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READING AND. ARITHMETIC ACHIEVEMENT
" AMONG YOUTHS 12-17 YEARS |

AS MEASURED BY THE WIDE RANGE ACHIEVEMENT TBST

*  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 hgte is essentially a continuation of
that reported ina previous publicationfor children
ages 6-11,! The present report is limieéd to
presemation 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, Y§nce 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 Ill, 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 2xamination which focused on health
factors related to growth and development, De-
taiis 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 Il survey design
is presented in appendix II, :

A standardized single-visit examination was
given each youth by an examining team in a
specially designed mobile ‘unit. Along with ex-
amipations by a physician and dentist and a
variety of tests and mcasurements 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-

tions; Wechsler Intelligence Scale for Children,
vocabulary and block design subtests; a five-.
card, tape-recorded version of the Thematic
Apperception Test; a modified version of the
Goodenough-l{arris 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 psychplogiccl tests used
in the survey, including a lijeratfre review of
previous research and evaludtions, was made by
S. B. Sells of Texas ChMstian University, The
results of the evaluation were published in the
Genter's methodological reports series, ¢

Before sample youths were examined, in-
formation was obtained from their parents. The
informa‘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-
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formance . and #djustment was requested in @ .

questionnaire sent to the youth's school, All
information was colected junder 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-canbe ,
cotsidered representative of the approximately

23 million noninstitutionalized yoaths 12-17 years

of age in the United States at the time of the
survey, Sampling errors asscciared _with es- «—
. timates in this report are presented inappendix .

THE WIDE RANGE
ACHIEVEMENT TEST

When plans were made to conduct a health
survey of the U.S. population from 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 "learning" or "school"
problems. Although less widely known and used
than some cc nprehensive achievement test bat-
~ teries, the Wiue Range Acuievement 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
pubiished 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. ¢

The WRAT was developed in 1936 by Jastak

and Bijou as a tool for studying achievement in
the besic school subjects of reading (word rec-
ognition and pronunclatlon), ‘written spelling, and
arithmetic computation. The-first editipn and a
revision in 1946> had only one scale of achieve-
ment, which ranged from kindergarten to college
for each of the three subtests, The 1965 edition®

retained these three subtests, byt each was

2ln the previous report on the WRAT findings in the HES |
children's program.? it was reported that a 1963 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.

i

represented by separate scales at two levels, ®
Level 1 was designed for children between the
ages of 5 yed:s 0 months and 11 years 11 months,
while Level 1I was intended for _persons from 12
years 0 months to adulthood. At both levels, the
reading subt®st consists of recognizing and naming
letters. and pronouncing words arranged in order
of increasing difficulty; the spelling section
involves ogying mirks that resemble letters,
writing Ohe's name, .and writing sjngle words
as they are dlcmed and the aritfimetic subtest *
requires counting, reading number symbols, solv-
ing oral problems, and pe-  ning written com-
putations normally tatig a schools. Jastak
provided tables for convertirg raw scores on the
three subtests to grade equivalents, 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 apd the 8urvey findings' presented
below has been limited to those two suktests.

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 results are closely. related
to scores on the New Stanford Achievement Test,
Product-moment coefficients for samples of 7th

‘and 8th gradets.are reported as follows: WRAT
‘reading with New Stanford Paragraph Reading,

.81 (N=389); WRAT reading with New Stanford
Word Reading, .84; WRAT arithmetic with New
Stanford Arithmetic, .91 (N=140), The 1965 man-
ual also Includes some data on reliability of
the WRAT.® From a sample of 200 individuals
selected tn represent a typical distribution of
achievement, spllt-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 sultests were all above .95,
As a measure of test-retest reliability, Jastak ®
cited a study in which a group of 77 retarded
persons, ranging in age from 15 to 17 years,
were given the WRAT (along with other tests)
fiye times within @ 3-week period. The WRAT
scores were found to be very stable, showing
the smallest variations df all the tests included.

9 »
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To furgper study the uge of the WRAT asa
meaau{e ‘of school achievement, the National
Center' for Health Statistics contracted with K,
Warner Schaie of West Virginia University for
a special validation study. The complete findings

" of that study have been published.” A simmary ‘of

* Schale's findings regarding adolescents with some
brief remarks regarding several othu relevant
studies follows, e,

Schaie's study was designed to assess the
adequacy of the WRAT to predict actual grade
placement and to estimate achievemgnt as meas-
ured by another* comprehensive battery, "Lével
Il of the WRAT was administered to 314 boys
and 319 girls attending secondary schoois in
Monongalia County, .West Virginia, The sample
Co.. .isted of approxf*""ely equal numbers of

7 12, To assess_the
possibility of regional bi  anadditional sample
of 596 subjects was selected from the 7th and
10th grades in Milwaukee County, Wisconsin,
the 8th and llth 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 higitpopulatjon
reasonably good concurrent validity was cem-
onstrated by the correlation of WRAT scores
with those on the appropriate subtests ofthe 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.
Likewfse the high correlation of the appropriate
sections of the MAT with the two WRAT subtestd’
for the p&nior high school group further supported
the wvalfidity of the WRAT,. These validity coef-
ficlents 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 estmating school achieve-
ment.’ v

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

-
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-
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- from close agreement to wide disagreement with

the various criteria applied, Lovel 1l tend=d to
underestimate actual grade level, but it rather.

- accurately predicted achievement levels on the

SAT and MAT arithmetic-related subtests. The
WRAT Leévei Il reading test overestimated the

actual grade level of junior high students but -

underestimated that of senior high “students,
Performance on the SAT was underestimated,
while performance on the MAT criterion variables
was overestimaied, : ¢

The latest edition of Buros'Mental Measure-
ments Yearbook 8 lists 64 references on the

WRAT which have been published since it was '
~ first -issued inm 1936, *The Jength of this list

attests to a tnore than narrow or limited interest
in the test, but a review of the articles reveals
that many have dealt with applications ii\'olvlng
small and special.populations, For example, one

recent study ? suggests that the WRAT and the
California Achievement Tests (CAT) are highly
correlated when used with preschool children
and early elementary school children, A medfan
correlation of .80 among all the subtests, with
a high of,.89 between WRAT reading and total
CAT scoré, is reported for a sample of 96
children, Another study,!0 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 .

scores are tfeported to be .73 and .80, re-
spectively. At least 20 of the 64 references cited
in Buros dealt with samples of retardedpersons,
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 study!? that i]lustrates
the wide use of thé¢ WRAT with mentally retarded

persons also exemplifies a common procddure -

initiated by Jastak, that of comparing WRAT
scoree with intelligence Yest findings. For the
test results of 72 mentally retarded males aged
16-35, correlation of WRAT scores with Stanford-
Binet and Wechsler Adult Intelligence Scaie

. scores ranged from .47 to .78,

Although the foregoing comments are not
' 4 _ .
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\"" presented as .a compieh

oy
.

.l

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.
- ' PROCEDWRES

The, WRAT subtests were administered during
indlvidual testing sessicrts conducted by psychol-
Ogiscs ‘'who had at least a mgster's degree and

who had experience in test administration, There.

were two psychologists on the examiping team
at all tmes, The examiners were trained in
the' special HES jesting procedures and super-
vised' by the advisory staff of the survey, During
the . training and supervision, strong emphasis
was placed on uniform methods of test udminis-
tration,.scoring, and recording-of data, Through-
out this survey of adolescents 12 psychologists
wotgked 1n 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, 8
with certain minor modifications to conform with
special forms and practices of the survey.
Only Level Il tests were used, since all sample
youths 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 section 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 subtest 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 were worth
10 -poimts, one point for counting five dots
correctly, another point for counting six through
15 dors, one point for reading each number, and

«

)

one for solving each problem, lf the youth obtained
a score of six or more (one point for each prob-
lem) on the written problems, the' 10-point
credit was given for the oral part, The highest

possible raw dcore forthe arithmetic subtest is

§6 points, T
The reading test consists of 13capitalletters

and 76 words which are printed on one page in -

order of increasing difficulty. A laminated copy
of this sheet was preaented to thé 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-
secutive 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 fi¥st
response or spontaneously changed response was
scored. Approximately 10 seconds were allowed
for each word, with the examiner controllind
the speed by saying '‘next’’ or ''go on to the next

A

word." If the youth failed to score at least six-

points on the word pronunciation (cne 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

& total of 15 points. Anyone obtaining a score of .

11 or more onthe word pronunciation was credited
with the 157 points for the letters. A ppssible
maximum 89 pints can be earned on the reading
“xest, The verbatim instructiong used by the ex-
aminers for the arithmetic and reading subtesrs
are included in appendix I, -

.Therexaminer 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 lorm, As part of the com-
prehensive quality control practices of the survey,

, the two psychologists daily exchanged all test

forms and check *d each other's work for apparent
errors in admin: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 ncted
errors, commented on testing procedures if
necessary, and then returned the transcripts to
the examiners,

\‘-
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RESULTS

Reading Subtest—Raw Scores

On. the readifig subxest of the Wide Range
Achievement Test, youths 12-17 years of age in
the noninstitutiohalized population of the Unjted
States attained a mean raw score of 48.5 points
out of a possible 89 points (ta'ble 1). The mean

reading score increased steadily with age, rising:

from. 42,1 points at 12 years to 53.7 at 17 years

(figuire 1 and table 1), Mean scores for half-.

year age intervals are also presented ag-a more
precise . reflectfon of the growth patterns in
school achievement as measured by the WRAT
Gradual'y increasing mean scores also occurregd
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 taroughout
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 incteased steadily as the amount.of
education increased, rising from 42.6 in the 7th
grade to 58 in the 12th, The increasing scores

-

L Y -

from one grade level to the next can be observed *
_ for youths at every single year of ag:., Within

- the appropriate grade range for thc population
(grades 7-12), there was a tairly cousistent
increase of around three points frorh grede to
-grade, Those youths who were in grades 'below
the expected level for the ages of this population
performed substantially poorer, The mean score
of 6th graders was 6.4 points Relow that of 7th
graders; the mean score of Sth graders was
8.3 points below that of the 6th graders.

High+¥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 schcol obtained substan-
tially higher scores than those who did not. This
difference probably reflects a phenomenon of
selection, wherein persons of greater ability
continue thoir education, while those with less
ability do not,
A few other observationsfegaf'ding the data
in table 1 may be of interest, The vouths, mostly
16- and 17zyear-olds, who had left school before

graduating, thay is, the small group of school -

dropouts, 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 special®class had a
mean score of 23.1, lower than the scores of

" all educational placement categories except that

vof grade + and below, This relatively small

2
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Figure 1. Mean raw x:ores on the reading and arithmetic subtests of the Wide Range Achievement Test for youths, by age: United

States, 1966-70
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group included individuals %ith 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 fpr
persons' of their age were higher than scores fcr
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 ‘vho are permitted to skipgradesare
generally more advanged than the average.and
that those who -are retained .in -a grade are
slow learners or at least slower, .

Girls performed better thanboys gnthe riad-
ing subtest, averaging 2.8 raw score poflits higher,
Higher scores were achieved by the gizls at all
ages, with differences being: significant in all

y - \

. . by grade in school: United States, 1966-70. :

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

Variability of the reading subtest raw scores
was consistently greater for boys than for girls in
all half-year age groups except for the 17 1/2-
year-olds, The differences yere significant inall
but five of the groups (all 12- 4nd 16-year-olds and
the 15 1/2-year-old groug). The girls exhibited
significantly more variabgity than did boys inthe
17 1/2-year-old group(table 2),

{
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Arithmetic Subtest—Raw Scores

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 ane age group to the
next (table 4). The variability as indicated by the
standard devistions for each half-year age group
also increased slightly with age. As onthe reading
subtest, the relative varjation among the arith-
metic scores was generally constant over all age
Jevels (table 4).

