluded some children and youths in
institutions.

. Mean raw scores for boys generally ex-

ceeded those for girls.

. Scaled Scores and estimated Full Scale

Scores exhibited a tendency to increase
with successive grade levels.

. Youths who had left school before gradu-

ating tended to score significantly higher
on the nonverbal test than on the verbal
test.
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Table 1. Mean and standard deviation {SD) of raw scores on the Vocabulary subtest of the WISC, by sex and age, and mean scores, by grade, sex, and age, for

noninstitutionalized youths: United States, 1966-70

Total Present grade in school
High Higher Special Left
Sex and age Lower school than laZement before
Mean SD than 5th 6th 7th 8th 9th 10th | 11th | 12th | graduate 12th P graduating
5th

Both sexes Mean raw score

12-17 years ... 41.2 | 11.24 189 | 25.0 | 32.1] 37.0 | 39.7 | 41.0 | 44.0 | 47.0 | 49.0 47.5 54.1 214 321
12years .......... 36.5 9.44 19.1 | 26.6 | 334 | 38.2 | 41.2 * .- .- .- .- --- 216 .-
1Bvyears . ..o 38.8 | 10.76 *1 2421 270 36.8 | 41.1 | 428 . * .- .- .-- 19.4 ---
14 years .. ... covs. | 409 ] 10.87 » *{ 200} 31.8 | 38.1 | 434 | 46.3 * * --- .-- 20.5 -
1Byears .. .... veee 42,2 | 11.20 * * * 28.8 | 31.0 | 389 | 44.9 | 48.9 » * - * *
1Byears . ...ov0vs 44.4 | 11,27 * * .- * 1361 ] 322 | 42.7 | 47.5 | 49.6 * * * 32.2
17years.......... 452 | 11.39 .. “en .- * * 1269 | 37.2 | 449 | 489 47.4 54.1 * 33.0

Boys

12-17 years . .. 42,2 | 11.26 205 | 25,0 | 33.8| 385 | 41.2 | 422 | 45.1 | 48,0 | 50.2 50.1 54.6 22,2 336
12years . v ein . 37.8 9.75 205 | 26,4 | 35.0| 39.9 | 43.2 * EE .- .- .- --- 22.4 .-
1Byears .o, v uuns 403 | 10.96 * | 25.0 ] 296 | 38.7 | 43.0 | 44.1 * --- --- --- --- 20.0 .-
T4years ....... - 42,0 | 11.01 * *1 2961 33.2 | 39.7 | 455 | 48.6 .- M .- .- 211 »
MByears ..o viuns 43.5 | 11.12 d *1 31.3 | 32.8 ] 40.3 | 47.1 | 51.0 * * * »
16years . ......00 451 | 11.34 ... .- .- * 1372 | 336 | 42.7 | 48.8 | 52.0 .- * * 30.8
T7years .. ... 452 | 11.49 .- --- --- * * | 26.8 | 37.5 | 45.1 | 49.8 50.1 54.9 . 35.8

Girls

1217 yoars ... | 40.2 | 11,12 17.3 | 25.0 | 299 35.4 | 38.1 | 39.8 | 42.8 | 46.0 | 48.0 46.2 §3.7 19.6 30.7
12years .. .ovv vt 35.2 8.93 183 | 284 | 31.5| 36.6 | 39.7 .- 201 ---
RECRY:Y: [ SN 37.3 10.34 * * 1 23.3| 34.4 ] 394 | 41.7 - * --- ... ... 18.0 ---
Tdvyears . vveenses 39.7 | 10.60 * *| 206 | 360 41.7 | 443 - * *
15years .. ... PN 40.9 | 1113 c-- * * * 1 282 369 | 43.0 | 47.3 * - --- * *
1Gyears .. ...t 43.7 1 11.14 .- *ro--- * *| 208 | 428 | 46.3 | 475 * * * 334
17vears oo e 453 | 11.29 .- .- .- * .- * | 36.6 | 44.6 | 48.1 46.0 53.5 * 29.9
Standard error, total . . 0.59 3.82) 205] 101} 066 | 0.54 | 063 | 064 | 043 | 0.53 1.91 1.27 1.21 0.84
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Table 2. Mean, standard deviation {SD}, coefficient of variation (CV), median, and standard error of the mean (SE) of raw scores on
the Vocabulary and Block Design subtests of the WISC for noninstitutionalized youths, by 4-month age intervals: United States,

1966-70
Vocabulary subtest Block Design subtest
Age interval n N
Mean SD cv Median SE Mean SD cv Median { SE
Raw score

12 years:

0-3months . ......... 318 | 1,081 35.6 898 | 0.25 36.8 | 0.55 23.8 ] 1288 | 0.54 23.5] 0.62

4-7months . ......... 440 | 1,466 36.1 9.47 | 0.26 364 [ 0.75 23.5 | 1266 | 0.66 23.11 0.94

811months ......... 432 | 1,456 37.6 9.65 | 0.26 38.0 | 0.40 24.8 | 13.04 | 0.53 25.1| 0.70
13 years:

0-3months . ......... 414 | 1,356 38.6 | 1098 | 0.28 39.0 | 0.65 26.0 | 13.02 | 0.50 27.3| 0.75

4-7months . . ........ 403 | 1,323 38.2 | 1061 | 0.28 38.5 | 0.84 259 | 13.75 | 0.53 26.5] 1.01

8-11months ......... 390 | 1,271 39.8 | 1061 | 0.27 40.8 | 0.87 27.2 | 13.51 | 0.50 279 | 0.68
14 years:

0-3months .......... 414 | 1,337 404 | 1064 | 0.26 41.3 | 0.86 28.6 | 13.51 | 047 29.2 | 0.63

4-Tmonths .. ........ 379 | 1,170 409 | 11.12 | 0.27 40.5 | 1.32 29.3 | 13.90 | 047 298| 0.99

811months ......... 409 | 1,334 41.3 | 10.87 | 0.26 42.2 | 0.69 299 | 13.53 ] 0.45 306 | 0.74
15 years:

O3months .......... 370 | 1,220 41.8 | 11.12 | 0.27 42,1 | 0.67 29.0 | 13.03 | 045 29.4 | 0.66

4-7months .. ........ 381 | 1,287 423 { 11.33 | 0.27 42.4 | 0.80 30.1 | 14.01 | 0.47 30.5| 0.87

8-11months ......... 365 | 1,244 425 | 11.15 ] 0.26 42.8 | 1.1 295 | 13.62{ 0.46 30.81 0.83
16 years:

O3months .......... 404 | 1,408 43.9 | 10.55 | 0.24 45.0 | 0.89 31.5 | 13.66 | 0.43 33.3| 095

4-7months . ......... 328 | 1,029 44.4 | 11.97 | 0.27 45.6 | 0.82 32.1 ] 13.74 | 043 33.5| 0.76

811months ......... 360 1,188 44.9 11.44 | 0.256 45.4 | 0.80 31.9 14.64 | 0.46 34.5 0.94
17 years:

03months . ......... 336 | 1,232 45.0 | 11.63 | 0.26 46.0 | 0.93 33.0 | 13.86 | 0.42 349 | 0.83

4-7Tmonths . ......... 294 | 1,061 448 | 1093 | 0.24 46.2 | 0.83 325 | 13.67 | 0.42 3441} 082

8-11months ......... 327 | 1,214 459 { 11.51 | 0.25 46.4 | 0.98 334 | 13.70 | 0.41 35.7| 0.72

NOTE.—n = sample size; N = estimated number of youths in population in thousands.
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Table 3. Mean and standard deviation {SD} of raw scores on the Block Design subtest of the WISC, by sex and age, and mean scores, by grade, sex, and age for

