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ABSTRACT

This publivition includes four sudies resulting from the achievement testing activities of the
Annual Smivey of Hewing Impaired Chitdren and Youth. The first three studies are based on data
abtained in the 1971 National Achievement Testing Program; the fourth is i repost of a survey con-
ducted during the 1972-73 school year.

The first study reports the relutionships between selected achicvement test scores {Paragraph
Meuning and Arithmetic Computation Sub-tests) of 8, 11,714, und 17 year old hearing impaired sto-
dents and the following vasiables; sex, proportion of the school day spent in speciad educationa)
classes, type of program, age at which formal education was begun, age at onset of the hzaring
loss, hearing status of parents. degree of hearing loss, non-verbal 1.Q. test score, and presence/ab-
sence of additional handicapping conditions. These relationships are considered only as functional
assaciations. without causal implications,

The second study reports on the extent of guessing or **chance™ fevel scores in the achjevement
tests of hearing impaired students and reviews the litersture related 1o the question of guessing and
carrection for guessing in objective psychometric tests,

The third study reports the intercorselations among the various sub-tests within each of the
five battevies of the Stanford Achievement Test. The intercorrelations for hearing impaired students
are compared to the data for hearing students and are examined according to the age of the hearing
impaired students.

The fourth study reports the results of a mail survey of special educational programs for hearing
impaired students regarding the extent of usage of various achievement tests. The implications uf
these results for future testing activities of the Annual Survey are considered. :

Descriptions of the data collection methods. of the qualifications and limitations of the du(a.
and of the demographic characteristics of the studems in the 1971 tesing program are included in
the report.

The Annual Survey of Hearing Impaired (hlidun and Youth is conducted by the Office of
Demographic Studies w Galtaudet College. The major source of support is grant funds from the
National Institute of Education. Department of Health, Education and Welfare. The additional fund-
ing is provided by Gallaudet College.
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FURTHER STUDIES
IN ACHIEVEMENT TESTING,
HEARING IMPAIRED STUDENTS
UNITED STATES: SPRING 1971

INTRODUCTION

This publication is the fourth to appear with anal-
yses of data resulting from the 1971 National
Achievement Testing Program conducted by the
Annual Survey of Hearing Impaired Children and
Youth. It represents part of the continuing effort of
the Annual Survey to provide national data on the
academic achievement of hearing impaired students
and to determine the appropriateness and suitability
of standard achievement tests for this student popula-
tion. '

Since its inception, the Annual Survey has
devoted part of its resources to collecting and analyz-
ing achievement test information on students attend-
ing special educational programs for the hearing
impaired; this Survey effort was in response to the
widely expressed need for information of this nature.
The tonger Tange purposes of this activity are to
determine the suitability of existing achievement tests
for these students and to develop procedures and
materials designed to enhance the usefulness and
accuracy of achievement testing results.

This publication presents the results of four
studies. Three of these studies were undertaken with
data collected on a national group of hearing impaired
students who were administered the Stanford
Achievement Test in the spring of 1971, The fourth
is the report of a survey taken during the 1972.73
school year of the usage of standardized achievement

Q
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tests in educational programs for hearing impaired
students. An examination of the characteristics of
nearly (7,000 of the hearing impaired students who
participated in the testing program is presented in
Appendix 1. These characteristics are compared with
those of the 41,109 hearing impaired students for
whom data were reported to the Annual Survey dur-
ing the 1970-71 school year.

The first study is concerned with the relationship
between achievement test scores and a series of vari-
ables other than those for which data have been pre-
sented in previous publications from the Annual Sur-
vey. The following variables are examined: sex, pro-
portion of the school day spent in special educationat
classes, type of special educational program, age at
which formal education was begun, age at onset of
the hearing loss, hearing status of parents, degree of
hearing loss, non-verbal 1.Q. scores, and presence or
absence of additional handicapping conditions. The
refationships are displayed as a simple function of
dichotomizing each of the variables and calculating a:
mean and standard deviation for each resulting group
of students in the 8, 11, 14, and 17 year old age cate-
gories. The relationships are described purely as func-
tional associations, without any implications of caus-
ality, for the purpose of suggesting potentially
fruitful areas for future research consideration. The
demographic variables are considered in relation to
scores on Paragraph Meaning and Arithmetic Compu-
tation, two sub-tests which are, respectively, among

}



the Jowest and the highest scores obtained by hearing
impaired students. The Jifferential degrees of related-
ness of the nine variables to these two sub-test scores
are also examined. )

The second study relates to the often cuised
question of the influence and extent of guessing on
achievement {and other) tests written in multiple-
choice format. The Hhterature in this regard is
reviewed briefly, and duts obluined from samples of
students tested in the 1971 {esting program are pre-
sented. The results indicate thal guessing was a relu-
tively minor problem on the majority of sub-tests
studied in terms of the extent of its occurrence. The
fesults also suggest that in the great majority of cases,
scores which do occur at ur betow the “chance™ level
are dae to guessing rathers than o fack of time to com-

plete the test or to other fuctors.