A steady increase in mean scores, reflecting
increasing skill inarithmetic 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 andtable 2), Increases
from one grade to the next can be seen within
each single year of age, Observations regarding
other grade 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 Sth 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 Sth grade place-
ment, and the dropouts again achieved scores at
the 6th or 7th grade level Meanraw scores of 12th
graders and high school graduates.were aboutthe
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 compoeition (only the more
superior students being included) rather thana re-
flection of educational level, It is also of interest
that the modal age group in each grade showed

about the best performance onthearithmetic test, |

Those youths who were younger than the modal age

for their gradedid not do noticeably better thar thz
modal age group, as they did on the reading tesi..
Those who were older than the typicdlage for each
grade did achieve slightly lower scores. The
fact that there were not in the arithinetic test,
ds in the reading test, striking differences be - cen
the mean scores of the groups-of youths who had
probably been accelerated or detained and the
scares 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, 2lthough from 9th grade
on, the scores of boys were slightly higher than

-those of girls at each educational level (figure

4 and table 3). . .

Variability of arithmetic subtest raw scores
was greater among boys inail 6-monthage groups
except three (the age groups 12 1/2, 15 1/2, and
17 1/2 years). The greeter variability exhibited by
the scores of bops wa: . significant for ages
12-0 to 12-5, 13-0,to0 13-11, and 17-0 to 17-5
(table 4.

Percentiles and Standard Scores

For the majority of testing purpqse;s. the
most satisfactory types of rorms for chievement
tests are those showing the examinee's position
within his nwn grade level, In the present report,
percentiles and T scores (normalized standard
scores with a mean of SO and standard deviation
of 10) are employed for that purpose,l3 In
addition, the same two measures are presented
for the six age levels of the population surveyed.

Grade-equivalent 3scores, which are often
used for achievement tests and are presented
for the WRAT in Jastak's origina! work, are not
shown in this report. Basically, Sr1de equivalent
tables have been omitted for two reasons: (1)
the sample design and testing procedures used
by HES are such that the construciion of grade
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equivalents would incorporate unacceptably large
biases, and (2) shortcomings inherent inthe grade
equivalent concept {tself make the measure less
than desirable for grade norms, especislly 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 courde 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 achool,
were on vacation, or had left school for any
reason. In addition, testing was done in & mobile
examination center, so seasonal variati in
weather was a consideration in scheduling the

.40 sbnple 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 likethose constructed by Jastak
would therefore be subject to a regionsal bias
if devel from HES data, For example, if
WRAT scores of youths in the South should be
generally lower than those in the Northeast (an
actual finding from the Health Examination Survey
of children aged 6-11), thenthis 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 devcloped from -raw scores
obtained during the course of each school year,

Conceptually, grade equivalents assume that
growtt. 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
Jynior and senior high school years everywhere
in the United States, That is adifficult assumption
which would ignore both the planned and un-
planned variation in the educational experiences
of youthis throughout the country.

There is also a problem in interpreting grade
equivalents even though superficially they may
appear quite simple, For example, an 8thgrader'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, but
more likely that he achleved 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 e#tisfactory levels of achievement
without coasideration of such factors as intel-
ligence or curriculum emphasis of the youths
being evaluated. Grasde equivalents generally
tend to exaggerate the significance of small
differences and tg encourage the improper use of
test scores. In addition, grade equivalents do not

_provide a good basis for comparing anexaminee’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 agrcement among edyucational
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 grades and then
interpolating intermediate grade e(haivalents to
represent fractions of grades, The school year
covers roughly 10 months; thus successive school
months can be expressed as decimal components
ofa givengrade, 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 ou 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 inthe 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 onpercentile

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 similar dis-

-

Table A,

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 discuszion,

In view of the preceding discussion, the norm
tables in this report present standard scores
computed from the raw score distributians 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

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 '

)

HES sample, 1966-70"
Jastak's |
standardization group d N
Age in years and months : Unsmoothed Smoothed’
Number | Mean SD Mean sD Mean SD
- . Reading subtest
120 to l2=5~ac=ccccccccccc=n- 314 | 43.92 11.78 ) 41.67 11.37 | 42.04 11.49
126 to 12ellec=c=a emresencas 336 | 45.64 11.81 42,41 11.61 | 42.87 11.87
13=0 t0o 13-5-cces .crccncnac=- 321 | 46.40 11.75 44,52 12,62 1 44,38 12,24
13-6 t0 13=]lleccc  cacaea cee- 3251 48.73 11.92] 46.21 12,49 | 46,19 12.70
14«0 to 1l4=5=cece ' cecccecea=- 30| S1.14 11.87] 47.85 12.98 | 47.53 12,71
14-6 to l4-ll-ecccmeo-u- ceccan- 351 | 52.29| 12.06] 48.52| 12.67 | 4B.S52 12.96
15-0 to 15+5cccccccccccaa cea- 324+ 54.31 12,131 49.18 13.22 | 49.39 13.10
15-6 t0 15-llopecccccccccanan 265 54.93 12.20 50.48 13.40 50.84 13.27
16=0 to 16=lle-veccccccanca=- 558 55.76 12,72 52.85 13.19 52.33 13.71
17«0 to 17-1ll-wececcecccacan - 485 57.29 12.76 53.67 14.55 53.26 13.87
Arithmetic subtest
120 to 12e5ecccccccccccasc=e 3011 23,71 5.46 18.82 4,76 19.19 5.03
12-6 to 12ellecceccccacccn=c= 323 25,22 5.70 19.57 5.30 1 19.73 °5.37
130 to 13eS5eccccccnccsacncan 305 26.31 6.08 20.79 6.04 20,58 5.79
136 to 13cllececccccccccce=- 309 27.63 6.10 21.39 6.04 21.5% 6.14
140 t0 l4eSecccccncccncans= 3281 28.30 6.15 22,60 6.33|. 22.47 6.35
146 t0o léellecraccccccncnana 345 29.48 6.38 23.43 6.68 | 23.20 6.52
15«0 to 15«5=cccccccccacac=== 34 29.50 €.37 23.56 6.55 23.79 6.68
156 to l5*lle-ecccccccccccacar 248 | 29.65 6.63 24,39 6.80 24.51 6.83
160 t0o l6~llecmacccccccacse= 544 | 29.85 5.91 25.58 7.15 25.24 7.20
17-0 to 17-~llecccccccccacn=c= ~ 480 30.60 7.25 25.74 7.65 25.66 7.40

'Jastak, J. F., and Jastak, S. R.: The Wide Range Achievement Test, Manual of In-
m, rev. ed. Wilmington, Del. Guldance Assoclates, 1%0O.

Estimates 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. -

IMeans and standard deviations smoothed by & three-point moving average. End points
estimaged from two groups. . .

0 ' 17




each grade,

BEST COPY AVAILABLE -

-l
]
l g v
§ »}
Reading subtest
0 1 1 1 i
2 k] “ 18 16 1?

AGE IN YEARS

“ 1
n —
a0 -
Jestak
/ S
oL s Ll Lt HES
Arthmetc mubdiest

0 1 ! I\ 1

12 k] 14 18 18 17

AGE (N YEARS

Figure 5. Mean raw scores on the reading and arithmetic subtests of the Wide' Range Achievement Test for Jastak's standardization
group (1965) and HES estimates for the United States among youths (1968-70), by age.

(T scores).l* Although this merhod 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 Il report! 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 for other tests, such as
the Wechsler Intelligence Scale for Children 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
test results for all persons of the age designdted.
In table 11, T score equivalents for reading raw
scores are présented 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 scoresintables 11
and 12 were computed from the raw scores of
only those youths whc were at the mgdal age in

o

COMPARISON OF HES FINDINGS
WITH OTHER DATA

As indicated previously, the Health Examina-
tion Survey sample was a highly representative
probability sample of the noninstitutionalized
populacion 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, 1Q scores were used to develop a
"mentally average' sample with represenrative
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 S, the
average? raw 8cores 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 &t everyage levelfor
both subtests. Raw scores on the reading subtest

1% | . 1"



of youths in the present study, except for those of
12-year-olds, tended to be more vdriable 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,* In this ~ase 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 inall but the 1 1th 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 hy
Schaie, made use. of some variety of stratification
and quota sampling within school populations,
thus limiring 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 MES sample examined (leading to”

the 9Q-percent response), which certainly resulted
in reaching some of the lower level and problem
cases who were probably "lost'" in the smaller
scale efforts.

3 SUMMARY

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 Schale study sample and HES es-
timates for the United 'States for youths
in 1966-70

' 1
Schaie sample! Hfgsza?g_e,
Grade in
school
g;n:- Mean | SD |Mean | SD

Reading subtest

Grade 7---] 2151} 49.0| 10.8] 42.6 | 11.3
Grade 8--=| 210 47.2| 11.4] 46.3 | 11.6
Grade 9=-e-- 232} 55.7 1 11.1] 48.7 12,1
Grade 10-- 199 | 55.8 il.1} 52.0 | 1l1l.7
Grade 11-- 201 [ 56.71{ 12.5}] 55.6 11.7

Arithmetic subtest

Grada 7~-- 215 22,5 4,31 19.6 5.2
Grade 8e=-- 210 | 24.3 5.0f 21.6 5.8
Grade 9--- 2321} 28.7 5.5 23.4 6.2
Grade 10=-- 199 | 29.1 5.9] 25.0 6.3
Grade ll=-- 2011 27.6 6.3] 26.8 6.5
Gtade 12-‘ 172 3104 6.2 28-1 608

! tistics, Series

2, No, 24,

“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
sncioeconomic chatacteristics.

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.,

Findinge on the two WRAT 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, [he



HES estimates of riw score mcans for age and
grade levels are consistently lower than those
obtained in the two previous studies,

‘The Cycle 11l HILS data demonstrate a con-
tinued development of reading and arithmetic
skills through the adolescent years and as formal
education increases, A noteworiw finding isthat
girls in the age ra}lge surveyed .crformed better

than boys on the word recognition and pronuncia-
tion task presented by the WRAT, It might be
pointed out that & similar finding came from the
HES Cycle 1l program when the Level 1 reading
subtest of the WRAT was administeredto children
6-11 years old.! Nosignificant differences between
boys and girls in arithmetic computational skills
were found in either survey.

(ORONe
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Table 1. Mean reading raw scores on the Wide Range Achievement Test for vouths, by sex, age, and educational level:
tnited States, 1966-70 .