noninstitutionalized youths: United States, 1966-70

Total Present grade in schoo!
High Higher Soecial Left
Sex and age Lower school than lapement before
Mean SD than Sth 6th 7th 8th Sth 10th | 11th | 12th | graduate 12th plac graduating
5th
Both sexes Mean raw score
12-17 years ... 289 | 13.88 10.3 | 13.0] 203 ] 246 | 274 | 29.4 | 314 | 34.2 | 35.1 371 40.2 12.0 22.2
12vyears .......... | 24.0] 1287 9.2 145 21.0| 25.7 | 28.6 * .-- 9.6 .-
13years . .........| 26.3]| 1344 *} 109 | 1725 | 244 | 28.0] 31.0 * * .-- 1.8
M4years ..........| 293} 13,65 * *| 204 | 19.2 | 271 | 314 | 345 * * --- .. 10.8 hd
1Byears v . ov v 206 | 13.58 * * * 18.7 | 209 | 27.1 | 31.9 | 33.2 * * .- * *
16years .......... | 318 14.01 * * .- * 1237} 23.2| 294 | 35.0 | 354 * * * 214
17years .o ov v evvns 33.0] 13.76 ..~ ... .e- * *] 198 ) 29.7 | 33.0 | 35.0 37.2 39.9 * 228
Boys
12-17 years 304 | 13.73 45| 185 | 223 | 258 | 29.3| 31.0 | 33.7 { 36.2 | 37.3 38.1 43.4 138 24.7
12years ..........| 266 [ 1282 13.7| 148 | 228 | 27.2 | 33.0 * 11.0
WByears .....o0v0 | 277 1332 *| 105 204 | 26.0 | 29.6 | 32.1 * 14.7
fdyears . . oovn .. 30.8| 13.86 * *1 244 196 | 294 338 | 36.7 .- * ... .- d *
15years . oo vnenn 31.3| 13.21 * .- *| 200 | 226 | 29.4 | 346 | 336 * * --- * *
16years .. ........| 342 1344 .. .. .-- * 1248 245) 31.7 | 37.8 | 39.4 .- * - 22.7
17years..........| 339]| 1364 .. .- .- * *| 196 | 308 | 34.1 | 36.8 37.7 428 » 26.2
Girls
1217 years ... 272 13.84 6.1 123 17.8] 23.3 | 26.4 27.7{ 29.2} 32.3 | 33.1 36.6 37.6 8.3 19.8
12years .o .vv v 224 | 1271 6.8] 14.0] 189 | 24.2 | 25.2 6.7
1Byears . .v.vvvvv o | 260 1342 * *1 136 | 224 | 26,6 300 * * .-- .- .- 6.2 ---
Mdyears ......... .} 276 13.24 * .- *] 185 | 24.1| 294 | 32.6 * --- .- .-- * *
16years . oovvne 27.7| 13.70 --- * * =] 183] 239 | 295 328 . * --- * *
WByears ... vvlln 294 | 14.17 * * --- * *| 208} 27.0| 323 | 318 * M * 20.2
17years o vvvniann 32,0| 13.80 .- --- ... * .-- *]1 273} 319 | 334 37.0 37.5 * 18.9
Standard error, total . . 0.36 284 | 1.72| 108 ) 063 | 040] 042} 048 | 052 | 0.46 1.569 1.61 0.91 1.24
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Table 4. Mean Scaled Scores on the Vocabulary subtest of the WISC for noninstitutionalized youths, by grade, sex, and age: United States, 1966-70

Present grade in school

High Higher Special Left
Sex and age Total || Lower school than laiement before
than 5th 6th 7th 8th 9th 10th | 11th | 12th | graduate 12th P graduating
6th
Both sexes Mean Scaled Score

12-17 years .. ... 10.0 4.5 6.5 8.7 9.9 | 10.1 99| 103 | 10.7 | 109 10.5 12.4 5.0 6.8
12vyears ........... 10.0 4.9 7.2 9.2 { 106 | 11.2 * -.- .- .- 6.7 -
1Byears ........... 10.0 * 6.0 6.8 95| 106 | 109 * * .- .- .- 4.6 “nn
Tdyears ........... 10.0 * * 6.7 7.5 93 | 10.7 | 11.3 * * .- -- 4.5 *
15years ........... 10.0 * * * 6.5 7.0 9.1 107 | 11.8 * * --- * *
16years ........... 10.0 * * .-- * * 6.9 96| 108 | 11.3 * » * 6.9
17years ........... 10.0 .- --- --- * * 5.6 8.0 9.9 [ 108 10.4 12.3 * 6.9

Boys

12-17 years . . ... 10.3 4.8 6.6 9.1] 103} 105 | 102 | 106 | 11.0| 11.3 11.2 12.6 5.2 7.1
12vyears ........... 10.4 5.5 6.8 9.7 | 110 11.8 * .- .v- .-- ... 5.9
1MByears ........... 10.4 * 6.2 76 [ 100 | 11.2 | 11.2 * LR .- 4.8
14years ........... 10.3 * * 6.9 7.9 9.7 | 11.2 ] 120 .- * .- m.- 4.6 *
15years ........... 10.4 .- --- * 7.2 7.5 95 | 11.3 | 124 * * .- * *
1Gyears ........... 10.2 --- .- .- * * 7.3 9.6 | 11.2 | 12.0 .- * * 6.5
17years ........... 10.0 --- .- -- * * 5.6 8.1 9.9 | 111 11.2 12,6 * 7.6

Girls

12-17 years .. ... 9.7 4.2 6.4 8.0 9.5 9.7 96| 100 | 104 ] 106 10.0 12.2 4.6 6.5
12years ........... 9.6 4.6 7.6 86 | 10.1 | 10.7 --- .- --- ... .- 5.4 -
13years ........... 9.6 * * 5.9 8.8 | 10.1 | 106 * * .- .. --- 4.2 L
T4vears ........... 9.6 * .- * 6.9 8.7 { 10.2 | 108 * .- .e- .- * *
1Gyears ........... 9.6 .- * * * 6.2 86 | 102 11.3 * * “.- * *
1Gyears ........... 9.8 --- * .- * * 6.2 96| 104 | 108 * * * 7.3
17vyears ........... 10.0 --- .- .- * .- * 7.9 9.9 ! 106 10.0 121 * 6.1
Standard error, total ... 0.16 118 | 062 | 030 ] 0.19 ] 0.14 | 0.17 | 0.16 | 0.13 | 0.14 0.53 0.33 0.37 0.21
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Table 6. Mean Scaled Scores on the Block Design subtest of the WISC for noninstitutionalized youths, by grade, sex, and age: United States, 1966-70

Present grade in school

High Higher Special Left
Sex and age Total || Lower school than laiement before
than 6th 6th 7th 8th 9th 10th | 11th | 12th | graduate 12th p graduating
5th
Both sexes Mean Scaled Score
12-17 years .. ... 10.0 5.8 7.3 9.1 99 1] 101} 100 | 10.2 | 105 | 105 16.8 11.5 6.2 8.0
12vyears ........... 10.0 5.8 7.8 94| 104 | 109 * --- --- --- --- 6.6
13years .....o0v v 10.0 * 6.6 8.2 9.6 | 10.3 | 108 * * .-~ -.- .- 5.9 .-
14years ........... 10.0 * * 8.2 7.9 961 105 | 111 * * .- .- 5.1 *
16years ........... 10.0 * * * 7.4 8.0 9.4 | 104 | 10.7 * * --- * *
16years ........0... 10.0 * * .- * 8.2 8.3 9.5 ] 106 | 10.7 * * * 7.8
17vyears ....ovvvnn 10.0 .-- .- .- * * 7.5 9.4 | 100 | 105 10.8 11.4 * 8.0
Boys
12-17 years .. ... 10.4 7.0 75 96| 101 { 1041 103 | 10.7 | 11.0 | 11.0 11.0 12.2 6.6 8.5
12years ..ot 10.4 7.3 8.0 98| 1071 119 * .- -.- .- - --- 7.0 ---
13vyears ........... 10.2 * 6.6 8.8 991 10.7 | 11.2 * .- --- .- --- 6.6 .-
t4years ........... 104 * * 3.0 801 101 | 11.0 | 116 .- * EERN * *
16years ........... 10.3 * --- * 7.9 8.5 981 11.0 | 108 * * “-- * *
16years ........... 10.5 .- .- .- * 8.4 85 ] 100 | 11.3 | 116 .- * * 8.2
17vyears . .......... 10.3 .us o - * * 75 9.7 | 10.3 | 108 11.0 119 * 8.7
Girls
12-17 years .. ... 9.6 4.6 6.9 8.6 9.6 9.7 9.7 9.7 | 10.0 { 10.1 10.7 11.0 5.3 7.5
12vyears ..o 9.6 5.1 7.6 89| 10.1{ 101 aen .- .- ... .- .- 5.6 ---
13years ........... 9.6 * * 7.3 9.1} 100 105 * * --- .- --- 4.6 ---
M4years ......conn. 9.7 * .- » 7.8 9.0 101} 106 * .- .- .- * *
t5years ........... 9.5 ... * * * 7.3 8.7 9.9 | 106 * * .- * -
1Byears .......0... 9.4 * * .- * * 7.9 9.0 | 10.0 9.9 * M » 7.5
17years ........ ' 2.8 - .- .- * LR * 8.8 9.8 [ 10.1 10.8 11.0 * 7.3
Standard error, total 0.08 1.06 | 048 | 0.25)] 0.14 | 0.09 | 0.09 { 0.10 | 0.12 | 0.11 0.31 0.41 0.24 0.32

25



Table 6. Scaled Score equivalents for raw scores on the Vocabulary subtest of the WISC for noninstutionalized youths, by 4-month
age intervals: United States, 1966-70

