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THIS NEW REPORT from the National Center for Health Statistics
contains national estimates of intellectual maturity for children 6-11
years of age as measured by the Goodenough-Harris Drawing Test,
These dala were obtained in the second cycle of the Health Examination
Survey, conducted in 1963-65, For this survey a probability sample of
7,417 children was selected to represent the 24 million children 6-11
years of age in the noninstitutional population of the United States., Of
the 7,417 children selected in the sample, 7,119, or 96 percent, were ex-
amined, These examinees were closely representative of the child pod-
ulation of the United States fromwhich they were drawn with respect to
age, sex, race, region, size of plece of residence, and change in size of
place of residence from 1950 to 1960,

The findings on intellectual maturity are presented by age and sex. In
addition to information from the distributions of raw scores, standard
score equivalents and percentile ranks of theseraw scoves as derived
from this highly representative national sample are included.

- Comparisonis made with the dataavailable for the group onwhich Harris

slandardized the 1963 rvv:saonof the Goodenough-Havrris Drawing Test,
Mean scores for chzldrea 6-11 years in the United States were found to
be lower than those from Harris' normative data throughout the age
vange on the Man and Woman Scales for both boys and girls, The differ-
ences were found to become progressively greater with age, The vari-
ability of scores within each year of age from the present study tends lo
be slightly less than that in Harris' normative groups, particularly on
the drawings of a man by boys.
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Category not applicable-ecececacccccaaaaa. e
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INTELLECTUAL MATURITY OF CHILDREN
AS MEASURED BY THE GOODENOUGH-HARRIS DRAWING TEST

Dale B. Harris, Ph.D., Pennsylvania State University
Jean Roberts and Glenn D. Pinder, Division of Health Examination Statistics

INTRODUCTION

This report contains informationon theintel -
lectual maturity of children 6 through 11 years of
age in the United States as estimated fromthe 1963
Goodenough-Harris Drawing Test dataobtainedin
the Health Examination Survey of 1963 - 65, Consid-
eration is limited inthis firstreportofa series of
reports on these test findings to age and sex

- differentials.

The Health Examination Survey is carried out
as one of the major programs of the National Cen-
ter for Health Statistics, authorized under the
National Health Survey Act of 1956 by the 84th
Congress as a continuing Public Health Service
activity,

The National Health Survey is carried out
through three different survey programs,! One of
these, the Health Interview Survey, is primarily
concerned with the impact of illness and disability
upon people's lives and actions and the differen-
tials observable in various population groups, It
collects information from the people themselves by
household interviews, A second, the Health Record
Survey, includes follow-back studies based on
vital records, institutional surveys to establish
sampling frames as well as to provide data, and
surveys based on hospital records. The third
major program of theNational Health Survey is the
Health Examination Survey,

In the Health Examination Survey, data are
collected by direct physical examinations, tests,
and measurements performed on the samplepop-

ulation studied, This is the best way to obtain
definite diagnostic data on the prevalence of
certain medically defined illnesses, It is the only
way to secure information on unrecognized and
undiagnosed conditions as well as on a variety of
physical, physiological, and psychological meas-
urements within the population, In addition it pro-
vides demographic and socioecoromic data on the
sample population studied.

The Health Examination Survey is carried
out as a series of separate programs referred to
as "cycles." Each cycle is concerned with some
specific segment of the total U.S. population and
with certain specified aspects of the health of that
subpopulation, Thus the first cycle obtained data
on the prevalence of certain chronic diseases and
on the distribution of various measurements and
other characteristics of a defined adult popula-
tion, 2:3

The second program, or cycle, of the national
Health Examination Survey, on which this reportis
based, involved the selection and examination ofa
probability sample of the Nation's noninstitution-
alized children aged 6 through 11 years, The
examination focused particularly onhealth factors
related to growth and development, It included an
examination by a pediatrician; examination by a
dentist; tests administered by a psychologist; and
a variety of tests, procedures, andmeasurements
glven by technicians, A comprehensive description
of the survey plan, sample design, content of the
examination, and operatlon of the survey is con-
tained in another report. 4
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This program of the survey wag started in
July 1963, and field collection operations were
completed in December 1965, Of the7,417 children
selected for the sample, 7,119 (96 percent) were
examined. This national sample is representative
of the roughly 24 millionnoninstitutionalized chil-
dren in the United States 6 through llyears of age,

A standardized single-visit examination was
glven each child by the examining team in the
specially designed mobile units used for the
survey. Prior to theexamination, information was
obtained from the parent of the child, including
demographic and socioeconomic dataon the house-
hold members as well as a medical history and
behavioral and related data on the child to be
examined. Ancillary data for the child were re-
quested from the school, including grade place-
ment, teacher's rating of his behavior and adjust~
ment, and health problems known to the teacher,
Birth certficates for verification of the child's
age and information related to the child at birth
were also obtained,

PSYCHOLOGICAL TEST BATTERY

After consultation with child psychologists
from five leading universities and the National
Institute of Mental Health, a 60-minute test
battery to assess the mental aspects of growth
and development was included as part of the
standard examination, The battery contained
measures of, or those closely related to, intelli-
gence as well as other tests designed to assess
some personality factors, v

The Vocabulary and Block Design subtests
of the Wechsler Intelligence Scale for Children
(WISC) and the Draw-a-Person Tests were the
direct measures of intelligence used, Five cards
of the Thematic Apperception Test (TAT) were
included for the assessment of personality factors,
Two subtests of the Wide ‘Range Achievement
Test (WRAT) were included to measure achieve-
ment in the basic skills of arithmetic computation
and reading. These tests were also used because
it is reasonable to expect that school achievement
should be related to intellectual status and to
social and emotional adjustment,

A methodological study was carried out to
obtain a critical evaluation of the psychological

procedures chosen for the second cycle of the
Health Examination Survey, This study included
a literature review of previous research and
evaluation known to be available on each of the
battery components, recommendations concerning
the types of inferences which could appropriately
be made from the results to be obtained from the
battery, and recommendations with respect to
additional research which was deemed necessary
in order to make proper use ofthe data collected,
The methodological study was done on a contract
basis by Dr. S. B. Sells of the Institute of
Behavioral Research, Texas Christian University.
The results have been published in the Center's
methodological series, 5

‘HUMAN FIGURE DRAWINGS AS
MEASURES OF INTELLECTUAL
MATURITY: HISTORICAL
DEVELOPMENT

For many years, psychologists and educators
have known that young children use drawings as
a kind of "language" to express their knowledge
and ideas. Presumably, then, a child's drawing
might be studied to reveal aspects of his mental
life, Noting the regular improvement, with age,
of drawings in detail and complexity and the
extraordinary crudity of drawings by mentally
deficient children, Sir Cyril Burt in 1921 included
the drawing of a man as one of his mental and
scholasdc tests devised for the London County
Council,® To arrive at a score, a child's drawing
was compared with a set of examples or standards,
This score was only one of anumber of components
used in assessing ability and intelligence,

In 1926 Florence Goodenough published her
Draw-a-Man Test which offered the first explicit
and standard instructions for administering and
scoring a human figure drawing.” She selected
the drawing of a man because the male figure is
a common subject in collections of children's
free drawings and it is one of the first subjects
spontaneously attempted by very young children,
She believed the man to be a particularly useful
object to draw because the male garb, being
more uniform than the female, presents auniform
stimulus which can be executed in varying de-
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grees, from the most simple schematic form to
the most detailed representation,

Her method of scoring was based on the
point score system, That is, a single point was
credited for each of a series offeaturesor parts,
which is described specifically in the scoring
instructions, These points were selected empir-
ically to meet two criteria: In each successive
age group of children a greater percentage
included the point; and duller children were less
likely than brighter children to score the point,
This latter criterion of intelligence wasassessed
very simply by taking as relatively dull children
those who had been retarded in school progress
and as relatively ‘bright children those who had
been accelerated in school progress,

A total score was achieved by summing the
individual points achieved or ''passed.,”" Good-
enough transformed this point score intoa mental
age (expressed in years and months) by a simple
process of discovering mean raw values made
by unselected children in successive year age
groups and interpolating intermediate values,
An intelligence quotient (1Q) for a given child
was calculated according to the procedures of that
time, taking the ratio of mental age in months
to chronological age in months,

Through the years the Goodenough Draw-a-
Man Test has been widely accepted in the reper-
toire of the child psychologist's tests, A young
child likes to draw. Being more relaxed than
for other tests, he may behave more naturally,
setting the stage for the work which follows. A

-drawing is a good "ice breaker" in establishing.

rapport between psychologist and chiid, From the
psychologist's point of view thetestis exceedingly
easy to administer, The product rather than
aspects of the performance process is scored,
and hence scoring can be deferred. A child very
seldom thinks of his drawing as a test or

examination,
The Goodenough Draw-a-Man Test has sev-

era} virtuesin addition toits ease- and pleasure-
giving quality described above, It is a per-
formance test, That is, the child is doing some-
thing rather than saying something, This feature
has considerable advantage for a child with
speech and hearing difficulties. It is readily used
in situations where the elaborate procedures of
translating and equating complex verbal instruc-
tions or problems are not possible, Furthermore

it has consistently yielded substantial correlations
with complex, verbal, and iindividual measures of
intellectual abilil:y.s

Nevertheless the Goodenough measure pos-
sesses a number of shortcomings which became
increasingly apparent with further use of thetest,
It tended to give decreasing 1Q's in the older
age groups (10, 11, and 12 years), suggesting
that increments in mental age were not suffi-
ciently calibrated and that the test was not
adequately measuring abilities at the older ages,
Furthermore the original standardization was
done before modern concepts of sampling and
representativeness had been developed, There
was clearly a need to establish a better basis for
evaluating the score yielded by tests in relation
to standards or norms,

During the decade following World War lI,
a renewed interest in children's drawings focused
on the use of drawings to assess personality
qualities such as aggressiveness and insecurity
and psychological adjustment factors such as
direction of sexuality and feelings toward self
and other people, There arose a widely accepted
hypothesis that when the stimulus was an undes-
ignated ''person' rather than a "man" the sex
of the figure drawn was significant in indicating
unconscious sex roleidentification, Consequently,
clinical psychologists more and more began
collecting human figure drawings in which sex
was not designated by instruction for the first
drawing, A second drawing was usually requested
to be of the sex opposite that of the first,
Sometimes qualitative comparisons of the two
figures were used to interpret personality dy-
namics,

Objective standards for evaluating suchdraw-
ings were not immediately forthcoming, and
considerabl: experimentation by psychologists
took place. Indeed, a review of the literature by
Cassell, Johnson, and Burns in 1958? placed
the reliability of such interpretations at a very
low level, Eventually several methods of eval-
uation were published, Machover's method was
described in very general terms in 1949,1° More
specifically described and more widely used is
Buck's House-Tree-Person Test published in
1948.!! The scoring manual gives a basis for
estimating general intellectual level, but it also
goes into some detail about the assessment of
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personality and adjustment dynamics; Other meth-
ods have been published by Jolles in 1952 12
Hammer in 1954, !3 and Koppitz in 1968, 14
Goodenough's method of evaluation, however,
continues to be widely used whenever anestimate
of intellectual level is required,

GOODENOUGH-HARRIS DRAWING
TEST

During the 1950's, Harris attempted to extend
and restandardize the Goodenough measure and
to develop an alternate form, the drawing of a
woman, This attempt has been fully described
in his publication of 1963.% His effort waslargely
successful, In both scales, items were selected
according to three criteria: (1) The item must
show a steady increase, through successive age
groups, in the percentage of children including
or "passing” it, (2) The item must be signifi-
cantly more often included by intellectually bright
than by intellectually dull children in each age
sample. (3) The item must be significantly more
often included by children in each age group
scoring high on the test as a whole (less the
contribution of the item concerned and other
points based on that item) than by children
scoring low on the test as a whole (less such
contribution), In addition the percent at each
age of a large group of mentally retardedchildren
in educable classes including the item was
used as a fourth criterion., This percent was
in every case substantially below that of the dull
children, as defined below, in regular school
classes.

