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ABSTRACT
National estimates of school achievement as measured

by the reading and arithmetic.scbtests of the Wide Range Achievement
Test (WRIT) for the noninstitutionalized population of the United
States aged 12-17 years are presented. Data were obtained in the .

Health Examination Survey (HES) of 1966-70. In the survey a
probability sample of 7,514 youths was selected to represent the 23
million adolescents aged 12-17 years residing in this country. Test

.results were presented by age, sex, and educational level in their
'raw score form to permit comparison with other studies using the
WRIT. Percentile ranks and normalized standard score (T Score)
equivalents of the raw scores have been included. The Cycle III HES
data demonstrated a continued development of reading and arithmetic
skills through the adolescent years and as formal education
increased. Girls in tbe age range surveyed performed better than boys
on the word recognition and pronunciation task presented by the WRIT.
A similar finding came from HES Cycle II program when the Level I
reading of the WRIT was administered to children .6-11 years,old. No
significant differences between boys and girls in arithmetic
computational skills were found in either survey. (Author/BJG)
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READING AND, ARITHMETIC ACHIEVEMENT
AMONG YOUTHS 12-17 YEARS

AS MEASURED BY THE WIDE RANGE ACHIEVEMENT TEST

Dale C. Hitchcock and Glenn D. Pinder, Division of Health Examination Statistics

INTRODUCTION

This report presents information on the
levels achieved in reading and arithmetic, as
measured by the Wide Range Achievement Test,
by U.S. youths aged 12-17. The data were obtained
in the Health Examination Survey that was con-
ducted from March 1966 to March 1970 by the
National Center for Health Statistics. Information
presented h e is essentially a continuation of6,,
that reports in a previous publication for children
ages 6-11.1 The present report is Hasid to
presentation of the findings on adolescents by

., sex, age, and grade in school (appendix I).
The Health Examination Survey (HES) is an

ongoing _program which collects data by direct
examination of representative samples of the
noninstitutionalized population of the United
States. Nnce 1960 the survey has conducted a
series of separate programs (called "cycles")
concerned with segments of the total population
and focused on certain aspects of the health
of the selected subpopulation. The data in this
report were obtained during Cycle III, in which
youths aged 12-17 were examined. That program
was a continuation of the immediately preceding
cycle, in which children aged 6-11 years were
given an zxamination which focused on health
factors related to growth and development. De-
tails regarding the surveys can be obtained in
comprehensive reports on the children's pro-
gram and the youths' program.3 Further

information about the Cycle III survey design
is presented in appendix IL

A standardized single-visit examination was
given each youth by an examining team in a
specially designed mobile 'unit, Along with ex-
aminations by a physician and dentist and a
variety of tests and measurements performed by
technicians, a 70-minute psychological test bat-
tery was given by a psychologist. The battery
included the following procedures, which were
administered in the order listed: Wide Range
Achievement Test, arithmetic and reading sec-

t tions; Wechsler Intelligence Scale for Children,
vocabulary and block design subtests; a five-.
card, tape-recorded version of the Thematic
Apperception Tot; a modified version of the
Goodenough-Harris Drawing Test; the Brief Test
of Literacy; and a self-administered questionnaire
concerning the youth's attitude and behavior
relating to certain aspects of health. A critical
evaluation of most of the Paych logical tests used
in the survey, including a li ranfre review of
previous reseaich and eve clone, was made by
S. B. Sells of Texas Ch istian University. The
results of the evaluation were published in the
center's methodological reports series.4

Before sample youths were examined, in-
formation was obtained from their parents. The
informs' ion included demographic and socio-
economic .data on household members as well
as a medical history and behavioral data about
the sample youth. Information regarding per-

S
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formance and adjustment was requested in
questionnaire sent to the youth's school: All
information was colleited,under a guarantee of
strict confidentiality.

Of the 7,514 youths composing the sample,
6,768 (90 percent) were examined. Because of the
sample design, adjustment for nonresponse, and '

weighting procedures, examination results-can be ,
cortsidered representative of the approximately
23 million noninstitutionalized ybOtha 12-17 years
of age in the United States at the time of the
survey. Sampling errors assexiaced._with es-
timates in this report are presented in appendix I.
"

THE WIDE RANGE
ACHIEVEMENT TEST

When plans were made to conduct a health
survey of the U.S. population froni ages 6 through
17, it was decided that an assessment of educa-
tional achievement would be relevant since many
developmental and psychological problems first
come to the attention of teachers, physicians,
parents, 'and others as "leithling" or "school"
problems. Although less widely known and used
than some cc nprehensive achievement test bat-
teries, the Wiue Range Achievement Test (WRAT)
met the survey's requirements of both brevity
and applicability to the entire age range of the
target population, The choice was supported by
pubashed data and by the opinions of some
clinicians to the effect that the WRAT could be
accepted as a good predictor of performance
on the more traditional achievement tests.4

The WRAT was developed in 1936 by Jastak
and Bijou as a tool for studying achievement in
the basic school subjects of reading (word rec-
ognition and pronunciation), written spelling, and
arithmetic amputation. the-first edityn and a
revision in 19465 had only one scale of achieve-
ment, which ranged from kindergarten to college
for each of the threviubtests. The 1965 edition
retained these three subtests, but each was

41n tle previous report on the WRAT findings in the HES ,
children's program.? it was reported that a 1163 revision was
used. This was a provisional edition eventually published as the
1965 revision with only slight changes in the word order of the
reading subtest. The 1963 provisional editions of the reading
and arithmetic subtests were used in the survey of youths.

2

represented by separate scales at two levels.'
Level I was designed for children between the
ages of 5 yelzs 0 months and 11 years 11 months,
while Level II was intended for yersons from 12
years 0 months to adulthood. At both levels, the
reading subtest consists of recognizing and naming
letters; and pronouncing words arranged in order
of increasing difficulty) the spelling section
involves copying marks that resemble letters,
writing eine a. name, and writing single words
as they are dictated;* and the arithmetic subtest
requires counting, reading number symbols, solv-
ing oral problems, and pe ring written com-
putations normally tatig a schools. Jastak
provided tables for converting raw scores on the
three subtests to grade equivalence, percentiles,
and standard scores.

Because of time limitations, only the reading
and arithmetic subtests of the WRAT were given
during the survey of youths. Further discussion
of the WRAT and the purvey findingiipresented
below has been limited to those two subtests.

Adequate validity data on the WRAT are not
presented in the manual for the 1965 revision.
Findings based on limited study of the 1946
version are repeated from the 1946 manual; they
suggest that WRAT resulth are cloiely. related
to scores on the New Stanford Achievement Test.
Product - moment ,coefficients for samples of 7th
and 8th gradetf. are reported as follows: WRAT
reading with New Stanford Paragraph Reading,
.81 (N389); WRAT reading, with New Stanford
Word Reading, :84; WRAT arithmetic with New
Stanford Arithmetic, .Q1 (N140). The 1965 man-
ual also includes some data on reliability of
the WRAT.,0 From a sample of 200 individuals
selected to represent a typical distribution of
achievement, split-half reliability coefficients
were calculated for the reading and arithmetic
subtests. The. split-half measures used were
scores on the odd-even items arranged in order
of difficulty. Correlations for age groups 12
and older for both subtests Were all above .95.
As a measure of test-retest reliability, Jastak 0
cited a study in which a group of 77 retarded
persons, ranging in age from 15 io 17 years,
were given the WRAT (along with other tests)
five times within a 3-week period. The WRAT
scores were found to be very stable, showing
the smallest variations di all the tests included.

9



. To further study the use of the WRAT as 'a
measure 'cif school achievement, the National
Ceniei' for Health Statistics contracted with K.

. Warner Schaie of West Virginia University for
a special validation study. The complete findings
of that studOuive been publishedj A summary
Schale's findings regarding adolescents with some
brief remarks regarding several other releVant
studies follows. Ay.

Schaie's study was designed to assess the
adequecy of the 'W RAT to predict actual grade
placement and to estimate 3chievement as messr
ured by another comprehensive battery. Livel
II of the WRAT was administered to-314 boys
and 319 girls attending secondary schools in
Monongalia County, West Virgiriia. The sample
co..iated of approxf-- -*ely equal numbers of
youths in grades .7 i 1 12. To assess. the
possibility of regional N an-additional sample
of 596 subjects was .selected from the 7th and
10th grades in Milwaukee County. Wisconsin,
the 8th and 11th grades in Los Angeles, Cali-
fornia, and the 9th and 12th grades in Fort
Collins, Colorado. The Stanford Achievement
Test (SAT) was administered to the junior high
school students (grades 7-9) and the Metropolitan
Achievement Tests (MAT) were given to students
.)in senior high school. In the junior highvopulatJon
reasonably good concurrent validity was dem-
onstrated by the correlation of WRAT scores
with those on the appropriate subtests of the SAT.
Among the three grade levels and the geographic
regions the coefficients ranged from .66 to .84
for arithmetic. and from .47 to .80 for reading.
Likewfbe the high correlation of the appropriate
sections of the MAT with the two WRAT subteetr
for the penior high school group further.supported

.e the IISfid it y of the WRAT.. These validity coef-
ficients ranged from .62 to .82 for arithmetic
and from .49 to .82 for reading. Schaie concluded
that, while there is a considerable range in the
magnitude of validity coefficients depending On
level and geographic region involved, there is
sufficient evidence of substantial correlation
with criterion measures at every age level
investigated to consider the WRAT a satisfactory
brief instrument for estimating school achieve-
ment.7

In estimating grade level placement, the
WRAT was found to vary considerably, ranging

from close agreement to wide disagreement with
the various criteria applied. Level II tended to
underestimate actual grade level, but it rather,
accurately predicted achievement levels on the
SAT and MAT arithmetic-related subtests, The
WRAT Level, Il reading test overestimated the
actual grade level of junior high students'but -
underestimated that of senior high -students.
Performa6ce on the SAT was underestimated,
while performance on the MAT criterion variables
was overestimated. -

The latest edition of Buros'Afentaf Measure-
ments Yearboole 8 lists 64 references on the
WRAT which have been published since it was
first 'issued in- 1936. "The length of this list
attests to a more than narrow or limited. interest
in the test, but a review of the articles reveals
that many have dealt with applications iivolving,
small and special.populeticms. For examplg, One
recent study a suggests that the WRAT and the
California Achievement Tests (CAT) are highly
correlated when used with preschool children
and early elementary school children. A median
correlation of .80 among all the subtests, with
a high of .89 between WRAT reading and total
CAT score, is reported for a sample of 96
children. Another study,lo again comparing the
WRAT and CAT, is more relevant to the present
report because the 98 test subjects were 7th
grade students. Correlation coefficients between
WRAT and total California reading and arithmetic
stores are reported to be .73 and .80, re-
spectively. At least 20 of the 64 references cited
in Buros dealt with samples of retardedperions.
A brief ,report of a 1962 study" illustrates the
use of the WRAT in such studies of. mentally
retarded subjects; When the WRAT scores and
MAT scores of 25 institutionalized boys (ages
9-14) were compared, rank order correlation
coefficients were .87 for arithmetic and .76
for reading. Another study12 that illustrates
the wide use of the WRAT with mentally retarded
persons also exemplifies a common procedure
initiated by Jastak, that of comparing WRAT
scores with intelligence test findings. For the
test results of 72 mentally retarded males aged
16-35, correlation of WRAT scores with Stanford-
Binet and Wechsler Adult Intelligence Scale
scores ranged from .47 to .78,

Although the foregoing comments are not
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\''" presented as ,a compi*eh ve review of the
literature on the WRAT, the studies cited are
representative of the evidence that supports
the reliability and validity of the two WRAT
subtests for the purposes of HES Cycle III.

FIELD TESTING.
PROCEQIJRES

The. W RAT subtests were administered during
individua l testing sessiorts conducted by psychol-
,ogists who had at least a mpster's degree and
who had experience in test administration. There,
were two psychologists on the examining team
at all times. The examiners were trained in
the' special HES 4esting procedures and super-

.
vised. by the advisory staff of the surrey During
the training and supervision, strong emlasis
was placed on uniform methods of test adminis-
tration,.scoring, and recording'of data. Through-
out this survey of adolescents 12 psychologists
wotked in the field.