12 years 13 years 14 years
Scaled Scores 0-3 4.7 8-11 0-3 47 8-11 03 a7 | 81
months | months | months | months | months | months | months | months |[months
Raw scores

[ 0-5 0-6 0-6 0-7 ' 0-7 0-7 0-8 0-8 0-8

T 6-7 7-8 7-8 8-9 8-9 8-9 9-10 9-10 9-10
Y 8-10 9-11 9-11 10-11 10-12 10-12 11-13 11-13 11-13
G 11-14 12-14 12-14 12-14 13-14 13-14 14-15 14-15 14-15
. 15-18 15-18 15-18 15-18 15-18 15-18 16-18 16-19 16-19
= I 19-20 19-21 19-21 19-21 19-21 19-22 19-22 20-22 20-24
[ J 21-24 22-24 22-24 22.24 22-25 23-27 23-27 23-28 25-28
2 25-27 25-27 25-28 25-28 26-29 28-31 28-32 29-32 29-32
2 2 28-31 28-31 29-33 29-33 30-33 32-35 33-35 33-35 33-35
O i et e 32-34 32-34 34-36 34-36 34-37 36-39 36-39 36-39 36-40
10 . it i e e 35-38 35-38 37-39 37-40 38-40 40-42 40-42 40-42 41-43
I 39-40 39-41 40-41 41-43 41-43 43-45 43-45 43-46 44-46
A 41-42 42-44 42-45 44-48 44-48 46-48 46-48 47-51 47-51
2 2 43-45 45-46 46-48 49-50 49-50 49-51 49-52 52-54 52-564
I 46-48 47-49 49-52 51-563 51-53 52-54 53-56 55-57 55-57
1B e e e e e 49-50 50-52 53-55 54-56 54-56 55-57 57-59 58-59 58-60
1 51-54 53-56 56-58 57-59 57-60 58-60 60-61 60-62 61-63
L 55-56 57-59 59-60 60-62 61-63 61-63 62-64 63-65 64-65
18 . e e 57-59 60-61 61-62 63-64 64-65 64-65 65-66 66-67 66-67
L 60-61 62-63 63-64 65-66 66-67 66-67 67-68 68-69 68-69
20 . . e e e 62-80 64-80 65-80 67-80 68-80 68-80 69-80 70-80 70-80
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Table 6. Scaled Score equivalents for raw scores on the Vocabulary subtest of the WISC for noninstitutionalized youths, by 4-month
‘ age intervals: United States, 1966-70—Con.

15 years 16 years 17 years
Scaled Scores 03 4.7 8-11 03 4-7 8-11 03 a7 | 8n
months | months | months | months | months | months | months | months | months
Raw scores
[ 09 09 0-9 0-10 0-10 0-10 0-10 0-10 0-10
O 10-11 10-12 10-12 11-12 1112 11-12 11-12 11-12 11-12
2 12-13 13-15 13-15 13-15 13-15 13-15 13-15 13-15 13-15
< 2 14-16 16-18 16-18 16-18 16-18 16-18 16-18 16-18 16-19
L 17-21 19-21 19-21 19-21 19-21 19-21 19-21 19-21 20-22
< 22-24 22-24 22-25 22-26 22-26 22-26 22-26 22-26 23-26
L 25-28 25-28 26-29 27-30 27-30 27-31 27-31 27-31 27-31
T i e i 29-32 29-32 30-32 31-34 31-34 32-34 32-34 32-35 32-35
8 . et 33-35 33-36 33-36 35-38 35-38 35-38 35-38 36-40 36-41
9 ... Vs 36-40 37-40 37-40 39-43 3943 39-43 39-43 41-44 42-45
10...... ettt e et e 41-43 41-44 41-44 44-46 44-47 44-47 44-48 45-48 46-48
L 44-48 45-48 45-48 47-49 48-51 48-51 49-51 49-51 49-51
-2 49-52 49-52 49-52 50-52 52-55 52-55 52-55 52-55 52-55
13...... ittt e e 53-565 53-56 53-56 53-57 56-58 56-58 56-58 56-58 56-59
1 56-58 57-58 57-58 58 59-60 59-60 59-60 59-60 60-61
B5...... et 59-61 59-61 59-61 59-61 61-63 61-63 61-63 61-63 62-64
L 62-63 62-63 62-63 62-64 64 64-65 64-65 64-66 65-66
17 ..., ettt eee e 64-66 64-66 64-66 65-66 65-66 66-67 66-67 67-68 67-68
= U 67-68 67-68 67-68 67-68 67-68 68-69 68-69 69-70 69-70
19 . i i e e e 69 69-70 69-70 69-70 69-70 70 70-71 71 71
20, . S a e e 70-80 71-80 71-80 71-80 71-80 71-80 72-80 72-80 72-80
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Table 7. Scaled Score equivalents for raw scores on the Block Design subtest of the WISC for noninstitutionalized youths, by 4-month
age intervals: United States, 1966-70

12 years 13 years 14 years
Scaled Scores 03 47 811 03 47 811 03 47 | 8n
months | months | months | months | months | months | months | months [months
Raw scores

0 - - - - - - - - -
T - - 0-1 0-1 0-1 0-1 01 0-1 01
2 it 0-1 0-1 2-3 2-3 2-3 2-3 2-3 2-3 2.3
N 23 2-3 4 4 4 4 4 4 4
4 e it e i e 4 4 5 5 5 5 5 5 5
< 2 5 5 6 6 6 6-7 6-7 6-8 6-8
2 6-8 6-9 7-9 79 7-9 8-10 8-10 9-10 9-11
7 9-10 10 10-11 10-11 10-11 11 11-13 11-13 12-14
2 2N 11-13 11-13 12-14 12-18 12-18 12-19 14-21 14-21 15-22
L 14-20 14-21 15-22 19-22 19-23 20-25 22-26 22-26 23-27
10 21-25 22-25 23-27 23-29 24-29 26-30 27-31 27-32 28-33
B 26-31 26-31 28-32 30-34 30-35 31-35 32-37 33-38 34-38
2 32-37 32-37 33-37 35-38 36-39 36-40 38-41 39-43 3943
2 38-40 38-40 38-41 39-42 40-44 41-44 42-45 44-46 | 44-46
L 41-42 41-43 42-45 43-45 45-47 45-47 46-47 47-48 47-49
12 43-45 44-45 46-47 46-47 48-49 48-50 48-50 49-51 50-51
L 2 46-49 46-49 48-50 48-50 50 51-52 51-52 52 52
1 50 50-51 51-52 51-52 51-52 53 53 53 53
I 51-52 52 53 53 53 54 54 54 54
L 53 53 54 54 54 55 55 55 55
20, .. i i e e 54-55 54-55 55 55 55 - - - -
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Table 7. Scaled Score equivalents for raw scores on the Block Design subtest of the WISC for noninstitutionalized youths, by 4-month
age intervals: United States, 1966-70—Con.

15 years 16 years 17 years
Scaled Scores 03 4.7 8-11 03 4.7 8-11 03 47 | 811
months | months | months ] months | months | months | months | months |months
Raw scores

L - - 0 0 0 0 0 0 0-1
1. St et a e 0-1 01 1 1 1 1 1 1-2 2
2 i e et et e 2.3 2-3 2-3 2-3 2-3 2-3 2-3 3 3
3 . ettt 4 4 4 4 4 4 4 4 4
L 5 5 5 5 5 5 5 5 5
< 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9
< 10-11 10-11 10-11 10-11 10-11 10-11 10-12 10-12 10-12
7 vviianinan L e e s 12-14 12-14 12-15 12-18 12-19 12-19 13-19 13-20 13-20
- 2 15-22 15-22 16-22 19-24 20-26 20-26 20-26 21-26 21-27
L 2 N 23-27 23-27 23-28 25-30 27-31 27-31 27-31 27-31 28-33
O 28-33 28-33 29-33 31-36 32-36 32-37 32-37 32-37 34-38
I T 34-38 34-38 34-38 37-40 37-41 38-41 38-42 38-42 39-42
12 3943 39-43 39-43 41-44 42-44 4245 43-45 43-45 43-46
B 44-46 44-47 44-47 45-47 45-47 46-48 46-48 46-48 47-48
L 47-49 48-50 48-50 48-50 48-50 49-50 49-50 49-50 49-50
12 e 50-51 51 51 51 51 51-52 51-52 51-52 51-52
L e 52 52 52 52 52 53 53 53 53
17 e e e 53 63. 53 53 53 54 54 54 54
2 2 54 54 54 54-55 54-55 55 55 55 55
2 55 55 55 - - - - - -
20, .. i i e - - - - - - - - -
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Table 8. Conversion table for sum of Scaled Scores on the Vocabulary and Block Design subtests into estimates of Full Scale Scores
among noninstitutionalized youths: United States, 1966-70