For these criteria, bright children were
defined as all those in each age group who
scored among the highest 25 percent on intelli-
gence tests in school records. Dull children
were those scoring among the bottom 25 percent
in each age group. The raw scores on these
tests were reduced to standard scores to obviate
the differences in standard deviation of scores
from test to test. The simple criterion of accel-
eration or retardation in school grade for age
used by Goodenough was abandoned because of
the practice of ''social promotion," widespread
during the 1950's,

Considerable effort was expended to extend
the scale beyond 12 years, where Goodenough

terminated it, From Harris' work it is clear
that the drawing test discriminates best among
elementary school age children, It is also clear
that the test does not reveal substantial incre-
ments in growth in mid and late adolescence.
The drawing of a woman can be scored to yield
a measure which will correlate substantially with
the drawing of a man, but the drawing does not
yield an identical estimate of intellectual matu-
rity. Both scores have validity as measures of
intellectual maturity and predict reading and
academic performance about as well as so-called
intelligence tests, The drawing of a man continues
to be more commonly used as a measurethan the
drawing of a woman,

The restandardization process confirmed
Gocdenough's earlier finding that girls do some-
what better than boys on the test and further
established the fact that this cannot be due
solely to selective factors in the sample butmust
be recognized as a genuine sex difference in
maturation, cultural effects, and perhaps drawing
proficiency. The sex difference, favoringgirls,is
especially pronounced in the drawing of a woman,
Hence in the restandardization Harris developed
separate norms for boys and girls,

In the revision, the ratio intelligence quo-
tient concept (mental age/chronological age) was
abandoned. In keeping with more recent practice,
a standard score (or deviation IQ within a given
age) method of evaluation was substituted, As
used here, this score translates the mean of the
distribution of raw scores to 100 and the stand-
ard deviation to 15 at each age level,

For psychological purposes, the standard
score has considerable descriptive and diagnostic
value. The exceptionality of a particular scove
standard is that it is statistically comparable
from age to age, A standard score can be
converted readily to a percentile score, which is
easily understood by teachers and parents, For
example, a Drawing Test (man) raw score of 49
achieved by a 10-year-old girl converts to a
standard score of 127, Such a score is exceeded
only by 2 percent of unselected 10-year-old
girls, It is clearly an exceptional score, It looks
like an IQ, for an IQ of 127 is also superior, but
it is not an IQ, This standard score is perhaps
more readily understood when converted to a
percentile score of 98. A percentile score of 98
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on the Drawing Test is directly comparable
(in scale units) with a percentile score of 98
achieved on the basis of an arithmetic test
performance, Both scores express the same
degree of exceptionality in relation to children in
general, but of course each is measuring different
attributes or aspects of ability.

The Harris revision included the drawing of
a woman as well as of a man to supply a second
estimate of ability. His instructions specified
the drawing of the man to be made first. In the
Health Examination Survey, which began before
the publication of the Harris volume, the more
general instruction to ''draw a person'" was
used. To score the drawing, Harris' standards
for the sex of the figure drawn were used. The
norms for - this method had been worked out
carefully on samples of public school children
selected to represent caildren with parents whose
occupational distritutioi closely matched that
from the 1960 census, with separate norms for
boys and girls and for the man and woman
drawings. Goodenough-Harris scoring instruc-
tions were used because they were the most
explicit and objective standards available. The
standards were followed in the manrner outlined,
Thus in the materials which follow four sets
of raw score data are presented—drawings of
a man and of a woman by boys and drawings of
a man and of a woman by girls,

FIELD ADMINISTRATION AND
SCORING

Testing Procedures

Drawings of a human figure were obtained
from the children as the first procedure in a
60-minute individual testing session which in-
cluded administration of the previously indicated
tests in the following order: Vocabulary and
Blocl: Design subtests of the WISC, the Arith-
metic and Reading sections of the WRAT, and
five cards (Nes. 1, 2, 5, 8BM, and 16) from the
TAT. All testing was done in small, adequately
lighted climate-controlled and sound-conditioned
examining rooms in the mobile examination
center by psychologists who had obtained at
least a master's degree and who had previous
experience in administering tests to children.

There were two psychologists (usually a man
and a woman to whom the examinees were
assigned essentially at random) with the exam=
ining team at all times. The examiners were
selected, trained in field testing procedures,
and supervised by the psychological advisor to
the Health Examination Survey. In the initial
training and the ensuing supervision of the
examiners, strong emphasis was placed on uni-
form methods of test administration, scoring,
and recording of data. During the course of the
children's survey, a total of 25 examiners par-
ticipated in administering the tests.

In the testing sessions the sample children
were presented with the standard Goodenough
Intelligence Test form (copyright 1926 by Har-
court, Brace, and World, Inc.) on which their
drawings were made according to the following
instructions:

"On this paper I want you to make a picture
of a person, Make the very best picture
you can. Take your time and work very
carefully." ’

If the child asked how big his picture should be,
he was told:

""Make it as big as you like."

If the child drew just a face, he was given a
second test form and told:

"That is fine, Now,‘ I want you to draw a
whole person.”

If the child drew a figure which could not be
scored accurately because of its position (e.g.,
partially hidden by furniture or only the back
shown), because of the nature of the figure
(e.g., comic character), or because it was so

small that details were unclear, he was asked -

to draw another person on another test form, The
original instructions were repeated, and a concise
statement was added indicating that he was to
make a "real person" or "a person not hidden
behind a chair," according to the change appro-
priate. The order in which the drawings were
made, if more than one was attempted by a
child, was indicated on the test forms.
Examiners were instructed to observe the
child while he was drawing and to record any
remarks made by the child about the drawing.
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After the drawing was completed, the examiner
was allowed to ask questions to clarify any
unusual or confusing aspects of the figure. For
example, it was sometimes necessary to ask
the child to identify parts of the person or to
give some information about clothing, Questions
were intended to be nondirective and to avoid
indicating approval or disapproval. Often the
derived information was elicted by simply saying:

"*Tell me about your drawing.'

. All information about the drawing was re-
corded on the test form with direct remarks
from the child appearing in quotation marks
and the examiner's rephrasing and summary re-
marks without quotation marks,

In cases where a child was reluctant to
begin or complete the assigned task, gentle
nondirective verbal persuasion, such as would
typically be used when testing children usually
resulted in the production of a scorable drawing,
Of the total examined sample of 7,119, only 51
did not have drawings or had drawings that
were unscorable, Of the 51 missing drawings
(appendix) 34 were lost because of factors not
directdy attributable to the sample child, These
included such things as inadequate time for
psychological examination, unavailability of an
examiner or examiner error in administration,
lack of parental consent, and unavailability of an
adequately air-conditioned examining room.

Only 17 drawings were missing because of
some characteristic of the child being examined,
such as atypical behavior, incapacitating mental
retardation and sensory-motor defects, or ina-
bility to speak or understand English,

Quality Control

The maintenarnce of standard administration
procedures and uniformm methods of recording
are all important in massive data-collecting
operations such astheHealth Examination Survey.
Besides the initlal training of examiners in the
survey procedures (which included memorization
of all test instructions), several ongoing proce-
dures were devised to assure the continuing
quality of the data, Each day the field psy-
chologists exchanged all test forms and checked
them for any apparent errors in administration

and for any mistakes in recording, All errors
were noted and discussed with theother examiner.
All field psychologists 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
procedure. These notes were sent to the ex-
aminers for their use, In addition to these two.
regular procedures, the psychological advisor
or supervising field psychologist made periodic
visits to the field for direct observation and
supervision of the work, and test forms were
intermittently checked when they arrived at
headquarters.

Scoring

Each drawing was scored independently by
two scorers using the Goodenough-Harris scale,
For the purpose of this analysis and for others
to follow. one total score for each drawing is
obtained by taking the average of the two inde-
pendent scores, If the average score is not a
whole number, the fraction is dropped,

Scoring was done under the direction of
Dr. James L, McCary at the University of
Houston. A total of six scorers were trained
in scoring methods and were supervised by Dr,
McCary while scoring the children's human
figure drawings. The psychological advisor to
the Health Examination Survey and Dr. Dale
B. Harris acted as consultants in the solution
of any problems which arose regarding particular
items in the scale, The supervisor of the scoring
project was responsible for implementing quality
control procedures in an effort to assure valid
and reliable results, Interscorer reliability co-
efficients on both man and woman drawings by
both boys and girls at all age levels were all
+0.96 or above (appendix).

FINDINGS

As indicated previously, the human figure
drawing test was administered as a draw-a-
person test in the Health Examination Survey.
Table A shows national estimates for the number
and percent of boys and girls by age and by the
type of drawing produced on which intellectual
maturity was rated in this study,
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Table A. Number and percent of children aged 6 through 11 years in the noninstitutional
population rated on the drawings of a Man and a Woman, by age and sex: United States,

1963-65

Boys . Girls

Man
figure

Man Woman
figure |figure

Total

Total, 6-11 years--

Number in thousands

10,167| 1,914 11,703

Total, 6-11 years--

6 yearse-e--=-=c-cccccceoo

10 years-------=-c-=ccc=-
11 years

1,825 257
1,733 341
1,635 391
1,668 344
1,655 308
1,651 273

2,016
2,010
1,960
1,945
1,904
1,868

Percent

Pt e e N
b atub ity

[=Y=XNT. 3V =)

Over 80 percent of the examinees drew
figures of their own sex—about 84 percent of the
boys drew a man, and about 81 percent of the
girls drew a woman. Among boys the proportion
was just slightly higher at the extremes of the
age range (6 and 11 years), where about 88 and
86 percent, respectively, made this choice, and
lower at age 8 (about 81 percent) than at the
other ages. Among girls the proportion drawing
a woman was slightly lower at age 6 (75 percent)
than at the other ages, where the proportion
varied from 81 percent at ages 7 and 9 to 83
percent at age 8.

In 1952 Jolles 1% found that children aged 5
to 8, when asked to draw a person, drew their
own sex first in about 80 percent of the cases.
After age 8 the percentage of boys drawing the
male figure first rose, and the percentage of
girls drawing the female figure first fell.Several
other studies, which include a range of ages, show

that the percentages are surprisirgly stable, 16-18

Typically 80-85 percent of the boys and 65-70
percent of the girls drew their own sex first,
These data compare favorabiy with the nationally

. representative sample of the present study,

although the percentage of girls drawing the
female figure first was somewhat higher here
than in other studies, '

Boys 6 through 11 years of age in the
United States tended to score at about the same
level as girls of that age on the Man Scale, as
estimated from findings among noninstitution-
alized children in the Health Examinration Survey
of 1963-65 (tables 1 and 2; figure 1), None
of the differences between means achieved by
the sexes is statistically significant (at the S5-
percent level),

On the Woman Scale boys scored consistently
lower than girls throughout the age range (tables
1 and 2; figure 1), Here the sex difference
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Figure |. Unsmoothed and smoothed point score means for boys and girl's aged 6 through 1 years on the Goodenough-

Harris Drawing Test, by type of drawin

was at once apparent, and the mean difference
was statistically significant at the S-percent
level or less at each single year of age, As
expected, when the distributions of scores for
boys and girls on this scale were combined, the
resultant mean values were closer to the per-
formance for girls, reflecting the greater per-
centage of girls choosing to draw the female
figure (table A).

The two scales developed by Harris for the
male and female figures were not necessarily
designed to give direct comparability of raw
scores since the two scales were developed

14

g and age: United States, 1963-65.