== :
) More | left
Grade in school high |- than high special
All - school | high | school X
Sex and age levels ) pradus | scheol | hefore pf‘ﬂ:;;'
& and atre educae- | pradu=-
. el | s 6 7 8 9 w | 1|12 tron | ating
guth sexes ! Mean raw scory
12417 vears----| 48.5|1 22.0 |27.9 |36.2 J42.6 | 46,3 [48,7}52.0]55.6]58.7 58,21 66.2] 9.4 2.1
A
12 vearse=e--e=-sse=es G2, 1|1 214 {29.2 [38.0 i 44,2 ]48.8 * - el A - - - om0
13 vearse--scmcesceas 453! * 25,5 |10.1 {42.0 | 48,3 |51.8 e, o | - -f 0.2
14 vearse-weeceeameana  GH2| @ ©f30.1 36,5 [43.8 I51.8 (55,0 % . - i 1 230
15 vearsecesememsam-s GU B[ .| | «128,2]35.2 {449 |53,6 586, % *, * * *
16 vears--ec=co-s-==s ' 2,81 * * -1 w376 |39.9]50,0 56,7 59,0 * €] 41,2 3
17 vearse--ece-ec--en 53,7, - - -0 xp % ]30,7]42.8 51,6 54,7 S8.2 1 66,0 392 *
i . 1 ’
Rove | i !
f . | i
12417 vearss==~ 37,20 22,5 [26,9 [35.3 41.8 | 45.6 La7,7151.0 S&.8 SR.1 - 89,1 644 | W5, 22,7
: 147,71 .
; ! i . ‘
12 vears=--=«em-eacea ALL[D 2006 1275 11701 43,6 [ 492 * - - - - - - 2.1
13 vearss-e--e-swaeee 44,0611 w1254 |29.8 "41.7 jan 3 s00n | . . - i - - 19.5
14 vearse----e-se=aee 47,0 l * % [28.1 ;36,8 | 42,9 151,8 ‘ 55.1 - o N - Poon
15 vears=ms=ac-ace-=s 8.9l - - 27,41 34,5 44,6 153,60 59,1 * u ! - * *
16 vearse-eemsmmeam==. SL.3|; - - - *[38.3 "39.1[47.8 55,9 58,9 . -, «| 62! *
. 17 vear§e-ee=-me-sma= ' SL.6 . - - * e:28.6 |4at.0ls0.6 580, o0l 64,3 9.5 *
Gitrls | ; ' ! | f ;
- ! i ! i '. ? ! ’ ' i
12-17 vearse=ee©  49,7] 21,5 :29,3 137.4 {43.5{46.9 T49.8 . 531 56,4 59.3 57.8° 67.7 1 40,70 23.8
4 ¢ + ~ —+ —- +— + -+
12 vearsse--=m=e-se=== | 33,1, 21.9 31,9 {39,1 144,8 | 48.5 - e - - - - -
H 1 '
13 vearseeeseeeaanena | 46.0|; 125.6 130.6 14°.3 [ 48,2 :53.1 T - - - M.a
14 vears--ee=-vesemees 49 41 el 235,06 16,1 145.1  TL8 54.9 Pow . R - . * *
15 vearse-e-scce--ce. = 508 = %l *L0]76.3 45,3505 i 54,2 ' o x - * | ®
b Vears=-e--asceemse | 54,3 = [ S RS BN TN (R + - oag e *
. ' . “ |
17 \'ears-------------J 55,4 . - - x . ,37.9]-’.6.5 52,7 159.4] 7.9 l 67.4 J 18,8 *
i | I i | [ L

NOTE: Mean raw scores for the moda: ase-in-grade grouns are anderlined,

Table 2. Means, standard deviations (8u), coefficlents of sariatton (SD/mean}, and standard errors (SE) of means for
raw scores on the reading subtest of the Wide Kange Achievement Test for yvouths, by age and sex: United States, 1966-70

Both sexes ovs . Girls
] Agodln N ]

voarEs and moaths Mean sSD SD/mean iﬁagf “ Hean41 sh Sh/mean i&a:f Mean SD lSD/mean 35025

120 to 17ellacesaeet 48,47 ; 13,61 J281 ) 0.42 || 47.25 513.92 .295 10,50 § 49,72 13,18 1265 0,40

7 —1
12-0 to 12-Secccascccaceac | 41,67 il.]7 273 0,46 | 40,52 11,59 . . 286 30.6] 42,80 11.04 .258  0.83
1226 to 12-11=emee-ceecaea | 42,41 [ 11,61 L2764 | 0,58 |! 41,58 : 12,08 f .20 10,84 | 43,311 11,02 .254 0,55
130 to 13-Srececcncccnans| 44,52 | 12,62 L2846 | 0,49 4 44,07 |13.29 ! .302 10,59 | 45.01] 11.86 . 264 Q.68
136 to 13-ll-eccamanccaca} 46,21 [ 12,49 L270 | 0,64 |, 45,25 | 13,10 i .290 ' 1,05 | 47.19 | 11,76 L2897 0,68
140 to l4=Seeemacecccaaae] 47,85 12,98 271 | 0,69 || 46,62 | 13,72 .294"1.06 49,071 12,08 .246 0,85
14=h to lbellecscemaccaera| 4R, 52 (12,67 L2611 0.66 i1 47,38 113,29 ; L280 0,810 49, 71 11,86 .219 0,64
150 t0 15-5ecwccccceacac [ 49,18 | 13,22 .269 | 0.65 |l 48,03 13,76 ,286 10,92 50.44 1 12,47 W27 0,82
15+h to 15-11ce-receacaeaa | 50,43 | 13,40 . 206 1.04 |) 49.86 | 13,92 ) 279 11,12 51.07 | 12.87 L2525 1,11
16-0 to 16e5ececere~ecen a1 32,78 12,73 L241 0,64 1 51,52 | 13,18 .25 0,92 54,15 12,08 223 0,84
166 to 1halleccneconeneant 52,92 il3.66 .258 | 0.7% |i 51,03 113,77 .270 (0,94 f 54.73 5 13.31 269 n.98
1720 to ]17=5ecccccccccceca] 53.05 14,42 .272 | 0,90 || 51,231 15,68 306 [ 1,40 54.86 (12,78 21 0.91
17+6 tu 17-tlcecccacacancat 54,30 14,47 7,270 ] 0,91 51.95 | 13.40 .258 [1.12.] 56.60 15,49 271 .1
. lzzjl
2< :
5
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Table 3. Mean arithmetic raw scores on the Wide Range Achievement Test for youths, by sex, age, and educational level:
United States, 1966-70

——— e ~rvare—
P ——————

Grade in achool
All
Sex and age levels || 4 and -
selow | 5 6 7 8 9 10 11 12

Both sexes Mean vai: score

12-17 years---~ z:.o!' 10.3 {13.8 | 17.4 | 19.6 |21.6 ] 23.4 | 25.0 lzo.a lza.l | 27.3 I 32.o+ 17.9 f 11.4
12 years-=seccmcecean 19.2 1.3 s 12,9 119.3 |22.0 * - - - - - - 10.8
13 yearse--ee-- ceeeea ! 210 *112,7]15.6 [19.7 |22,2]23.8 * * - - - - 10.5
14 yearsee-ceace-- .- 23,0 * *|16.4 | 18.2 |21.2 ] 24,6 }25.8 * * - - * 11.4
15 yearse-ce=cea-cn .- 24.0 * * *»115.9 |17.822.2]25,5|27.4 * * - * *
16 years--ccemcco-a- -] 2s.6 * * * * 18.4 |19.3 | 24.3 22,3 |28.9 * * 18.7 B
17 yelrgesmemncncone - 25,7 - - - * *|18.0 |21.0 | 25.2 |22.9 27.4 ] 3.8 17.8 *
. Boys M

B -

12-17 vears----| 23.0 9.7113.2|17.6 | 19.5 [21.6] 23,6 |25.2 | 27.3 |28.6 28.1 33.8 17,9 11.4
12 years---=-cec=ae-s 19.1 11.6 | 13.9[18.0 | 20,0 :22.0 * - - - . - - 10.6
13 years---e-n- caea- 21.1 {17160 (29,7 {2205 2aus | o0 o) - . - -1 e
14 yearse=en-o- cceman 23.0 »|" =|16.2|18.3 izl.z 25,1 | 26.8 - * - - . *
15 years-~eemcmconu-- 24.1 * - *115.8 17.6]22.6 |26,2 |27.3 * * - * *
16 years-sesccecacaes 25.8 - - - * *[19.6 |24.2 | 28,0 !30.3 - * 16.8 *
17 yeATSescaces ————— 25.6 - - - * * * 120.6 |25.8 j28.2 28.1 33.6 18.6 *

Girls

12-17 years----| 23.0 11.0]14.5[17.2 | 19.6 :21.64 23,2 | 24,6 | 20.3 {22.7 26.9 30.5 18.0 1.4
12 years---==nremcaca- 19.3 11.7 | 15.4 | 17.7 | 19,8 | 22.0 - - - - - - - 1.2
13 yeerseccacecccesss 21.1 *114.7]15.0 119.8 [2].9 | 28.3 * * - - - - 9.4
14 yearse-ceceacccacs 23.0 * -] «l172.9 |21.3! 24,1 [ 25.0 * - - - * *
15 yearsaceeemeoncaan 23.9 - * *[16.4 |18.2 | 21.7 | 24.9 | 27.4 * | * - * »
16 years---cececesco- 25.3 * * - * *|18.7 | 26.4 [26.7 [27.8 * * 20.4 *
17 yearsecccmcecoccee 25.8 . - - * - *12:.7126.6 |22.2 27.1 30.3 6.9 *

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

Table 4. Means, standard deviations (SD), coefficients of varistion (SD/mean), and standard errors (SE) of means for
raw scares on the arithmetic subtest of the Wide Range Aciiievement Test for youths, by age and sex: United States,

1966=-170
Both sexes Boys Girla
Age in
years and months

Mean SD SD/mean :E.:f Mean SD SD/mean is.:f Mean SD SD/mean SE.:'E -
120 to 17=11=mceca- .302- .310 | 0.27|22.98 | 6.76 .296 | 0.27
12-0 to 12-S=eecccamccaans .21 | 0.32 |18.86 | 4.40 v233 | 0.33
n 1226 t0 12=1leccccoces ceen L2646 | 0.38 119.72 ) 9.45 276 | 0.38
13-0 €0 1)-5=cmnmcccccccann .308 | 0.42]20.70 5.57 .269 0.42
13-6 to 13-1leccccncann .-, 2300 { 0.53 }f21.47 | 5.65 .263 | 0,53
14-0 to 14-5--r-epoceaaaaa .286 | 0.48 §22.89 | 6.26 W22 |  0.48
146 0 l4=llesoccconceas - .295 | o0.52 §23.21] 6.32 272 | o.v2
15-0 €0 15=Seeccccoccnccna 2831 0.42123.46 [ 6.38 | . .272| 0.2
156 to 15-1l-acmceccn cene .270 | 0.54 |24.29 | 6.98 .287 [ 0.54
16-0 to 16-5vccccean eeoene .282 | 0.5 }25.13 | 6.59 262 | 0.5
16:6 €0 16=11-ecnomcn cecne .290 | 0.45 | 25.43 ] 7.15 .281 | 0,45
17-0 10 17=5occmcrccncccnn .18 ] 0.61 |25.90] 7.31 .282 | 0.61
2746 to 17-1lecnccas cmceea .289 | 0.51 §25.79 | 7.70 .299 | 0.51
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Table 5, Pefcentile equivalents of raw scores on the reading subtest of the Wide Range Achieve-