Sum of Scaled Scores

Short-form
estimate of
Full Scale Score

Sum of Scaled Scores

Short-form
estimate of
Full Scale Score

43
46
49
51

57
60
63
66
69
71
74
77
80
83

89
91

97
100

103
106
109
111
114
117
120
123
126
129
131
134
137
140
143
146
149
181
154
157
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Table 9. Mean estimated Full Scale Scores on the Vocabulary and Block Design short form of the WISC for noninstitutionalized youths, by grade, sex, and
age: United States, 1966-70

Present grade in school

High Higher Special Left
Sex and age Total || Lower school than ) pement before
than | 5th | 6th | 7th 8th gth | 10th | 11th | 12th | graduate | 12th | P2 graduating
5th
Both sexes Mean estimated Full Scale Score

12-17 years . ... | 100.0 ¥2.4 | 823 | 93.7 99.4 | 1005 988 | 1014 ) 103.4 | 104.2 103.7 111.2 74.9 85.1
2years .......... ] 1001 735 | 8.7 | 96.1 | 102.7 | 108.0 * 78.0 ..
1Byears ...vvvvnnn 99.9 * 1789 ] 858 97.4 | 1028 | 104.9 » M .. --- .- 73.1 .-
14vyears ...... veoo | 1004 * * | 85.2 87.0 97.0 | 103.3 | 106.9 * - --- .- 70.0 *
1Gyears .. ..vvun.n 99.7 * * * 82.8 85.7 95.8 | 103.2 | 107.1 * * --- » *
fGyears ........ . 100.0 * * --- * 88.6 86.3 976 | 104.2 | 105.8 * * . 85.0
17years o...... ... | 100.0 .n- .- .- * . 80.2 92.4 99.8 | 103.7 103.7 110.7 * 85.5

Boys

1217 years ..,. | 101.9 76.9 | 833 | 964 | 101.2 | 1027 | 1015 | 103.7 | 1055 | 106.5 106.5 113.9 76.6 87.5
T2yuvars ..., . 102.3 79.6 | 85.2 | 98.6 | 105.1 | 110.6 * .- ... .- .- .- 79.9 .-
1Byears ... nn. 102.0 *| 79.3 | 89.6 99.9 | 105.4 | 106.7 * --- --- --- --- 75.7 .-
Mynis ..., 101.9 * * | 88.0 88.4 99.5 | 106.3 | 110.3 .-- * --- --- 70.5 *
Wyvars oo 101.9 .- .- * 86.0 88.5 98.2 ( 106.5 ] 109.0 * * .- * *
Myears ... ..., 102.2 .- --- .-- * 80.7 88.0 99.0 | 107.1 110.2 --- * * 84.9
17years ..o 100.7 - --- ... * * 80.4 93.4 | 1006 | 1055 106.2 113.2 * 89.3

Girls

1217 years . ... 98.0 67.9 | 81.0 | 90.3 974 98.2 98.1 99.2 | 101.5 | 102.1 102.4 108.9 71.3 82.8
1Ryears ..., Ve 97.8 70.2 | 86.4 | 929 | 1004 1 1025 .. .. .- .. .- .-- 74.5 .-
T3Years . ..cvvnnns 97.7 * * | 80.4 94.2 ( 100.3 | 103.4 * * .- --- .- 67.8 .-
Myears ..o, 98.1 * --- * 84.8 93.5 | 1008 | 104.0 * .- .- .- * *
Wymrs oo 97.5 - * * * 81.5 924 | 100.2 | 105.6 * * --- * *
Wyears ... oo 97.9 --- * “e- * * 83.3 96.2 ] 101.3 ] 101.9 * * * 85.1
T7years (... e 99.4 .- ... .-- * .- * 90.3 99.1 102.1 102.4 108.6 * 81.1
Standard urror, total 0.65 6.00 | 3.00| 1.47 0.91 0.55 0.71 0.66 0.63 0.62 217 1.88 1.76 1.17
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Table 10. Smoothed percentile equivalents of raw scores on the Vocabulary and Block Design subtests of the WISC for

noninstitutionalized youths, by age and sex: United States, 1966-70

Sex and percentile

Age in years

12113 14115 |16 )17} 12| 13 | 14| 16| 16 ] 17
Both sexes Vocabulary raw score Biock Design raw score
L= 58 | 61)] 64| 65 |66 | 671 51| 51| 53| 53] 54| 54
2 55 | 591 61 | 63 |64 | 66 ] 49| 50| 52| 52| 53| B3
L e e e 54 | 571 60| 62|63 | 65| 47} 49| 51| 62| 53| 53
L= 53 | 56| 69 | 61 | 62 | 64| 46| 48 ) 50| 51| 52| 52
L= £ 52 | 55| 681 60| 61 | 63} 45 47 | 50| 50| 52| 52
1 48 | 53| 55 | 57 | 59 | 59 | 42| 45| 47 | 47| 49 ] 50
2 46 | 50| 52 | 54 | 56} 57 | 39| 42 | 45| 45| 47 | 48
2 he e e 44 | 48 ) 50 | 53 | 54 | 565§ 37| 40| 43| 43| 45| 46
< T 43 47| 48| 61 | 53 | 653134 | 37|41 41| 43| 44
L0 42 | 45| 47 1 49 | 51 | 52| 32| 35| 39| 39| 41] 43
BD L e i i e i st e e 41 1 43| 45| 47 {49 | 50] 30} 33| 37| 37] 40| M
B0 Lt i e e e 40 | 42| 44| 45 | 481 49| 28| 31| 34| 35| 38| 39
L 38| 411 43| 44|47 148 26| 29[ 32 33 36| 37
B0 L i i i it e e 37139} 41| 42| 45} 46| 24) 27| 30| 30| 34| 35
QD e ittt e e e 3 | 38| 40} 41| 44| 45| 22| 25| 28} 28| 32| 33
. 3413713813 (42| 43] 20| 23| 26} 26| 30| 31
BB e e e e e 33 135§ 37| 38)40| 421 17| 20| 24| 24| 28| 29
e 32| 33| 36|36 |39]40]| 13| 17| 22 22} 26| 26
2 30} 32| 34| 34| 37|37} 12] 13] 18| 20| 22§ 23
{0 28 | 30 32| 33|35|35)] i1 12| 14] 14| 18] 20
1B i i e et e i e e 26| 27| 30 30| 3233|110} 10| 11] 12| 12| 15
10 it i e et e 24 | 24} 27 | 27| 29| 30 6 9] 10| 10} 10} N1
< 20| 20| 221 24 ) 25| 25 6 6 6 6 6 6
A o e i i ettt it e 191 19| 20| 23| 24| 24 5 6 6 6 6 6
e 18| 18§ 19| 21 ) 22 | 22 5 5 6 6 6 6
2 e e e i e e e e e s 61 17| 17| 19| 204 20 41 5 5 5 5 6
T o e e, 14| 14) 14 16 ] 17| 17 4 4 4 4 4 5
Boys
L 59| 62| 64| 64 | 66 | 67] 52| 52| 54| 54| 54| 54
2 571 60| 62| 63 | 65| 66| 49| 50| 52| 52| 54| 54
2 66 | 69| 60| 62| 64 | 65| 48| 49 | 52 52| &3] 53
L= 55| 58| 60 61 | 63 | 64 ] 47| 49| 51| 52| 53| 53
L2 54 | 57] 69| 60| 62| 63} 46| 48| 50 51| 53| 53
£ 50| 54| 56| 58 | 69 | 59 ]| 43| 46 | 47| 49| 50| 51
2 48 | 52| 54 | 56 | 58| 58| 41| 43 )| 46| 46| 49| 49
L= 46 | 50| 52| 54 | 56| 56| 39| 41| 44| 44| 47| 47
< 44 ( 49| 50 53 | 54| 54] 36| 38| 43| 43) 45] 45
e 43| 47( 48| 50| 52 | 52| 33| 37| 41} 41 43| 43
< N 42 | 45| 47| 49| 51 51| 32( 34| 40| 40| 42| 42
T 47| 43| 45| 47| 49| 49| 30| 32| 38| 38| 40| 41
L 40| 42| 44| 45| 47| 48| 28| 30| 35| 35| 39| 39
L2 38| 41} 42| 44| 46| 46] 26| 29| 33| 33| 36{ 37
A .| 37| 39| 41] 42| 44| 44 24| 27| 30| 30| 34| 35
A0 L e e et e e e .13 | 38| 39| 41| 43| 43| 22| 25| 28 29| 32| 32
N .1 34| 36 38| 39| 41| 411 20f 22| 25| 27} 30| 30
B0 (it i e e it et s 33| 34} 37| 37| 39| 40} 17| 19| 23] 26| 28| 28
2D L e ettt e e 31| 33| 35| 35| 38 38| 13] 14 20| 22| 25| 25
20 ... e r et e i e 29| 31| 34| 34| 35 3| 12 12) 16 19| 22| 22
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Table 10. Smoothed percentile equivalents of raw scores on the Vocabulary and Block Design subtests of the WISC for
noninstitutionalized youths, by age and sex: United States, 1966-70—~Con.