3

independently, It is clear, however, that the
drawing of a woman yielded results, for all
children, approximately four raw score points
higher on the average at each year of age,a
highly statistically significant difference (tables
1 and 2; figure 2), The drawing of a woman
scoring Standard apparently contained more "eas-
ier" points,

Among boys scores tended to be at about
the same level whether the figure drawn was a
man or a woman, Younger boys (6 through 8
years of age) made slightly higher scores on
the Woman Scale, while older boys achieved
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Figure 2. Unsmoothed and smoothed point score means for children aged 6 through 11 years on the Goodenough~
Harris Drawing Test, by type of drawing and age: United States, 1963-65

slightly higher scores on the Man Scale (fig-
ure 1). None of these differences approached
statistical significance,

Girls scored significantly lower on the Man
than on the Woman Scale throughout the age
range, the difference being typically 4 or S
points less, Thus the Woman Scale apparently
includes points which, though related to intel-
lectual maturity, are more likely to be included
by girls. These points chiefly relate to items
of clothing and facial features,® This finding
emphasizes the need to use separate norms
for boys and girls when interpreting the results
of the female figure,

The means and standard deviations of the
point (raw) scores are shown in table 2 and
figures 1 and 2 as smoothed by a 3-year moving
average to eliminate some of the unevenness
possibly due to sampling error. The smoother
curves show the above described patterns even
more clearly than in table 1 and figures 1 and 2,

Comparison With Harris’ Normative Dota

Test norms for the 1963 revision of the
Goodenough Draw-a-Man Test, called the Good-
enough-Harris Drawing Test, were derived from
test data supplied by nearly three thousand

children aged 5-15 years in four geographic
areas of the United States: the Middle Atlantic
and New England Area, the South, the West
Coast, and the Upper Midwest, From this test
pool Harris assembled a quota sample of chil-
dren with parents whose occupationaldistribution
matched that from the 1950 census,” The sample
consisted of 75 children from each of the four
geographic areas at each single year of age,
divided as equally as possible between boys and
girls within each occupational stratum and in
each age and geographic group, Thus a sample
of approximately 300 supports thenorms reported
for each single year of age, Furthermore eachage
group in each geographic area approximated the
U.S. occupational distribution, with the total age
group following this distribution closely, At each
age level children-were selected sothatthe sample
centered at midyear, with an approximately
equal number of children from each month in
that age interval. This method is often followed
in the construction of group paper-and-pencil
tests because truly random or probability samples
are so difficult and costly to obtain, The results

AThe data are summarized by [arris (pp. 100-107)8 and re-
pocted fully in tables on file with the Test Department of
ilarcourt, Brace, and World, Inc.
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have usually been accepted as reasonably adequate
"norms" for the use and interpretation of edu-
cational and psychological instruments.

"The present study is unique in the degree
of control exercised to furnish a truly repre-
sentative sample of the U.S. noninstitutionalized
children, The results are all the moreinteresting
in comparison with Harris' norms supplied by
the above method. It should be kept in mind,
as previously indicated, that the Harris norms
were based on approximately 150 boys and a
similar number of girls at each single year
of age, whereas the number of examinees in
the present study ranged from about one-half
to two-thirds of that number for drawings of the
opposite sex to from half again to twice as
many for drawings of the same sex (table I).

Mean scores for children aged 6-11 years
in the United States tended to be lower than
those from the Harrisnorms consistently through-
out the age range on the Man and Woman Scales
for both boys and girls (figures 3 and S).
There was a distinct trend for this difference
to become progressively greater with age. The
mean differences were statistically significant
(at the S-percent level or less) at ages 6, 10,
and 11 for boys on the Man Scale and at ages
7, 10, and 11 for girls on the Woman Scale,
If the comparison had been made on the basis
of the smoothed data (figure 4), the means
would have differed significantly at 9, 10, and
11 years for boys on the Man Scale and at 11
years for boys on the Woman Scale. For girls
the differences were significant at ages 9, 10,
and 11 on the Woman Scale. At age 6 on the
Woman Scale the differences in mean raw scores
were negligible; when smoothed, means from the
present study were even slightly above the
norms.

Yet the graphic presentation of the data
shows consistently that, whether significant by
statistical standards or not, the present data
fall below Harris' published norms, with the
exception indicated at age 6, The levels of
significance vary as a function of the sample
size of the groups compared. Thus the particular
ages at which "significance" does or does not
appear is in part a product of the uneven dis-
tribution of the numbers of boys and girls in
the present study electing to draw their "'person"
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as a man or as a woman, Itis probably appro-
priate to conclude that the differences between
Harris' data and the data of the present study
are significant in a research sense throughout,
if not always statistically significant, and deserve
attention.

Moreover the variability of scores at each
year of age from the present study tends to be
slightly less than that reported by Harris? par-
tcularly on the drawing of a man by boys,
The relative variation among the scores attained
in the present study—as measured by the ratio
of the standard deviation to the mean—is, how-
ever, similar to that found by Harris for his
normative group (table 5), All chi-square tests
on both raw and smoothed data using Harris’
ratios as the expected values are not significant,
In the present data the ratio tends to be more
nearly constant for the WomanScale, particularly
for boys. This measure has the value of per-
mitting a comparison of dispersions of scores
in different series where the means vary con-
siderably in size. A fairly constant relative
variation over progressively ordered groups is
generally a desideratum in psychological and ed-
ucational measures, for as the mean raw score
increases beyond zero, the variability around
that mean should increase proportionately with
the size of the mean. This is one indication that
the test has a sufficient number of items and is
fairly consistent over the various groups in
differentiating ability, '

Standard Scores and Percentiles

To express scores in a form so that a
child's relative standing in his age group with
respect to intellectual maturity is apparent and
to make such scores comparable from age
group to age group, the raw scores must be
converted to some relative measure, The standard
score and the percentile equivalent of a raw
score are commonly used for this purpose, In
regular, normal distributions the percentile rank
may be derived directly from the standard
score and is more readily understood by teachers
and parents, as mentioned earlier in this report.

One major reason for abandoning the (0]
as an indication of intellectual ability or maturity
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Figure 3. Unsmoothed point score means for boys and girls aged 6 through Il years on the Goodenough-Harris Draw-
ing Test, by type of drawing and age: United States, 1963-65, and the 1963 Harris Normative Group.

is that mental growth is clearly not a rectlin-
ear function; that is, it does not apparently in-
crease at a constant rate with age,8:19-21
which was assumed by the older Mental Age
concept, The standard score, relatve to the
development at each year of age, permits a
direct comparison across a wide span of ages.

To permit comparisons of psychological
measures of the Health Examination Survey and
to provide a basis for comparison of other
studies or test results with the nadonal norms
from the survey, standard score equivalents for
raw scores are shown in tables 6-11 from data
for the total national sample,
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In constructing these standard scores at
each year of age, the average has been set at
100 and the standard deviadon at 15 points,
as previously indicated, consistent with theprac-
tice used by Harris in his development of this
instrument and by Wechsler both in his Adult
Intelligence Scale of 1955 22 and his Intelligence
Scale for Children in 1949,%3

The means and standard deviations of stand-
ard scores for the drawing of each sex figure

by boys and girls are shown in table 12. The
nonsignificant deviations from the parameters
(mean of 100 and standard deviadon of 15)
reflect the effect of the weighting process used
to produce national estimates as described in
the appendix,

Percentile rank equivalents for raw scores
on this test, as obtained in the present national
study, for the drawings of a man and ofa
woman are shown in tables 13-15, The per-
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centile ranks show the relative standing of the
score for a child in a theoretical group of 100
or the score below which the indicated per-
centages of children were found to fall, The
distribution of the percentile equivalents of raw
scores shows a consistent pattern throughout
the age range (figure 6),

For convenience in assessing the normality
of these distributions of scores, percentile equiv-
alents for the standard score equivalents of
these raw scores are shown in tables 16-19
along with the comparable standard scores from
a normal distribution, A rough test of the extent
of agreement with the normal distribution is
shown in these tables. Here a chi-square test
of the goodness of fit of these distributions to
the normal curve was used, with the values
from the normal curve being the expected values,
Each of the arrays of scores were quite normally
distributed, The likelihood of deviations in stand-
ard scores as large or larger occurring solely
through chance is considerably greater than
the S5-percent level, which has been used as the
level of statistical significance in this report,

DISCUSSION

One principal contribution of the present
study to psychological scienceisthe establishment
of national norms for the Goodenough-Harris
Drawing Test based on the highly representative
national sample of children used in the second
cycle of the Health Examination Survey, The
finding that the mean scores from the present
study fall below the data reported by Harris
therefore constitutes one of the principal points
for discussion, It is essential to account for
these differences and to appraise the present
data as a basis for evaluating the norms es-
tablished by Harris,

While the mean differences were not always
statistically significant at every age level, it was
pointed out that smaller samples for some groups
with their correspondingly larger sampling var-
fability may account for the "nonsignificance"
of trends which are uniformly in the same
direction (figures 3 and 4).

One factor to be considered in comparing
data from the present study with the Harris
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data is the difference in the circumstances of
testing, The original Harris data were gathered
in group settings, while data for this study
were gathered by the individual testing technique.
Can the difference in procedure account for the
difference in the results obtained? A recent
methodological study in the Vital and Health
Statistics series 2* suggests that there may be
some validity in this argument, Ordinarily in
a testing situation a child is permitted to finish
at his own rate, For the present study, however,
the testing time of necessity had to be curtailed,
In the group situation used by Harrisin standard-
izing the test, the testing time was much less
constrained, Most of the children were permitted
to finish at their own rate; only a few in each
class had to be hurriedtocomplete their drawings
in the time allotted.

The methodological study 24 just referred to
wag specifically designed for and conducted
with adolescents, In general, younger children
take considerably less time to complete 2 draw-
ing than do older children, However, there
remains the possibility that the individual test-
ing situation constrained at least some of the
younger children to an unknown extent, While
this factor could probably be expected to produce
somewhat lower scores, it is doubtful that it
could in itself account for all the consistent
and rather sizable differences noted between
the original Harris data and the data of the
present study.

Perhaps more plausible is the possibility
that in group settings the drawing task was not
strictly controlled, Indeed in "art" work children
often look at and sometimes discuss each other's
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14




work. If such circumstances occurred in the
collection of Harris' data, some children were
probably stimulated to include additional ideas
or concepts in their drawings, thus gaining
scoring points. Then too, there is the motivational
effect which appears to accrue to tasksconducted
in groups, The possibility of both types of social
facilitation of performance cannot be discounted.

Could differences in scoring standards, con-
sistently applied, account for the observed dif-
ferences? A constant bias in the present study
toward stricter application of standards and
greater quality control on scoring could possibly
be responsible. However, the present study
attempted to allow for this factor by constant
reference to the original standards and to the
interpretations and training sessions for scorers
provided or supervised by Harris. In the training
procedures established for scoring, a few of
the ambiguous points were redefined but in a
conservative way. It seems doubtful that these
scoring differences could in themselves account
for the consistent differences in trends of the
data,

There remains the obvious fact that the
present study posed a different problem for
subjects than did the original Goodenough-Harris
measure. That is, children in the present study
were asked simply to draw a person. Children
in the Goodenough-Harris study were asked to
make three drawings in specified sequence—a
man, a woman, and a drawing of the self,

It has clearly been shown in the present
study that when asked to draw a person the
the majority of children of both sexes drew
their own sex. In the literature of clinical psy-
chology the selection of sex, when the test
situation specified a person, 1s presumed to
convey certain psychological charactcristics of
the subject. These characteristics have been
variously defined in the literature, but ordinarily
these definitions refer to self-image or person-
ality factors and not to cognitive abilities. Again,
this factor probably should not make a great
difference in the scoring of the drawings for
intellectual level. It was this assumption which
led to the use of theGoodenough-Harris standards
as the basic scoring device for the drawings
obtained in the draw-a-person situation posed
by the present survey. It is unfortunate that

no "hard" data are available to test this assump-
tion. It is areasonable one but itremains untested,

A counter hypothesis would be that there
are intellectual as well as personal differences
between children electing to draw a figure of
like rather than opposite sex when asked to draw
a person, There is certainly nothing in the
literature on sex differences to suggest that
scoring a drawing for intellectual factors would
be significantly affected by the personal qualities
which would lead a boy, for example, to draw a
female rather than a male figure when the sex
of the subject to be drawn is unspecified.