ment Test for youths, by sex and age: Unite

States, 1966-70

!Score below which the given percentage of the population falls,

21

_ _ " Age in years Age in yea~s
Sex and | tocal | Sex and | rgeal -
ercentile : percentile
P u 12{13{16]15] 16|37 12131 f15] 16117
+Both gexes Raw gcore! Boys =—Con. » Raw score!
99-ccccccaan ease 77 671691 76(75180]| 82| 45-cccccnnnaa 46 || 39 |44 | 46 | 48 | 50 j 52
98-ccmccccccaran ) 65|67 |72[73(77] 7°|| 40=cccccccaa- 44 || 377|142 | 45|46 ) 48 |50
97eccccecacanaes 7211 63166 | 70| 722176| 78} 35eccacaaa-. - 42 || 36 |40 | 43 |44 | 47 |48
96rcaaa ~ececcaa-a 71| 62165{69]720]73 77| 30~ccccccnaa - 40| 34 | 3713941 |45 |4S
95eccteccacacans 70} 61|64 |68[69 73| 75| 25=cccccccaan 37 ) 32 {35137 |39 |44 |4
90-ccaaa camacana 661 57161L{64]67]6 72 || 20=caccccaca. 3 || 30 1321331364040
85-cccadaccaacaa 62| 55|58 |6L]|64|6 69 || L5=ccceccncana 31| 28 129|131 ]32]35]36
80=ccceccccccaan 60l 52|57)59|62|64| 66| 10mccccccncnn 28] 25|26 |28 (293232
75e-cccacarcccn= S8l S0|55|58(60[{62]| 64 || Secaracccace~ 24 || 22 12224 | 25127 |27
70-ccccaaa ceccee S6 || 4953 [56|58 |60 62| 4ecccccacaa - 23| 21 {21 |24 124 |26 |26
65mccacaaana cama 554 4715215415759 60| 3ececcccaaaaa 22| 20 (20221232424
60ccccacccamanaa 53| 46|50 |53]55|57| 58} 2ecccacacaaa - 2011 19 11921 |21 22|22
55ccccacancancan SL|| 44148 |51 |53 )56 57 || lecacccencana 18|l 18 {18 18|19 ]20 |20
50cccacccccaccan SO |l 42|46 (50|51 54| S5
"45-------------- 48 || 40 {45 48|SO |52 53 Girls
40ecccccaata ———- 46 |1 39 (43|46 (48|50 S1 i - .
35-.-.?. ----- LY 3 “ 37 41 “ 45 49 so 99-.--.----‘- 78 67 68 73 76 80 sz
30mccccccaaa- cae 41 35)38 42|43 (47| 47} 98cecacccaaa 7511 65 168 |72 1737881
25eccccca. ccacce 391 3313639140 45| 45| 97ececenca- - 73| 62 |67 7072 |76 |80
20cccccnoncccaan 36| 31133 136[38 |42 42 || 96=ccccccccae 72 2165169 170|75]79
) 95-ccccecanan 71 || 61 |64 (68 |69 |73 |77
l1Seccaaa ceccccan 33) 291303313539 39
10=ccaccccccacan 29| 27128 130]3034| 36 || 90=ccmcccacca 67 1| 57160 |64 |67 |71 173
Seeceacecacacaas 2591 2642412626 {28 | 28 || 85~cccnecanm-m 63| 55 |58 |61 ]|64]68 |70
feocnaaa cetaccan 2611 23122125126 127 | 27} 80ccccccccan. 61 (| 52 |57 160 |62 |65 )69
Jeececcaancnenan 231 22122 1241246125 ] 25| 75==cccaa- .= 59 (| S1L (55|58 |60 |63 67
70cccccccaaaa S7 || SO |54 |57 |58 |61 |65
2-cceavanea cecea 221 20f21}22]|22(23] 23
leccecccenccaccan 1911 1711912012022, 22 {| 65=-=ccancaa - 56 || 48 {52 155 |57 |60 |62
| i 1 FAIEEEL
Boys [ T ——— S1 || 44 {47 |50 |52(56 |57
4Seccccccndan 49 || 41 |45 ]49 |51 |54 |SS
99ecccmcaan cecea 76 . 56169174 |75|79] 79 .
98cccacacccacaa= 2310 65167 72|27 (77| 77 || 40emmenaen oua 47 || 40 |44 |47 |49 5% 53
97ceccacccan- oee 72( 641565, 17."724 ] 75 {| 35reccccccaan 45 || 38 {42 {45 |47 | S1 |S1
96ecencccnaa o= 70§ 63| 65 lux 70,751 75|l 30acccncccan - 43 || 37 140 |43 |45 |49 |49
95ccccacanaa cam= 691l 51|66 )67 8% . i j-74 ]} ¢ ccccncncaca 40 || 35 |37 |41 |42 |47 |48
' ¢ emeeme eee 38 |1 32 |36 |38 |40 |46 |4S
90e=cccccccncnaa 651 s7|61 |63 16768 ]| O
B85ecccacccaacaan 62l 5415961 |64 |65] 66| 15-cmcaccccaa 35| 31 {31 (35|37 |40 |40
80ccccccacccacaa 60{| 5257596263 ] 64| 10-ccccccccaa 31 || 28 |29 |32 |32 |36 |36
75=cccccaa ceeman ] S?7i| 505557160 ]62] 62| Secccccccaaa - 27 11 25 |26 [28 |29 |31 |32
70.-.-.---....-- Ss 43 53 Ss ss 59 60 4-.-...-.-..- 26 25 26 27 27 28 30
: K 25 |1 23 {24 |26 |26 {27 |27
65-cacaa ~cccaace 54 46]52|53|56|57] 58
60ccccccccccanna S2i 44150]|52|56]|55] 56 || 2e=cccecccccee 23 |1 22 122 |24 124 125 |25
55eeccacnscacana SO|l 42]48[50|52]153] SS|| l-=e~cccacaea 21|} 20 j20 {21 {22 |23 |23
50ececaa cccanaa .- 48| 41| 464950 }S52] S3
A -

7
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YTeble 6. Percentile equivalents of raw scores on the reading subtest of the ?H.de Ran

]

, ment Test for youths 12-17 years, by sex and grade in school: United States, 1966-70

e Achieve-

lgcore below which the given percentage of the population’ falls.

P

Grade in school Tr . Grade in school <
Sex and Sdx and
percentile : A percentile :
7 8 9 |10 |1 |12 7 8 9 {10 |11 |12
B— . .
- Both asxsa Raw score! Boys-=Con, Raw score’
99emcccecccencee== | 66| 70| 73| 75| 7982 || 45mcccccccaccacaa | 41| 45 ) 47| 49 54| 57-
98ecmccca- eccecae= | 64| 68 ) 70| 73F 78] 81 || 40eccccacecaa-ae- | 38 43| 45| 48} 52| 55
97 ecamepmmemmeenee= | 63| 66| 69| 72| 76| 79 || 35---cececomecaaa | 36| 41| 44| 46] 51| 55 *
96mecmu-- cmcece===| 62| 65| 68| 70| 75| 77 || 30-cccaccaccacsaa | 35| 38| 4L ] 45| 49| 34
95-cmrecccana- eeee | 61| 64| 67] 70] 74177 || 25-2=ca-- eceee-- | 33| 36| 39| 43| 47 52
90remmecmcomnanaa «| s72] 61| 63! 67| 70] 73 || 20--eecccccncaeaa | 30| 34| 36| 40| 45, 50
85---0-----.--.--- ss 59 61 65 68 71 15---‘. ------ ® o 28 31 36 I37 a) “7 *
80ccaccccmnn B 53] §7| 59| 62| 65|69 || 10e-cccccnccanca- 26| 29| 30| 34| 40 45
75ecsmcancann ene=e | SV 55| 57| 61| 64 |67 || Secetecca-eecacaa | 23| 26| 27| 28} 34} 40
70-acsceceeagecae= | 50| 53| 56| 59| 62|65 || 4ecemcccecccaceeaf 23] 25 25| 26| 31| 39
(1 T eecee | 48| S2 | S4] 58] 6164 || 3eeccccnana- cempe | 22| 24| 24| 25] 30| 36
60=cmccomcacacea=e | 46| 50| 53| 56| 59| 62 || 2=cceeaccccncnnn - 21l 221 23] 23| 26| 33
S5ecemmmmcocmeceae | 45| 49| S1| 54| 58|60 || l-m-seccvocene- --| 18| 20} 22| 22| 24| 30
el A AR AR |
“8 313 Girls .
40ccmmcecmenceme-= | 39| &4 | 47| SO| 53|56 4 .
3Sedeccsccencnese= | 37| 42 | 45| 48| 52| S 99-cecccccencnnaa 67| 69| 72| 76| 80| 82
30eemcewvemcmecee= | 36| 40 | 43| 46| 50| 53 || 98-cceccmacccceaa | 64| 68| 70| 741 78| 82
25---------.------ 36 38 ao aa ‘.9 52 97-....-..---..-- 63 66 70 72 76 80
20e=ceccccancanann 32| 35| 38| 42| 46|49 || 96e-taccncan ceee= | 62| 65| 68 | 701 { 74| 79
3& || 95==cemccanccee- | 61| 64| 67| 70| /3| 78
15-ceneckoceceae=a | 30| 32| 35| 39] 4447
10cemccvmennc’ecaaa | 28| 30| 31| 36| 40|45 [f 90==cccccccca- e | 58| 60| 64| 67| 70| 75
Seceeesceseccccaee | 241 27 {27 31| 35|40 || 85-=cccceennacaa- | 56| 58 | 62 | 64 68 | 72
fomacea ccmmeccmee- | 24| 26| 26| 29| 32|39 || 80ccccecacacaaec | 54| 57! 60| 62} €6} 70
Jeceeemanan cecnnan, 23] 251 25| 27| 31|36 || 75-=eccccceccae-a | 51| 55| S8 | 60| 64 | 68
70cccee- ceveemma= | SO| 53| S7| S9| 62 | 66
feeemeacccmccesaas | 21| 23| 24| 26| 2733 -
lececmnacacaaas ee=| 19) 21 |- 22| 23| 25| 30 || 65-cccececaceec .= | 48| 52| 56| 58| 61 | 65
| el I B B8 R R R
s LY L X X X ¥ R 3 R4 3 J L L X ]
Boys 50ee=ecssmacaee== | 44| 48 | 51| 54| 52| 59
. . as----... ------- - 62 ‘.6 50 52 56 58
99ecmncnaa- N 65| 70{ 72 75| 79181
9B-ccmcccccenmssa= | G3| 67| 72| 73} 77|79 || 40-cccccccccncnn= 40| 45 48 51| 54| 56
§7ecocmccccncaaaan 63 66| 69| 22| 76 77 || 35==e=cccccn-- ee= | 39| 43 | 46| SO| 52| 55
Y6emmmmmen ccccece= | 62| 65| 68| 70| 75| 75 || 30-cccccccceanaaa | 37| 41 | 44 | 48} 51} 53
9S-ecmaceccacemee= | 61| 64| 67| 70| 74|75 || 25°cccccccncocann 35| 39 | 42| 46| SO | S2
- 20-ccccccccccee== | 33| 37 | 39 | 44| 48 | 49
90ecccmccescceee== | 57| 61| 63] 67| 69| 72 -
85-cceacmnseccana= | 55| 59| 61| 65| 67} 70 || L5=-cccccnnn- eee= ! 31| 3 1 36| 40 45| 48
80-ccccccccaa ceeee | 521 57| 59| 62| 64|68 || 10-ccccecaccacaaa | 29| 31 | 33| 38| &) | 45
75=cccaca esecccee= | S1 ]| 551 57| 61 ] 63| 66 || Seecen==a-= cscnea 27| 281 29 | 35| 35 | 40
70eccencamcmamae= | 49| 53] 55| 59| 62|64 || 4o-ccmccceanacean | 27| 27 | 28 | 34 | 34 | 37
Jeemecememmesean= | 25| 26 | 27 | 31| 32 | 35
65-ccccccasccece=a | 47| 52| S3| 57| 60| 63 '
60--.-\----.------- l.s ’o 52 ’s ss 61 2 ------ moooocoOOS® 23 25 26 29 29 3“ .
$5Seccesccncccccene | 44| 48 | SO| S4| 5659 || lecocecencnnnaan 20| 23 | 24 | 27| 27 | 32
SOeeccccccccoee—aa | 42| 46 | 49| 52| 55|58 . .
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Teble 7, Percentile equivalents of raw scores on the arithmetic subtesi of the Wide Range Achieve-
ment Test for youths, by sex and age: United States, 1966-70 .