The arithmetic and reading subtests were
the first procedures administered in each test-
ing session. 'They were given in accordance with
the WRAT Manual for the 1965 revised edition,6
with certain minor modifications to conform with
special forms and practices of the survey.
Only Level II tests were used, since all sample
youthi were 12 years old or older.

Both tests were printed on the same two-
page form in a format identical to Jastak's
standard form. The arithmetic Erection was on
one page, which contained the 46 problems of the
written part and 15 dots and five numbers. The
dots and numbers along with three orally presented
word problems compose the oral arithmetic
test. The opposing page had space for computation.
The page of arithmetic problems was shown to
each youth, and he or she was asked to work
in 10 minutes as many problems as possible. If the
youth did not correctly complete at least six
problems within the allotted time, the oral part
of the subtext was given. In the oral part the
youth was asked to count aloud the 15 dots on the
form, to read the five numbers, andtosolve three
simple word problems. These tasks v;ere worth
10 points, one point for counting five dots
correctly, another point for counting six through
15 dots, one point for reading each number, and

4

one for solving each problem. if the youth obtained
a score of six or mole (one point for each prob-
lem) on the written problems, the 10-point
credit was given for the oral part. The highest
possible raw icore forthe arithmetic subteen is
56 points,

The reading test consists of 13 capital letters
and 76 words which are printed on one page in
order of increasing difficulty. A laminated copy
of this sheet was presented to the youth, who was
instructed to read aloud each of the words in the
sequence in which they appeared. On another test
form (the one on which the youth had done the
arithmetic), the examiner checked off each word
that was incorrectly pronounced until 12 Con-

. xsecutive words were missed. On the first mis-
pronunciation of any one word, the youth was asked
to repeat the word, but from then on the fa-se
response or spontaneously changed response was
scored. Approximately ,10 seconds were allowed
for each word, with the examiner controlling
the speed by saying "next" or "go on to the next
word." If the youth failed to score at least six-
points on the word pronunciation (c'ne point for
each correct word), he or she was asked to
read aloud the 13 capital letters and to read the
first two letters in his or her name after writing
it on the test form. The letter reading was worth
a total of 15 points. Anyone obtaining a score of
11 or more on the word pronunciation was credited
with the 15' points for the letters. A ppssible
maximum 89 Writs can be earned on the reading

lest, The verbatim instructions used by*the ex-
aminers for the arithmetic and reading subtests
are included in appendix III. -

The:examiner recorded all right and wrong
answers on each test in specified spaces on the
test form. Scores were computed and recorded
on the front of the rorm. As part of the corn-
prehenshre quality control practices of the survey,
the two psychologists daily exchanged all test
forms and check xi each other's work for apparent
errors in adinin:stration or recording.

Once a week an entire testing session was
recorded on tape by each field psychologist. A
transcription of the taped session was reviewed
by a psychologist at headquarters, who noted
errors, commented on testing procedures if
necessary; and then returned the transcripts to
the examiners.

11 '



1.

.1

1
at

RESULTS

Reading SubtarstRaw Scares
,

On. t114 readhig subtest of the nide Range
Achievement Test, youths 1247 years of age in
the noninatitutionalized population of the United
States attained a mean raw score of 483 points
out of a possible 89 points (table 1). The mean
reading score increased steadily with age, rising:
from 42.1 points at 12 years to 53.7 at 17 years
(figure 1 and table 1). Mean scores for half-.
year age intervals are also presented atra more
precise reflection of the growth patterns in
school achievement as measured by tWe ti/RAT.
Gradual'y increasing mean scores also occurred
among the 6-month age groups (table 2). The
'variability as indicated by the standard devia-
tions for each of the 6-month age groups tended
to increase with age, although not consistently.
The 'relative variation among the reading test
scores was, however, quite constant Caroughout
the age range. This was determined by computing
coefficients of variation which allow comparisons
of dispersions of scores in different series
where the means vary.

As indicated in table 1 and figure 2, mean
scores increased steadily as the amount-of
education increased, rising from 42.6 in the 7th
grade to 58.47 in the '12th, The increasing scores

a

from one grade level to the next can be observed
for youths at evemsingle year of ag.4 Within
the appzopriate grade range for the population
(grades 7-17), there was a tairly consistent
increase of around three points frofi -grade to
grade. Those youths who were in grades below
the expected level for the ages of this population
perfoimed substantially poorer. The mean score
of 6th graders was 6.4 points lrlow that of 7th
graders; the mean score of Sth graders, was
8.3 points below that of the 6th graders.

Higle'school graduates °obtained about the
same scores as those in the 12th grade. Youths
who continued or planned to continue their formal
education beyond high school obtained substan-
tially higher scores than those who did not. This
difference probably reflects a phenomenon of
selection, wherein persons of greater abilityr
continue th2fr education, while those with less
ability do not.

A few other observations-regaiding the data
in table 1 may be of interest. The youths, mostly
16- and 17;year-olds, who had left school before
graduating,. that is, the small group of school
dropotits, generally achieved scores on the read-
ing test comparable to those observed in the 6th
and 7th grades. The group of youths c.esignated
as being in some kind of special4class had a
mean score of 23.1, lower than the scores of
all educational placement categories except that
of grade 4 and below. This relatively small

Readmg Albtest

I
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20

0 1

12 13 14 15 15 17

AGE IN YEARS

Figure 1. Mean raw ICONS on the reading and arithmetic subtests of the Wide Range Achievement Test for youths, by age: United
States, 1966.70
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Figure 2. Mean raw scores on the reading and arithmetic subiests
by grade in school:

group included individuals siiith major reading
problems, many complicated with serious mental

, and physical handicaps. in observing the relation-
ship between age and grade,ait can be seen that
mean scores of youths in the Usual grade Apr
persons oft.their age were.higher than scores for
those who were older and a little lower than
those of youths who were younger. This finding
is expected since it is a reasonable assumption
that persons who are permitted to skip grades are
generally more advanced than the average .and
that thoe who -are retained . in a grade are
slow learners or at least slower.

Girls performed better than boys con the rz.ad-
ing subtest, averaging 2.raw score poi its higher.
Higher scores were achieved by the gills at all
ages, with differences being significant in all

6.

of the Wide Range Achievement Test for youths 12-17 years of age,
United States, 1966-70.

but the 13- and 15- year-'old groups (figure..3
and table 1). Among those youths in school and
within the appropriate grade range for the popula-
tion, boys again obtained lower reading scores
than lid girls at every grade level (figure 4
and table 1). These differences averaged about
two points but only for the 9th and 10*, grades
were the differences significantly different.

Variability of the reading subtest raif scores
was consistently greater for boys than for girls in
all half-year age groups except for the 17 1/2,
ygar-olds. The differences were significant in all
but 'five of the groups (a1112- nd 16-year-olds and
the 15 1/2-year-old grou The girls exhibited
significantly more variab it)/ than did boys in the,
17 1/2-year-old group.( ble 2).
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Arithmetic Subtest--Raw Scares

Youths 12-17 years of age in the noninstitu-
tionalized population of the United States had a
mean of 23.0 raw score points out of a possible
56 points on the arithmetic subtest of the WRAT
(table 3).

The mean raw score increased slightly with
age through age. 16 and then leveled off (figure 1
and table 3). Mean scores are also reported for
half-year age groups, and a gradual increase can
again be observed from one age group to the
next (table 4). The variability as indicated by the
standard deviations for each half-..year age group
also increased slightly with age. As on the reading
subtest, the relative variation- among the arith-
metic scores was generally constant over all age

/levels (table 4).
A steady increase in mean scores, reflecting

increasing skill in arithmetic computation, may be
seen throughout the grade range. The mean raw
scores for grades 7 through 12, the appropriate
range of grades for this' population, increased
from 19.6 to 28.1 (figure 2 and table 3). Increases
from one grade to the next can be seen within
each single year of age. Observations regarding
other krade placement categories are similar to
those. made about the reading subtest. Youths in
grade 6 and under had lower scores than those in
the 7th grade and over. Means for the 5th and 6th
grades, however, were within the same gradually
increasing progression, rather than substantially
lower than those obtained by youths in the typical
grade range as found in the reading subtest.
Youths who were in special classes performed
similarly to those with less than 5th grade place-
ment, and the dropouts again achieved scores at
the 6th or 7th grade level. Mean raw scores of 12th
graders and high school graduates were about the
same. Youths who. had begun college or were pre-
paring to begin college scored higher than all
others. As in the similar findings on the reading
subtest, the higher raw score means for students
with education above high school is probably a
result of the group's composition (only the more
superior students being included) rather than a re-
flection of educational level. It is also of interest
that the modal age group in each grade showed
about the best performance on the arithmetic. test.
Those youths who were younger than the modal age

for their grade did not do noticeably better char th.
modal age group, as they did on the reading zest.,
Those who were older than the typical age for each
Fade did achieve slightly lower scores. The
fact that there were not in the arithmetic test,
as in the reading test, striking differences be ,:ten

the mean scores of the groups-of youths who had
probably been accelerated or detained and the
scores of the modal age-in-grade groups suggests
that success in school is more dependent on
developing reading ability than on acquiring
arithmetic skills.

Overall there was no difference between the
performance of boys and girls on the arithmetic
subtest, the mean score being 23.0 for each.
There were no significant differences between
raw scores of boys and girls at single years
of age or at half-years of age (figure 3 and tables
3 and 4). Likewise, there were no significant
differences in arithmetic scores between boys and
girls at any grade level, although from 9th grade
on, the scores of boys were slightly higher than

those of girls at each educational lees 1 (figure
4 and table 3).

Variability of arithmetic subtest raw scores
was greater among boys in ail 6-month age groups
except three (the age gioups 12 1/2, 15 1/2, and
17 1/2 years).- The greeter variability exhibited by
the scores of boys wai. significant for ages
12-0 to 12-5, 13 -0, to 13-11, and 17-0 to 17-5
(table 4).

rcntilos and Standard Scams

For the majority of testing purposes, the
most satisfactory types of norms for e.chievernent
tests are those showing the examinee's position
within his (win grade level, In the present report,
percentiles and T scores (normal4ed standard
scores with a mean of 50 and standard deviation
of 10) are employed for that purpose.I3 In

addition, the same two measures are presented
for the six age levels of the population surveyed.

Grade-equivalent scores, which are often
used for achievement tests and are presented
for the WRAT in Jastak's origins! work, are not
shown in this report. Basically, ride equivalent
tables have been omitted for two reasons: (1)
the sample design and testing procedures used
by HESrare such that the construc ion of grade
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equivalents would incorporate unacceptably large
biases, and (2) shortcomings inherent in the grade
equivalent concept itself make the measure less
than desirable for grade norms, especially at
levels beyond the elementary school grades.
Elaboration on the two points follows.

The usual procedure for construction of grade
equivalents is to select samples from specific
grade populations and test them once or several
times during the court* of the school year.13
The sample design for the HES called for selection
of eligible youths from households. Examinations
were administered throughout the year, and youths
were tested whether they were enrolled in school,
were on vacation, or had left school for any
reason. In addition, testing was done in a mobile
examination center, so seasonal variation in
weather was a consideration in scheduling the
40 simple locations. Examination sites during the
winter, approximately the middle of the school
year, tended to be in warmer climates, while
during warmer weather examinations took place
in the more northern regions of the country.
Grade equivalents like those constructed by Jastak
would therefore be subject to a regional bias
if developlbc1 from HES data. For example, if
WRAF scores of youths in the South should be
generally lower than those in the Northeast (an
actual finding from the Heakh Examination Survey
of children aged 6-11), then this difference would
be reflected in the midgrade grade equivalents
assigned to certain raw scores; that is, any
regional differences would be reflected in the
grade equivalents developed from raw scores
obtained during the course of each school year.