Sex and percentile

Age in years

121 13| 14} 15} 16) 17| 12| 13 14| 15| 16 |17
Boys—Con. Vocabulary raw score Block Design raw score
< 27 1291 321 32| 33133 11] 12}12]13} 18| 18
10 .. Pt et e e e 251 26| 28| 29| 29| 30} 10} 10} 10]12]12] 12
L 211 21| 22 251 25| 2606} 06} 06 | 10 ] 10| 10
L 203 20)] 20} 24]1 24} 24) 06| 06 ) 06 ) 06 | 06 | 06
T 191191 19| 231 23} 23| 06| 06| 06 | 06 | 06 | 06
2 . 000 et e e it e 1771 18] 18] 211 21| 21} 05) 05| 06 | 06 { 06 | 06
LN e e ettt i e e 1411411417117 | 17104} 041 04| 04| 05| 08
Girls
99 ..., e et e e e e 54 | 68| 63| 66 | 66| 67| 50| 50| 53 | 63 | 63 | 54
2 63| 56| 60} 63| 63} 66] 47| 49| 51 | 52 | 63| 53
L2 , - 61| 65| 68| 61| 62| 64 46| 48| 50 [ 50| 52 | 52
12 50| 54| 67| 60| 61| 63| 45| 48} 50 | 50 | 51 | 52
95 et et et e e e 49 | 53| 56| 58 | 61 62 44| 47| 49 | 49 | 50| 52
L 46 | 50| 53| 55 | 67| 59| 40§ 44| 46 | 46 | 46 | 49
2 R 44 1 48| 50 ) 53 | 65) 57 )1 38 41 ] 43 | 43| 44 ]| 47
B0 it i e e 43| 46| 48| 51| 53| 655] 34| 38| 4i | 41 ] 43| 46
1> TP 42 | 45| 47 1.49 | 61| 53] 32| 36 38 | 40 | 41| 44
7 41 1 43| 46| 47 | 50 52| 30| 34| 36 | 38| 39| 41
BE L e e e e 39| 42| 44| 45} 48| 51| 28| 31| 34|35 37| 39
< 38|41 43| 44 47| 49| 26| 29| 32 | 33| 36| 37
2 37| 39| 42| 43| 46| 48| 24| 27| 30| 30| 33| 35
B0 ... e et e e e 36 | 38| 41| 41| 45| 46| 22| 25| 28 | 28 [ 31| 34
N 351371 39| 39] 43| 45| 21{ 23] 26 | 26 | 29| 32
40 ......... e et e e e 33363738} 42 44) 17| 21| 25| 26| 27| 30
< 1< 32| 34| 36| 36| 40| 42} 13| 18| 22 | 22| 24| 28
0 31133)] 34) 35} 39| 41] 12) 13] 20} 20| 22| 25
2 .00 L et et 29| 31| 33| 33| 36| 38| 11| 12} 16 | 16 | 18| 23
20 L e e e e 28 (28| 31| 32| 34| 35} 10] 11| 12 ] 13| 13} 18
B e e e e e 251 26| 28| 2932} 33| 09| 10} 11} 117 11| 13
B0 i e e e 23| 23| 25f 25| 28| 30} 06| 06| 10| 10| 10| 11
5..... e b et e e et 19119 21| 23| 24| 24 05| 06| 06 | 06 | 06 06
L 181191 20} 21 { 23} 23| 05| 05| 05| 05| 06| 06
. 171 17| 18] 19} 20| 221 05| 05| 05 | 051 05 | 06
2 e e e e e e e 16| 16| 16| 18| 19} 19{ 04} 05| 05 | 05| 05| 06
T o it i ittt et e e e e e 14| 14] 14) 14} 16 ] 16| 03| 04| 04 j 04 | 04} 05
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APPENDIX |
TECHNICAL NOTES

The Survey Design

The sample designs for the first three pro-
grams, or Cycles I-III, of the Health Examina-
tion Survey have been essentially similar, in that
each has been a multistage, stratified probability
sample of clusters of households in land-based
segments. The successive elements for this sam-
ple design are primary sampling unit (PSU),
census enumeration district (ED), segment (a
cluster of households), household, eligible
youths, and finally, the sample youth.

The 40 sample areas and the segments utilized
in the design of Cycle III were the same as those
in Cycle II. Previous reports describe in detail
the sample design used for Cycle II and in
addition discuss the problems and considerations
given to other types of sampling frames and
whether or not to control the selection of
siblings.6,7

Requirements and limitations placed on the
design for Cycle III, similar to those for the
design for Cycle II, were that:

1. The target population be defined as the
civilian noninstitutional population of the
United States, including Alaska and
Hawaii, in the age range of 12 through 17
years, with the special exclusion of chil-
dren residing on reservation lands of the
American Indians. The latter exclusion was
adopted as a result of operational prob-
lems encountered on these lands in Cycle
L

2. The time period of data collection be
limited to about 3 years for each cycle and
the length of the individual examination
within the specially constructed mobile
examination center be between 2 and 3
hours.

3. Ancillary data be collected on specially
designed household, medical history, and

@

school questionnaires, and from copies of
birth certificates.

4. Examination objectives be related primar-
ily to factors of physical and intellectual
growth and development.

5. The sample be sufficiently large to yield
reliable findings within broad geographic
regions and population density groups as
well as within age, sex, and limited socio-
economic groups for the total sample.

The sample was drawn jointly with the U.S.
Bureau of the Census, beginning with the 1960
Decennial Census list of addresses and the nearly
1,900 PSU’s into which the entire United States
was divided. Each PSU is either a standard
metropolitan statistical area (SMSA), a county,
or a group of two or three contiguous counties.
These PSU’s were grouped into 40 strata, with
each stratum having an average size of about 4.5
million persons. Stratification was accomplished
so as to maximize the degree of homogeneity
within strata with regard to the population size
of the PSU’s, degree of urbanization, geographic

roximity, and degree of industrialization. The
40 strata were then classified into four broad
geographic regions of 10 strata each and then
within each region, cross-classified by four popu-
lation density classes and classes of rate of
population change from 1950 to 1960. Using a
modified Goodman-Kish controlled-selection
technique, one PSU was drawn from each of the
40 strata.

Generally, within each PSU, 20 census enu-
meration districts were selected, with the proba-
bility of selection of a particular ED propor-
tional to its population in the age group 5-9
years in the 1960 Census, which by 1966
approximated the target population for Cycle
III. A similar method was used for selecting one
segment (a smaller cluster of households) in each



ED. Because of the approximately 3-year time
interval between Cycle II and Cycle I, the
Cycle III sampling frame was updated for new
construction and to compensate for segments
where housing was partially or totally demol-
ished to make room for highway construction or
urban redevelopment. Each of the resulting 20
segments within a PSU was either a bounded
arca or a cluster of households (or addresses).
All youths in the appropriate age range who
resided at the address visited were eligible
youths, i.e., eligible for inclusion in the sample.
Operational considerations made it necessary to
reduce the number of prospective examinees at
any one location to a maximum of 200. When
the number of eligible youths in a particular
location exceeded this number, the ‘“excess”
eligible youths were deleted from the sample
through a systematic sampling technique.
Youths who were not selected as sample youths
in the Cycle III sample, but who were previously
examined in Cycle II, were scheduled for exam-
ination if time permitted and will be included in
special longitudinal analyses. In addition, indi-
vidual twins who were deleted from the Cycle
III sample were also scheduled for examination,
as they were in Cycle II, to provide data on pairs
of twins for future analysis. These data are not
included in the report as part of the national
probability sample of youths.

The sample was selected in Cycle III, as it had
been for the children in Cycle II, to contain
proportional representation of youths from
families having only one eligible youth, two
eligible youths, and so on, so as to be representa-
tive of the total target population. However,
since households were one of the elements in the
sample frame, the number of related youths in
the resulting sample is greater than would result
from a design which sampled youths 12-17 years
without regard to household. The resulting
estimated mean measurements or rates should be
unbiased but their sampling variabilities will be
somewhat greater than those from a more
costly, time-consuming, systematic sample de-
sign in which every kth youth would be selected.

The total probability sample for Cycle III
included 7,514 youths representative of the
approximately 22.7 million noninstitutionalized
United States youths of 12-17 years. The sample
contained youths from 25 different States, with
approximately 1,000 in each single year of age.

The response rate in Cycle III was 90 percent,
with 6,768 youths examined out of the total
sample. These examinees were closely represen-
tative of those in the population from which the
sample was drawn with respect to age, sex, race,
region, population density, and population
growth in area of residence. Hence it appears
unlikely that nonresponse could bias the find-
ings appreciably.