= — ~ - =
* Age in years ! s 4 Age in years
Sex and : ex an
percentile Total percentile Total .
0 . 12 |13 |14 |15] 16 |17 12113 |16 {15 {16 |27 2
Both sexes Raw score! 9225::225A' Raw score!
99cmncmnccceee - 40 11 33 136 13840141 |44 || 45-ccccccen. e 221 18120 |22 {24 |25 128 a
98ccccnccaceccne 38 .11 31 133 {37|37]139 |43 |} 40cmemmcmerene 21| 17|19 |21 123 j2s |24
97cccccccccncana 37 {1 29 (321363638 |4l ]| 35---=--- pooes 201 17|18 |20 {22 |23 |23
964-=--cc=cnnne- 36 || 28 132 135]35|38 |40 ]] 30ece-cce-- - 194 16|17 {19121 22122
9s ........... cee 35 27 31 3“ 3“.‘ 37 39 - 25...-."‘“";‘ 18 15 16 18 20 21 21
90ccccccccccccnn 32 {1 26 130 132132[35 {36} 20c-cccne==e-- 174 1S{1s |17 |18 |19 (|19
fmcemscmsencans 31 /1 24 128 {30]31(33 133l 15-c-mrcacccc-a 151 14 14 |16 (16 117 |18
80-anccaceccccean 29 11 23 |26 12913032132 || 10-cceccccenan 141 13 {13 {14 |15 |16 |16
75cccmccccecncce 28| 22 1252812931 |31 |[ S5ecc-ee-om=ce- 1241 12112 112 112 |13 |14
70cc-cccccancan" 26 |1 21 |24 |26 | 28|29 {30 || Geecceccecnean 12|} 11 {11 {12 {12 |13 |13
65 -ccccccecomane 25 {1 21 f23 {2527 |28 (29 || 3-cecommein-a- 1y i itz j12 12
60ccccccmccnana- 24 || 20 |22 |24 126127 |27 || Zeweemmmmnnna- 11 9| 9]10}10 |11 |11
§5eccccemcccncan 23 19122 12412527 {27l lecmeocceecca- 9 8, 88| 910]10
50cccce-ncmncann 23 Jj*19 {21 |23 | 24 | 26 |26 .
45--c-mcccnmacna- 22118 j20(22)231|2% ?S Girls ¢ N
40cecccceccecnan 21 jl 18 J1y {21122 )24 |24
35 -ccmmecacanee 20l 17 {18 2012123 |23 | 99--cavaceua-- 401l 32 [Ba [38 |41 {41 |46 |
30----- ceccecnon 19 (| 16 |17 |19120}22 122 |} 98e-e-eccccn=- 38 | 31|32 |37 ]38 [39:]43
25-emmmmmmmcnana 184 16 {17 ]18}19|20 |21 ] 97-~--m=-e-uu-n 37 |1 29 32 [36 {37 |38°}40
20-ceccacencccan 17 {15116 |18}18]19 |19 || 96-c--ce-eu--- 364 28 |31 |35 |36 |37 |39
95e-wcece-r~c= 35 || 27 131 {35 |35 {36 |38
15e-ececccnnanan 16 || 14 |15 |16} 17! 18 |18 .
10cnmmcencccccen 14 || 13 114 {51157 16 |16 || 90ecccaanccacan ’ 32| 26 |29 |32 {33 |34 |36
Sececccccccacens 12 {| 12 112 {13 |13 |14 |14 || BSemmmonme- -———- 31 (1 24 127 30 |31 [33 |34
fomemccccacacene l 12l 121121121121 13 {13 || 80----c-cce--e 29 || 23 |26 |29 {130 |31 32
Jeececcncaccenae 12 (| 1 jrr a1l ;12 [12 || 75-e=-ccccemna- 27 |1 22 |25 |27 |28 |30 |31
10ceccecnccaaa 26 || 21 {24 |26 |27 |29 |30
2emmemcccccceens 11 {{ 10 {10 |10 {10 |11 |11 . '
lececeeadenonnn- 101 99| 9| 9]/.10 10| 65-=ccu--- --- 25 || 21 123 {25 (26 ;28 |28
60-eecmmccmcan 24 {1 20 | 22 {24 [25 |27 |27 -
§5-ccmmmnmnenan 23 || 20 | 72 {23 |24 |26 |26
50e-ceemcaacan 22 |} 19 21 |22 |23 J25 !25
. 45-mccccccccas 22 18 {20 |22 {23 |24 |24
40 || 34 137 137138141 |44 '
38 || 31 (34 | 36]37 |40 |43 ] 40e%acn-- w-=== | 21|} 18|19 |21 |23 |23 {24 .
37 29 133135136 {39 (41 J5ecccmncncca" . 20 17 {18 {20 |21 |22 |23
36 (1 29 {3234 3538 |40 ||.30ccccaccmnen- 19| 17 {18 |19 {20 |21 |22 .
35 28 |32 1343538 {39 || 25 -cmmncntan 1811 16 17 |18 j19 [207 |21
’ 20 nceeccecmcess 17 {1 15|16 |18 |18 {19 |20
32 |} 26 {36 |32 3236 |36 .
31 1] 24 {28 |30 {31 ]34 |34 ]| 15e-cacceacen- 16 || 14 |15 |17 (17 (18 |18
29 || 23 {26 |29 |30 |32 |32 || 10-¢-c-cce=c-- 15 |f 13 {14 |15 {15 |16 |17
28 1 22 |25 128 129 |31 {31 || § eeeco-e-emu- 13 12 {13 |13 |13 |14 |15 >
27 21 |25 |27 |28 |30 |30 || 4 g===~===- - 12 12°{12 |13 113 |13 .,414 ¢
. NIy S 12 )] 11 {11 |12 |12 [13-f13
26 [} 21 |23 (25 ({27 {29 {29 ;
25 {1 20 {23124 {26 (28 |28 |] 2 ~ecommcnme-- 11°{] 10 {10 j11°f11.]12 }12
2 26|19 222612527 |27 (| 1 e---- e 10 9] 9 t10 |10. |11 |11 »
23 [ 19 |21 {23 j24 | 26 |26 : .

!Score below which the

given percentage of the population

falls.
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“Table 8\ Percentile equivalents of rav scores on the arithmetic subtest of the Wide Range Achfeve-
‘mey/ Test for youths l2-17 years, by sex and grade Iin school: United States, ‘196 -70 .
. . : d. grade in ~chool 1 Sex and Grade in school
Sex an . &N an
. percentile | ] percentile 1 '
7 ] 9 ln\{'ll 12 7 8 g |10 11 |12
e ST, S oa -

Both sexes Raw scor.: ) Boys—Con. ¢ : “ Raw, score!
99cccanan mmememee= | 33 36] 3R] 39 41 45 |1 45m-ccmceccccas - | 19] 20} 23| 2| 27|27
98-ccccnn- eemema- 32 34 360 38 a1 43 ) 40-eemccmmmaacaa. 18| 191 22| 24| 2627
- § 2. 311 331 35, 37 w0y 4L{| 35--e-eeemcaan-- 171 19( 21| 23| 25|26
Q@nemamemmcmcmaaa- 300 320 3% 360 39D 80| 30--ecmcccccca-- 16| 18| 20| 22| 24125
-} S 29 % 32i sa{ 19| 3R 40 [ NRSedacecccaeeae | 18} 17 ] 19 21 | 23| 24

S T 260 30, 31 331 35| 371200 eecmenailoas s| 16| 18] 19| 2223
B§emmmmmemcconaaen 250 280 300 321 34, 36|l 15--ecccccanannn 41 15| 17| 18 |e21 | 22
T — womeeeoeee | 260 26,.29, 3% 320 34| 10-eccmmcmnaaan- 13| 16| 15| 17 | 19|20
75--ccnccccccenaan 23 0 250 28 = 29 3b . 32 |] S5eelececcccdana- 12} 13| 14 15| 16 |18
* 70-c--- Gcmcccmonca 22 24 27 28 Pometonl | fecemcmmcnanconan 12 13 |13 14| 15 {17
' - . . i ¢
§5-cmmmcemcncan= == 21 24 .29 270 240 Bl | 3eecemceea-a- s===-{ 11{ 12} 13| 13} 14116
6Dccmme -msecman s- 2L 2325 260 28 29| 2e-eeeecemcccnas 11} 12} 12| 13} 13,15
§55-cmcmmnmmaea——a- | 20 22 24 25 271 29|j Lemeeeeecoenann- 10} 10 f 12} 12| 13}13
o 50cccmccmcmcacnace- (19, 21 23 25 27y 28 ‘
43--ccmcemcnnmaenn ’19 C 21 22 2% ME 27 ! Girls
N . _ I 1
40-emmcmenn eeemie | 18 200 22 2 st 26 :
35-eccmcmcccannnn- | 17 19 21 22 240 4 25) 9Y-vcccu-a- ee-e= 1331 34 38 1.39 ) 41 |45
. . 30-a==-n- eee- eabec | 170 187 200 21 7 2%t 24| 9Be-e-ccccccca-- 32| 33 36| 38 | &1 |43
3 R R 216 17 19 21 22t 240 9Fee---e- Fommcee=. 31} 32| 36| 36 | 40 {4l
p 1 I Pas 17 s a0 20 220 96eeeennea- =~===-, 29| 32! 35 36 | 38 140
. s _ ' ; i 95ecccecmncionnn 28| 31| 3| 35| 37|39
15cccccccacccannn- 14 16 17 - 19 - 20,21
10=cmcmcemmmcemonn 13 14, 13 .17 18 20 || 90%~--- R 26 | 29 | 311433 | 35437
Seecmememmccccacas 12 13- 13 15 16 17y 85--cemcmcmconan 24 | 28 | 30 |'-31 | 347 35
Uovmemmmmmmcem e 172 11 1% A T L 2 o P 231 26 | 29 | 30 | 32 I'33
Juee cmmccmccmemnn Pl 12 e b 1| 75-eccececcenna | 23 25| 27| 29 1132
] : : I R Ll e-=b | 22| 24| 26 | 28 0 |31
p JRp— cmemee- e I ) U K PR U E R | . -
l---emcccmcccan-- 100 10 . 10 12 7 16§ 13 [ hSececmcromcacas 21| 234 25| 27 | 28 |3
. ! i 60ccecencmcccann 20| 22 241 26 | 287|124
Bavs v ! | 55ecceccncaconnn 20 22 | 23 25 .4 27 |28
. . Boys i o | | 50eecmcemcioann- 19{ 21 | 23| 24 | 26°{27
., N ! N S 19| 21 | 22| 23 | 25 {26
99-camcmcmmnennn-a. L34 36 18 38 41 4o e '
17T I 7. P340 36 3B » A0 0 44 |} 4Qeseedecemaaans 18] 20 } 21| 23 | 24 126
Yleeccencnneanconan | 3170 3% 35 . 37 40 4) ft 35ececccecacaaa. 18+ 19 | 20° 22 | 23 |24
96cecmcoennn P P30 1 32 wmis T 37 049 ‘ 41 |' 30--c-cccmconen- 17 | 18 [ 19 | 21 | 22 |24
95-mcammcccianntoa | 26 19D Vo 35 P 4R D 40 |! 25-<accccmccacan 16 | 18 | 19 }.20 | 21 |23
T i : . | 20-e-ccmocctenea 1 16| 17 | 18| 20 | 20 |22
\ 90ececcccnsn N-e=-est 2600300 32 -3 36 3B R
85--cm=cacccemcnnn | 25 7 28 sum a2 0 ga e 19 ee e e meieee v 151 16| 17| 19| 19 |21
% BO--e--zeeeme-a-. S L B ) B O R 1 T (e 131 15 (15 17 | 18 {20
75-=mmmena- ammmema- B T S T T TCNY'S I K | Se-ecmmcmcccacan 12 13 | 14 15 | 17 |17
p [ R ——memeee- D22 025 0 0) 2w sl 32 | heeeas emcmmconn- 12} 13 | 13 ] 15|16 |17
: | g l : - Jececccmamccnnes 12 (%z | 12 | 14 [ 15 16
65-===cmccccene- {21 2 2a o 50, 3 ' :
60-e-mecececccnna- P21 .23 028 127 5298 A0 || 2eecmemecamannas 11 | 12. - 12 31415
. . 55eeccccccccnne-o- - 120 22, PEAN BT 29 || lecocmcmcncocane 9 [ 11 |11 2 | 13 j14
50~c--ecccacccaa.. 19 l 210 v | o2s I 2o 2B B
(S S R . ‘_ L R - 2
* Score below which th'_o given peveentage of the population falls.,
. -~ . L ) -
.- S : SN v
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Table 9. T score ecquivalents of raw scores on the reading subtest of the Wide Range Achievement Test
for youths, bv age: imited States, 1966270 ’