Conceptually, grade equivalents assume that
growth is uniform throughout the school year.
The inclusion of grade equivalents in this report
would require the assumption that learning is
roughly uniform for every youth throughout his
junior and senior high school years everywhere
in the United States. That is a difficult assumption
which would ignore both the planned and un-
planned variation in the educational experiences
of youths throughout the country.

There is also a problem in interpreting grade
equivalents even though superficially they may
appear ,quite simple. For example, an 8th grader's
performance on the arithmetic test could result

in a grade equivalent of 10.8. This does not
necessarily mean that the person has mastered
most arithmetic taught in the 10th grade, bat
more likely that he achieved a high score by
superior performance on arithmetic taught up
through the 8th grade.

Grade equivalents can be potentially mis-
leading when used as a simple measure of
achievement if they are construed as "norms"
signifying satisfactory levels of achievement
without consideration of such factors as intel-
ligence or curriculum emphasis of the youths
being evaluated. Grade equivalents generally
tend to exaggerate the significance of small
differenCes and tp encourage the improper use of
test scores. In addition, grade equivalents do not
.provide a good basis for comparing an examinee's
performance on several tests, nor are they a
better measure than other scales for assessing
changes in an individual's achievement level.
There is general agreement among e4icational
psychologists that percentile rankings provide a
sounder basis for interpreting a student's score
on a particular test and for comparing his stand-
ing on a number of tests.14

Any reader wishing to examine grade equiv-
alents from the present report may do so by simply
using the mean raw scores for each grade as
presented in tables 1 and 3 as grade equivalents
for the midpoints of specific grate and then
interpolating intermediate grade eqUivalents to
represent fractions of grades. The school year
covers roughly 10 months; thus successive school
months can be expressed as decimal components
of.a given grade. For example, a grade equivalent
of 12.0 indicates average achievement at the
beginning of the 12th grade (September testing)
and a grade equivalent of 12.5 indicates average
achievement at the midpoint of the school year
(February testing).

Percentiles have been derived from the raw
scores ois both the reading and arithmetic sub-
tests. Percentile ranks reported in the tables
represent the percentages of youths falling below
designated raw scores. Tables 5 and 6 present
reading test percentiles for the six age groups
and for grades 7-12 (the appropriate grade levels
for these ages). These percentiles are based on
all persons of the given age or in the given grade.
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Similar percentiles for the arithmetic subtest
are presented for age and grade groups in tables
7 and 8, respectively.

Comparison of the two subtests with each
other, with other measures of academic achieve-
ment, or with other psychological and physical
measures may be misleading if based on percentile
.ranks. Percentiles reflect both the range of test
scores obtained and the distribution of those
scores within any category reported, in this case
age and grade levels. Completely laimilar dis-

tributions of scores may not occur for each
subsample. Indeed, the range of items attempted
on a test like the WRAT would be expected to
increase over the successive ages and grades
in the population under discussion.

In view of the preceding discussion, the norm
tables in this report present standard scores
computed from the raw score distributions of each
subtest. The standard score equivalents of raw
scores are based on a common scale with a
mean of SO and a standard deviation of 10

Table A. Means and standard deviations (SD) on the reading and arithmetic subtests of
the Wide Range Achievement Test for Jastak's standardization group and HES estimates
for the United States among youths in 1966-70

Age in years and months

Jastak's
standardization group

HES sample, 1966-70-

Unsmoothed Smoothed3

Number' Mean SD Mean SD Mean SD

Reading subtest

12-0 to 12-5 . 314 43.92 11.78 41.67 11.37 42.04 11.49

12-6 to 12-11 336 45.64 11.81 42.41 11.61 42.87 11.87
13-0 to 13-5 321 46.40 11.75 44.52 12.62 44.38 12.24

13-6 to 13 -11 - -- 325 48.73 11.92 46.21 12.49 46.19 12.70

14-0 to 14 -5 - - -- 340 51.14 11.87 47.85 12.98 4,7.53 12.71

14-6 to 14-11 351 52.29 12.06 48.52 12.67 48.52 12.96
15-0 to 15-5 324 54.31 12.13 49.18 13.22 49.39 13.10
15-6 to 15-111. 265 54.93 12.20 50.48 13.40 50.84 13.27
16-0 to 16-11 558 55.76 12.72 52.85 13.19 52.33 13.71
17-0 to 17-11 485 57.29 12.76 53.67 14.55 53.26 13.87

Arithmetic subtest

12-0 to 12-5 301 23.71 5.46 18.82 4.76 19.19 5.03
12-6 to 12-11 323 25.22 5.70 19.57 5.30 19.73 -5.37

13-0 to 13-5 305 26.31 6.08 20.79 6.04 20.58 5.79

13-6 to 13-11 309 27.63 6.10 21.39 6.04 21.5, 6.14

14-0 to 14-5 328 28.30 6.15 22.60 6.33 22.47 6.35
14-6 to 14 -11 - -- 345 29.48 6.38 23.43 6.68 23.20 6.52

15-0 to 15-5 314 29.50 6.37 23.56 6.55 23.79 6.68

15-6 to 15-11 248 29.65 6.63 24.39 6.80 24.51 6.83

16-0 to 16-11 - 544 29.85 b.91 25.58 7.f5 25.24 7.20

17-0 to 17-11 480 30.60 7.25 25.74 7.65 25.66 7.40

1Jastak, J. F., and Jastak, S. R.: The Wide Range Achievement Test, Manual of in-
, rev. ed. Wilmington, Del; Guidance Associates, 1965.

1114Estimates of means and standard deviations for the United States based on the in-
flated HES sample. See appendix I for a further explanation and for the number of ex-
aminees on which findings are based.

3Means and standard deviations smoothed by e three-point moving average. End points
estimated from two groups.
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Figure S. Mean raw scores on the reading and arithmetic subtexts of the Wide' Range Achievement Test for Jastak's standardization

group (1985) and HES estimates for the United States among youths (1966-70), by age.

(T scores).14 Although this method deviates
from that used by Jastak and from the method
followed in the earlier report on the children
tested in HES, it provides standard scores
which can be compared both within and across
age and grade groups. Thus, the statement in the
Cycle II repo& counseling caution in the use
of standard scores for across-age comparisons
need not be included here. Subsequent reports
on the adolescent survey will employ T scores
in presenting results f* other tests, such as
the Wechsler Intelligence Scale ter Child,ren and
the Goodenough-Harris Drawing Test.

Tables 9 and 10 present by single year of
age the T score equivalents for reading and
arithmetic raw scores, respectively. The T
scores for each age level were computed from the
fest results for all persons of the age designated.
In table 11, T score equivalents for reading raw
scores are presented by each of the six. grade
levels appropriate to the age range of the popula-
tion. Table 12 presents similar scores for the
arithmetic subtest.. Since it was decided that
standards of performance at different educational
levels should be based on the "typical" per-
formance in each grade, the T scores in tables 11
and 12 were computed from the raw scores of
only those youths who were at the nApdal age in
each grade.

COMPARISON OF HES FINDINGS
WITH 01HER DATA

As indicated previously, the Health Examina-
tion Survey sample was a highly representative
probability sample of the noninstitutionalized
population of the United States. It is of interest
to compare the results of this survey with the
data from the group on which Jastak standardized
the 1965 revision of the WRAT. Limited informa-
tion on the standardization sample appears in the
WRAT Manual. The .sample was drawn from
schools in seven States. Apparently some effort
was made to have various socioeconomic levels
represented. IQ scores were used to develop a
"mentally average" sample with representative
dispersions of scores above and below the mean,
but no attempt was made to obtain representative
national sampling.5 It should be noted that the
present sample, on which the United States es-
timates are based, is nearly twice as large as
Jastak's sample (appendix I).

As indicated in table A and figure 5, the
averages raw scores attained in the Health Ex-
amination Survey on the reading subtest and the
arithmetic subtest were consistently lower than
those reported for standardization groups. The
differences were significant It every age level for
both subtests. Raw scores on the reading subtest

1 11



of youths in the pre-sent study, except for those of
12-year-olds, tended to be more variable than
were the scores of persons in the standardization
sample. The HES arithmetic scores were also
more variable except at ages 12 and 13.

The HES data can also be compared with'
those obtained by Schaie in the study summarized
earlier.7 In this case there is the opportunity to
compare raw score means for each grade level
obtained from a substantial sample of students
(about 200 in each grade) with the HES national
estimates of mean scores for each grade. As
indicated in table B, the United States estimates
are lower at every grade level for both the
reading and the arithmetic subtests. Differences
are significant in the 7th, 9th, and 10th grades for
reading and in all but the 11th grade for arithmetic.
The standard, deviations are slightly larger for the
national estimates in every case except reading
in the 11th grade.

The most plausible explanation for the lower
raw score means and greater variability of the
scores obtained from the national sample of
adolescents lies in the sampling and examination
procedures used in HES. The previous studies,
Jastak's standardization study and the study by
Schaie, made use of some variety of stratification
and quota sampling within school populations,
thus lirn :ting the range of potential sample persons
far. more than the sampling techniques employed
by HES. A great effort went into having every
person in the HES sample examined (leading to
the 'Q- percent response), which certainly resulted
in reaching some of the lower level and problem
cases who were probably "lost" in the smaller
scale efforts.

$UMMARY

This report presents national estimates of
school achievement as measured by the reading
and arithmetic subtests of the Wide Range Achieve-
ment Test for the noninstitutionalized popula-
tion of the United States 12-17 years of age.
Data were obtained in the Health Examination
Survey of 1966-70. In the survey a probability
sample of 7,514 youths was selected to represent
the 23 million adolescents 12-17 years residing
in this country. A total of 6,768, or 90 percent,
of the sample youths were examined. Because

12

Table B. Means and standard deviations
(SD) on the reading and arithmetic sub-
tests of the Wide Range Achievement Test
for the Schaie study sample and HES es-
timates for the United States for youths
in 1966-70

Grade in
school

Schaie sample'
HES sample,
1966-70.-!

Num-
ber

Mean SD Mean SD

Reading subtest

Grade 7--- 215 49.0 10.8 42.6 11.3
Grade 8--- 210 47.2 11.4 46.3 11.6
Grade 9--- 232 55.7 11.1 48.7 12.1
Grade 10-- 199 55.8 11.1 52.0 11.7
Grade 11-- 201 56.7 12.5 55.6 11.7
Grade 12-- 172 60.1 10.8 58.7 11.3

Arithmetic subtest

Gracia 7--- 215 22.5 4.3 19.6 5.2
Grade 8--- 210 24.3 5.0 21.6 5.8
Grade 9--- 232 28.7 5.5 23.4 6.2
Grade 10-- 199 29.1 5.9 25.0 6.3
Grade 11-- 201 27.6 6.3 26.8 6.5
Grade 12-- 172 31.4 6.2 28.1 6.8

1Vital and Health Statiatics, Series
2, No. 24.

I'Estimates of means and standard devi-
ations for the United States based on the
inflated HES sample. See appendix I for a
further explanation and for the number of
examinees on which the findings are based.

of the sample design, adjustment for nonresponse,
and weighting procedures used in the survey,
findings. for these youths may be considered to
be representative of the total noninstitutionalized
U.S. population of 12- through 17-year-olds with
respect, to age, sex, race, region, and other
socioeconomic chafacteristics.

Test results have been presented by age,
sex, and educational level in their raw score
form to permit comparison with other studies
using the WRAT. Percentile ranks and normalized
standard score (T score) equivalents of the raw
scores have also been included.

Findings on the two WHAT subtests have
been compared with the data from Jastak's
standardization sample and with the findings from
a recent study on the test done by Schaie. the
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ILLS estimates of raw score means for age and
grade levels are consistently lower than those
obtained in the two previous studies.

The Cycle Ill IIES data demonstrate a con-
tinued development of reading and arithmetic
skills through the adolescent years and as formal
education increases. A notewort'w finding is that
girls in the age rage surveyed ....srformed better

than boys on the word recognition and pronuncia-
tion task presented by the WRAT. It might be
pointed out that a similar finding came from the
LIES Cycle IL program when the Level I reading
subtest of the W RAT was administered tochildren
6-11 years old.' No significant differences between
boys and girls in arithmetic computational skills
were found in either survey.