Reliability

While measurement processes in the surveys
were carefully standardized and closely con-
trolled, the correspondence between true popu-
lation figures and HES results cannot be ex-
pected to be exact. Survey data are imperfect
for three major reasons: (1) results are subject to
sampling error, (2) the actual conduct of a
survey never agrees perfectly with the design,
and (3) the measurement processes themselves
are inexact, even though standardized and con-
trolled.

Data recorded for each sample youth are
inflated in the estimation process to characterize
the larger universe of which the sample youths
are representative. The weights used in this
inflation process are a product of the reciprocal
of the probability of selecting the youth, an
adjustment for nonresponse cases, and a post-
stratified ratio adjustment that increases preci-
sion by bringing survey results into closer
alinement with known U.S. population figures
by color and sex within single years of age for
ages 12-17.

In the third cycle of the Health Examination
Survey, as for the children in Cycle II, the
sample was the result of three principal stages of
selection: the single PSU from each stratum, the
20 segments from each sample PSU, and the
sample youth from the eligible youths. The
probability of selecting an individual youth is
the product of the probability of selection at
each stage.

Because the strata are roughly equal in popu-
lation size and a nearly equal number of sample
youths were examined in each of the sample
PSU’s, the sample design is essentially self-
weighting with respect to the target population;
that is, each youth 12 through 17 years of age
had about the same probability of being drawn
into the sample.
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The adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonre-
spondents the characteristics of “similar”
respondents. Here, “similar” respondents in a
sample PSU were defined as examined youths of
the same age in years and sex as youths not
examined in that sample PSU.

The poststratified ratio adjustment used in
the third cycle achieved most of the gains in
precision that would have been attained if the
sample had been drawn from a population
stratified by age, color, and sex and makes the
final sample estimates of population agree
exactly with independent controls prepared by
the Bureau of the Census for the U.S. noninsti-
tutional population as of March 9, 1968, ap-
proximate midpoint of the survey for Cycle III,
by color and sex for each single year of ages
12-17. The weight of every responding sample
youth in each of the 24 age, color, and sex
classes is adjusted upward or downward so that
the weighted total within the class equals the
independent population control. Final sample
frequencies and estimated population frequen-
cies as of the approximate midpoint of the
survey are presented in table I by age and sex.

Extent of Missing Test Results and
Imputation Procedures Used

In addition to youths who were selected for
the sample but, for various reasons, not exam-

ined, there were some whose examination was
incomplete in one procedure or another. The
extent of missing data for the WISC is shown in
table II according to sex and age. For 109
youths, or 1.6 percent of all those examined,
one or both of the WISC subtest results were not
available. There were a number of reasons for
this, the primary one being operational and
logistical survey problems, such as lost records
or lack of time to complete the examination.
Other reasons included difficulties with the
English language or illness on the part of the
youth. Since the reason for missing test results
in most cases was not directly related to the
characteristic being measured, raw scores were
imputed for almost all of these examinees. In
certain, infrequent instances, imputation was
not considered appropriate, as for example, the
imputation of Block Design scores for a blind
youth, or the imputation of Vocabulary test
results for foreign-language-speaking youths who
could not understand English well enough to
take any of the psychological tests.

Imputation was accomplished in the following
manner. An intercorrelation matrix of all
psychological test data and selected socio-
economic variables was derived to identify those
variables that were most highly associated with
each raw test score. As a result, five variables
were chosen for the imputation of Vocabulary
and Block Design raw scores: other available test
scores, educational level of the head of the
household (four categories), age, and two con-

Table I. Sample and estimated population frequency distributions of youths 12-17 years of age in the noninstitutional population of
the United States: Health Examination Survey, 1966-70

Number of youths in sample .Estlmated‘ number of. youths
in population as of midsurvey
Age
Total Boys Girls Total Boys Girls
Number in thousands

Total ..t e et ittt 6,768 3,645 3,223 | 22,692 11,489 11,203
0T 1,190 643 547 4,002 2,032 1,970
IR £ 1,208 626 582 3,952 2,006 1,946
TAYears ... iv it i it e s e e e 1,204 618 586 3,852 1,951 1,901
IO WBAIS & . i it i et e st et e et e 1,116 613 503 3,751 1,900 1,851
BB YBAIS & o vt vt vttt ettt et 1,092 556 536 3,625 1,836 1,789
L =T 958 489 469 3,610 1,764 1,746




Table Il. Extent of missing WISC test results among examinees in the Health Examination Survey, 1966-70

Both Vocabulary |Block Design
Sex and age Total || subtests only only
missing missing missing
Both sexes Number of examinees

L I AR T 1 109 71 17 21

12 years ... R e et e e et e 18 12 3 3
1Byears ........ S 16 8 3 5
14vyears ........ et e et ne et e e e e 24 15 4 5
LT T T 15 11 3 1
16years ........ O 18 11 3 4
17vyears .:...... ettt e 18 14 1 3

Boxs

72 7 Y- 60 40 7 13

R - 9 7 1 1
B IR - T 10 5 1 4
B YT 17 12 2 3
TO YOAIS ¢ i vttt it it e e ettt e e 8 8 - -
B YBAIS 4 vt it vttt ittt e e e 7 3 2 2
R - - 9 5 1 3

Girls

L AR . 49 31 10 8

Y T 9 5 2 2
B IR 6 3 2 1
Myears .. ...0vi0nun b ittt it e e e e e 7 3 2 2
R T 7 3 3 1
B YBANS i i it vttt ittt aa ettt e et e e 11 8 1 2
I T T 9 9 - -

trol variables, race and sex. Imputation of a
missing test result for an examinee was accom-
plished by randomly selecting a match among
the group of examinees of the same age in years,
parental level of education (four categories),
race, sex, and available raw score test results
most highly correlated with the scores to be
jmputed. The raw score of this “matched”
examinee was then imputed to the examinee
with the missing score. When data for any of
these variables were not available, a match was
selected using information on as many of the
variables as were available in the youth’s record.

Sampling and Measurement Error

In the present report, reference has been
made to efforts to minimize bias and variability
of measurement techniques. The probability
design of the survey makes possible the calcula-
tion of sampling errors. The sampling error is
used here to determine how imprecise the survey
test results may be because they result from a
sample rather than from the measurements of all
clements in the universe. The estimation of
sampling errors for a study of the type of the
Health Examination Survey is difficult for at
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least three reasons: (1) measurement error and
“pure” sampling error are confounded in the
data, and it is difficult to find a procedure that
will either completely include both or treat one
or the other separately; (2) the survey design
and estimation procedure are complex, and
accordingly, require computationally involved
techniques for the calculation of variances; and
(3) thousands of statistics are derived from the
survey, many for subclasses of the population
for which the number of sample cases is small.
Estimates of sampling error are obtained from
the sample data and are themselves subject to
sampling error, which may be large when the
number of cases in a cell is small or, occasion-
ally, even when the number of cases is substan-

tial.

Estimates of approximate sampling variability
for selected statistics used in this report are
included in the detailed tables and in tables III
through VII. These estimates, called standard
errors, have been prepared by a replication
technique that yields overall variability through
observation of variability among random sub-
samples of the total sample. The method reflects
both “pure” sampling variance and a part of the
measurement variance, and is described in pre-
viously published reports.44,45

Hypothesis Testing

In accordance with usual practice, the interval
estimate for any statistic was considered to be

Table 111, Standard errors for mean raw scores on the Vocabulary subtest of the WISC by grade, sex, and age for noninstitutionalized youths: United States,