With regard to the present data, to account
for differences from Harris' norms on the
basis of this hypothesis, the effect would have
to be somewhat as follows: One assumes that a
standard population gives a certain level of
performance when the - subject of drawing is
specified as a man. One assumes further that
Harris' norms are accurate and representative
of the groups from which they were derived
and that the data of the present study should be
comparable, If there is a selective, intellectual
factor in the tendency to draw an opposite-sex
figure when asked to draw a person other than
a specified sex, the male and female figures
drawn by these subsamples should differ con-

siderably in intellectual level when compared .

with Harris' norms. The mean point scores in
table 1 have been translated to equivalént standard
scores on the Harris norms in table B. There
appears to be no selectivity; the tendency of
the present data to fall below the Harris norms

Table B. Standard score equivalents, ac-
cording to the 1963 Harris Norms, for
mean point (raw) scores shown in table 1

Man figure Woman figure
Age

Boys { Girls| Boys | Girls
6 yearge----- 102 98| 103 100
71 years--=--- 94 95 97 96
8 years------ 96 93 95 96
9 years------ 9% | . 92 91 9
10 years----- 93 90 90 93
11 yearg----- 91 87 89 88
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appears in all groups, The hypothesis that the
self-selection of sex of the person drawn may
relate in unknown ways to intellectual maturity
seems scarcely tenable, Yet the fact of self-
selectivity of sex of subjects remains and serves
to render results which are not comparable, in
a strict sense, with thosegathered under standard
conditions; i.e., when specific subject matter of
the drawing is specified. Clearly the distributions
of scores in the present study are from sub-
samples as delineated by the sex of the drawing
and the child, determined onunknown psychosocial
bases, of samples that are known to be repre-
sentative by age, sex, race, region, size of place
of residence, and rate of population change from
1950 to 1960, the latter factor being indicative
of the economic stability of the areaofresidence.

A final possibility exists which relates to
the representativeness of samples used by Harris
to establish national norms. He followed two
procedures frequently used—a quota sampling
based on a characteristic (parental occupation)
known to relate significantly to intelligence of
offspring and a geographic repr esentation which,
though far fromoptimal,was nevertheless greater
than that obtained in tests until recent years.
It is possible that subtle selective factors favoring
the admission to school or the retention in school
of generally brighter children to his samples
would somewhat elevate his norms., There is
the observation from the present study that the
discrepancy between the two sets of data becomes
progressively larger at the older ages. This
may reflect the fact that duller children tend to
be transferred tc special educational facilities
when it is apparent that they cannot benefit from
the regular classwork. There is _also apossibility
that during recent years in this Nation, which
presumably has universal elementary schooling,
an increasing number of the duller children are
being sent to school than was formally true.
Whatever thereason, thenationally representative
noninstitutional sample apparently does include
proportionately more dull children in the age
groups than age groups selected systematically
from the school populations of various parts of
the country to represent children generally, If
so, this factor could possibly account in part
for differences in the data and draw attention to
the need for more rigorous standardization of
many psychological and educational tests,

16

It is probable that the obscrved differences
between the two sets of data stem from multiple
factors, including some if not all of the contin-
gencies mentioned above, Perhaps of greater
significance, however, is the basic observation
that the general findings of Harris 8 are borne
out by the substantial age increment in per-
formance on the drawing task shown in the raw
score distributions of drawing test scores from
the present study., While there are some differ-
ences in performance which may possibly be due
to setting a more general task for a child (to
draw a person rather than to draw a man or
draw a woman), when raw scores are translated
into percentile rank scores, the differences be-
tween the two testing situations are not very
great on the average in comparison with the
spread of scores within any one age.

SUMMARY

As a part of the second program (or cycle)
of the Health Examination Survey in 1963-63,
a number of psychological tests were administered
to a probability sample which was closely rep-
resentative of the Nation's noninstitutionalized
children 6 through 11 years of age, One of these
tests, which was included to obtain information
on intellectual maturity, was the draw-a-person
test, This test was scored by the Goodenough-
Harris drawing standard, utilizing the scales
appropriate to the sex of the figure drawn by
the boys and girls who were subjects of the
present study, The data from this study presented
in detail show that the performance of children
6-11 years of age in the United States is some-
what below that reported as the 1963 national
norms by Harris but follows a consistent pattern
of substantial increase in raw score from age to
age. The possibility that self-selection of the
subject to be drawnrelates to intellectual maturity
was examined and tentatively rejected. Neverthe-
less the fact remains from the present data that
when the drawing of a person is used to assess
intelligence by the Goodenough-Harris sccring
method, there must be a slight adjustment in
the Harris norms to give accurate estimates
of intellectual maturity. The present data affords

‘a basis for such renorming and the pertinent

data are supplied in the present report for
children 6-11 years,
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Table 1.
United States, 1963-65

Unsmoothed means and standard deviations (SD's) of point (raw)
6 through 1l years on the Goodenough-Harris Drawing Test, Man and Woman

scores for children aged
Scales, by age and sex:

All boys and girls Boys Girls
Scale and age
Mean SD I Mean sSD Mean SD
Man Scale Raw score

Total, 6-11 yearsr-e-eeccccceccccccaaaan 24,9 7.16" 24.9 7.10 24.8 7.40
6 years=eemcocccccicn e cccercnceccanaas 16.3 - 5.84 16.3 5.50 17.0 6.94
7 years---wemsmeccccconcccncccccncccccaaae..-. 20.7 6.76 20.6 €.57 20.6 7.56
8 yearsemerecoccccacccccmecceicaaaeaa. 23.9 7.15 23.8 6.82 23.6 8.86
9 years-mmemmcmemcucnccccnccccccccecccn e 26.6 7.27 26.5 7.16 27.2 7.84
10 yearsemcmemecccccccnccmmecccaicccaaeeael 29.9 8.49 29.7 8.35 30.4 9.16
1]l years-=weemecmcccccccmccccccaacciaaanan.- 32.5 9.18 32.4 8.92 33.0 10.27

Woman Scale
Total, 6-1l yearseeec=ececcccrrccccanacax 29.2 7.58 25.3 7.07 29.9 7.68
6 years—wecccmmmmc oo, 20,2 6.22 17.6 4.77 20.7 6.47
7 yearg=e==wecmccccccacca. - 24.5 6.81 21.2 6.43 25.2 6.89
8 yearse=cemccrcmcaccca.. -- 28.1 7.33 25.5 6.50 28,7 7.52
9 yearge=ee-= Semmeccccccccccccacccccccccccaaa 30.5 7.69 26.4 7.64 1.4 7.70
10 years=eemememccccc el 33.8 8.30 29.3 8.49 34,6 8.26
1]l years-=meeeecmccaccecccecnncccceaaaos 3.2 8.74 29.9 7.90 37.4 8.91
Table 2. Smoothed' means and standard deviations (SD's) of point (raw) scores for children aged 6
through 1l years on the Goodenough-Harris Drawing Test, Man and Woman Scales, by age and sex:

United States, 1963-65 :
All boys and girls Boys Girls
Scale and age
Mean SD Mean sSD Mean sSD
Man Scale Raw score
Total, 6-11 years-eeee-ccoccmccccceuce- 24,9 24.9 7.10 24.8 7ﬂ
6 years-cececccmccme oo, 18.5 18.5 6.04 22.0 7.25
7 yearseecccaccececccacccccncnciaaa. meccccaaa 20.3 20,2 6.30 23.9 7.78
8 years--cceccccccccccaaa.. meecececccccccanea 23.7 23.6 6.85 27.6 8.09
9 YeArSececcccccmacmce e ccecccceccaccaaaa 26.8 26.7 7.44 30.8 8.62
10 yearseecc--c-cecccccrccccccaaaa... memeecccaa 29.6 29.5 8.14 33.7 9.09.
11 yearse=e-ccceccmcamae e c i 1.2 1.1 8.64 35.2 9.71
Woman Scale

Total, 6-11 years-------------------f-- 29,2 7.58 25.3 7.07 29.9 7.68
6 yearseemeccctcm ..., 22.4 6.51 19.4 5.60 22.9 6.68
7 years-e=-- Semeemecccssccccecccccscccnccccncaa 24.3 6.78 2.4 5.90 24,8 6.96
8 yearseeemcseccceenieccccaaaa . - 27,7 7.28 24.4 6.86 28.4 7.37
9 years--eemeccemccceenccccanaaaaa... - 30.8 7.77 27.1 7.54 31.6 7.83
10 yeargem-wcmccceenrcicccaacmaaa... - 33.5 8.24 28.5 8.01 34.5 8.29
1]l years=eescesccceca eecocecccaaas -- 35.0 8.52 29.6 8.19 36.0 8.58

'Means and standard deviations

havg been estimated on the basis of 2-year data,

20

smoothed by 3-year moving average.

The end points at 6 and 11
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Table 3. Unsmoothed means and standard deviations (SD's) of point éraw) scores for children agﬁd
6 through l1 years in the Harris standardization groups for the 1963 revision of the Goodenou

Harvis Drawing Test, Man and Woman Scales, by age and sex

i ' All boys and girls “ Boys Girls
: Scale and age
! Mean sb Mean SD Mean sD
g
K ) Man Scale : Raw score
6 years---se-ceccnccccccccccccccmoncccccces 19.3 5.86 19.7 5.68 19.0 5.96
23.0 6.98 21.6 6.78 24.3 6.95
26.8 7.91 26.3 7.99 27.2 7.82
30.6 8.76 30.0 8.53 31.2 8.95
36.5 9.81 36.0| 10.32 37.1 9.27
39.1 10.38 37.6} 10.67 40.6 9.84
20.2 6.63 18.8 6.34 21.4 6.66
. 25.8 8.89 22,9 7.93 28.7 8.84
f 29.4 7.81 28.0 7.23 30.8 8.14
{ 33.2 9.01 32.0 8.64 34.4 9,22
b 38.5 9.36 36.4 9.25 40.6 9.03
3 40.3 lo.ﬂ 36.6 9.57 44.0 9.93

WGTYRSTIT

Table 4. Smoot:hved"means and standard deviations (SD's) of point (raw) scores for children aged

L artat

6 t:hrougl; 11 years in the Harris standardization groups for the 1963 revision of the Goodenough-
Harris Drawing Test, Man and Woman Scales, by age and sex
All boys and girls Boys Girls
Scale and age :
Mean SD Mean SD Mean SD
Man Scale . Raw score :
6 years-c-c-cccccccccccccecccocconomnoeonas 19.2 5.95 4 18.4] 5.71) 20.0 5.9 ]
7 yearse-eeee-cc-ccccccccccccccccanc oo 23.0 6.92 22.5 6.82 23.5 6.91 ;
8 years-cecccccccccccccccccccccncaccnacacas 26,8 7.88 25.9 7.77 27.6 ‘7.91 ;
9 years-e-ececccccrcccccccrccnccncccconooene 31.3 8.83 30.7 8.95 31.8 3.68
10 years-sece-ccccccccccccccccacoccccccoe- 35.4 9.65 34.5 9.84 36.3 9,35
11 years---------cc-cccccccccccccacccccccce 38.9 10.42 37.6| 10.85| 40.2 9.78
Woman Scale
6 yearsee------ecccc-eseceamcccccomcanccoos 20.8 7.07 || 18.8] 6.41} 22.8] 7.08
7 yeargseeeecescccccmmcccccccocccnannoooccooo 25.2 7.78 23.3 7.17 27.0 7.88
R yearse-eecceccccecccccccecos cmmmmonosooss 29.5 8.57 27.6 7.93 31.3 8.73
9 years-eee--c-ce-c-cceccccccsemonsoccscoo. 33.7 8.71 32.1 8.37 35.3 8.80
10" yearge=ecccccccmmccsccccsnsmncooooceomon - 37.3 9.60 35.0 9.15 39.7 9.39
11 years------cce-cccccec-c-ccsommncocoooos 40.3 9.96 37. 9.53 43.3 9.41
1Means and standard deviations smoothed by 3-year moving average.
o -2
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Table 5. Coefficient of variation (standard deviation/mean—unsmoothed and smoothed) for point *
(raw) scores on the Goodenough-Harris Drawing Test, by type of drawing, age, and sex: United
States, 1963-65, and the 1963 Harris standardization data