000
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Table 1. Mean reading raw scores on the Wide Range Achievement Test for youths, by sex, age, and educational level:
United States, 1966-70

Sex and age
All
levels

Grade in school high
school
gradu-
ate

More
.. than

high
school
educa-
tion

Left
high
school
before
gradu-
at ins

,_,,

ace-
'Vec'''
P'
ment

4 and
below

10 11 12

tenth sc :ces

12-17 ears---- 48.5

12 years

13 years

14 yearn.

15 Years

16 years- -

17 years

12-17

12 years---------- ---

13 Years-

14 year%

15 years-- -

16 years

17 years

I 22.0 27,9 36.2 42.6 46,3

Mean raw score

48.7 52.0 55.6 58,7 58.2

42.1

45.3

48.2

49.8

52.A

53,7

21.4

*

29.2

25.5

*
*

:7.2 i 77.5 26.9

Girls

12-17 years--

12 Years-- -

13 years

14

15 years

16 Years

17 years

41.1 20.4 27.4

44.6 * 25.4

47,') I k A

49.9

51.1

51.6

49.7 21.5 29.3

38.0 :44 2

10,1 '42.0

10,1 f 16.5

* 1 28.2

*

48.8

48, 3 51.8

43.H 51.8

35.2 44,9

37.6 39,

*
130,3.

- -

* -

55.0 "k
53,6 58.6 *

50,0 56,7 54.0

42.8 51.6 53.7

35.1 41.8 45.6 47,7 51.0 54.8 58.1

1

17.1 11,6 44.?

29.8 141.7 a6 i 5(24

28.1 . 16.8 42.9 ;5118 55.1

* 27.4 34.5 '44.6 51,6 59.1

38.1 L39.1 47.8 . 55.9 58.9

* :28.6 41.0 1 50.6 58,0

37.4 i 41.5 46,9 :49.8 53.1 ' 56.4

*

59.1

ti

66.2 J 39,4

t

* *

* .

58.2 1 66,0

59.1 j 64,4

23,1

22.1

- 20,2

19.5 12.7

i

I

- :

59.0 I 64,3

57,8 67.7

*
16.2

19.5

40,7 23.8

I 43.1 21.9 .31.9 19.1 44 A

1 46.0 * :25,6 30.6 ,4?.3

49.4 k - 35.6 36.1

50.8 -
I * * 11.0

1

54,4

55.14
-1

48.5 -
I

48.2 :53.1 k 1 *

45,1 T118 54.9
1

i *; - 1,,. -

36.3 .45.3 51,5. 58.2 ' *
I

,r - *

34.1: '411.2 ;1.2 , 7.7,, 59.2 + - 4.;.f

- 37:9 46.8 I 52.7 I 59.4 I ',7.9 i 67.4 i 1'1.9

i I

I

NOTE: Mean raw scores for the moda: a4e-ln-grade grtuos are underlined.

Table 2. Means, standard deviations .S0), coefficients of Jariation (SD /mean), and standard errors (SE) of means for
raw scores on the reading suhtest of the Wide Range Achievement, Test for youths, by age and sex: United states, 1966-70

Both sexes Boys Girls

S0/mean
SE of
n.ean

:265 0.40

Age in
rears and months

Mean SD SD/mean
SE of
mean Mean Si) SD/mean

SE. of
Mean Mean SD

12-0 to 48.47 13.61 .281 0.41] 47.25 17.92 .295 0.50 49.72 13.18

12-0 to 12 -5 - -- 41.67 11.37 .273 0.46 40.52 11,59 .286 0.63 42.80 1).04

12-6 to 12-11 42.41 11.61 .274 0,58 41.58 12.08 I .290 0.84 43.31 11.02

13-0 to 1 3- 5 - 44.52 12.62 .284 0,49 1 44.07 13,29 .302 .0,59 45.01 11.86

13-6 to 13-11 46.21 12.49 .270 0,64 45,25 13.10 .290 1.05 47.19 11.76.

14-0 to 14- 5--- - - - - -- :7.85 12.98 .271 0.69 46.62 11.72 .294 1.06 49,07 12,08

14-6 to 14-11 - 48.52 12.67 .261 0.66 47.38 13.29 .280 0,83 49,71 11.86

15-0 to 15-5 49.18 13.22 .269 0.65 48.03 13.76 .286 0.92 50.44 12.47

15-6 to 15- 11 - - - - -- 50,48 13.40 .266 1.04 49.86 13.92 .279 1.12 51.07 12.87

16-0 to 16-5 ------ -. 52.78 12.73 .241 0.64 51.52 13,18 .256 0.92 54.15 12.08

16-6 to 16-11 52.92 13.66 .258 0.71 51.01 13.77 .270 0,94 54.73 13.31

17-n to 17-5 - 53.05 14.42 .272 0.90 51.23 15,68 .306 1,40 54.86 12.78

17-6 to 17-:1 54.30 1 14.67 .270 0.91 51.95 13.40 .258 1.12. 56.60 15.49

22

.258: 0.83

.254 0.55

.264 Q.68

.249 0.68

.246 0.85

.239 0.64

.247 0,82

.252 1.11

.221 0,84

.243 0.98

0,91

.271 1.33
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Table 3. Mean arithmetic raw scoria on the Wide Range Achievement Test for youths, by sex, age. and educational level:
United States, 1966-70

Sex and age
All
levels 4 and

below

both sexes

23.0 10.312 -17 years----

12 years- 19.2 11.3

13 years 21.1 *

14 years 23.0 *

15 years - 24.0 *

16 years 25.6

17 years 25.7

Bova

12-17 years-- 23.0 9.7

12 years 19.1 11.6

13 years 21.1 *

14 years 23.0 *

15 years 24.1

16 years - 25.8

17 ypAr, 75.f.

Girls

23.0 11.012-17 years.-. -

12 years 19.3 11.7

13 years 21.1 *

14 years 23.0 *

15 years------- --- 23.9

lb veers 25.3

17 years 25.8

Grade in school

10 11 12

High-
school
gradu-
ate

More Left
than high
high. school

Special
place-school before wenteduce- 'gradu-

tiom acing

Mean rm. score

13.8 17.4 19.6 21.6 23.4 25.0 1 26.8 28.1 27.3 I 32.0 17.9 11.4

14.5 17.9 19.) 22.0 * 10.8

12.7 15.6 1).7 12.41 23.8 10.5

* 16.4 18.2 21.2 24.6 25.8 * 11.4

* * 15.9 17.8 22.2 2111 21.4 * * *

* * 18.4 19.3 24.3 1.L.1 28.9 * * 18.7 ner

* * 18.0 21.0 15.2 27.9 27.4 31.8 17.8 *

13.2 11.6 19.5 21.6 23.6 25.2 27.3 28.6 28.1 33.8 17,9 11.4

13.9 18.0 ig,2 22.0 * 10.6

11.7 16.1 19.7 2L1. 24.5 * 11.0

* 16.2 18.3 21.2 26.8 *

* 15.8 17.6 22.6 26.2 27.3 * * * *

* * 19.6 24.2 11.12 30.3 * 16.8 *

* * * 20.6 25.8 28.2 78.1 33.6 18.6 *

14.5 17.2 19.6 21.6 23.2 24.6 20.3 27.7 2b.9 30.5 18.0 11.4

15.4 17.7 /2a.1 22.0 11.2

14.7 15.0 19.8 Z1*2 23.3 * 9.4

* 17.9 21.3 24.1 25.0 * *

* 16.4 18.2 21.7 24.9 27.4 * * *

* 18.7 24.4 26.7 27.8 * 20.4 *

* 21.7 24.6 27.7 27.1 30.3 16.9 *

NOTE: Mean raw scores for the modal age-in-grade groups are underlined.

Table 4. Means, standard deviations (SD), coefficients of vatiction (SD/mean), and standard errors (SE) of means for
raw scores on the arithmetic subtest of the Wide Range Achievement Test for youths, by age and sex: United States,
1966-70

Age in
years and months

Both sexes

Mean SD SD/mean
SE of
mean

12-0 to 17 -11 23.00 6.95 :302' 0.26.

12-0 to 18.82 4.76 .253 0.27

12-6 to 12-11 19.57 5.30 .271 0.33

13-0 to 13-5 20.79 6.04 .290 0.31

13-6 to 13-11 21.39 6.04 .282 0.34

14-0 to 14-5- 22.606 6.33 .280 0.38

14-6 to 14-11 23.43 6.68 .28S 0.40

15-0 to 15-5 23.56 6.55 .278 0.29

15-6 to 15-11 24.39 6.80 .279 0.51

16-0 to 16-5 25,31 6.91 .273 0.49

16...6vto 16-11 25.85 7.40 .286 0.41

17-0 to 17 -5 -- 2i.87 7.77 .300 0.50

.7-6 to 17.11 25.61 7.53 .294 0.43

16

Boys Girls

Mean SD SD/mean
SE of
mean Mean SD SD/mean

SE of
moan

23.02

18.78

19.43

20.89

21.33

22.30

23.66

23.66

24.51

25.47

26.28

25.84

25.44

7.13

5.09

5.14

6.44

6.40

6.38

6.99

6.69

6.61

7.18

/.62

8.21

7.36

.310

. 271

. 264

. 308

. 300

. 286

.295

.283

.270

.282

.290

. 318

.289

0.31

0.38

0.42

0.53

0.48

0.52

0.42

0.54

0.54

0.45

0.61

0.51

22.98

18.86

19.72

20.70

21.47

22.89

23.21

23.46

24.29

25.13

25.43

25.90

25.79

6.76 .294

4.40 .233

9.45 .276

5,57 .269

5.65 .263

6.26 .274

6.32 .272

6.38 .272

6.98 .287

6.59 .262

7.15 .281

7.31 .282

7.70 .299

0.27

0.33

0.38

0.42

0.53

0.48

0.52

0.42

0.54

0.54

0.45

0.61

0.51

23
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Table.5. .Pitcentile equivalents of raw scores on the reading subtest of the Wide Range Achieve-
ment Test for youths, by sex and age: United States, 1966-70

Sex and
percentile

Age in years
Sac and

percentile-
Total

.Age in years

Total

2 1 13 1 14 15116 i7 12 13 14 15 16117

Both sexes Raw score' Boys Con. Raw score'

99 77 67 69 74 75 80 82 45 46 39 44 46 48 50 52
98 74 65 67 72 73 77 7* 40 44 37 42 45 46 48 50

96
97 PI

71.

6
62

66
65

71
69

72
70

76
73

%8
77

35-
30

42
40

36
34

40
37

43
39

44
41

47
45

48
45

95- 70 61 64 68 69 73 1 75 25 37 32 35 37 39 44 44

90 66 57 61 64 67 6%. 72 20 34 30 32 33 36 40 40
85 62 55 58 61 64 6 69 15 31 28 29 31 32 35 36
80 60 52 57 59 62 64 66 10- 28 25 26 28 29 32 32
75 58 50 55 58 60 62 64 5 - -- 24 22 22 24 25 27 27
70 56 49 53 56 58 60 62 4 23 21 21 24 24 26 26

65
60

55
53

47
46

52-
50

54
53

57
55

59
57

60
58

3
2

22
2

20
19

20
19

22
21

23
21

24
22

24
22

55 51 44 48 51 53 56 57 1 188 18 18 18 19 20 20
50 50 42 46 50 51 54 55
45 48 40 -45 48 50 52 53

Girls

40 46 39 43 46 48 50 51
35 44 37 41 44 45 49 50 99... ------ 78 67 68 73 76.80 82
30 41 35 38 42 43 47 47 98 75 65 68 72 73 78' 81
25 39 33 36 39 40 45 45 97 73 62 67 70 72 76 80
20 36 31 33 36 38 42 42 96 72 62 65 69 70 75 79

95 71 61 64 68 69 73 77
15 29 30 33 35 39 3
10- .- 29 27 28 30 30 34 394 90 67 57 60 64 67 71 73
5 25 24 24 26 26 28 28 85 63 55 58 61 64 68 70
4 24 23 22 25 26 27 27 80 61 52 57 60 62 65 69
3 23 22 22 24 24 25 25 75 59 51 55 58 60 63 67

70- 57 50 54 57 58 61 65
2 22 20 21 22 22 23 23
1 19 17 19 20 20 22 , 22 65 56 48 52 55 57 60 62

60 54 47 51 54 55 59 60
55 - 52 46 49 52 54 57 58Lau
50 51 44 47 50 52 56 57
45 a 49 41 45 49 51 54 55

99 76 -66 69 74 75 79 79
98
97

73
72

65
64

67
65

72
11

Yi

7:
77
74

77
71

40
35

47
45

40
38

44
42

47
45

49
47

52
51

53
51

96
95

70
69

63
51

65 0
64 67

10 7.i 75
74

30
7-

43
40

37
35

40
37

43
41

45
42

49
47

49
48

38 32 34 38 40 44 45
90 65 57 61 63 67 68 '0.