Q
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The third study examines the intercorrelations
among the sub-tests of the five batteries of the Stan-
ford tests for hearing impaired students. These inter-
correlations are compared, first, to simifar figures for
the hearing standardization sample upon which the
norms of the Stanford are based. Next, the intercor-
relations are examined with reference to the age of
the examinees. The first comparison indicates gener-
ally lower intercorrelations for the hearing impaired
group than for the standardizalion sample. The sec-
ond comparison, by age, generally shows decreasing
correlations as age increases for hearing impaired stu-
dents, a situation which is the reverse of the general
trend among students in the standardization sample.
In all cases, however, the differences are not great,
and the Stanford tests are seen to exhibit psychomet-
ric properties when used with hearing impaired stu-
dents which are very similar to those exhibited with
the nationalt sample of hearing students,

The final study. the only one in this publication
not based on data from the 1971 testing program,
reports the results of a mail survey conducted during
the 1972-73 schoo! year regarding the usage of
achievement tesls in educational programs for heasing
impaired students. A total of over 850 programs were
asked whether they plan 1o use a standardized

2

achievement test during the 1972.73 and 1973.74
school years, which test(s) they plan to use if any,
and the number of students to be tested. A farge
majority of the responding programs who plan to use
some achievement test(s) reported that they plan to
use the Stanford Achievement Test, either alone or
in combination with some other test(s). Among pro-
grams planning to use only a single test, the Stanford
will reportedly be used with more than IS times as
many students as the next most frequently used test.
The implications of these findings for the future
achievement testing activities of thé Annual Survey
are discussed.

Three publications on the results of the 1971
National Achievement Testing Program conducted
by the Annual Survey of Hearing Impaired Children
and Youth have already appeared. In the first two
of these,! the background of this testing program and
the many qualifications relating to use of its results
appeared at the beginning of the publication. On the
assumption that those interested in the results of this
testing program had already twice read this material,
it was printed as an appendix to the third such pub-
lication.? This material appears again as Appendix 11
to this publication. Anyone not familiar with this
material, especially the qualifications of the datla upon

‘which these studies are based, should read this

appendix, Appendix 111 will provide background
information on the standardized testing procedures
developed for the 197! Achievement Tesling Pro-
gram.

\termt Analysis of an Achievement Testing Program for
Heuring Impaired Students, United States. Spring 1971,
Gallaudet Colfege, Office of Demographic Studies, Series
D, Number 8.

Avcademic Achievement Test Results of a National Test-
ing Program for Hearing Impaired Students, United States:
Spring 1971, Gallaudet College, Office of Demographic
Studies, Series DD, Number 9. 3

2Studies in Achievement Testing, Hearing Impuired Stu-
dents, United States: Spring {971, Gallaudet College, Gffice
of Demographic Studies. Series D. Number 11.



Associations Between Achievement Test Performance
and Selected Characteristics of Hearing Impaired
Students in Special Educational Programs:
United States, Spring 1971

Peter Ries

INTRODUCTION

Three previous publications have reported
results of the Achievement Testing Program con-
ducted by the Annual Survey of Hearing Impaired
Children and Youth in the spring of 1971.' Apant
from age and degree of hearing loss,? the test results
have not yet been presented in terms of their relation-
ship with other basic viriables upon which a data file
is maintained for wll students participating in the
Annual Survey.

The purpose of this report is limited to displaying
the association between the test scores for four
selected ages on the Puaragraph Meaning and
Arithmetic Computation Sub-tests of the Stanford
Achievement Test and the following variables: sex,
propurtion of the schoot day spent in special educa-
tional classes. type of special educational program,
age beginning formal education. age at onset of hear-
ing loss. hearing status of parents, degree of heuring
loss. non-verbal [.Q.. and additional handicapping
conditions. The relationships are presented as a sim-
ple function of dichotomizing as nearly as possible
each of the variables und calculating 4 mean and a
standard deviation for each resulting group of 8, 11,
14, and 17 year old hearing impaired students in spe-
cial educational programs for whom the data were

s

'See Footnotes | and 2 on page 2.
2Sei: Annual Survey publication Series . Number 9.
O
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reported on a given variable during the 1970-71 school
year.

In some cases. such as sex, the criterion for
dividing the scores into two contrasting groups is
clear-cut. In other cases, there is a necessary arbi-
trary element in the choice of a criterion. Thus, for
instance. “'before six years old'' and *'six years and
after"” are the reasonable but not necessary categories
associated with the variatle, "age beginning formal
education.”’ The criteria used to dichotomize each of
the variables will be specified in the presentation of
the results; and. where necessary, the rationale for
the choice will be indicated. )

The results are presented for the Parugraph Mean-
ing and Arithmetic Computation Sub-tests because
these two sub-tests ordinarily provide the Jowest and
highest scores for hearing impaired students and
because they are sub-tests common to all five levels
of the 1964 edition of the Stanford Achievement
Test.® Also, it should be noted that the means re-
ferred to are grade equivalents and represent the
weighted results for all of the batteries taken by each
of the ages for which scores are reported. Thus, for
instance, the means for 17 year old students result
from weighting the means in terms of the number of

M the, Prinvay [ Hattery  Arithmetic Computation
appeurs as one of the four sections of the Arithmetic Sub-
test.
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‘ 17 year old students who took each of the five bat-
; teries of the Stanford series.