1

Man figure Hy:
All boys and girls Boys Girls
Age
United United United
Harris Harris Harris
States ' IStates * | States 4
1963-65 | 1963 |l'1gg3.63 | 1963 | jgg3-63 | 1963
Coefficients (SD/x)
Unsmoothed
0.356 0.303 0.337 0.283 0.408 0.313
0.329 0.303 0.320 0.313 0.367 0.286
0.301 0.295 0.290 0.303 0.375 0.287
0.271 0.286 0.272 0.284 0.288 0.286
0.284 0.268 0.279 0.286 0.301 0.249
0.283 0.265 0.275 0.283 0.311 0.242
Smoothed !
0.341 0.309 0.324 0.310 0.310 0.297
0.325 0.300 0.312 0.303 0.297 0.294
0.300 0.294 0.288 0.300 0.272 0.286
0.284 0.282 0.277 0.291 0.259 0.272
0.280 0.292 0.274 0.285 0.250| . 0.257
0.282 0.267 0.277 0.288 0.250 0.243
Woman figure by:
All boys and girls Boys Girls
Age ’
United United United !
Harris Harris Harris
States * || States * | States *
1963-65 | 1963 ljge3.65 | 1963 | Yg63-63
Coefficients (SD/X)
Unsmoothed
6 yearseeecccaccccncecccccecccacecnan.. 0.308 0.328 0.271 0.337 0.313 0.311
7 yearseeeceeccceccccccccmccccccccccanaa. 0.278 0.344 0.304 0.346 0.273 0.308
8 year§escecceccccccccaccccnconacanccnn... 0.261 0.265 0.255 0.258 0.262 0.264
9 yearg-cececcceccecccaciconcnccccocanas 0.252| - 0.271 0.289 0.270 0.245 0.268
10 yearse=--e-eeccocecccnccccacacnannaaa. 0.246 0.243 0.290 0.254 0.238 0.222
11 yearge--ececcaceccccacnccicccccnccnns 0.242 0.259 0.264 0.261 0.238 0.225
Smoothed ! v : !
6 yearsemmemecccceccccccaiiaeccccaaaaa.. 0.291 0.339 0.289 0.340 0.291 0.310
7 yearg==eccmmecccccccccancnccciecccaanas 0.280 0.308 0.275 0.307 0.280 0.291
8 years-e=--e=coeccccocccccccacccccnana.. 0.263 0.290 0.281 0.287 0.259 0.278
9 yearSes=ewe=smccccccccnccacccicocacacaa. 0.252 0.258 0.278 | - 0.260]  0.248 0.247
10 years-=ceeccccmcccccccciacaccedianaa.. -0.246 0.257 0.280 0.261 0.240 0.236
11 years=eeece=- eesecccemccccccccccncana. 0.244 0.247 0.277 0.255 0.238 0.217
IMeans and standard deviations smoothed by 3-year moving average.
22 :
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Table 6.

Table for converting point (raw)

scores to standard score equivalents—man figure by
United States, 1963-65

boys—by age:

Raw score

Age in years

6 7 8 9 10 11

Standard score

* 173 160 149
* 176 162 151
* 178 164 153
* 180 166 155
* 183 169 157
* * 171 159
* * 173 161
* ¥ 175 163
* * 177 "165
* * 180 167
* * * 169
* * * 171
* * * 173
* * * 175
* * * 177
* * * *
* * * *
* * * %
* * * *
* * * *
* * * N
* * * *
* » * *

140 135
141 136
143 138
145 140
147 142
149 143
151 145
152 147
154 149
150

158 152
160 154
162 155
163 157
165 159
167 - 161
169 162
171 164
173 166
175 168
* 169
* 171
* 173
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Table 7. Table for converting point (raw)

scores to standard score

United States, 1963-65

equivalents—man figure by girls—by age:

Age in years

Raw score
7 8 9 10 11
Standard score
61 61 56 53 50 51
63 63 58 55 52 53
65 65 60 56 53 54
67 66 61 58 55 56
69 68 63 60 57 57
72 70 65 62 58 59
74 72 67 63 60 60
76 74 69 65 62 62
78 76 71 67 63 64
80 78 73 69 65 65
82 80 74 70 67 66
84 82 76 72 68 68
86 84 78 74 70 70
88 86 80 75 72 71
90 88 82 77 73 73
92 90 84 79 75 74
94 92 86 81 77 76
96 93 87 -82 78 77
98 95 89 84 80 79
100 97 91 86 81 80
103 99 93 88 83 82
105 101 95 89 85 83
107 103 97 91 86 85
109 105 99 93 88 87
111 107 100 95 90 88
113 109 102 96 91 90
115 111 104 98 93 91
117 113 106 100 9 93
119 115 108 102 96 94
121 117 110 103 98 96
123 119 111 105 100 97
125 120 113 107 101 99
127 122 115 109 103 100
129 124 117 110 105 102
132 126 119 112 106 104
134 128 121 114 108 105
136 130 123 116 110 107
138 132 124 117 111 108
140 134 126 119 113 110
142 136- 128 121} 115 111
144 138 130 122 116 113
146 140 132 124 118 114
148 142 134 126 119 116
150 144 136 128 121 117
152 145 137 129 123 119
154 147 139 131 124 121
156 149 141 133 126 122
158 151 143 135 128 124
160 153 145 136 129 125
163 155 147 138 131 127
165 157 149 140 133 128
* 159 150 142 134 130
* 161 152 143 136 131
* 163 154 14 138 133
* 165 156 | - 14 139 134
* 167 158 149 141 136
* * 160 150 143 138
* * 162 152 144 139
. . * * 163 154 146 141
59--ercamucacanaaaa. ot thbdde bbbl AL S L LR LELL ST IEEEP R * * 165 156 148 142
L L L L LT T IR * |- * 167 157 149 144
6l--ve--u-- “eeeecccteccenecaccccann wewecemtecvcecaccccana - * * * 159 151 145
62écccccmeaa emeemeee remeccenca Semmeeeecmcace. EELLLEEE] wom- * * * 161 152 147
63-coccccccacannaa. seceee weweeecea L R it * * * 163 | 154 148
L it b D T ISP RN #ereeececceccecaa * * * 164 156 150
65eccmceccccaacananaana remcane memecenas memesmeceeeccaa —— * * * 166 157 151
[ e LT T R At ectccececescacaa .- * | * * C ok 159 153
67-mcucan Sesascccacaa cecccee- el G - * * * * 161 154
68ecccacceccnaaciaccaaaaa. e -eccccesecececcccccacacaaeccan * * -k * 162 156
69---creccccacaniccccaas R mmereceseccesconn —- * Ak * | * 164 158
70-ccea ecsemmaccnaaa e ~eeeaa N .- . * * - % 166 159
7lecececcaaacaanaaan ccecaa emeecressnccccnerunnancana. ceea * * * * * 161
72-ccccccaa wecmccccacenaanns cecmcnccccencaa mecsemcmcecnaa * * * ¥* * 162
73-caaa weceaas ecmmcccena ceececccemcann eceee wemreemcceena *: * * %] * 164
24 -
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Table 8. Table for converting point (raw) scores to standard score equivalent.s—woman figure by boys--by age:
United States, 1963-65

Raw score

Age in years

8 9

10

11
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Table 9. Table for converting point (raw) acores to atandsrd score equivslent — :
United Stoces. 19850cs q enta-—woman figure by girla—by age:

Age in yeara

Raw acore
8 9

I TSRS PR UL SISO S S Y |

Standard acore

Q0remarmancnccnannnancnanrraananncccnannana nenanencananane e
Ol-memecmenmmececccecsnnccanomnrcsanennnncsneno o oonnoeon
Q2rcmeccnnacncnaannaarncanne rrarcancn tannn e naneanmeanne <o
03nmcnmmemmecemccrenenceoncaonnaannnnn e, ——————————

Qdmmmommenn ceemmmmann

05-c-mmencccrnmrcresceectanceccminannnann.ans——.——————. oo
06~ o= nemcncmoncccnnccance nnceccnnnmn .. .m——a————.——
07nmemencnenacerccascnenceeannnccacnnnnenassansnna——oa. ..
08nmencocmccenrrrcresceasiasannocccnnnaannannansm—————.———
09ecn mmocmnccccccnrasccacesananoccmnnnan. et ean———————————
10nmrrccmrccnccscansrnnanasarcsscnan snnanannannaeeeeees meo

llemeeecocccsccnnnncnnncanmnee cmmne

12nnmenamemeccnnonneeann e ne—————————— e oem oo oo o
L3ecme e oo en e nnccccnnmcnan amen—————.—————
T SN

15ecmeacnnccccnomcennannaane cmons

[T - cmae- cememcccacnnmecaanan
1]ecmececcnmmmmnnrecccaras cnennacannn e anen.—————————
18rccmmmccmrcneccceccncennconnamnmecansanen.e—noao—.———
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Table 10. Table for converting point (raw) scores to standard score equivalents—man figure by boys or girls—
by age: United States, 1963-65
Age in years
Raw score
8 9 10 11
Standard score
56 54 50 47 46 47
58 56 52 49 48 49
61 58 54 51 50 50
63 61 56 53 52 52
65 63 58 55 54 54
68 65 60 57 56 56
70 67 62 57 57
3 70 64 61 59 59
75 72 67 63 61 61
17 7% 69 65 63 62
80 77 2t 67 65 64
82 79 73 69 66 66
84 81 75 71 68 67
87 83 77 73 70 69
89 86 79 75 2 71
92 88 81 77 7% 73
94 90 84 79 75 74
96 92 86 81 77 76
99 95 88 83 79 18
101 97 90 85 81 79
103 99 92 87 83 8l
106 102 9% 89 84 83
108 104 96 91 86 84
111 106 98 93 88 86
113 108 101 95 90 88
115 111 103 97 92 90
118 113 105 98 93 91
2]eccccanmrencraccncacnaaa R LT 120 115 107 100 95 93
2 e e L it T 123 118 109 102 97 95
125 120 111 104 99 96
127 122 113 106 101 98
130 124 115 108 102 100
132 127 118 110 104 101-
134 129 120 112 106 103
137 131 122 114 108 105
139 133 124 116 110 106
142 136 126 118 111 108
144 138 128 120 113 110
146 140 130 122 115 T 112
149 143 132 124 117 113
151 145 135 126 119 115
153 147 137 128 120 117
- 156 149 139 130 122 118
43eccccnccccacccannana. -eeece cememeeececccacccccsacacaana 158 152 141 132 124 120
G4emecvwwmncaccocccnanccacc.. weemmseccanae e L 161 154 143 134 126 122
163 156 145 136 128 123
165 159 147 138 129 125
168 161 149 140 131 127
170 163 152 142 133 129
173 165 154 144 135 130
175 168 156 146 137 132
* 170 158 148 139 134
*, 172 160 150 140 135
Sk 174 162 152 14621 137
* 177 164 153 144 139
* 179 166 155 146 140
* * 169 157 148 142
: * * 171 159 149 144
5Beccccccmmnccmnrn e ecarecciccnoeuacnrcacocnoncneaacaa * * 173 161 151 146
L e weeceena ceecsccccaen mmeemecccceccceccecccccan - * * 175 163 153 147
T L L LT LR LR e * * 177 165 155 149
flecccacacaae cecccmacccaaa ceeeanme wecewmcenn e * * * 167 157 151
62vccnweenu- . * * * 169 158 152
X R e mmwewsecccceccccecaccnan wemwecnacacan * . o* * 171 160 154
64ecccccmcaccccaccacaan #eewewesmeccecsccccccenenacccann --- * * * 173 162 156
3 e e e * * * 1¥5 164 157
66=ec-mcemccccccacccancan memmen -wmeesciecccr-ecnecccnaccna. * * * * 166 159
Y L L LR L P EL PR L L L e-weccccaccce. * * * * 167 161
68-emmevmmacaccaan aoecceccocccacaaan. meceescenmrmanananas * * * * 169 163
69-eccemmmmaccacccanoanan. ascemcccmnecaaaaan ceecenaaaaan .- * * * * 171 164
70ee--cencnaccennan L L weemmmcescccee * * * * 1723 166
Jlececceoocccncccaccannac.. R m-=eee * * * * * 168
72-ece-- B wmmemmameeaas * * * %* * 169
73-eac-- ccccmanan R wececmenncaaana * * * * * 171