85 62 54 59 61 64 65 66 15 - 35 31 31 35 37 40 40
80 60 52 57 59 62 63 64 10 31 28 29 32 32 36 36
75 57 50 55 57 60 62 62 5 27 25 26 28 29 31 32
70 55 48 53 55 58 59 60 4 26 25 26 27 27 28 30

3 25 23 24 26 26. 27 27
65 54 46 52 53 56 57 58
6D
55

52
50

44
42

50
48

52
50

54
52

55
53

56
55

2 23
21

22
20

22
20

24
21

24
22

25
23

25
23

50 48 41 46 49 50 52 53

Score below which the given percentage of the population falls.

24 17
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Table 6. Percentile equivalents of raw scores on the reading subtest of the bide Ranse Achieve.

mutt Test for youths 12-17 years, by sex and grade in school: United States, 1966-72

Sex and
percentile

Grade in school
Sbx and

percentile

Wow

Boys -Con.

Grade -in school

7 I 8 I -9 j10

Raw score'

jl1uj12

Raw score'

1 11 12

IMMI..

99 66 70 73' 75 79 82 45 41 45 47 49 54 57

98 64 68 71 '73 78 81 40 38 43 45 48 52 55

97 e 63 66 .69 72 76 79 35 36 41 44 46 51 55

---------- 62 65 68 71 75 77 30 35 38 41 49 54

95 61 64 67 70 74 77 25 33 36 39 43 .47 52

90 57 61 63 67 70 73 20 30 34 36 40 45 50

85 55 59 61 65 68 71 15 28 31 34 37 43 47

80- 53 57 59 62 65 69 10 26 29 30 34 40 45

75--- 5 55 57 61 64 67 5 - - -' 23 26 27 28 34 40

70 50 53 56 59 62 65 4 23 25 25 26 31 39

65 48 52 54 58 61 64 3 22 24 24 2i .30 36

60 46 50 53 56 59 62 2 21 22 23 23 26 33

55 45 49 51 54 58 60 1 .18 20 22 22 24 30

50 - 42 47 50 53 56 58

45 41 46 48 51 55 57

40 39 44 47 50 53 56

35-3 37 42 45 48 52 55 99 67 69 72 7g 80 82

30 36 40 43 46 50 53 98 64 68 71 74 78 82

25 34 38 40 44 49 52 97 63 66 70 72 76 80

20 32 35 38 42 46 49 96 62 65 68 71 '74 79

9k 61 64 67 70 /3 78

15 30 32 35 39 44 47
10 28 30 31 36 40 45 90 58 60 64 67 71 75

5 24 27 27 31 35 40 85 56 58 62 64 68 72

24 26 26 29 32 39 80 54 57 60 62 66 70

3 23 25 25 27 31 36 75 51 55 58 60 64 68

70 50 53 57 59 62 66

21 23 24 26 27 33

1 19 21 22 23 25 30 65 48 52 56 58 61 65

60 47 51 54 56 60 64

55 45 49 53 55 59 60

50 44 48 51 54 57 59

45 42 46 50 52 56 58

99 65 70 74 75 79 81

98 63 67 72 73 77 79 40 40 45 48 51 54 56

97 63, 66 69 72 76 77 35 39 43 46 50 52 55

`96 62 65 68 71 75 75 30 37 41 44 48 51 53

95 61 64 67 70 74 75 25 35 39 42 46 50 52

20 33 37 39 44 48 49

90 57 61 63 67 69 72

85 55 59 61 65 67 70 15 31 34 36 40 45 48

80 52 57 59 62 64 68 10 29 31 33 38 41 45

75 51 55 57 61 63 66 5 27 28 29 35 35 40

70 49 53 55 59 62 64 4 27 27 28 34 34 37

3 25 26 27 31 32 35

65 47 52 53 57 60 63

60 45 50 52 55 58 61 2 23 25 26 29 29 34

55 44 48 50 54 56 59 1 20 23 24 27 27 32

50 42 46 49 52 55 58

'Score below which the given percentage of the populatioti falls.

25
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Table 7. Percentile equivilents of raw scores on the arithmetic subtext of the Wide Range Achieve-
ment Test for youths, by sex and age: United States, 1966-70

Sex and
percentile

tir

TOtal

Age in years
Sex and
percentile Total

Age in years

3
12 13 1/ 15 16 17 12 13 14 15 16 i7

Both sexes Raw icor& Raw score1

99 40 33 36 38 40 41 44 45 22 18 20 22 24 25 25
98- 38 31 33 37 37 39 43 40- 21 17 19 21 23 24 24

97 37 29 32 36 36 38 41 35 0, 20 17 16 20 22 23 23

. 36 28 32 35 35 38 40 30 19 16 17 19 21 22 22

9965 35 27 31 34 34, 37 39 25 18 15 16 18 20 21 21

90 32 26 30 32 32 35 36 20 17 15 15 17 18 19 19

8; 31 24 28 30 31 33 33 15 15 14 14 16 16 17 18

80 29 23 26 29 30 32 32 10 14 13 13 14 15 16 16

75 28 22 25 28 29 31 31 5 12 12 12 12 12 13 14

70 26 21 24 26 28 29 30 12 11 11 12 12 13 1.3

65 25 21 23 25 27 2B, 29 3 11 11 fl 11 12 12 12

60 24 20 22 24 26 27 27 2. 11 9 9 10 10 11 11

55 23 19 22 24 25 27 27 1 9 8 8 8 9 10 10

50 23 *19 21 23 24 26 26
45 22 18 20 22 23 2$ 25 Girls

40 21 18 19 21 22 24 24

35 20 17 18 20 21 23 23 99 40 32 14 38 41 41 44

30 19 16 17 19 20 22 22 98 38 31 32 37 38 39 43

25 18 16 17 18 19 20 21 97 37 29 32 36 37 38' 40

20 17 15 16 18 18 19- 19 96 36 28 31 35 36 37 39

95 35 27 31 35 35 36 38

15
10

16
14

14
13

15
14

16 li
15

18
16

18
16 90 32 26 29 32 33 34 36

5 12 12 12 13 13 14 14 85 31 24 27 -30 31 33 34

4 12 12 12 12 12 13 1.1 80 29 23 26 29 30 31 32

3 12 11 11 11 11 12 12 75 27 22 25 27 28 30 .31

70 26 21 24 26 27 29 30

2.

1

11
10

10
9

10
9

10
9

10
9

11
10

11
10 65 25 21 23 25 26 28 28

60 24 20 22 24 25 27 27

. Liszt
55
50

23
22

20
19

12
11

23
22

24
23

26.

25
26
25

45 22 18 20 22 23 24 24

99 40 34 Z7 37 34 41 44
98 38 31 34 36 37 40 43 40 21 18 19 21 21 23 24

97 37 29 33 35 36 09 41 35 20 17 18 20 21 22 23

96 36 29 32 34 35 38 40 19 17 18 19 20 21 22

95 35 28 32 34 35 38 39 25 18 16 17 18 19 20' 21
20 17 15 16 18 18 19 20

90 32 26 30 32 32 36 36

'85 31 24 28 30 31 34 34 15 16 14 15 17 17 18 18

80 29 23 26 29 30 32 32 10-r 15 13 14 15 15 16 17

.75 28 22 25 28 29 31 31 5 13 12 13 13 13 14 15-

70 - -r 27 21 25 27 28 30 30
13#

12 12' 12 13 13 . 13. 14
12 11 11 12 12 13'13

65 26 21 23 25 27 29 29
60 . 25 20 23 24 26 28, 28 2 11' 10 10 11 11. 12 1.2

55 24 19 .12 24 25 27 27 1 10 9 9 10 10. 1 *11
50 23 19 21 23 24 26 26

1Score below which the given percentageof the population falls:

g6

ti

19
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Table 8 .P centile equivalentsofrx: .cors on the arithmetic subtext of the Wide Range Achieve-
ale Test for youths 12-17 ye.n7s, by .4-x and grad. in school: United States, 1966-70

Grade In ,,.-hoo1

.

Sex and
percentile

7

Both sexes Raw sca

99
98
97
96
95

9b
t5
80
75
70

65
60
55
50
45

40
35
30
25
20

15
10
5
4-
3-

:.

1

4Nr.

99
9111

Y7
96
95

90
85
80
75
'70

Bays

. -ate

33 1 36
32 I 34
31 33
30 32.

29 32
V

38
36
35
.3")

14

26 30 31

25 28 30
24 26 .29
23 25 28
22 24 ?7

21 24 25
21 23 25
20 . 22 24
19, 21 23
19 21 22

3q '41

38 41
37 40
36 3o
15 38.

33 35
.12 V.

31' 32
29 31

28 ill

2;
26
25
25
24

24

27

"16

Self and
porcentild

Grade in school

45
43
41
40
.40

37
36
34
32
11

:31

29
29
28
27

18 20 i 22 13 15 26.

17 19 21 22 i 24 . 25
17 18 20 21 ) 1 24

> 16 17 19 21 22 24
15 17 14 20 21 t.2

14 16 17 19 20 - 21
13 14 13 . 17 18 20
12 13 13 15 16 17
1? 11' 1 1, 16 17

11 12 12 '1 1 16

11 12 . 12 1 I 1 14 15
1 111 1! 17 1

34 36P; 4!1t 18 '.1 46
32 34 36 38 44
31 31 '35 '37 0 41
30 32 gt734 37 1 19 41
29. .1? 14 3 38 4
26
25
2,4

'23
22

65 21
613 21,

55 20
50 19

20

JO
78
26

12 13
i

36 38
S(1 1? 1'4

24 31 $? 35
76 28 10 31 ! :13

?5 2; 2u 31 12

24
23
22
21

21.
2s /827

21)
75

30
79
28
:1/

31
30
29
28

Boys --Con.

45
40
35
30

,125

15
10
5
4

3
2

1 .

99
98
97
96
95

. Girls

90'
85
sn

7(1

65
60
55
50
45

40

:15

30
25
20

15
10
5
4
3

2
1

L.

8 9 10

4 ft

Raw; scorel

11 12

14 20 23 24 27 27
18 19 22 24 26 27
17 19 21 23 25 26
16 18 20 22 24 25
lb 17 19 21 23 24

15 16 18 19 22 23
4 15 1? 18 r21 22

13 14 15 17 19 20
12 13 14 15 16 ,18
12 13 .13 14 15 17

11 12 13 13 14 16
11 12 12 13 13 f5
10 10 12 12 13 13

.33
32
31
29
28

26
24
23
23
22

21
20
20
19
19

18
18
17
16
16

15
13
12
12
12

11
9

33
32
32
31

29
28
26
25
24

23.
22
22
21
21

20
19
18
18
17

16
15
13
13
$12

12.

1)1

38 .39
36 38
36 36,

35 36
34 35

31 33
30 .-31
29 30
27 29
26 28

25 27
24 26
23 25.
23 24
22 23

21.