1966-70
Present grade in school
High Higher Special Left
Sex and age Total || Lower school than laz ement before
than 5th 6th 7th 8th 9th 10th 11th | 12th | graduate 12th p graduating
6th
Both sexes Standard error
12-17 years . . ... . 0.59 3.82 | 2.05 | 1.0t 0.66 0.54 0.63 0.64 | 043 ] 0.53 1.91 1.27 1.21 0.84
t2years ... ... .u. 0.50 5.08 | 2.00 | 0.94 0.36 0.92 * - .- .- .- .. 1.76 “es
13years ............ 0.62 * | 407 | 1.82 1.58 0.45 1.00 * * .. .a- LR 2.77 “n-
T4years ............ 0.81 * * | 286 1.32 1.32 0.61 1.09 * * .- .. 2.76 *
1Byears ....o.vvunnn. 0.67 * * * 2.77 2.53 1.05 0.64 | 1.34 * * o * *
16years ............ 0.57 * * .- * 2.16 1.22 1.38 | 0.33 | 1.18 * * * 1.60
17vyears .. .ovvnnnn 0.69 --- --- --- * * 2.36 1.18 | 1.06 | 0.51 1.98 1.44 * 0.65
Boys
1217 years . ... .. 0.64 511 | 1.16 | 1.01 0.85 0.58 0.78 0.656 | 0.55 | 0.67 2.76 1.81 1.99 1.18
T2years ......coonn 0.66 7.64 | 1.17 | 1.07 0.64 1.24 * .- .- .- 2,11
1Bvyears ............ 0.72 * | 373 | 1.7 1.89 0.62 0.87 * --- --- -.- .-- 4.60 ...
T4years ............ 0.93 * * | 237 1.52 1.32 0.74 1.46 .-- * .- on- 3.74 *
15years ............ 0.74 * .- * 2.52 2.04 1.25 0.72 | 1.92 * - e * *
16years ............ 0.75 .- .- - * 3.11 1.38 147 | 0.52 | 1.61 --- * * 2.28
17years ............ 0.79 .- ..~ --- * * 1.83 1.89 | 1.40 | 0.58 2.96 2.05 * 143
Girls
12-17 years . .. ... 0.55 465 | 4.09 | 1.19 0.52 0.66 0.68 079 | 046 | 0.75 2.62 1.74 1.40 0.99
12years .....o.ovvn 0.563 6.87 | 3.51 | 1.07 0.40 1.13 .- .-- 3.23
13years ............ 0.71 * * | 219 1.49 0.52 1.68 * * .- .- .- 5.25 e
Tdyears .........c0.. 0.80 * .- * 2.13 1.54 0.68 1.66 * .- .- .. * *
1Syears ............ 0.71 .- * * * 4.26 1.44 084 | 1.21 * * .- * *
16years ............ 0.62 .-- * --- * * 1.44 1.70 | 0.50 | 1.83 * * * 224
17years .......... .. 0.75 ... - --- * --- * 186 | 1.10 | 0.68 2,77 1.80 * 1.54
Sample frequencies .. ... 6,760 25 74 390 | 1,066 | 1,261 1,109 | 1,072 875 577 55 53 68 145
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Table IV, Standard errors for mean raw scores on the Block Design subtest of the WISC by grade, sex, and age for noninstitutionalized youths:

United States,

1966-70
Present grade in school
High Higher Special Left
Sex and age Total |} Lower schoo! than ( pecia ¢ before
than | 5th | 6th | 7th | 8t | oth | 10t | 11th | 12th | gradvate | 12t | P | graduating
S5th
Both sexes Standard error
1217 years ... ... 0.36 284 | 1.72 | 1.08 0.63 0.40 0.42 0.48 1 0.52 | 0.46 1.59 1.61 0.91 1.24
years (... 00 0.41 333 | 1.58 | 1.04 0.59 1.48 * .-- .- --- “-- --- 1.19 ---
1Bvyears ......ccvnvn 0.54 *14.05| 228 1.31 0.46 1.09 * * --- .- --- 2.89 ---
14years v.ovvvennan 0.56 * * 1 3.76 1.74 0.73 0.48 1.31 * * .-- --- 4.00 *
1Byears ............ 0.51 * * * 2.80 2.4 0.86 062 | 1.256 * * .- * *
1Gyears ........ .00 0.56 * * --- * 2.78 1.43 114} 067 | 1.37 . * * 20
17years .. .oovnvnnnn 0.43 ... ... “.- * * 3.03 173 | 1.08 | 0.52 1.73 1.55 * 1.42
Boys
1217 years . ..... 0.38 4.99 1.51 1.18 0.76 0.51 0.54 068 | 044 | 0.78 3.1 1.57 1.49 2.52
12years ...ov.oninns 0.66 10.16 | 1.40 | 1.12 Q.71 1.13 * .-- .-- .-- --- .-- 1.57 .--
1Byears ... i 0.62 *1326| 243 1.61 0.63 1.25 * .. .. --- --- 4.35 ..
Myears ... .covvunn 0.70 * * 3y 5.07 2.31 1.02 0.71 1.16 .- * ... .- * *
1Byears . ...ovvievnn 0.72 * .- * 2.81 2.08 1.08 093 | 2.01 * * .- * *
Byears ............ 0.73 --- --- .- * 3.17 2.19 1.22 ] 065 | 154 .- * * 2.84
17vyears ..o vu 0.51 ... “.- .- * * 3.09 155 | 1.50 | 0.80 3.17 1.68 * 3.08
Girls
12-17 years . ... .. 0.37 1.86 | 2.85 | 1.18 0.66 0.51 0.66 0.67 | 0.77 | 0.65 3.01 3.26 1.49 1.38
12vyears .. ..., . 0.59 281 | 2.98 | 1.2% 0.81 1.97 .-- .-- .-- e --- .- 2.09 .-
13years ..... . . 0.65 * * 1 230 1.29 0.67 1.77 * * .- .- .- 2.83 ---
T4years .. .vvienvanns 0.70 * .- d 2.35 0.95 0.71 2.14 * .en .- .- * *
1Gyears .....ovunns 0.53 .- * * * 4.09 1.26 0.80 | 1.66 * * - * *
MByears ........c00 0.76 * * .- * * 2.03 155 1.04 ] 1.74 * * * 3.07
17vyears .....oovenn 0.56 .-- EEE .-- * .-- * 415} 1.25 | 0.81 3.28 3.34 * 2.22
Sample frequencies .. ... 6,764 25 74 390 ( 1,057 | 1,261 1,112 1 1,01 875 577 65 53 67 147

the range within one standard error of the
tabulated statistic with 68 percent confidence,
and the range within two standard errors of the
tabulated statistic with 95 percent confidence.
The latter is used as the level of statistical
significance in this report.

An approximation of the standard error of a
difference d = x - y of two statistics x and y is
given by the formula S, = (S2 + S2) where S,
and S, are the sampling errors, respectlvely, of x
and y Of course, where the two groups or
measures are positively or negatively correlated,
this formula will give an overestimate or under-
estimate of the actual standard error.

Thus, the procedure used in this report for
testing the significance of difference between
means consisted in dividing the difference be-
tween the two means by the standard error of

the difference as computed above. If the result-
ing ¢ value was +2.00 or more, the difference
was considered statistically significant at approx-
imately the 5-percent confidence level. For
example, the mean Block Design raw score for
12-year-old boys was 25.6, while the mean for
12-year-old girls was 22.4, a difference of 3.2.
The approximate standard error of the differ-
ence between means was 0.81. Since the differ-
ence between the means was about four times
the standard error, the difference was considered
significant beyond the b5-percent confidence
level.

Small Categories

In some tables, statistics may be shown for
cells for which the sample size is so small that
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Table V. Standard errors for mean scaled scores on the Vocabulary subtest of the WISC by grade, sex, and age for noninstitutionalized youths: United

States, 1966-70

Present grade in school
High Higher Special Left
Sex and age Total || Lower school than | pecia ¢ before
than | Bth | 6th | 7th | 8th | Oth | 10th | 11th | 12th | graduate | 12th | P2 [ graduating
5th
Both sexes Standard error
12-17 years .. ... 0.16 1.18] 062 | 030 019} 0.14 ] 017 ] 0.16| 0.13] 0.14 0.53 0.33 0.37 0.21
12vyears ... 0.14 1.70| 059 | 0.28 | 0.11 } 0.28 * .- --- --- --- ... 0.52 “es
8Bvyears ........... 0.16 *]1 1.10| 052 043 | 011 | 0.26 * * --- .u- .-- 0.77 "
T4vears ....v0vvaves 0.22 * *1073] 035 | 036 | 0.16 | 0.31 * * --- .-- 0.72 *
1Byears «..ovvennnn 0.17 * * *1073] 068 027 ] 0.16 | 0.35 * * .. * *
1Byears ........... 0.16 * * --- *|1 0491 030} 038] 0.09] 031 * * * 0.38
17vyears ........... 0.18 .- --- .- * *| 060] 027| 0.28 | 0.14 0.53 0.38 * 0.16
Boys

12-17 years .. ... 0.17 147 035} 030} 024 | 0.16 | 0.22| 0.18| 0.16 | 0.18 0.86 0.50 0.58 0.30

12years «o.veveenens. 0.20 235| 035) 033} 0.19 | 0.40 * .- --- .- --- ..- 0.62

13years ........... 0.19 *| 1.03| 048 | 052 | 0.16 | 0.24 * --- --- --- .- 1.37
1dyears ........0.. 0.25 * *| 052] 041 0.36 | 0.20| 0.42 --- * --- --- 0.95 *
iByears ........... 0.20 .- --- *1 068 063 034 0.19{ 0.52 * * .. * *
MByears ........... 0.21 --- --- --- *1 0721 034} 041 0.16 ] 044 --- * * 0.59
17vyears ........... 0.20 ... .- .-- * *1 050 044 | 0.36| 0.16 0.92 0.55 * 0.32

Girls

12-17 years .. ... 0.15 159] 126 | 035 ] 0.16 | 0.18 | 0.18 | 0.20| 0.14 | 0.21 0.71 0.47 0.37 0.23
12vyears ........... 0.15 2.36 1.02 | 0.31 0.12 | 0.35 --- --- --- --- --- .- 0.91 R
18vyears ........... 0.18 * * 0.61 0.41 0.13 | 042 * * --- --- ... 1.34 .-
14years ........... 0.21 * .- *| 056 | 041 | 0.19| 047 * .- .- _.- * *
15years ........... 0.18 .- * * *1 120} 0.36| 022| 0.30 * * - * *
1MByears ........... 0.17 .- * ... * *1 035 048} 0.14 | 0.48 * * * 0.52
17vyears ........... 0.21 ... ... --- * ... *] 050 029 | 0.21 0.75 0.47 * 0.35

the sampling error may be larger than the
statistic itself. Such statistics are included in this
report, along with their corresponding standard
errors, in the belief that the information, while
not meeting strict standards of precision, may
lend an overall impression of the survey find-
ings and may be of interest to subject-matter
specialists.