27




Table 1ll. Tabre for converting point (raw) scores to standard score egui.val.ents—woman figure by boysor girls—
by age: United States, 1963-6

Age in years
Raw score
: 6 7 8 9 10 11
1
. Standard score
00----ccccccccraccnaeaa L Lt L T 49 46 43 41 39 38
Ol---v-- L L L L wem———— wewem— 51 49 45 43 | 41 40
02----v-cccmserccccucru e rar e s e b me oo aae wwee———e 53 1. 51 47 44 43 42
03---vcccana- L wesesecerm e N er s s —————— wetemm 55 53 49 46 45 44
[ wm—eeseeeewa———— R et wom— 58 55 51 48 46 45
[ T il i L LT T S UL 60 57 53 50 48 47
[ L L L L T LTy LR L wemewween 62 60 55 52 50 49
07---v-vsoccaaana.. L R L L L LT TR PP 65 62 57 54 52 51
[ e L R L i 67 64 59 56 54 53
09-vovwcnwccwanaaaa. wemm———— L et T L - 69 66 61 58 55 54
10-evewcmcccmcccccccc s neanne LR it wwemewana 72 68 64 60 57 56
ll-c-vcvwcnmacaccacanan LR et memvesmcoe- n——— 74 71 66 .62 59 58
12-ccceaa #eeeweccctmm————— L LT LT PP 76 73 68 64 61 60
13-ccvcvccconmcncnancaaan L LT 78 75 70 66 63 61
l4eccvwncconanaan wececemaa e wemeeranoa e L T P S 8L\ 77 72 68 65 63
15-cc-enccnmcnccncnnnacann L w———— wemeeceamaa 83 80 74 70 66 65
16wccwocnnoceracccrmacanan LETET weeomane nem———- wemeeeee o 85 82| - 76 71 68 67
Iy e weewcsccmcctacann R 88 84 78 73 70 68
18--ccuvccmcnan R L L LRy P L 90 86 80 75 72 70
19-c-ccncmanan wemmeaoaa #eewsescaaaaa R LETELEE woo- 92 88 82 77 74 72
20------- LET T L weeeaaa L e L L LS 95 91 84 79 75 74
A CELPTRP RN R R L LT LR TE TP 97 93 86 81 77 75
22-cet wocommanan L L LELTEEEEE - 99 95 88 83 79 77
23-ccccccmaa LTS wevemm——a L 101 97 90 85 81 79
24-mnacen- wwewmacana wewmmeccoaaan L ekt weeaene - 104 .99 92 87 83 81
25-ccccammmuana wemeecwcceseoccaccee. wenemeconn emwecccmcnn 106 102 94 89 85 82
b LT EL TR L weemmmmeenaaa - 108 104 96 91 86 84
27--ccacma L L T mesenccem—w 111 106 99 93 88 86
P2 e e T wecane LTS wewemmm—— weecemcan 113 108 101 95 90 88
P4 O L T T rere weeeemcnen R T - 115 110 103 97 92 89
30-ccecmanaa- L MM mmdecccctemc e cccaneaan - 118 113 105 98 9% 91
k) Tttt T Ty weomona wemeaan L wememm 120 1151 107 100 95 93
32-wu-- we—mee- eseemena em——- L et woweoaa 122 117 109 102 97 95
kX R L L T LTS PP L -- 124 119 111 104 99 97
Jgeccmccnmcacacacaaan. wemwecaconn we——eee weemm———— weeceenwna 127 122 113 106 101 98
2 35«ccaccmana L L L L L LT TP R EEEEEEE LTS ——eeenw 129 124 115 108 103 100
§ K il T u oy S VORISR 131 126 117 110 105 - 102
3 3lecwavevocccana. LETEET R B wemeemmemwmcamaaaa 134 128 . 119 112 106 104
y 3B-vvcccccnan L LETEEP L L L PP ey 136 130 | 121 114 108| 105
1 133 123 116 110 107
141 135 125 118 112 109
143 137 127 120 114 111
145 139 129 <122 115 112
148 141 132 124 117 114
150 144 134 125 119 116
152 146 136 127 121 118
154 148 138 129 123 119
157 150 140 131 125 121
159 152 142 133 126 123
161 155 144 135 128 125
164 157 146 137 1 126
* 159 148 139 132 128
* 161 150 141 134 130
* 163 152 . 143 135 132
* 166 154 145 137 133
* 168 156 147 139 135
* | % 158 149 141 137
* * 160 151 143 139
* * 162 152 |- 145 140
* * 165 154 146 142
* * 167 156 148 144
* * * 158 150 146
* * * 160 152 148
* * * 162 154 149
* % * 164 155 151
* . * * 166 157 | - 153
* * * ok 159 155
* * * * 161 156
* L * % 163 158
* % * % 165 ‘160
* * * %* 166 162
3 * % % * 163
* * | % e * 165
* * % %* * 167
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Table 12. Means and standard deviations (SD)

of standard

scores! for children aged 6 through

11 years on the Goodenough-Harris Drawing Test, Man and Woman Scales, by age and sex: United
States, 1963-65 . '
All boys and girls Boys Girls
Scale and age
Mean SD “ Mean SD Mean SD
Man Scale Standard score

Total, 6-1l years------weeccccccencnn 100.1 14,59 100.1 | 14.71 | 100.0 13.99

6 yearg-ce-ececciccccncccanca. ceccurcmercnnnn 99.9 14,97 99.9 | 15.21 99.7 | 14.09
7 yearsecccessccsomcnnsocnroottttccaccacnn 100.1 14,78 100.1 | 15.18 99.7 | 13.01
8 yearseeceeccccancccccccan emeccecccccccnna~ 100.4 14,29 100.5 14,37 99.8 | 13.88
9 yearseeeeeeceeccccocmeceocamioaooonn .e- 99.7 14.28 99.6 | 14.43| 99.713.56
10 yearseececccncceccaccccacucaa ceerecccccnon 100.2 14,04 100.1 | 14.43 | 100.4 | 14.22
11 yearseececcoocmanudeccnrrccccrucccacmenan 100.2 14.62 100.1 14.53 | 100.6 | 15.10

Woman Scale

Total, 6-1l1 years=-ec«-cwas seeesccene 100.0 14,59 99.8 14.77 | 100.1] 14.56

6 yearst-------------------; -------------- 99.8 14,68 . 99.0 13.70 99.9 | 14.85
7 yearseececccccccncccann SETLELES mmeceecanad '100.2 14.77 99.9 15.24 1 100.2 | 14.68
8 yearge=ceccccccnncnaa. meremenmeeenccerane 100.3 14.21 100.1 14.07 | 100.3 | 14,24
9 yearseeveecccrcuccncacaca R 100.1 15.00 .99.7 15.44 | 100.11{ 14.91
10 yearseeeecccccccccncccanna. seseeseseonn- 100.0 | 14,50 - 99.9 14.75 | 100.0 | 14.46
1l yearseeeeseccccccccrcurancnmncccccconona 100.1 14,08 100.0 13.29 | 100.0] 14.23

IStandardized. for all races combined.
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Table 13, Percentile rank equivalents of point (raw) scores for children aged 6 through 11 years on the
Goodenough-Harris Drawing Test, by type of drawing and age: United States, 1963-65

Man figure
Percentile! Total, Age in years
6-11
years 7 8 9 10 11
Point (raw) score
S1 32 38 40 45 52 55
46 29 36 39 44 50 54
44 28 35 38 42 49 52
42 27 3% 37 41 46 51
42 26 33 36 40 45 50
k) 24 29 3% 37 41 43
- 35 23 27 32 35 39 42
33 22 26 30 33 37 40
31 21 25 29 32 36 39
30 20 24 28 31 35 38
28 19 23 27 30 34 36
27 18 22 26 29 32 35
26 18 22 25 28 31 34
24 17 21 24 27 30 33
23 16 20 23 26 30 32
22 16 19 22 25 28 31
21 15 19 22 24 27 29
20 14 18 21 23 26 28
19 13 17 20 22 25 27
18 12 16 19 21 24 26
16 12 15 18 20 22 24
15 10 14 16 19 20 22
12 9 12 14 17 18 20
11 8 11 13 16 18 19
10 8 10 12 16 17 18
9 7 9 9 .14 16 16
8 S 7 8 13 14 15
Woman figure -
l’e::g:ent:i.lel Total, || Age in years
6-11 - -
| years 7 8 9 10 1
Point (raw) score
99 53 37 43 47 50 54 58
50 35 42 46 48 51 56
48 34 40 44 47 50 55
47 32 38 43 46 49 53
46 32 37 42 45 48 52
42 29 34 39 41 45 49
40 27 32 36 39 43 46
38 26 31 35 38 41 45
36 25 30 34 37 40 43
34 24 28 32 35 39 42
33 23 27 31 34 38 40
32 .22 26 30 33 -37 39
30 21 26 29 32 36 38
29 21 25 28 - 31 35 37
28 20 24 27 - 30 34 36
27 19 23 26 © 29 32 34
25 18 22 26 28 31 33
24 18 22 24 27 30 32
23 17 21 23 26 29 31
22 16 20 22 24 27 29
20 15 19 21 23 26 28
18 14 17 20 22 23 -25
16 12 15 18 19 21 22
15 11 14 18 18 20 21
14 10 14 17 16 18 20
: ‘ ‘13 -8 13 16 15 17 19
lececoce e et e e cencacva e 11 1 9 15 13 - 18 17
ls<:m:_e below which the indicated percent of children at each given age fall,
30
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Table 14, Percentile rank eguivalents of point (raw) scores for children aged 6 through ll years on the Man

Scale of the Goo

enough-Harris Drawing Test, by age and sex: United States, 1963-65

Percentile!

Man figure by boys

Total,
6-11
years

Age in years

7 8

9

10

11

..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
..........................................
...........................................
..........................................
..........................................
..........................................
cecncsctscenomracnscnecuscccsrcssasesencnne
..........................................
..........................................
cecccnccsccccrcntccrrcrorucrocancnst oansese
...........................................
...........................................
Cuusscscuomccescrcrscrucsnccaccasscsacossae

Point (raw) score

Percentile!