20*
19
19

17
15
14
13
12

12
11

Score below thIch thc pi-(Pntu,'()r thy nnpulation falls.

. .

23
22
21

.20
20

19
17
15
15
14

12

41
41
40
38
37

35
34.
32

4S
43
41
40
39

37
35
'33
32
31

ie 3b
284 29
27 28
26' 27
2S 26

24
23
22
21
20

19
18
17
16
15.

14
13

26
24
24
23
22

21
20
17
17
16

15
14
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Table 9. T score equivalents of raw scores on the reading suhtest of the Wide Range Achievement Test
for youths, by age: United States, 1966-70

T score 41..
12 13

Age. in years

4

14 I 16 17

T score

Age in years

12 13 14 15 16 17

75

73

72

A Raw score

69-89 71-89 76-89 78-89 82-89 84-89

68 70 75 77 81 83

67 69 i 74 'G 80 82

66 68 73 75 79 81

71 65
____4__
64 67

69 - - -
i

63 66 i

1

68 62

67 61

66------ 60 .

65

164 58 .

63

o2

6i--4r

65

64

59 : 63

60

59

58

57

56

55

54

53

52

51

72j_

71

74 I

73 !

70 72 4

69 71

'68 70

1

67 69
L

66 I 68 I

78 80

77 79

7' 78

74-75 77

73 76

50 - - --

46----

43----

42----

72 74 40----

62 64 ! 71 73 39 - - --

57 . 61 64 .67 ; 70 72 38----

56 . 60 hi 66 :68-69 71 :

, 59 62 (:)4-65 67 70" 36 - - --

54 . 58 61 Al f 66 68-69i- 15----

is 57 ,2 ni

52 I 56 ; 59 61 61:4.4 , - 66; 33 - - --

51

4'

51 55 58 60 I 62 . 65 32----

--t-
54 57 61 11.T...-

1 1
48 ; 53 55-56 58 60 61-62 30----

47 52 54 51.. 59 ; 60 29----

46 i 51 53 55-51 I57:-.58 :

.

591 28 - - --

t I ---4;

I

4- :49-50 : 52 54 56 i 57-58 I 27----

55 I 56 ! 26--

I

I

r\
i 25----

43-44 48 51 52-53

2S

Row score

42 46-47 49-50 51 53-54 55

41 45

44

48 50

48-49

52 53-54

1.---
40 46 -47 51 52

38-3

f 17
I-

42 -43

40-41 44 , 45

43-44

49-50 51

48 49-50
----

36 38-39
-1-

42-43 46-47 48

34-15 36-37 ! 40-41 41-42 45 It-47,

4531 35 33-19 40 44

32 34 36-37 3° 43 44

30-31 32 -13 35 38 41-42 42-43

29 31 34 37 40 41

28 30 33 36 39 40

27 29 32 35 38 39

26 . 28 I 31 34 36-37 38

-f----
25 : 27 j 30 33 35 37

23 - ?4 26 I 29 31-32 34 36

25 2'5 30 31 35

21 24 27 '29 32 34

20 23 26 27-28 30-31 33

19 22 24-25 26 29 31-32

17.-18 :20-2,1 23 25 28 39

16 19 4h/2 24 26-27
'

29

15 18 20-21 22-23 25 27-28

14 17 19 21 24 26

13 16 '18 20 23 25

00-12 00-15 00-17 00-19
,..

00-22 00-24
. -

..

21
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Table 10. T score equivalents of raw scores on the arithmetic subcest of the Wide Range Achievement
Test for youths, by age: United States, 1966-70

1' score

Age in years

T scort

Age in years

12 13 14 I 15 16 17 12 13 14 15 16 17

75

71

72

71

70

69

68

67

66

65

64

61

62

61

60

59

.58

57

56

55

54

53

52

54

4 -56 37 -5

Raw score

40-56 41 -56 42-56 46-56

49

-

47

45,

43 -

42

39

38

16

34

33

32 -

29

28'

27

26

- -

- - -'-

- - - --

19 21

Raw score

24 26 26

33 36 39 40 41 45 20 22 23 25 25

35 38 39 44 18 24 24

32 34 58 40 19 21 22 23 23

37 43 17 18 20 21

31 33 37 39 42 22 22

30 36 36 , 41 16 17 19 20 21 21

29 32 35 38 40 18 19 20

28 35 39 16 20

31 34 37 15 17 18 19 19

27 33 34 38 1.4 15 17 18 18'

36 37 16 16 17

26 30 32 33 35 36 13 14 15 17

25 29 31 32 35
A

15 16 16

28 34 34 12 13 14 14 15 15

24 27 30 31 33 33 12 13 14 14

29 32 it 13

73 16 30 32 10 11, 12 -12 13 '13

28 29, 31 31 11 12 L 12

22 25 27 28 30 09 10 10 11 11 11

24 26 29 30 08 09

21 27 29 09 10 10 10

23 15 26 '28 26 01 08 08 09 09 09,

20 22 24 25 27 27 07 07 (18 08 08

23 06 -06 06 06-07 07 07

00-05 00-05 00-05 00-05 00-06 007010..--

29
22

.11



C.:

BEST COPY MAILABLE

Table 11. T score equivalents of raw scores on the reading subtest of the Wide Range Achievement Test
for youths 12-17 years, by grade in school: United States, 1966-70

T score

Grade in school

T score

1

Grade in school

7 8 9 10 11 12 7 8 9 10 11 12

75 --

74

73

72

71

70

69

68-

67

66

65

64

63

62

61

60

sq

58

57

56

55.

54

53

52

51

68-89 70-89

Raw score

76-89 77-89 82-89 84-89 50

49

48

47

46 - - --

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31---,

30'

29

28-----

27

26

25

45 49

Raw score

52 54 57 59

67 69 75 76 81 83, 43-44 48 51 53 56 58

66 74 75 80 82 42 46-47 50 52 55 57

68 41 45 49 51 54 56

65 73 74 79 40 44 48 50 53 55

64 67 72 73 78 81 39 43 47 48-49 52 54

66 71 72 77 80 38 42 46 47 51 53

62 70 71 76 79 37 41 45 46 50 51-52

65 69 70 75 78 36 39-40 44 44-45 49 50

61 68 I I 74 77 35 38 42-43 43 47-48 49

60 64 67 69 73 75-76 33-34 36-37 41 41-42 46 48

63 66 68 72 74 32 35 39-40 40 45 46-47

%13 62 65 . 71 75 31 34 38 39 44 45

57 : 61 64 I 67 69-70 72 30 33 36-37 38 42-43 44

56 : 60 63 66 68 71 29 32 35 37 41 42-43

55 59 62 , 65 67 70 28 31 34 36 39-40 41

54 . 58 64 66 69 30 33 35 37-38 40

53 4 57 , 61 63 65 68 27 29 , 32 34 36 38-39

52 56 60 62 64 67 26 31 32-33 35 36-37

51 , 55

r______
54

59 61 63 66 28 30 31 33-34 35

50 58 60 62 65 . 25 27 29' 30 32 34

49 53 56-57 59 61 64 24 27-28 29 30-31 33

48 52 55

4

58 60 62-63 23 26 28 28-29 32

47 51 54 57 59 61 26 27 27 31

46 50 53 55-56 58 60 22 25 25 26 26 30

,00-21 00-24 00-24 C0 -25 00-25 00-29

T scores for each grade level are computed from the test results. of. only those youths who were the
modal age in each grade, for example, only the 12-yedr-olds in the'7th grade and the 13-year-olds in
the 8th.
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Table 12. T score equivalents of raw scores on the arithmetic suhrist of the Wide Range Achievement
Test for youths 12-17 years, hv gra,,e in school: rnited States, 1966-70

T score

7

75

74

73

72

71

70

69

68

67

66

65

64

63

62v

61

60

59

58.

57

56

55

54

53

52

51- ---

34-56

33

32

31

30

29

28

27

26

25

24 1

23

22

21

20

Grade in school.:

T score

8 9 10 11 12 7 8

37-56

Raw score

39-56 40-50 42-56 46-56 50

49

48

47

46

45

44

f43

42

41

40

39

38

37

36

, 35

22

39 19

36 38 41 45

35 38
.

34 37 44 18 20

33 37 40 43 19

36 42 1

32 36 39 41 18

35 38 40 16

15

37 391

17

31 '34

33 1 34 . 15

30

11--- 32

33 36 38 16

37 14

29 32 35 36 1 15

28. 31 34 '35

2'7 30 14 34

32----

31

30

29

28

27

26

25

1i

31 31 31

-I
14,

26 29 30 32

28 29 32 13

25 12

24 27 28 30 31

26 27 2; 30 12

23 29

25 26 28 28 11

00-10 00-11

Grade in school'

I 9 10 11 12

Raw score

24 27

25

23 24 26

25

22 23

24

21 '12 23

20 21

22

19

20 21

18 20

19

18 19

17 17

18

16 16

15 17

15

14 16

14 15

13

13 14

13

12 12

00-11 00-11 00-12 00

27

26

25

23

22

21

20

19

18

17

16

14

13

-.2

IT scores for each grade level are computed from the test results of. only those youths who were thi

modal age in each grade, for example, only the 12-year-olds in the 7th grade and the 13-year-olds 1.

the 8th.
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APPENDIX I

DEFINITIONS

Age.The age recorded for each youth was age at
last birthday as of the date of exturtintitkin. Age was con-
firmed by,..comparison with the date of birth on the
youth's birth certificate. The age criterion for inclusion
in the sample was the age at the time of the first inter-
view. Since the examination usually took place 2 to 4
weeks /after the interview, some youths who were 17
years; gold at the time of interview becarfe 18 years old
by the time of examination. There were 58 such eases.
in the adjustment and weighting procedures and in the
analysis, theae youths were included in the 17-year-
old/group.

a.

a

a

ab

e t.

U.

Grade. The grade placement of sample youths was
obtained from the questionnaire sent to the schools they
attended. If educational level was not available from the
school questionnaire, grade placement or the fact of
having completed or left school, was determined from
infotmation noted by examiners on one of the psycho-
logical test record forms. For youths on summer va-
cation, the grade placement recorded was the grade the
youth would enter lithe :all. Those Included in the "more
than high school education" category are youths vito
were enrolled in colleges or training programs beyond
high school level or youths on summer vacation after
high school graduation who planned to Continue their ed-
ucation in the fall.

000

1=1

32

a

0

a

25



APPENDIX II

TECHNICAL NOTES

The Survey Design

The sample designs for the first three programs,
Cycles I-Ill, of the Health Examination Survey were
essentially similar in that each was a multistage,
stratified probability sample of clusters of households
in land-based segments. The successive elements for
this sample design are primary sampling unit (PSU),
census enumeration district (ED), Legroent (a 'cluster of
households), household, eligible youth, and finally, the
sample youth.

The 40 sample areas and the segments utilized in
he design of Cycle III were the same as those used in

Cycle 11. Previous reports describe in detail the sample
design used for Cycle H and in addition discuss the
problems and considerations given to other types of
sampling frames ?rid whether or not to control the
selection of siblings.2'I5

Requirements and limitations placed on the design
for Cycle III were similar to those for the design for
Cycle H.

1. The target population was defined as the civilian,
noninstitutionalized population of the United
States (including Alaska and Hawaii) in the age
range cf 12-17 years with the special exclusion
of children residing on reservation lands of the
American Indians, an exclusion adopted as a
result of operational problems encountered on
these lands in Cycle I.

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

3, Ancillary data was collected on specially de-
signed household. medical history, and school
questionnaires and from copies of birth certif-
icates.

4. Examination objectives were related primarily
factors of physical and intellectual growth

and development.
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5. The sample was sufficiently large to yield re-
liable findings within broad geographic regiOns
and population density groups as well as within
age, sex, and limited socioeconomic groups for
the total sample.