Age in vears ;xge in vears
T score r I score
12 12 A Iy 16 | 17 : 12 13 14 15 16 17
. Raw score . | Row score
I ;
7Seeeem= 169-89 | 71-89 | 76-89 | 78-89 | 82-89 | 84-89( 50---- 42 | 4647 | 49-50 51 | 53-54 55
Wereeea | 68 70 75 77 81 83 49---- 41 45 48 50 52| 53-54
C ﬁ il ST S
73eeeenn Y 69 74 "o 80 82| 48~--- 40 44 | 46-47 | 48-49 51 52
R N 4
12eceaen ' b6 | 68 73 75«:L 79 Bl |l 47e-wa | 38-39 [ 42241 45 | 46-47 | 49-50 51
L T N, bl
Mememme 165 2 4 i 78 801l 4beemm i 37 | 4041 YA 45 48 | 49-50
pe—— + ——— ———fe e L e e L-————,—- .- [ R S B e
0pmcves 66 670 71 i 77 79|l 45---- | 36 13839 42-43 | 43-44 |46-47 48
. ‘l & J; 4 ﬁ' - ‘I
[ T . 63, 66; 70 124 7€ 78 || 44-=ar [ 34-15 | 36-37 i 40-41 | 41-42 45 | 4647
: —_ : 1 . e — Ll
68-euv: 62 65| 691 71 75-75 770 &3=-a= ] 53t 35| 38-39 | a0 | as 45
67 camen 61 j 8 | 70 73 761 42eece ] 32 34 36-37 30 43 ~4
+ i ¢ . .
66-=xmmm 60 . 64 i 67 i 6y 751 4lemn- | 30-31 132413 35 I8 | 4142 | 42-43
65-e-e== | S9 63 66| 68| 72 74ii 40-e-= | 290 51l 36| 37| 40 41
— g e _——
...... | \ ¢ €2 ! ! i 10 e e oo 5 E '
64 58 2 65 . : 71 ?EJ. 39 F 28 30 13 %4 39 40
63 mommn 57 61 64 677 70 721 3Beeas 27 29 12 15 38 19
02eencmgn 36 60 63 Af i 6R=6O ! 71 37emn- % . 28| 3l 1 [36-37{ 38
Gi-adoee . S5 5% . 62 1 64-65 07 79Ji 36--~ 25 27, 30 33 35 37
60--=-- - 6. S8 6Li &) 66 ss-ﬁaf; §§mmmm 23204 261 29 |31-32 34 36
3Yccmcan 3 57" nu . rl i “y n7 jiveee R 29 I8 30 i 33 35
Y, TR 521 56 59 61 l6f6s . 4660 33eee- 2 24 27 29| 32 4
§57-<e--= S0 S5 S8 €0 | 62. 65 32---= 20 23| 26 {27-28 |30-31 33
S6ovoem= 49-50 | 54 57 59| 61 61-660) lleme- . 19 22 1 24-25 26 29 | 31232
e i T +— 4 + ! & -
. 55emen-- {48 1 53{55-56 ' 5B . 60 K162 30===u i]17-18 (20-21 23 25 28 39
’ + — = 1 8 .
Shecooem i 47 1 521 54 U 57 5o ; 60 29eeae . 16 19 22 26 [26-27 29
" i + + + - — n
L LT 46 | sl 53 !55-5¢ l57.58 59! 28----7 15 ', 18]|20-21 |22-23 25 | 27-28
N 1 ; i ' bk
§52-cemel 47 149-50 ' 52 54 56 | S7-58|i 27--e-: 14 [ 17 19 21 24 26
. . - { ( .
Y 5leceman {43234 48 51 | 52-53 55 | 56 |1 26e-ce 13 16 | - 18 20 23 | 25
- ! ~ j 25=e=~ | 00-12 {00-15 | 00-17 | 00-19 |00-22 | 00-24
.. ‘- .
° N
. T - .
3 ) hd
¢ / . e
‘ 25 .
. 21
\ )

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

g

Age in vears Age in years
T score - T scorv .
12 13 1% 15 16 17 . 12 13 14 15 16 17
‘e Raw score i Raw score
75menenn 34-56 | 37-56 | 40-56 |41-36 | 42-56 | 46-56 || S0-==--- 19 21 24 26 26
° Yameamen 13 36 39 40 4l 45 || 49-cnee- 20 22 23 25 25
7fmenann 15 18 39 4t || 4Benmenn 18 24 24 )
72eccen- 217 3% 58 40 A 19 21 22 23 23
Meneen-n 17 1 a3 || 46eennn- 17 18 20 21
70meemnn Y 13 37 19 42 || 45--one- 22 22
69enenn- 10 36 16 AT | YN 16 17 19 20 21 21
6Bmncnnn 29 32 38 38 40 ] 43-ea-r- 18 19 20
67 ennmen 28 35 35 || 420emnn- 16 - 20
66 -oenn 31 % © 37 4lamme-nn 2 15) 17 18 19 19
65=cennn 27 33 % 38 || 40eame-- 14 15 17 8| 18
Hlamenenn : 36 37 || 39--=--- 16 16 | .17
f3memnnn 26 10 12 13 35 36 || 38--e--- 13 1% 15 17
62-menn- 25 29 31 32 35 || 372mann- . 15 6| 16
fleenne 28 % 3% || 36emnnmm 2l 13 14 14 15 15
Y PR 2 27 30| 3 13 33 || 35--a0-s 12 13 14 14
§9emnan- 29 32 | Yommmee | 1L ; 13
58ecmean 3 2 30 32 || 33-emn-- 10 .| 12| Az 13 '3
§7cmnnn 28 | 29 31| 31 || 32---t 11 J 2l 12
56 emmoon 22 25 27 28 30 ;] P— 09 | 10 | n 11 11
55 eeennn 24 26 29 3¢ || 30=ee-e=| 08 0% ‘
Sheoenns 21 ' 27 _ 29 || 29------ ) ~} 09| 10/ 10 10
53-enrnnn 23 a5 26| 28 26 || 28iceean| 07 08 08 09 09 09.
, 52------ 20 22 24 25 27 27 || 27-cceu- 07 07| - n8 08 08
S ceeen < 23 |- 2ecee-=| 06| 06 06 |06-07 07 07
‘ 25w-nenn 00-05 |00-05 [00-05 [00-05 [00-06 | 00:0--
N i .
~ . s l.
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Table 11. T score equivalents of raw scores

iV

on the reading subtest of the Wide Range Achievement Test
for youths 12-17 years, by grade in schcol: United States, 1966-70

Grade in school

Grade in school1

T score T score
L7 8 9 10 11 12 7 8 9 1¢ 11 12
—
: Raw score Raw score

75-cmce- | 68-89 | 70-89 | 76-89 | 77-89 | 82-89 | 84-89 || 50----- 45 49 52 54 57 59
Thoooee- © 67 69 75 76 81 83.|| 49-=-=-| 43-44 48 51 53 56 58
73cmcmae L, 66 | 74 75 80 82 || 48----- 42 | 46-47 50 52 55 57
72~2ae- L, 68 % FSN 41 45 49 51 54 56
Tlecemee 65 73, 74 79 46mmen 40 44 48 50 53 55
70mseeev 64 67 72 731 ° 78 81 || 45-=e-- 39 43 47 | 48-49 52 54
69-=ccu- n3 . 66 - 72 77 80 || 44----- 38 42 46 47 51 53
68-=<-== 7 62 70 N, 76 79 || 43eae-n 37 41 45 46 50| 51-52
§7-ccnn-e : 651 69 700 75 78 || 42----- 36 | 39-40 4 | 6445 49 50
Y S S I 68 R 77| 4leaean 35 38 | 42-43 43 1 47-48 49
65-=--=- 60 64 67 69 73 [ 75-76 || 40---a-| 33-34 | 36-37 41 | 41-42 46 48
Blmmnmenn 59 63 66 1 68 72 76 || 39----- 32 35| 39-40 40 45| 4647
3 T—— 58 62 65 | n 73 || 38----- 3l 34 38 39 44 45
62-ee=-- 571 6l 64 | 67 ]69-70 72 || 37%e--- 30 33| 36-37 38 | 42-43 44
Gleseen- 56 i 60 63 i 66 68 7 || 36----- 29 32 35 33LJ 4l | 42-43
60-e=m=un © 551 59 62l 65 67 20 || 35----- 28 il 34 36 139-40 41
89eqmen- et .58 ' 64] 66| 691 Jeenen 30| 33| 35 [37-38 40
58eceenn 53¢ sy 61'i 63 65 68 || 33----- 27 29|, 32 34 36 | 38-39
§57-=e-= 52. 56, 60 62| 64 67 || 32----- 26 31 |32-33 35| 36-37
56eemenn 51 . 55}#¥ 59 61. 63 66 || 3l-=ap- 28 30 31 [33-34 35
55-=omca S0{ 54] 58 60| 62| 65| 30-----, . 25 27 29° 30 32 34
Sh4oeeeoe 49 53 1 56-57 59 61 64 || 29-cea- T 27-28 | 29 |30-31 33
53-cee-- 48, - 52 55 5 60 | 62-63 || 28----- 23 26 | 28 |28-29 32
§2-eeenn R 51 sa | 57 59 61 |! 27-wme- i 26 27 27 11
Slemmnon 46 50 53 | 55-56 58 60 || 26-==n- T 22 25 25 26 26 30

25-c-e- ,00-21 | 00-24 | 00-24 { £0-25 | 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,

the 8th.’

{or example,

only the 12-year-olds in the 7th grade

30

and the 13-year-olds in

23
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Table 12. T score equivalents of raw scores on the arithmetic subrést of the Wide Range Achievement
Test for vouths 12-17 vears, bv graue in school: tnited States, 1966-70
Grade in school’ Grade in school!
T score T score ‘
: 7 8 9 10 11 12 7 8 9 10 11 12
|
Raw score ~ Raw score
75memcn | 3456 | 37-56 | 39-56 | 40-56 | 42-56 | 46-56 || 50----- 22 24 | 27 27
* | o o -
Tomemn-- ! 33 . 3 49-ce-- 19 25 .
73eaace- 36 38 41 45 |} 4Beaee- - 21 23 24 26 26
72evcnee 32 35 38 D 25 25
Tleemmea $1A 37 NN R 18 20 22 23
70eccace 31 33 37 40 43 || 45-cee- 19 24 24
69ccean= 30 BT 42 i Aheoone 2 21 22| .23
- \ : )
68=cee-- 29 32 36 39 41 I 43emmnn 18 20 21 23
67 =enm== 5 35 38 40 ., 42ecce- 16 22 22
T 1
66 === 28 | '1 LS ' !'| 4lommnm 17 19
65 =ennn- 270 nl P37 390 40--e-- 20 21 21
1 1] N
(Y - L 14 | 39eecean 15 18 20
68=nmmoe 26 30 | 13 56 38 , 38-=--- 16 19 20
62qe--=- 32 :iL 37-eee- 14 18 19
6locan=- 25 29 12 15 361 36----- 15 17 17 19
§0-memn- | 8. 3a ] 35| 35e-eas 18 18
— + —_— } AU
1 J—— 2] 270 30! I R i Ve 13 16| 16
58ce-nn ; o 3 33 3310 33ecpen L 14 15 17 17
. - 4 - 4 e J .
57 cmce- I 23 267 29, 30 32 b ogneieas 15
1 =
56=--c-- 28 29 3l &J 3le-m-- 13 14 16 16
55 =macen 22 25 . | 30-e--- 12 1] 15 15
YA 24 27 28 3G 31| 29----- 13
l .
53eeccn- 21 26 27 26 30 || 28----- 12 13 14 14
52eeane- 23 29 || 27----- 13 13
5lenceem 20 25 26 28 28 || 26----- 11 12 12 Lo
25-eme= 00-10 | 00-11 [ 00-11 |00-11 [00-12 | 00-}2
.
'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, onby the 12-vear-olds in the 7th grade and the 13-year-olds ir\
+ the 8th. . \
24 !
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o Age.~The age recorded for each youth was age at
last birthday as of the date of examindtiin. Age was con-
firmed by-.comparison with the date of birth on the

_ youth's birth certificate. The age criterion for inclusion

in the lqrnpie was the age at thetime of the first inter-

view, Since the examination usually took place 2to 4

weeks /after the interview, some youths who were 17
years/old at the time of interview becampe 18 years old
by the time of examination, There were S8 such cases.
In the adjustment and weighting procedures and in the
analysis, these youths were included in the 17-year-

old’gronp.