Man'ftgure by girls

Total,
6-11
years

Age in years

7 8

9

10

11

Point (raw) score

given agé fall,
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Table 15, Percentile rank equivalents of point (raw) scores for children aged 6 through 11 years on the Wo-
man Scale of the Goodenough-Harris Drawing Test, by age and sex: United States, 1963-65

Woman figure by boys

Percentile! Total, Age in years
6-11
years 7 8 9 10 1
Point (raw) score
46 31 38 43 48 48 53
44 30 37 42 45 48 46
43 27 36 42 44 45 46
42 27 35 39 43 44 45
41 26 35 38 42 44 44
37 24 30 35 37 41 40
35 23 28 32 35 40 39
33 22 26 31 34 37 37
31 22 25 30 33 37 36
30 20 24 29 31 35 34
28 20 23 29 30 33 33
27 19 22 - 28 28 32 32
26 19 22 27 27 31 32
24 18 21 25 25 30 31
24 18 21 25 24 28 30
23 17 21 24 23 27 29
22 16 20 23 23 26 28
21 15 19 22 22 25 27
20 14 17 21 22 24 25
. 19 14 16 20 21 23 24
18 13 15 20 21 22 21
16 13 14 19 19 20 20
14 12 13 18 16 16 17
13 11 12 17 15 15 17
13 11 12 17 15 14 16
12 10 10 15 14 12 14
11 10 8 14 14 12 13
Woman figure by girls
Percentile! Total, Age in years
6-11
years 7 | 8 9 10 1
Point (raw) score
50 58 58
49 S1 56
47 50 55
46 49 S4
46 49 53
42 46 S0
40 44 47
38 42 46
37 40 44
36 39 43
35 38 42
34 38 40
33 37 39
32 36 38
31 - 34 36
30 33 36
29 32 34
28 31 33
27 30 32
26 29 31
24 27 29
23 25 27
20 22 24
19 21 23
18 20 22
16 18 21
13 16 20

32
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Table 16. Normalized and actual standard scores for children aged 6 through 11 years on the
Goodenough-Harris Drawing Test at selected percentile -levels, by age: United States, 1963-65

All drawings —=boys and girls
Normal-
Percentile! s:::ggrd Total, Age in years
. score? 6-11
N RAaid 6 7 8 9 10 n
Actual standard score
99 cccccccmeccaaaaaannnn 135 138 139 138 137 138 140 137
98-cecec. cau- c—e- 131 133 133 135 132 133 132 133
- J 128) 130 129 130 130 131 128 131
96-cmecemcecccacaccannn T 126 128 127 129 128 128 127 128
95ecacan ceeccmcaccenenn 125 126 125 126 127 126 125 126
90eerecccancncccenccana 119 119 118 119 120 119 119 120
85ecccmccncccocacancansl] 116 115 115 114 115 115 115 116
80-cccemcccccmcenccannan 113 112 112 111 112 112 112 113
75 meccccarcccccacacnaas 110{ 110 109 109 109 110 110 111
| PO 108 107 106 105 107 108 108 108
65 -mcmmccmacaccaccmann-e 106| 105 104 104 105 106 106 106
60=amemcccmcccacccnncan 104| 103 103 102 103 103 104 104
55eccccaccaccccacaccann 102 101 101 101 101 101 102 102
50 =mmmcceecann ——-- 100 99 - 99 99 99- 100 100 100
45 cmccmcccccccncanacnn - 98 98 97 97| 97 98 98 '98
40- ceeee cemena 96 96 95 96 95 96 96 96
35cccnan- cecmconneen -—- 94 9% 93 9% 93 93 94 9%
30ecceccan ccmecccacccas ' 92 92 92 92 92 91 92 92
b1 J U 90| 90 89 90 89| 90 90 90
20cececocmmecnanns .- 87 88 88 88 87 88 88 88
15cccecmccacacanconn - 84 85 .85 86| 8 85 85 85
|| — cemcommmeacea- 81 82 82 83 82 82 82 81
5ecemcanenn ceccnn - 75 77 77 78 78 77 77 76
boooooncann ceeeceeea- -1 74 76 77 6 76 76 76 75
Jecmcccccccccicnnccena. 72 74 74 75 73 75 74 74
 Z, ceccomcmmmccn 69 72 72 72 7 73 7 72
leccconenn cccccccmmacas 65 66 59 65 64 68 67 69 ..
. ceeeeeee e I Y N} 1.29 1.10 0.54| 0.89| - 0.54] 0.66

Score below which the indicated percent of children at each given age fall,

Mean of 100, standard deviation of 15.

3approximate test for normality of distribution. Chi-square value for the 5-percent probability

level is 33. 9 and for the 1-percent level it is 36.8.
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Table 17,

Harris Drawing Test, by type of drawing and age: United States, 1963-65

Percentile rank equivalents of standard scores for children aged 6 through ll years on the Goodenough-

Man figure

Percentile!

Age in years

8 9

10

11

96nnmmmvmmmmmmem e omeeaae

95emmmmmmnnn c——————- o
90-reememmremeone ammmm—————
85-nnemmmmmn-n e
1, S
75-cmmeemmemmeamoan

R,

55 een e en: s meme e ——seeese—eecoemcaceecceseaeamaeneancaae
7
3 c—eone-
40ccvvcoccceconcmcooncontmncacccccsccvvivecossamnacaconcoes
35-cce- et ettt emmmsettoctseeveemvaenr——. eeaneea———e——
kL T T L K T Trepepupipppepsap
25 esenavtomtmae bt otat e unnan ceannamumeenanammeea———.
20cccccnvcnrvnnmcocvmvevscvmncbevovrmnccoiemo bomnann commaea
15ccecoctenvannccccccecveonecnucucacccvscvcnccssovcsvovane
10verceocommmomeanem v eremeenn mmmma—meee e m e sm——— ammee
O
aee e oo cae e e ecemm et et msmmememposm e emenn
Beeemmcccctmmcectmcccteestr e et ce st s bt e m et e me e
I,

s

Standard score

R

X S S St e e e B St O S f ettt ©8 = B® --——— -

1.65

1,80

0,62 2,37

1,52

Woman figure

Percenﬁile'

Age in years

8 9

10

11

[ P

I

S .w

lececoccveconconvcvwnnnnn T -

2

X© ecceccmceemc o ccsceseccccccccecemccccemcsrccenmeneean

Standard score

138 137
136 133
132 131
130 129
128 127

i e ke 5 ¥ b L3 £ i <L S % st L2 S g VRS

4.09

2,33

;Score below which the indicated percent of children at each given age fall.
d'?pproxlmate test for normality of distribution. Chi-square value for the 5-percent
and for

the l-percent level it is 36,8,
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Table 18, Percentile rank equivalents of standard scores for childrem aged 6 through 1l years on the Man Scale of
the Goodenough-Harris Drawing Test, by age and sex: United States, 1963-65

Man figure by boys

Percentile! Age in years

8 9

Standard score

99-cccccmmcnn cetavetremetiaanaesacararoeramaabaaaaa -

98-veemmncancancmanmccacceammanacemanann ceemceacemcemamans

06 omcmcmncaccccaacacasascresnsnsat aacansnsaanasasvaananasan
95 ancncearcaanrecseaaccesmescananman cmemeeroccacasancesses
90vmecranecanamennannan
B5==mmreromccosascecasacermesnaneocancan cecen
80ncanmrmmmann cavrmmmcceremecmacamanana cecetucavamacememana
T O
J0caveccceccaccaramaaarnarcnraaneave anaannrensaaanasaanese
65 amnrreacmveeanmroavasetanceneanasanmessnnaasansmmnanann
60~ avacrencevamernncmacanemenemenee amevanmosrnasvanaeeanann
55 -mecmcmasmmaccanasaceensmeeonsmeoteatnsetnnn et nn e

50--veuenne

P S
35ccacnccanacacnanecccracmnocncraaracccaccrcnacaacancancoonan
J0cvocsccucncacnnccacanccncnnencanan a-

15~cunceereccccaccmaceananscansancaancmnaaronnaanananaanene
10cwaccvnnccccanaa “aveasrsrssectaavacana eesnsacvacaravnancn
S cccencnrracsearesanaanrrssrnsancataanssnssssancassoanenn
lewavmmrnamacaaraacasansssssoannaceanansssssaacsanaasaavas
Jeeccranmcreccacasmtenanmcermotsant eaanssansectatanasananee
2ecuccsrenavecacsscatnsenronaravaavebeananraranaasaananasen
Lecesearaccansseccenaassrotmasaasecancassresacavanenasnas

2

X casewssmacevaavanansannan

Man figure by girls

Percentile! . Age in years

8 9

Standard score

35eucenccucoacanacnsn

30-cncrcaceaconnonacann

25-wenuncncanncens

lscore below which the indicated gercent of children at cach given age fall,

“Approximate test for mormality of distributionm. Chi-square value for the S-percent probtability level is 33.9,
and for the lepercent level it is 36.8.
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Table 19. Percentile unit eguivalenta of standard scores for children aged 6 through 11 years on the Woman Scale
of the Goodenough-Harris Drawing Test, by age and sex: United States, 1963-65

Woman figure by boys

_ Percentile! Age in years
i 6 7 8 9 10 11
3 Standard score
I 140 139 140 141 133 158
; 137 136 138 136 132 140
! 127 134 137 133 127 139
i 126 132 131 132 126 138
124 131 129 130 125 135
118 120 122 120 120 125
115 115 115 116 118 123
112 112 113 114 113 118
R 111 109 110 112 113 115
107 106 108 108 110 110
105 104 107 106 106 108
103 102 106 103 104 106
102 101 102 101 103 104
101 99 97 101 102
100 99 98 95 97 100
97 98 96 93 96
94 97 94 92 94 95
] 91 95 92 91 92 92
] 88 90 89 90 90 87
. 87 88 87 89 89 85
. 85 85 86 89 87 77
84 83 84 85 83 75 i
4 82 8l 82 79 76 7
: 9 79 81 77 7 66
3 78 78 80 77 73 S
3 76 74 76 75 70 59
3 74 69 73 74 68 57
3 4.30 2.98 5.74 4.54 0.63| 15.41

Woman figure by girls

; Percentile! Age in years
N
v 6 7 8 9 10 11
3 Standard score
5.‘ -
) 137 138 136 136 142 137
{ 133 135 132 134 129 133
4 130 133 130 130 127 131
128 129 128 128 125 130
126 127 126 127 124 128
119 121 120 121 120 122
: 117 116 114 117 116 117
- E 113 112 112 113 113 115
9 111 110 109 111 1 112
3 108 108 107 109 108 110
3 106 106 105 107 106 108
) 105 104 103 105 105 104
103 102 101 103 103 103
H 100 101 99 101 101 101
A 99 100 97 99 100 97
Y 98 97 95 97 97 96
3 96 95 93 95 95 94
1 ‘ 93 93 91 93 93 92
; 91 91 89 91 91 90
3 89 89 .87 89 90 88
3 87 87 84 85 86 85
2 84 85 82 - 83 82 80
3 80 80 79 78 77 75
4 77 78 77 76 75 74
2 75 77 76 74 74 72
K 68 76 73 70 70 70
3 54 69 71 - 64 67 68
©3.00| 292| 1.60 0.69 | . 1.86 0.8 |
1 - o
" .:.As:or: P:}g: ggsi.ghf:?en gg}f{ged é:fe{\cigfcfhudéﬁ{l at each ivenflge dfan.
TOX ] o stribution, -gquare ue -
; and £or the l-pereent lenol  x ig 6.5 q va or the S-percent probabi..lit:yllevel is ?_3._9,
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APPENDIX

STATISTICAL NOTES

Survey Design

The sample design for the second cycleof th:e Health
Examination Survey, similar to the one used for the
first cycle, was that of a multistage, stratified proba-
bility sample of loose clusters of per sons inland-based
segments. Successive elements dealt within the process
of sampling are primary sampling units (PSU), census
enumeration district (ED), segment, household, eligible
child (EC), and finally the sample child (SC).

At the first stage, the nearly 2,000 PSU's into '

which. the United States (including Hawaii and Alaska)
had been divided and then grouped into 357 strata for use
in the Current Population Survey and the Health Inter-
view Survey were further grouped into 40 superstrata
for use in Cyclell of the Health Examination Survey. The
average size of each Cycle Il stratum was 4.5 million
persons, and all fell between the limits of 3.5 and 5.5
million, Grouping into 40 strata was done in a way that
maximized homogeneity of the PSU's included in each
stratum, particularly with regard to degree of urbani-
zation, geographic proximity, and degree of industrial-
ization, The 40 strata were classified into four broad
geographic regions (each with 10 strata) of approxi-
mately equal population and cross-classified into four
broad population density groups (each having 10 strata).
Each of the 16 cells contained either two or three
strata. A single stratum might include only one PSU
(or only part of a PSU as for example New York City,
which represented two strata) or several score PSU's,

To take account of the possible effect that the rate
of population change between the 1950 and 1960 censuses
might have had on health, the 10 strata within each
region were further classified into four classes, ranging
from those with no increase to those with the greatest
relative increase, Each such class contained either two
or three strata,

One PSU was then selected from each of the 40
strata, A comtrolled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population, In the con-
trolled selection an attempt was also made to maxi-
mize the spread of the PSU's among the States, While
not every one of the 64 cells in the 4x4x4 grid con-
tributes a PSU to the sample of 40 PSU's, the con-

trolled selecton technique ensured the sample's match-
ing the marginal distributions in all three dimensions
and being closely representative of all cross-classifi-
cations, .