The sample was drawn jointly with the U.S. Bureau
of the Census, beginning with the 1960 decennial census
list of addresses and the nearly 1,900 PSU's into which
the entire United States was divided. Each PSU is either
a standard metropolitan statistical area, a county, or a
group of two or three contiguous counties. These PSU's
were grouped into 40 strata so that each stratum had
an average size of about 4.5 million persons, and the
grouping was done so as to maximize the degree of
homogeneity within strata with regard to the population
size of the PSU's, degree of urbanization, geographic
proximity, and degree et indubcrialization. The 40
strata were then classified into four broad geographic
regions of 10 strata each and next cross-classified
within each region by four population density classes
and classes of rate of population change from 1950 to
1960. Using a modified Goodman-Kish controlled-se-
lection technique, one PSU was drawn from each of the
40 strata

Generally, within each PSU, 20 ED's were selected
with the probability of selection of a particular ED
proportional to its population in the age group 5-9
years in the 1960 Census, which by 1966 approximated
the target population for Cycle M. A similar method,
was used for selecting one segment (a smaller cloister
of households) in each ED. Because of the approxi-
mately 3-year time interval between Cycle II and Cycle
Ill, the CyCle III sampling frame was updated for new
construction and to compensate for segments where
housin3 was partially or totally demolished to make
room for highway construction or urban redevelopment.
Each of the resulting 20 segments within a PSU was
either a bounded area or a cluster of households (or
addresses). All the youths in the appropriate age range
who resided at the address visited were eligible youths,
i.e., those eligible for inclusion in the sample. Opera-
tional considerations made it necessary to reduce the
number of prospective examinees at any one location to
a maximum of 200. When the number of eligible youths
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in a particular location exceeded `iis number, tne "ex-
cess" eligible youths were deleted from the sample
through a systematic sampling technique. Youths who
were not selected as sample persons in the Cycle III
sample but who had previously been examined in Cycle
II were scheduled for examination if time permitted
and will be included in special longitudinal analyses.
Individual twins who were deleted from the Cycle III
sample were also scheduled for examination, as in
Cycle II, to provide data on pairs of twins for future
analysis. These data are not included in this report as
part of the national probability sample of youths,

The sample was selected in Cycle ill, as it had
been for the children in Cycle II, so as to contain pro -
portional representation of youths from families having
only one eligible youth, two eligible youths, and so on,

thus making the sample representative of the total tar-
get population. However, since households were one of
the elements in the sample frame, the number of related
youths in the resulting sample was greater than would
result from a design whiCh sampled youths 12-17 years
without regard to household. The resulting estimated
mean measurements or rates should be unbiased, but
their sampling variabilities are somewhat greater than
those from a more costly, time-consuming, systematic
sample design in which every kth youth would be selected.

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

Tahle . Number of examinees WhQ Weft scored 9n the Vide Range Achievement Test end estimatedtrequenctes tor the noninstitutionaLized popuiation ot the Mated statespoy age and sex: Health
Examination Survey, 1966-70

Age in years
and months

Both is Boys

Total I NotScored scored2 Total Scored'

Girls

Total Scored Not
scoredi

12-0 to
17 -11 6,768

Number of examinees in sample

6,756 12 3,545

12-0 to 12-5--- 544
12-6 to 12-11-- 646
13-0 to 13-5--- 637
13-6 to 13-11-- 571
14-0 to 14-5--- 611
14-6 to 14-11-- 593
15-0 to 15-5--- 562
15-6 to 15-11-- 554
164 to 16-5--- 566
164 to 16-11-- 526
17-0 to 17-5--- 473
17-6 to 17-11-- 485

12-0 to
17-11

544
646
636
570
607
591
561
553
566
526
473
483

22,692 22,652

12-0 to 12-5--- 1,842
12-6 to 12-11-- 2,160
13-0 to 13-5--- 2,100
13-6 to 13-11-- 1,852
14-0 to 14-5--- 1,950
14-6 to 14-11-- 1,902
15-0 to 15-5--- 1,860
15-6 to 15-11-- 1,891
16-0 to 16-5--- 1,914
16-6 to 16-11-- 1,711
17-0 to 17-5--- 1,759
17-6 to 17-11-- 1,751

V

287
356

1
1 299
4 305
2 313
1 321
1 292

295
261
242

2 247

I

3,538 7 3,223 3,218

287
356

299
326

303
312
320
292
295
261
242
245

Population estimates

40 11,489 11,464

257
290

1
272
310

2 306
1 280
1 241

262
271
265
231

2 238

in thousands

25 -11,203

5

257
290
310
271
304
279
241
261
271
265
231
238

11,188

1
2
1

1

15

1,842
2,160
2,097
1,849
1,933
1,896
1,857
1,888
1,914
1,711
1,759
1,746

3
3

17
6
3
3

5

911
1,121
1,075

931
974
977
985
915
997
839
879
885

911
1,121
1,072

931
963
974
92
915
997
839
879
880

3

11
3
3
Mb

5

931
1,039
1,025

921
976
925
875
976
917
872
880
866

-931
1,039
1,025

918
970
922

973
875

917
872

088
866

3
6
3

3

Mb

'Includes estimates for missing data shown in table II.
2No estimates made, since tests were not done because of factors attributable to the sample

youths (blindness, physical disability, etc.).
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The response rate in Cycle III was 90 percent, with
6,768 youths examined out of the total sample. These
examinees were closely representative of those in the
population from which the sample was drawn with re-
spect to age, sex, race, region, and population density
and growth. in area of residence, Hence it appears un-
likely that nonresponse could bias the findings appre-
ciably.

Reliability

While measurement processes in the surveys were
carefully standardized and closely controlled, the cor-
respondence between true population figures and sur-
vey results cannot be expected to be exact. Survey data
are imperfect for three major reasons: (1) results are
subject to sampling error, (2) the actual conduct of a
survey never agrees perfectly with the dee:on, and (3)
the measurement processes themselves are inexact
even though standardized and controlled.

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

In the third cycle of the Health Examination Survey
(as in Cycle 11) the sample was the result of three
principal stages of selectionthe single PSU from each
stratum, the 20 segments from each sample PSU, and
the sample youth from the eligible youths, The prob-
ability of selecting an individual youth is the product of
the probability of selection at each stage.

Since the strata are roughly equal in population
size and a nearly equal number of sample youths were
examined in each of the sample PSU's, the sample de-
sign is essentially self-weighting with respect to the
target population; that is, each youth 12-17 years of age
had about the same probability of being drawn into the
sample.

The adjustment upward for nonresponse is intended
to minimize the impact of nonresponse on final esti-
mates by imputing to nonrespondents the characteristics
of "similar" respondents, Here " similar" respondents
are judged to be examined youths in a sample PSU
having the same age in years and sex as youths not ex-
amined in that sample PSU.

The poststratified ratio adjustment used in the
third 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 population agree
exactly with independent controls prepared by the U.S.
Bureau of the Census for the noninstitutionalized popu-

2$

Table II. Humber of missing or unusable reading
and arithmetic subtests of_the Wide Range
Achievement Test, by age and sex of examinee:
Health Examination Survey, 1966-70

Age
Both
sexes Boys Girls

12-17 years 181

Reading

109 72

12 years
13 years

36
32 18

25 11
14

14 years 36 24 12
15 years 28 21 17
16 years 20 7 13
17 years 29 14 15

Arithmetic

12-17 years 198 123 75

12 years 41 29 12
13 years - - 34 21 13
14 years 43 30 13
15 years 28 19 9
16 years 24 10 14
17 years 28 14 14

11.

'salon as of March 9, 1968 (approximate thidsurvey
point for Cycle ill) by color and sex for each single
year of age 12-17. The weight of every responding
sample -outh in each of the 24 age, color, and sex
classes is adjusted upward or downward so that the
weighted total within the class equals the independent
population control. Final sample frequencies and es-
timated population frequencies as of the approximate
midsurvey point are presented in table I by age and sex.

Extent of Missing Test Results
and Imputation Premiums

In addition to youths who were -selected for the
sample but, for various reasons, not examined, there
were some whose examination was incomplete in one
procedure or another. The extent of missing data for
the WRAT is shown in table II according to sex and age.
For 181 youths, or 2,7 percent of all those examined,
the/WRAT reading subtest results were not available.
The WRAT arithmetic subtest results were not avail-
able for 198 youths, or 2.9 percent of all those ex-
amined. There were a number of reasons for this
missing data, primarily operational and logistical sur-
vey problems such as lost records or lack of time to
complete the examination. Since the reason formissing
test results in most cases was not directly related to
the characteristic being measured, raw scores were
imputed for almost all of these examinees. In certain
infrequent instances imputation was not considered ap-
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propriate, as for example the imputation of reading
scores for a blind youth or for a foreign-language
speaking 'youth who could not understand English well
enough to cake any of the psychological tests.

Imputation was accomplished in the following man-
ner. An tntercorrelation matrix of dais collected dur-
ing the survey, including all psychological test scores
and selected socioeconomic items, was derived to
identify :hose variables which were moat highly as-
sociated with each raw test score. As a result, five
variables were chosen for the imputation of reading
and arithmetic raw scores: other available teat scores,
educational level of the head of the household (four
categories), age, and two control variables-race and
sex. Imputation of a missing test result for an examinee
was accomplished by randomly selecting a match among
the group of examinees with the same age in years,
parental level of education, race, sex, and available
raw acore test results most highly correlated with the
scores to be imputed. The raw score of this "matched"
examinee was then imputed to the examinee witb the
missing score. When data for any of these variables

f
were not available, a match was selected using infor-
mation on as many of the variables as were available
in the youth's record.

Sampling. and Measurement Error

In the present report, reference has been made to
efforts to minimize bias and variability of measurement
techniques. The probability design of the survey makes
possible the calculation of sampling errors. The sam-
pling error is used here to determine how imprecise
the survey test results may be because they res t
from a sample rather than from the measurement of
all elements in the population. The estimation of sam-
pling errors for a study of the type of the Health Ex-
amination Survey is difficult for at least three rea-
sons: (1) measurement error and "pure" sampling
error are confounded in the data, and it is difficult to
find a procedure which will either completely include
both or treat one or the other separately, (2) the sur-
vey design and estimation procedure are complex and
accordingly require computationally involved techniques

Table III. Standard errors of mean reading scores on the .Wide mange Achievement Test for youths, by sex,
age, and educational level: United States, 1066-70

Sex and
age

All
ley-
els

Grade in school
High

school
gradu-
ate

More
than
high

school
educe,
tion

Left
high

school
before
gradu-
sting

ty

Srcial
p ace-
ment4 and

below 5

,

6 7

-

8 9 10 11 4ri

kih ,

LULL

12-17 i

years- 0.42 4.08 1.42 1.10 0.53 0.40 0.54 0.53 0.42 0.63 1.68 2.71 1.03 1.12

12 years- 0.'7 4.97 1.18 1.21 0.46 1.23 * - - - - - 1.24
13 years-- 0.44 * 3.87 1.12 1.68 0.47 0.97 * * . - - - 1.54
14 years-- 0.58 * * 3.31 1.27 1.05 0.52 1.21 * * - * * 3.66
15 years-- 0.66 - * *- 2.88 2.18 1.18 0.66 1.50 w * * * *
16 years-- 0.41 * * - * 2.73 1.18 1.20 0.44 1.49 * * 1.86 *
17 years-- 0.71 - - - * * 2.02 1.72 1.13 0.63 1.79 2.89 0.89 *

!/.22

12.47
years- 0.50 6.62 1.55 1.19 0.79 0.55 0.57 0.67 '0.61 0.78 1.85 1.85 1.67 1.43

r -
12 years-- 0.56 6.46 1.43 1.30 0.6& 1.51 * - - - - - - 1.94
13 years-- 0.64 * 4.74 1.92 2.23 0.65 1.11 * - - *.. - - 2.84
14 years-- * * 2.90 1.62 1.26 0.58 1.83 - * - - * 6.58
15 years--

,0.78
0.71 - - * 2.40 2107 0.96 0.78 2.22 * * - * *

16 years -. 0.76 - - - * 2.84 1.72 1.27 0.73 1.52 - * 2.98 *
17 years--

gial
0.91 - - - * * 1.33 1.91 1.38 0.80 1.91 2.14 1.40 *

12-17
years- 0.40 4.98 2.11 1.25 0.54 0.54 0.72 0.60 0.61 0.96 2.35 4.25 1.09 1.39

0.50 7.72 2.42 1.37 0.56 1.87 -

.