Quality Control for the Psychological
Test Battery

The maintenance of standardized administra-
tion and scoring procedures and methods of
recording results is essential to large data collec-
tion operations such as the Health Examination
Survey, as it is to psychological testing itself.
Several procedures were incorporated into the
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administration of the psychological test battery
to insure the quality of the data. All psycholo-
gists were initially trained in the survey proce-
dures by the Psychological Advisor. In addition,
the field psychologists exchanged all test forms
daily and checked for any apparent errors in test
administration, counting, scoring, or recording.
Each field psychologist tape recorded one entire
testing session each week. The tapes were sent to
the supervisor who reviewed them and made
notes of errors and suggestions regarding testing
procedures. These notes were then sent to the
field psychologists. Periodically the supervisor
visited the mobile examination center for direct
observation and supervision of the work. The
test forms were also spot checked when they
arrived at headquarters. Approximately once
each week, six WISC subtests, chosen randomly



Table V1. Standard errors for mean scaled scores on the Block Design subtest of the WISC by grade, sex, and age for noninstitutionalized youths: United
States, 1966-70

Present grade in school

High Higher Special Left
Sex and age Total || Lower school than lazement before
than 5th 6th 7th 8th 9th 10th | 11th | 12th | graduate 12th P graduating
5th
Both sexes Standard error
1217 years ... .. 0.08 1.06 | 048 | 0.25 ] 0.14 | 0.09 | 0.09 | 0.10 | 0.12 | 0.1 0.31 0.41 0.32 0.24
12years ... v 0.09 163 | 042§ 0.23 | 0.14 | 0.33 * .e- -.- --- --- .- 0.35 ..
13years ...... . 0.11 *| 150 051§ 029 | 0.10 | 0.24 * * .. .- .- 0.96 ---
Mdyears o .ovvvieens 0.12 * *1 077 | 034 | 015 0.10 | 0.26 * * ..- ... 1.08 *
1Byears oo 0.1 * * *|1 074 052 0.18 | 0.13 | 0.26 * * --- * *
16years ...... . 0.11 * * .- *| 052 | 027 | 0.27 | 0.15 | 0.28 * * * 0.39
17years ..o vnn.n 0.10 .- .-- .-- * *]1 059 | 031 ] 023 0.12 0.34 0.36 * 0.29
Boys
1217 years ... .. 0.08 140 ] 036 | 0.25 | 0.17 | 0.i1 0.11 0.16 | 0.11 0.18 0.75 0.52 0.43 0.51
12vyears ..o v v 0.12 276 | 0.35 | 0.24 | 0.17 | 0.31 * .- .- .- --- .-- 0.48 .-
13years ..o 0.13 *] 144 ) 053] 033] 0.13 | 0.25 * -- .- .- .- 1.33 .-
Tdvears ... 0.15 * *| 1.02]| 048 0.21 | 0.16 | 0.27 --- * --- -- * *
16years oo vvv i nn 0.15 * -- *1 0661} 042 | 0.21 0.22 | 0.43 * * ... * *
MByaars .. 0 0.16 ... .- ... *1 062 | 0.41 0.31 0.15 | 0.33 .-- * * 0.51
17vears ... v 0.11 ..- - - * *1 059 | 0.30 | 0.32¢ 0.18 0.76 0.48 * 0.65
Girls
1217 years .. ... 0.08 1.27 | 090 | 030§ 0.15| 0.11 0.15 | 0.14 | 0.17 { 0.14 0.67 Q.71 0.52 0.31
12years ..o 0 0.12 195 | 0.83| 030 | 017 0.41 .- --- 1.06 ---
1Byears ... 0.14 * *1 051§ 030 0.14 | 0.41 * * 1.7
Tdyears ..o 0.14 * .- *1 042 0.21 0.15 | 0.42 * --- .- - * *
1Gyears ... 0.10 .- * * *]1 095 | 0.28 | 0.16 | 0.33 * * .- * *
WByears . oovv e 0.14 * * - * *| 034 035 023 | 0.36 * * * 0.65
T7vyears ..o 0.13 .-- - ... * .- * 1075 | 0.26 | 0.17 0.73 0.74 _‘ 0.42

from among those given by each psychologist
during the week, were exchanged and rescored.
Scoring disagreements were discussed by the two
psychologists, and if agreement could not be

reached, were referred to the Psychological
Advisor for decision. Finally, a log of any
unusual occurrences that might affect the valid-
ity of scores was maintained.
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Table VII. Standard errors for mean scores on the Vocabulary and Block Design short form of the WISC for noninstitutionalized youths, by grade, sex, and
age: United States, 1966-70

Present grade in school
High Higher Special Left
Sex and age Total || Lower school than lazemen t before
than 5th 6th 7th 8th 9th 10th | 11th | 12th | graduate 12th P graduating
5th
Both sexes Standard error
12-17 years .. ... 0.65 6.00 | 3.00 ] 147 091 ] 055 | 0.71 | 066 | 0.63 | 0.62 2.17 1.88 1.76 117
12years ........... 0.62 9.26 | 2563 | 1.33 | 0.62 | 1.59 * -.- .- .- ... .- 1.89 “--
13vyears ........... 0.76 * 727 | 278 | 2.01 0.48 | 1.19 * * --- R .- 4.51 LR
1Myears ........... 0.89 * *1394| 187 | 1.32 | 068 | 1.45 * * .- --- 3.80 *
Byears ........... 0.77 * * *1 313 3.21 | 1.25 | 0.79 | 1.58 * * .- * *
16vyears ........... 0.66 * * LR *| 251 | 149 | 160 | 060 | 1.52 * * * 2.12
17vyears ........... 0.75 .- .- .- * * 291|126 | 1.368 | 064 2.28 1.92 * 0.95
Boys
12-17 years ... .. 0.70 667 | 1.88 | 1.46 | 1.12| 065 | 0.80 | 0.80 | 0.67 | 0.87 3.72 2.52 2.67 2.19
12vyears ........... 0.83 1269 | 157 | 1.42 | 0.89 | 1.82 * .- .- --- --- .- 2.74 “-n
t3years ........... 0.84 *| 6.78 | 248 | 2.33 | 0.68 | 0.95 * .- .- .- “e- 6.06 “--
14years ........... 1.03 d * 1423 244 | 145 | 068 | 1.81 .- * .-- --- 16.65 *
15years ........... 0.95 .- .- *1 294 255 | 1.45 | 1.07 | 2.33 * - ... * *
16vyears ........... 0.89 --- .- .- *| 347 { 197 | 1.41 | 0.74 | 2.06 .- * * 2.82
17vyears ........... 0.81 .- --- .- * *1 249 | 1.71 | 1.88 | 0.70 3.83 2,62 * 2.37
Girls
12-17years ..... 0.63 819 | 578 | 1.75| 081} 0.74 | 0.91 | 0.87 | 0.75 | 0.94 3.72 2.93 2,34 1.24
12years ........... 0.68 12.32 | 446 | 1.56 | 0.71 ]| 1.85 .- .- .- .- .- .- 3.82 .-
Bvyears ........... 0.91 * * 1311} 1.95| 0.62 | 2.00 * * .- - .- 16.65 “e-
14years ........... 0.96 * .- *1 249] 153 | 0.92 * * LR .- .- * *
iGyears ........... 0.75 --- * * *1 679 | 1.74 | 0.94 | 1.57 * * --- ' * *
1Bvyears ........... 0.76 .- * .- * * 118 | 218 | 0.90{ 2.09 * * * 3.11
17vyears ........... 0.91 .- .- .- * .- * 1325 147} 099 4.05 2.92 » 1.99
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