Generally, within a particular PSU, 20 ED's were
selected with the probability of selection of aparticular
ED proportional to its population in the age group 5-9
years in the 1960 census, which by 1963 roughly
approximated the population in the target age group for
Cycle Il. A similar method was used for selecting one
segment (a cluster of households) in each ED. Each of
the resultant 20 segments was either a bounded area or
a cluster of households (or addresses). All of the
children in the age range properly resident at the

- address visited were EC's, Operational considerations

made it necessary to reduce the number of prospective
examinees at any one location to a maximum of 200.
The EC's to be excluded for. this reason from the SC
group were determined by systematic subsampling.

The total sample included 7,417 childreninthe 6-11
age group, with approximately 1,000 at each of the
single years of age, and from 25 different States.

Reliability

Measurement processes employed in the Survey
were highly standardized and closely controlled. Of
course this does not mean that the correspondence
between the real world and the survey results is exact.,
Data from the survey 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
controlled. .

The first report on Cycle II" describes indetail the
faithfulness with which the sampling design wascarried
out, It notes that of the 7,417 sample children the 7,119
who were examined--a response rate of 96 percent—
gave evidence that they were a highly representative
sample of children of this age in the noninstitutional
population of the United States, The response levels fcr
the various demographic subgroups—includingthose for
age, sex, race, region, population density, parents'
educational level, and family income—show no marked




Table I. Number of examineces aged 6 through 11 vyears, by  type of drawing, age, and sex:
Hmber Heal%h Examination Surveg’;, 1963-%51 P g, a8
Boys Girls
Age All
examinees “
Man Woman Man Woman
Total Wl eioure | figure | Total figure |figure
Total, 6-11 years-==e=-- 7,119 3,632 3,050 582 3,487 670 2,817
1,111 575 503 72 536 134 402
1,241 632 527 105 609 119 490
1,231 618 498 120 613 102 511
1,184 603 499 104 581 103 478
1,160 576 485 91 584 105 479
1,192 628 538 90 564 107 457
lIrlvcludes estimated data shown in table III.
differentials, Hence it appearsunlikely that nonresponse Table II. Average scores for children aged 6

could bias the findings much in these respects,

The number of examinees by age, sex, and type of
figure drawn for part of the examination is shown in
table I,

Measures used to control the quality of the data .

from this survey in general have been cited previ-
ously;? those relating specifically to the Human Figure
Drawing Test are outlined in the section ''Field Ad-
ministration and Scoring.” Asindicated, these measures
included two independent scorings of each drawing by
two adults who were carefully trained in the methods
used in this survey. The high level of agreement
realized may be seen in table 11, which shows by age
and by type of drawing the average score obtained by
each scorer and the correlation between the two sets
of scores,

Data recorded for each sample child are inflatedin
the estimation process to characterize the larger uni-
verse of which the sample child is representative, The
weights used in this inflation process are a product of
the reciprocal of the probability of selecting the child,
an adjustment for nonresponse cases, and a poststrati-
filed ratio adjustment which increases precision by
bringing survey results into closer alignment with
known U.S. population figures by color and sex for
single years of age 6 through 11,

In the second cycle of the Health Examination

'Survey the sample was the result of three stages of

selection—the single PSU from each stratum, the 20
segments from each sample PSU, and the sample
children from the eligible children, The probability of
selecting an individual chiid is the product of the
probabilities of selection at each stage. v

Since. the strata are roughly equal in population
size and a nearly equal number of sample children were
examined in each of the sample PSU's, the sample

38

t:hrough 11 years obtained by each of two in-

depen

ent scorers, and interscorer reliabil-

ity coefficients, by age, type of drawing, and
se:{: Health Examingt:ion Survey, 1963-65’

Inter-
A . scﬁer
ge, type o relia-
draving, and sex | Scorer 1| Scorer 2 bilit
coeffi-
cient?
Average Bcore
Total
6-11"years- 26.8 27.2| 0.976
6 yearse-e=ccncnn 18.2 18.2| 0.965
7 yearseeemecann= 22.4 22.6| 0.969
8 yeargewmeccnnna 25.8 26.2| 0.961
9 yeargermmecmannn 28.6 29.0| 0.964
10 yeargew=ccncn= 31.6 32,21 0.964
11 yearge=erecnana 33.9 34.7| 0.966
Man figure
BOyS====c=ceconcen 24.8 25.2| 0.976
Girlg-cecenccccaax 24.9 25.1| 0.976
Woman figure
BOyS-cccmnnanccnaan 25.3 25.5| 0.976
Girlgecececwccnaa - 29.6 30.2) 0.973

1correlation between scores given byScorer 1

and Scorer 2.

design is essentiélly self-weighting with respect to
the target population; that is, each child 6 through 11

years old had about

drawn into the sample,
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the same probability of being

\
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The adjustment upward for nonresponse is in-
tended to minimize the impact of nonresponse on final
estimates by imputing to nonrespondents the charac-
teristics of ''similar" respondents, Here ‘''similar"
respondents were judged to be examined children in a
sample PSU having the same age (in years) and sex as
children not examined in that sample PSU.

The poststratified ratdo adjustment used .in the
second cycle achieved most of the gains in precision
which 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 popula-
tion agree exactly with independent controls prepared
by the Bureau of the Census for the U.S. noninstitutional
population as of August 1, 1964 (approximate midsurvey
point) by color and sex for each single year of age 6
through 11, The weights of every responding sample
child in each of the 24 age, color, and sexclasses are
adjusted upward or downward so that the weighted
total within the class equals the independent popula-
tion control, ‘

In addition to children not examined at all, there

-were some whose examination was incomplete in one

procedure or another, The extent of missing data for
the Human Figure Drawing Test is shown in table 111,

For each of the 51 examined children with data
missing for the Human Figure Drawing Tests, a
respondent of the same age-sex-race group with simi-
lar findings on other parts of the psychological test
battery and related parts of the examination, insofar as
these were available, was selected at random, and his
results for this test were assigned to the nonexamined
person. Theoretically this controlled selection tech-
nique would minimize the error introduced by the
estimate,

Suinpling and Measurement Error

In the present report, reference has been made to
efforts to minimize bias and variability of measure-
ment techniques, v

The probability design of the survey makes possible
the calculation of sampling errors. The sampling error
is used here to determine how imprecise the survey
test results may be because they come from a sample
rather than from the measurements of all elements in
the universe,

The estimation of sampling errors for a study of
the type of the Health Examination Survey is difficult
for at least three reasons: (1) Measurement error and
"pure"” sampling error are confounded in the data—itis
not easy to find a procedure which willeither completely
include both or treat one or the other separately, (2) the
survey design and estimation procedure are complex

_ and accordingly require computationally involved tech-

Table III. Number of children uaged 6 through 1l
years with no or unusable Human Figure Drawing
Tests, b age and sex: Health Examination Sur-
vey, 1963-65

All |}
Age exami- || Boys | Girls
nees :

11 yearsee=cesemcecccnan-

N
—

Total, 6-11 years-- 51

6 yearse=ecececcnx 10
7 yearseeeececan

8 years=eececcca-

9 yearg§====mcemcaccnccca-
10 yearse-=-

RN

niques for the calculation of variances, and (3) from the
survey are coming thousands of statistics, many for
subclasses of the population for which there are a
small number of cases. 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 even occasionally
when the number of cases is substantial, ,

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
table 1V. These estimates have been prepared by a
replication technique which yields overall variahility
through observation of variabiiity among random sub-
samples of the total sample. The method reflects both
"pure’" sampling variance and a part of the measure-
ment variance,

In accordance with usual practice, the interval
estimate for any statistics may be considered therange
within one standard error of the tabulated statistic,
with 68-percent confidence, or the range within two
standard errors of the tabulated statistic, with 95-
percent confidence. The latter is used as the level of
significance in this report and referred to here as the
S-percent level, "

An overestimate of the standard error of a differ-
ence d=x-y of two statistics x and y is given by the
formula S,= (S7+S}) %2, wheresS, and S, are the
sampling errors, respectively, of x andy.

Small Categories

In some tables magnitudes are shown for cells for
which the sample size is so small that the sampling
error may be several times as great as the statistic
itself, Obviously in such instances the statistic has no
meaning in itself except to indicate that the true quantity




Table IV. Standard errors (SE) for means of is small. Such numbers, if shown, have beenincluded in

point and standard scores for boys and girls  the belief that they may help to convey an impression of
aged 6 through 11 years on the Goodenough-
Harris Drawing Test, Man and Woman Scales, the overall story of the table.

by age: United States, 1963-65

Stoﬁdora Scores

Scale and age Boys | Girls| Boys | Girls

The following formula was used for computing the
standard scores (SS) shown in this report:

Man Scale SE, point | SE, standard

1
score means| score means Ssl'si (15) (x - ;'> + 100.
i

Total, 6-1) years- 0.65

0.94 A In tables 6-11 for the drawings indicated, s, is the
0.82 standard deviation of the raw scores in the it year of
age, %, is the arithmetic average, or mean raw score,
in that age interval (both s,, and % derived from the
inflated sample), and x is the raw score for which the
' standard score is being derived. Intable 16 the standard
Yoman Scale ~ deviations and means used are from the combined
Total, 6-11 years- distribution of standard scores from the drawings of a
' man and a woman for the weighted sample.

6 yeargsemereremmeca.
7 yeargeeemeccncccaa
8 yearseeeeccenmcaa.a
9 yeargmemeccemmncaa
10 yeargsmeerecmccaa.
11 yearg=-wemmmeaaa.

. 1.69
0.27] 1.41
0.38] 1.27
0.39] 1.61
0.41] 2,17
0.58] 1.54

O=O 000

1standardized for all races combined.
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Series 1.

Series 2,

Series 3.

Series 4.

Series 10,

Series 11,

Series 12,

Series 13,

" Series 14,

Series 20,

Series 21,

Series 22,
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OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
Public Health Service Publication No. 1000

Programs and colleclion procedures.—Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions,
and other material necessary for understanding the data,

Data cvaluation and methods research,—Studies of new statistical methodology including: experi-
mental tests of new survey methods, studies of vital statistics collection methods, new analytical
techniques, objective evaluations of reliability of collected data, contributions to statistical theory,

Analytical studies,—~Reports presenting analytical or fnterpretive studies based on vital and health
statistics, carryingthe analysis further than the expository types of reports in the other series,

Documents and committee reports.—Final reports of major committees concerned with vital and
health statistics, anddocuments such as recommended model vital registration laws and revised hirth
and death ccrtificates,

Data from the Health Interview Survey.~Statistics on illness, accidental injuries, disability, use of
hospital, medical, dental, and other services, and other health-related topics, based on data collected
in a continuing national household interview survey.

Data from the Health Examination Survey.—Data from direct examination, testing, and measure-
ment of national samples of the population provide the hasis for two types of reports: (1) estimates
of the medically defined prevalence of specific diseases in the United States and the distributions of
the population with respect to physical, physiological, and psychological characteristics; and (2)
analysis of relationships among the various measurements without reference to an explicit finite
universe of persons.

Data from the Institutional Population Surveys.—Statistics relating to ‘the health characteristics of
persons in institutions, and on medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients.

Data from the Hospital Discharge Survey,—Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals,

Data on health resources: manpower and facililies,—Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians, dentists, nurses, other health
manpower occupations, hospitals, nursing homes, and outpatient and other inpatient facilities,

Data on mortality.—Various statistics on mortality other than as included in annual or monthly
reports—special analyses by cause of death, age, and other demographlc variables, also geographic
and time series analyses.

Dala on natality, marriage, and divorce. ~Various statistics onnatality, marriage, and divorce other
than as included in annual or monthly reports—special analyses by demographic variables, also
geographic and time series analyses, studies of fertility.

Dala from the National Natality and Mortalily Surveys, —Statistics on characteristics ‘of births and
deaths not available from the vital records, based on sample surveys stemming from these records,
including such topics as mortality by socioeconnmic class, medical experience in the last year of
life, characteristics of pregnancy, etc. :

For a list of titles of reports published in these series, write to:  Office of Information

National Center for Health Statistics
U.S. Public Health Service
Rockville, Md. 20850