- - - - - - 1.7012 years--
13 years-- 0.50 * 8.43 1.17 1.43 0.53 1.24 * * - - - - 5.21
14 years-- 0.59 * - 8.45 1.60 1.10 0.72 1.21 * - - - * *
15 years-- 0.76 - * * 11.62 3.79 1.87 0.68 1.19 * * - * *
16 years-- 0.48 * * * 18.30 2.21 1.62 0.62 1.94 * * 2.02 *
17 years-- 0.81 - - * - 15.50 3.78 1.52 0.95 2.50 4.23 1.76 *

1
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Table tV.

o

do.

Standard errors of mean arithmetic scores on the Wide Range Achievement Test for yduthst by sex,

age, and edudational level: United States, 196640

.
.

Sex and
age

All
ley
el.

'

e grade in school High
school
gradu-

ate

More
than
high
school
educe-
tion

Left
high

school
before
gradit-
ating

Special

Place'
mei*

4 and
below 5 7 8 9 10 11

.

12

22.e.
s e.....3.1..t s

.
.

. 12-17
years- 0.26 1.48 0.76 0.55 0.34 0.28 0.29 0.32 0.27 0.29 1.33 1.11) 0.44 0.50

12 years--- 0.23 2.17 0.71 0.52 0.25 0.61 * - - - .'0.45

13 years - -- 0.29 * 2.21 1.04 0.07 0.23 0.42 * - ,. .. 1.16

14 years--- 0.35 * * 1.36 0.46 0.74 0.33 0.60 * * - - 1.86

15 years--- 0.33 * * * 1.77 1.46 0.68 0.30 0,73 * * . * *

16 years - -- 0.31 * * * 1.45 0.86 0.73 0.30 0.56 * * 0.96 *

17 year --- 0.36 - - .. * 1.62 0.71 0.51 0.39 1.38 1.19 0.52 *

22
12-17
years- 0.27 -1.84140.64 0.60 0.40 0.36 0.27 0.40 0.27 0.45 1.57 2.41 0.91 0.63

12 years--.. 0.30 3.14 3.14 0.57 0.31 0.61 * .. - -. - 0.79

13 years-- 0.38 * 7.34 1.30 1.07. 0.35 0.64 * - - - 1.52

14 years--- 0.42 * * 1.84 0.55 0.88 0.43 1.06 * - . *

15 years....- 0.32 * - * 1.64 1.14 0.55 0.37 1.02 * * - * *

16 years - 0.39 - - * * 1.10 0.76 0.16 1.07 . * 1.13 *

17 years-- 0.44 - - * * 1.06 0.67 0.56 1.70 2.55 0.80 *

Q1411.

12.17
years- 0.27 2.22 1.29 0.58 0.34 0.33 0.41 0.32 0.47 0.40 1.46 `1.61 0.52 0.90

12 years--- 0.'23 3.07 1.47 0.61 0.31 0.96 - - - - 1000

13 years--- 0.32 * 5.52 0.81 0.76 '0.29 0.47 7.77 * .. 3.01

14 years-- 0.39 * - * 1.05 0.70 0.43 0.92 10.78 - *' *

15 years--- 0.42 -

,

6.70 2.71 1.01 0.32 0.87 * - * *

16 years--- 0.32 * * * 1.44 0.89 0.52 0.79 * * 1.27 *

17 years--- 0.46 - - * * 0.85 .0.46 1.53 1.59 1.02 *

for the calculation of variances, and (3) thousands of
statistics are derived from the survey, many for sub-
classes of the population for which the number of sam-
ple cases is small. Estimates of sampling error are
obtained from the sample data and are themselves sub-
ject to sampling error, which may be large when the
number of cases In a cell is small or occasionally even
when the number of cases is substantial.

Estimates of approximate sampling variability for
selected statistics used in this report are included in the
detailed tables and in tables III and IV. These estimates,
called standard errors, have been prepared by a repli-
cation technique which yields overall variability through
observation of variability among random subsamples of
the total sample. I'he method reflects both "pure" sem-
piing variance and a part of the measurement variance,
and- is described in 'previously published 'reports.1''. 1

lypothosis Testing
In accordance with usual practice, the interval es-

timate for any statistic was considered to be the range
within one standard error of the tabulated statistic with

0

30

68-geicent confidence and the range within two standard
errors of the tabulated statistic with 95-percent con-
fidence. is latter is used as the level of statistical
sirifican in this report.

An approximation of the standard error of a dif-
ference d= x -1 of two statistics x and y is given by the
formula sd .-4(s s2)14 where s, and Sy are the sampling
errors, respectively, of x and v . Of course, where the
two groups or Measures are positively or negatively
correlated, this formulaowill give an overestimate or
un'deileatimate of the actual-standard error.

Thus the proCedure used in this report for testing
the significance of difference between means consisted
of dividing the difference between the two means by the
standard error .,of the difference as computed above. If
the magnitude of t was greater, than 2.00, the difference
was considered statistically significant at approxi-
mately the 5-percent confidence level. For example, ti e
mean reading raw score for 12-year-old boys was 41.1,
while the mean for 12-year-0d girls was 43.1-a
difference of 2.0. The apprevirnate standard error of
the difference between means w,5,4 .75, Since the dif -,
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ferince between the means was 2.7 times the standard
error, the difference was considered significant beyond
the 5-percent confidence level,

Small Categories
In some tables averages are shown for cells for

which the sample size is so small that the relative

standard error may exceed .25, a generally accepted
standard for M HS publications. Such statistics are
included in this report along with their corresponding
standard errors in the belief that the information, while
not meeting strict standards of precision, may lend an

aoverall impression of the survey findings and may be of
interest to subject matter specialists.
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APPENDIX III

INSTRUCTIONS FOR ADMINISTRATION OF THE WIRE RANGE ACH'FVEMENT TEST

FOR THE HEALTH EXAMINATION SURVEY, CYCLE III

WIDE RANGE ACHIEVEMENT TEST
ARITHMETIC INSTRUCTIONS

LOOK AT EACH PROBLEM CAREFULLY TO SEE WHAT YOU ARE SUPPOSED
TO DO -ADD, SUBTRACT, MULTIPLY OR DIVIDE YOU MAY DO YOUR
FIGURING THIS SPACE (mist). bUT SE SURE TO PUT YOUR ANSWERS
ON OR SLOW THE LINES (wet) SKIP ANY PROBLEMS THAT ARE TOO
HARD F YOU YOU HAVE TEN MINUTES BEGIN NOW.

If the S is enable * correctiessolve of 'test enp fire ershIsetti, elheinistet the etel
erts occ2.:eing to the 'affections attlinal

0 COUNTING. With the pegs turned se that the dolts ere closest to the S, point te the
dots end soy-

POWT WITH YOUR FINGER AND COUNT THESE DOTS ONE BY ONE
BEGINNING HERE (Eneininer's right) COUNT THEM OUT LCUD AND
TELL ME HOW MANY THERE ARE

Occeiienelly s S will reed the *ambers eIse end listgon canting the dots Te
ovoid confusion, serer the digits (3, 5, etc I .hide the S covets the Hers

READING: Pendia the nerrairers Grglit silk up to the SI end soy

READ-THESE NUMBERS WHAT IS THIS? losistong to the 3) AND THIS' etc

SOLVING

IF YOU HAVE THREE PENNIES AND SPEND ONE OF THEM, HOW MANY
NAVE YOU LEFT'

HOW MANY ARE THREE APPLES AND FOUR APPLES'

JACK HAD NINE MARBLES HE LOST THREE OF THEM HOW MANY
WERE LEFT'

kering.

Orel pert - Casio% I-5
Counts 6-15
160411 S ftwIshers, I polo* each
Selves 3 problems, 1 point each

.1 point
I (Niel
5 points
3 peiots

Writes* pert - Stet. I pent, (et each correct answer, vs* the IICfen. !Coi-oriel II.
1i the "Lido Is eider for en answer is cenect it awn *etch
*is key

WRAT - READING

LOOK AT EACH WORD CAREFULLY AND SAY IT ALOUD BEGIN HERE
(point/ AND READ THE WORDS ACROSS THE PAGE SO I CAN HEAR YOU
WHET YOU FINISH THE FIRST LINE, GO ON TO THE NEXT

II the Select obtains scent of 10 points se less is the repelsr reeding pert, he ,
eiterld be *0101 is use* the 13 capital letters printed thin. rhe frond list and
HI woes 2 lititoss is kis.sws. Each letter is mime, to ant point

READ THESE LETTERS ALOUD. WHAT IS THIS' (sr) WHAT DO YOU CALL...,
THIS?

The eiesiser centrals timed of tending by saying NEXT, et GO ON TO THE
NEXT WORD et the eta *1 10 **coed Hoe limit

Toshio, limits: 12 crosecolve filler.'
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VITAL AND HEALTH STATISTICS PUBLICATION SERIES

. Orkiaa liy NA- Health Service Mb licatiou Nit, 10(N)

I

.

Series 1. Programs an4 collection procedures.Repotts which describe the general programs of the National
Center for He lth Statistics and its offices anddivisions, data collection methods used, definitiono,
and other mat rial necessary for understanding the data.

ISeries 2. Data evaluation and methods research.Studies of new statistical methodology Including: expert-

. 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.

Seriess3.. Analytical. studies. Reports presenting analytical or interpretive iitudiesbasedon vital and health
statistics, carrying the analysis further than the expository typep of reports in the other seties..

Series 4. Documents and committee reports.Final reports of major committees concerned with vital and
health statistics, and documents such .as recommended model registration laws and revised

Serie

birth and death certificates.

la Data from the Health Interview Surges.Statistics on illness, accidental injuries, disability, use
of hospital, medical, dental, and other services, and other health-related topics,sbased on data

collected in a continuing national household interview survey.

Serifs U. Data from the Health apmination Survey.Data from direct examination, testing, and measure-

ment of national samples of the civilian, noninstitutional population priwide the basis fur two types

of reports: (1) estimates of the medically defined prevalence otspecific diseases inthe United
States and the distributions of the populatioe with respect to physical, physiological, and psycho-

logical characteristics; and (2) analysis of relationships among the various measurements without
reference to an explicit finite universe of persons.

Seflies 12. Data from the Institutional Population Surveys Statistics relating to the healtivettaxaegefadcs of

persons in Institutions, and their medical, nisi sing, and personal care received, based on national

samples of establishments proyiding these services and samples of the residents or patients.
a".

es IS, Data from the Hospital Discharge Survey. Statistics relating to eischarged page* in short -stay

. hospitals, based on a sample of patient records in a national sample of hospitals, \
\

Series 14. Data on health resources: manpower and facilities. Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians,dentists, nurses, other health

occupations, hospitals, nursing homes, and outnatiept facilities.

Series 20. Data on mortality.Various statistics on mortality other than as included in regular annual or

.
monthly reportsspecial analyses by cause of death, age, and other demographic variables, alo
geographic and time series analyses. -.-- ,

i
Series 21. Data on natality, marriage, and divorce. Various statistics on natality, marriage, and divorce

other than as included in regillar annual or monthly reportsspecial analyses by demographic
s variables, also geographic and time series analyses, §tudies'of fertility,. .

.

Series 22. Data from the National Natality and Mortality Surveys.Statistics on eharaeteristics of births.

and .deaths not available from the vital records, based on sample surveys stemming from these

records, including such topics as mortality by socioeconomic class, hospital experience in .the
, Iasi year of life, medical care during pregnancy, health insurance coverage, etc.

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

.4) 40
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Office of Information
Nation's.' Center .for Ilealth Statistics
Public Health Service, HRA
Rockville, Md. 20852,
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