>
1)

- APPENDIX | | o
DEFINITIONS : ;

.
Grade,~The grade placement of sample youths-was
.obiained from the questionnaire sent to the achools they
, attended, If educational level was not availablefromthe
school questionnaire, grade placement or the fact of ¢
having completed or left school was determined from : ‘
fnfoPmation noted by examiners on one of the paycho-
logical test record forms. For youths on summer. va-
cation, the grade placement recorded was the gradethe
youth would enter inthe {all, Those included in the "more
than high school education” category are youths who . -
were enrolled in colleges or training programs beyond
high school level or youths on summer vacation after
high school graduation who planned tocontinue their ed-
ucation in the fall,

*

(o RoN6)

he

23
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APPENDIX Il
TECHNICAL NOTES

The Survey Deiign

The sample designs for the first three programs,

Cycles 1-111, 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
thie sample design are primary sampling unit (PSU),
census enumeration district (ED), cegment (a <luster of
households), household, eligible youtk, and finally, the
sample youth,

The 40 sample areas and the segments utilized in
:he design of Cycle lIl were the same as those used in
Cycle 11, Previous reports Jescribe indetailthe sample
design used for Cycle Il and in addition discuss the
problems and considerations given to other types of
sampling frames 2nd whether or not to centrol the
selection of siblings,”"'® _

Requirements and limitations placed on the design
for Cycle Il were similar to those for the design for
Cycle I,

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

2, The time period of data collection was limited
to about 3 years, and the lengthof the individual
examination within the specially constructed
mobile examination center was berween 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
‘o factors of physical and intellegtual growth
and development,

S. The sample was sufficiently large to yleld 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{s elther
a standard metropolitan statistical arga, a county, or 8
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 S0 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 of induscrislization, The 40
strata were then classjfied into four broad geographic
regions of 10 strata’ each and next croas-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, withia each PSU, 20 ED's were selected
with the probability of selection of a particular ED
proportinnal to its populstion in the age group 5-9
years in the 1960 Census, which by 1966 approximated
the target population for Cycle I, A similar method
wos used for selecting one segment (a smaller closter
of households) in each ED, Because of the approxi-
mately 3-year time interval between Cycle 1l and Cycle
111, the Cycle Il sampling frame was updated for new
construction and to compensste for segments where
housiny 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,
{.e., those eligible for inclusion in the sample, Opera-
tional considerations made it necessary to ceduce the
numnber of prospective examinees at any onie locstionto
a maximum of 200, When the number of eligible youths

33



in a particular location exceeded ‘Y18 number, the "'ex-
ceas" eligible youths were deleted from the sample
through a systematic sampling technique, Youths who
were not selected as sample persone in the Cycle 1l
sample but who had previously been examined in Cycle
lI were scheduled for examination if time permitted
and will be included in special longitudinal analyses,
Individual twins who were deleted from the Cycle 11l
sample were also scheduled for é&xamination, as in
Cycle il, to provide data on pairs of twins for future
analysis, These data are not included in this repori as
part of the national probability sample of youths,

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

T‘?requencgu zor th:x ::in?t.t:gitutgonaﬁzogaredurt

Examination Survey, 1966-70

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 12-17years
without regard to household. The resulting estimated
mean measurementa or rates should be unbiased, but’
their sampling variabilities are somewhat greater than
those from a more costly, time-ccnsuming, systematic
aample design in which every thyouth would be selected,

The total probability sample for Cycle 111 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 approxlmately 1,000 in each single year of age.

RN Tt T
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Both 8 Boys Girls
Agedin years
and months
1 Not 1 Not 1 Not
Total Scored sc orcd2 Total " Scored scored Total Scored scored?®
Number of examinees in sample
12-0 to
17-11ee--. 6,768 | 3,218 5
12-0 to 12-5--- 544 - 287 - 257 257 -
12-6 to 12-11-. 646 - 356 - 290 290 -
13-0 to 13-5--- 637 1 326 1 310 310 -
13-6 to 13-11-- 571 1 299 - 272 271 1
14-0 to 14-5--- 611 4 303 2 306 304 2
14-6 to 14-11-- | 593 2 312 1 280 279 1
15-0 to 15=5=-=- 562 1 320 1 241 241 -
15~6 to 15-11-- 554 1 292 - 262 261 1
16-L to 16-5--- 566 - 295 - 271 271 -
166 to 16-11-- 526 - 261 - 263 265 -
17-0 to 17=5--= 473 - 242 - 231 231 -
17=6 to 17-11-- 485 2 245 2 238 238 -
Population estimazes in thousands
12-0 to
17-11--«-. 22,692 22,652 40 11.489<“ 11,464 25 11,203 11,188 15
12-0 to 12-5--- | 1,842 1,842 - 911 911 -1 931 -
12-6 to 12-11-- | 2, 1160 2,160 - 1,121 1,121 -1 1,039 1,039 -
13«0 to 13=5-==] 2, 1100 2,097 3 1,075 1,072 311, 1025 1,025 -
13=6 to 13=11-=-} 1, 1852 1,849 3 931 931 - 921 918 3
140 to 14=5-=-| 1, 1950 1,933 17 974 963 11 - 976 970 6
1l4-6 to l4-1ll--~ 1 902 1,896 6 977 974 3 925 922 3
15-0 to 15=5-==}| 1, 1860 1,857 3 985 982 -3 875 875 -
156 to 15-11--} 1, 1891 1,888 3 915 915 - 976 973 3
16=0 to 16-5-==] 1, 2914 1,914 - 997 997 - 917 917 -
16=6 to 16-11-=] 1,711 1,711 - 839 839 - 872 872 -
17-0 to 17=5-=- 1 1759 1,759 c - 879 879 - 880 880 -
17-6 to 17-11-- 751 1,746 5 885 880 5 866 86é& -
| -
llncludcl estimates for missing dats shown in table 1I.
No 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 tocal 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-
" clably.

¥

Reliability

While measurement processes in the surveyswere
carefully standardized and closely controlled, the cor-
respondence between true populstion figures andsur-
vey results cannot be expected to be exact, Survey data
are imperfect for three mujor reasons: (1) results are
subject to sampling error, (2) the actual conduct of a
survey never agrees perfectly with the deviyn, and (3)
the measurement processes themselves are inexact
even though standardized and controlied,

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 processarea product
of the reciprocal of the probability- of selecting the
youth, an adjustment for nonresponse cases, and &
poatstratified 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
(a8 in Cycle 1l) the sample was the result of three
principal stages of selection—~the single PSUfrom 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 st 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; thac is, each youth 12-17 yearsof sge
had about the same probability of being drawn into the
sample,

The adjustment upward for nonresponse is intended
to minimize the impact of Ronresponse on final esti-
mates by imputing to nonrespondents the characteristics
of "similar' respondents, Here ""s.milar'' respondents
are judged to be examined youths in a sample pPsuU
having the same age in years and gex 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 attzined 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-
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Table II. Number of missing or unusable reading

snd arithmatic subtests of the Wide Range
age and sex cf examinee:
urvey, 1966-70

Achievement Test, b
Health Exemination

Reading

12-17 years===-===~ 181 I 109 72
12 y..r. cocoocoo oo aEe® 36 25 11
13 years-----ccceccoccnc= 32 18 14
14 yeargecec-cccccenccca- 36 24 12
185 years ~v-=e===== cecoae 28 21 17
16 y..r.----------.-.--- 20 7 13
17 y..r.--'-.-.---------. 29 14 15

Arithmetic
12-17 years-=c=-== 198 123 75
———
12 y..r.---------------- 61 29 12
13 y“r.----.--.-------- 34 21 13
14 ysarge-cc=covesccca=- 43 30 13
15 yearseee--eea-acasee 28 19 9
16 y..r.----.-.--------- 24 . 10 14
17 years-=---=s==cceeeec | 28 Wl L

lation as of March 9, 1968 (approximate rhidsurvey
point for Cycle Ilf) 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 luul"s '
and Imputation Procedures

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 Ilaccordingto sex and age.
For 181 youths, or 2,7 percent of ali 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
acores for a blind youth or for a foreign-language
speaking ‘'youth who could not understand English well
enough to take any of the psychological tests. .

” Ilmputation was accomplished in the following man-
ner. An intercorrelation matrix of data collected dur-
ing the survey, including all psychological test scores
and selected socioecoromic items, was derived to
tdentity hose variables which were most highly as-
sociated with each raw test score, As a result, five
varfables were chosen for the imputation of reading
and arithmetic raw scores: other available test 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 selectinga matchamong
the group of examinees with the same age in years,
parental level of education, race, s'ex. 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 with the

missing score. When data for any of these variables

f : A
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 imprecl’le
the survey test rcaults may be Because they resdlt
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 technigues

Table III. Standard errors of mean reading scores on the . Wide Hange Achievement Test for youths, by sex,
age, and educational level: Uaited Staces, 1966-70
— ]r_
More Left
ALL Grade in school High than high s eci:i
Sex and leve I sch:ol h}i{gh1 scgool places
age gradu-~ | schoo before
ele I igndts 6 7 8 19 | 11 | €2 | ace |educa- |gradu. | ®eNE
i tion |ating
—
Roth '
§ 12013
12-17 ‘
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-- | 0,37 4.97 |1.18 |1.21 | 0.46 ] 1.23 * - - - - - - 1.24
13 years-- | 0.44 * 13.87 11,12} 1.68 1 0.47 ] 0.97 * * - - - - 1.54
14 years-- | 0,58 * * 13.31 ] 1.271 1.05}| 0.52}1.21 * - - * * 3.66
15 years-- | 0.66 - * +.! 2.881 2.18 | 1.18} 0.66 | 1.50 » * * * T o*
16 years-- [ 0.41 * * - *1 2,731 1.1811.20 [0.44 ] 1.49 * * 1.86 *
17 years-- | 0.71 - - - * * 1 2,02|1.72}1.13}0.63 1.79 2.89 | 0.89 *
Boys )
12-17
years- | 0.50 6.62 {1.35 |1.19 ] 0.79| 0.55 ] 0.57) 0.67 1 0.61]0.78 1.85% 1.85 1.67 1.43
12 years-- | 0.56 6.46 |1.43 11,30 | 0.68| 1.51 * - - - - - - 1.94
13 years-- | 0.64 * 14,74 |1.92 ] 2,231 0.65 | Ll.11| . - - - - - 2.84
14 years-- | 0.78 * * 12,90 ] 1.62| 1,26 | 0.58] 1.83 - * - - * 6.58
15 years--} 0.73 - - ® | 2,40 2607 | 0.96] 0.78 }2.22 * * - * *
16 years-- | 0.76 - - - * 1 2,846 ) 1.72011.2710.73|1.52 - * 2.98 *
17 years-- | 0.91 - - - * * 1 1.33[1.91/1.38]0.80 1.91 2.14 1.40 *
Cirls
12«17 .
years- | 0,40 4.98 1 2.11 }1.25| 0.5} 0.5 ] 0.72] 0.60 | 0.61 | 0.96 2.35 4.25 1.08 1.39
ol2 years--1 0.50 7.72 [2.42 |1.37} 0.56 | 1.87 - - - - ‘- - - 1.70
13 years--] 0.50 * 18.43 |1.17 1.43] 0.53] 1l.24 * 1. * - - - - 5.21
14 years-- | 0.59 * 1 - - 18,45) 1,60 1l.10}| 0.72]1.21 * - - - * *
15 years--10.76 - * * 111.62, 3.79 ] 1.87(0.681]1.19 * * - T* *
16 years-- | 0.48 * * - *118.30 | 2.21}1.62)0.62{1.94 * * 2.02 *
17 yesrs-- | 0,81 . - - * - }15.50] 3.78 1 1.52 ) 0.95 2.50 4.23 1.76 *
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Table 1V, Standard erroés of

mean arithmetic scores on the Wide Range Achievement Test
age,. and_eduéattonal level: United States, 1966~70 :

Q

for ysuths, by sex,

e g—
S ———er

. ¢ grade in school High !:g:: k::;
Sex and 1‘:},}; : school | high |school s 2&:21
age els |l o os 1 > | gradu- sghool bef:;e pment >
-an . ate |educa- jgradue ; >
{ below S 6 -7 8 L] 10 11 12 tion |ating
Both ) ‘
sexes : .
. 12417 ° '
yaars - {0.26 1.4810.76] 0.5 | 0.3 | 0,28} 0.29 0,32} 0,27 10.29 1.33 1.00 0.44 0.50
12 yeArB--- 0.23 2.17 0!71 0.52 0025 0061 * - -~ - . - - - 0.65
13 yeﬂfs"-. 0.29 - 2.21 1.04 G.&? 0023 0.6’2 * * - - - - 1.16
16 ye&rl“- 0035 * * 036 0.&6 ] 0,76 0.33 OOGQ * » - - * 1.36
15 years~-=]0,33 * * «| 1,77 | 1.46| 0.68|0,30] 0,73 * * - * *
. 16 ye&ts--- 0.31 * » - * 1045 0086 0073 0030 0056 * * °~96 *
17 years==-i0,36 - - - *| ..*] 1.6210,71] 0.51}0.39 1.38 1.19 0.52 *
Bozg ' . '
12a17 . . : '
years=~{0,27 || <1,84% 0,64 | 0.60 0.50 | 0,36} 0,27 10,40 0.27 ] 0.45 1.57 2.41 0.9 0.63
12 years--=|0.30 | 3.14 |3.14| 0571 0.31 | 0.61 * - - - - . - 0.79
13 years-~=|0.38 * {7,341 1,30} 1.072.] 0.35% 0.64 * - - - - - 1.52
14 years=--=10,42 * %] 1,84} 0.55) 0.88] 0.43}1.06 - * - - * *
15 vearse~]0,32 * - *| 1.64 | 1,14} 0.55]0.37] 1.02 * * - * *
16 years~-~~10,39 - - - * *]°1.10 10,76} 0.36 | 1.07 - * 1.13 *
17 years~--10.44 - - - * * | * | 1,06} 0.67]0.56 1.70 2.55 0.80 *
Gizls
12417 .
years-|0,27 2.22 1,291 0.58] 0.3 ! 0.33} 0.41}0.32] 0.47}0.40 1.46 | “1.61 0.52 0.90
17 yaars--~10.23 11 3,07 !1.47| 0.61 | 0.31 | 0.96 . - - - - - - 1.00
13 years-~-=]0,32 5521081 { 0.76 |°0.29| 0.47 | 2.77 * - - e - 3.01
14 yearse~={0,39 * -1 . %{ 1,05] 0.70 | 0.43]0.92{10.78 . «{ ¢ - * *
15 vears~--10,42 - * ] 6,720 2,71 ] 1,01 ]{0.32} 0.87 * * - * *
16 years---~}0.32 * * - * *} 1,44 10.89] 0. 0.79 * * 1.27 *
17 years-~~j0.46 - - - * - *1 - | 0,85]0.46 1.53 1.59 1.02 *

v

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 smallor occasionally even
when the number of cases is substantial.

Estimates of approximate sampling variability for
selected statistics used inthis report are included in the
detailed tables and in tables Illand IV, These estimartes,
called standard errors, have been prepared by a repli-
cation technique which yields overall variability through
obgervation of variability among random subsamples of
the total sample. 'he method reflects both "purce” sam-
pling variance and a partof the measurement variance,
and. I8 described in previously published reports,'™ '

Hypothesis Testing

In acvotrdance with usual practice, the interval cs-
timate for any statistic was considered to be the range
within one standard error of the tabulated statistic with

L

68-percent confidence and the range withintwo standard
errors of the tabulated statistic with 95-percent con-
fidence. P latter is used as the level of statistical
significan® in this report. '
An approximation of the standard error of a dif-
ference d=x-v of two statistics x and y is given by the
formula s, =(y, + st )" where §, and S, are the sampling
egrors, respe_ct!veiy_, of x and v, Of course, where the
two groups of measures are positively or negatively
correlated, this Tormula.will give an overestimate or
underestimate 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 ¢ was greater than 2,00, the difference
was considered statisticallv significant at approxi-
mately the S-percent confidence level, For example,tl e
mean reading raw score for 12-year-old boys was 41.1,
while the mean for 12-year-old giris was 43.1—a
difference of 2.0. The apprevimate standard error of
the difference between means wis .75, Since the dif-
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4
ference between the means was 2,7 times the standard standard crror may exceed .25, a gencrally accepted
error, the difference was considered sigmficam beyond standard for NCHS publications, Such statistics are
the S-percem confidence level, . included in this report along with their corresponding
~ standard errors in the belief that the informatien, while
Small Categories not meeting strict standards of precision, may lend an
In some tables averages are shown for culls for overail impression of the survey findings and may be (\t

which the sample size is so small that the relative interest to subject matter specialiats,
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APPENDIX 1l .

INSTRUCTIONS FOR ADMINISTRATION OF THE WINE RANGE ACH'FVEMENT TEST

32

FOR THE HEALTH EXAMINATION SURVEY, CYCLE

WIDE RANGE ACHIEVEMENT TEST

ARITHMETIC INSTRUCTIONS
LOOK AT EACH PROBLEM CAREFULLY TO SEE WHNAT YOU ARE SUPPOSED
TO DO - ADD, SUBTRACT, MULTIPLY OR DIVIDE YOU MAY DO YOUR

FIGURING 1§ THIS SPACE (peint), BUT BE SURE TO PUT YOUR ANSWERS

ONOR BELOW THE LINES (pernt) SKIP ANY PROBLEMS TMAT ARE TOO
HARD FOR YOU YOU HAVE TEN MINUTES BEGIN NOW.

15 the S 18 unable ® cerractiy selve ot least qny five prablems, edminister the orel
perts occ};‘mj te the instructions outlined below

COUNTING. With the pege turned 1o thet the dots ere closest te the S, point tu the
dats ond sey:

POIMT WITH YOUR FINGER AND COUNT THESE DOTS ONE 8Y ONE
BEGINNING HERE (Exeminer’s night) COUNT THEM OUT LCUD AND
TELL ME MOW MANY THERE ARE

Occorionally @ 5 will read the numbers below and hegin counting the dots Te
eveid confusien, covet the digits (3, 5, etc ) whide the § counts the dots

READING: Peint ™ the numbers (etght side up to the $) end sy’

READ THESE NUMBERS WHAT IS THIS? (peinting to the 3) AND THIS? etc
SOL VING-

{F YOU HAVE THREE PENNIES AND SPENQ ONE OF THEM, HOW MANY
HAVE YOU LEFT?

HOW MANY ARE THREE APPLES AND FOUR APPLES?

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

Scering:

Orel part - Counts 1-5 .1 point
Covets §-15 1 poiot
Reads 5 nulmbere, 1 point vuch $ points

Setves 3 preblems, | peint cach 3 peinns

Weitten port - Scare | point for each corract sntwer, use the sCoting Koy-Level it.

ot the guide In erder for on enswer 10 be corcect it must match
this hey

WRAT - READING

LOOK AT EACH WORD CAREPULLY AND SAY IT ALOUD. BEGIN HERE
(point) AND READ THE WORDS ACROSS THE FAGE SO | CAN HEAR YOU
'NIF YOU PINISH THE PIRST LINE, CO ON TO THE NEXT.

IF the Subject obtains @ scece of 1D points of less in the reguier reeding port, he |
should be asked to name the 1] cagitel lerters printed obove the werd list ond
neme 2 lotters in his nome. Eoch letter is oquel tu ene point

READ THESE LETTERS ALOUD. WHAT IS THIS? (or) WHAT DO YOU CALL - g

THIS? ,

The exeminer centrels speed of reuding by saying NEXT, or GO ON TO THE
NEXT WORD ot the end of 10 socond time limit

Testing limets: 12 censocutive teilures

-
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VITAL AND HEALTH sr_m:i:cs PUBLICATION SERIES

. C Oviginally Public Heulth Sbrvice Publication No. 1000

Series 1, Programs and, collection procédures.-—Repoi'.gs‘ which déscribe the general programs of the National S
Center for Hehlth Statistics and its offices and divisions, data collection methods used, definitionys, g
and other matérial necessary for understanding the data, , . ‘

Series 2, Data emluat:’o}z and methods research.—Stuglies of new statistical methodology including: experi-
mental tests of new survey methods, studies of vital statistics collection methods, new analytcal ,
. techniques, objective evaluations of reliability of collected data, contributions to statistical,theory. -
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Series 3. Analvtical studies.—Reports preséatlng analytical or interpretive Studies basedon vital and health

statistics, carrying the analysis further than the expository type of reports in the other sertes,’ 3
+ Series 4. Documents and committee reports.—Final reports of major committees concerned with vital and
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Seried 10. Data from the Health Interview Survev,—Statstics on iliness, accidental injuries, disability, use
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- collected in a continuing national household interview survey.
Sevibs 11, Data from the Health Examination Survey.—Data from direct examination, testing, and measure-
ment of naticnal samples of the civilian, noninstitutional population provide the basis far two types
of reports: (1) estimates of the medically defined prevalence of.specific diseases in-the United
States and the distributions of the populatia{shwith respect to physical, physiological, and psycho-
~ . logical characteristics; and (2) analysis of relniionships among the various measurements without ,
reference to an explicit finite universe of persons, oo '

L4
5 . o
Setfies 12. Data from the Institutional Population Surveys —Statistics relating tothe healt@g@Mﬁcs of
persons in institutions, and their medical, nn sing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients,
’ 3 -~
Séries 18. Data from the Hospital Discharge Survey.—Stati‘sticS relating to cischarged p;ﬁém in shorg;stéy _
R [ - . hospitals, based on a sﬂample of patient records in a national sample of hospitals, ‘\' s -
[, ¢ ’ L. - ‘\ ) .
< Series 14, Dala 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 outpatient facilities, : Con
. Series 20, Data on mortality,—Various statistics on mortality other than as included in regular annual or
montnly reports—special analyses by cause of death, age, and other demographic variables, alqo
A geographic and time series analyses, ™~ : P
: iE .
Series 21. Data on natality, marriage, and divorce,—Various statistics on natality, marriage, and divorce
other than as_included in regular annual or monthly reports—special analyses by demographic
variables, also geographic and time series ‘analyses, studtes’of fertility, !
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Series 22, Data from the Netional Natality and Mortality Surveys,— Statistics on characteristics of births,
and deaths not available from the vital records, based oh sample surveys stemming from these

. N records, including such topics as mortality hy socioeconomic class, hospital experience in the %
. lagt year of life, medical care during pregnancy, health insurance coverage, etc, .
. : & :
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