Background information on the achievement test-
ing program from which these results are drawn and
a statement of the limitations associated with the use
of these data appear as Appendix 1 of this publica-
tion. Limitations associated with the validity and
reliability of the data on the varables used in this
report may be found in the Annual Survey's D-10
publication.?

In concluding this introduction, the very limited
purpose of this report should be emphasized. Mere
associations beiween test results and dichotomized
variables for selected ages are discussed; there is no
suggestion that such associations represent the busis
for causal statements. Thus, for instance, the fact
that the scores for students who are reported to have
attended preschool programs are higher than those
for students who did not attend such programs is not
in itself an adequate basis to conclude that attendance
in preschool progrums causes increased academic
achievement for heuring impaired youngsters, Stu-
dents who did and those who did not attend preschool
programs differ in other regards, and these differ-
ences undoubtedly play some part in determining the
divergences in the scores of these two groups.

Plans are underway to submit the data which
serve as the basis of this report to more sophisticated
and meaningful statistical analysis. The limited
resuits to be found here are being published because
it will be some time before the planned analysis can
be completed; and in the meantime, these results may
serve as a basis for suggesting types of specialized
analyses that researchers in the field of educating
hearing impaired youth may wish to request of the
Annual Survey.

HIGHLIGHTS OF
THE RELATIONSHIPS

In this section graphs will be used to highlight
the relationships between nire selected varisbles and
the achievement test scores of 8. 11, 14, and 17 year
old hearing impaired students on the Paragraph
Meaning and Arithmetic Coniputation Sub-tests. The
results for each of the sub-tests will be presented in
parallel graphs; in this way the resulls for each of the
groups which emerge from dichotomizing a variable
can be compared on the two sub-tests simultane-
ously.

All of the results discussed in this section and
the next derive from Detailed Tubles A and B which
appear at the end of this report. In both of these sec-
tions the scores for the groups for whom information
was not available on o given variable are omitted. The

Charucteristics of Hearing Impuired Students by Hear-

ing Status, United States: 1970-71. Gallaudet College.
Office of Demographic Studies. Series D. Number 10. pp.
2-3. :

Aruitoxt provided by Eic:

scores and the standard deviations for these
""unknown’' groups do appear in the tables at the end
of the report. Since the means for the “unknown'
group do not always fall between the means for the
groups dichotomized fur a given variable, it cannot
be assumed that the *‘unknowns'™ are distributed like
the “*knowns" for all variables. This fact should be
taken into account in any attempt to interpret the
results for any given variable. As may be noted in
the Detailed Tables, age beginning formal education,
hearing status of parents. degree of hearing loss, and
non-verbal 1.Q., all have high percentages of students
for whom data were not reported. In addition, the
total number of students included in each of the
groups we will be considering may be feund in these
tables.

SEX

In the hearing population females ordinarily out-
perform males in the Paragraph Meaning Sub-test of
the Stanford Achievement Test.> As may be seen in
Figure 1, this relationship is reflected in the scores
of the hearing impaired students included in this
study. On the other hand. males in the hearing popu-
lation tend to outperform females on the Arithmetic
Computation Sub-test. As the graph indicates, this
relationship does not hotd true for the hearing
impaired group. except for the 17 year old students.
In any case, the differences between the performance
of males and females are extremety small. never
exceeding more than lwo-tenths of a grade.

PROPORTION OF
THE SCHOOL DAY SPENT
IN SPECIAL EDUCATIONAL CLASSES

Figure 2 shows the relationships between the test
scores and proportion of the school day spent in spe-
ctal classes. For this variable, full-time™" refers to
students in residential and day schools and in full-
time classes for the hearing impaired. ** Purt-time™
refers to students who are in part-time classes, who
are in itinerant programs. or who have access to a
resource room. .

This variable is among those showing the larger
differences in the mean scores beiween the two
groups. The difference is least for 8 year old students
and is especiully pronounced for the Paragraph
Meaning Sub-test.

Consideration of this variable may serve as u
reminder of the earlier statement that claims regard-
ing relationships based on the data in this report
should not be interpreted as causal statements. Stu-
dents in part-time special educational programs are
known to have less of i hearing loss on the average

SKelley, T. L., Madden, R.. Gardner. E. F., Rudman.
H. C. Stanford Achievement Test Technical Supplement.
New York: Harcourt. Brace & World, Inc.. 1966, p. 29.



FIGURE 1: MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES 8Y
SEX FROM THE ANNUAL SURVEY'S 1971 ACHIEVEMENT TESTING PROGRAM,
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FIGURE 2: MEAN GRALE EGUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY
PROPORTION OF THE SCHOOUL DAY SPENT IN SPECIAL EDUCATIONAL CLASSES
FROM THE ANNUAL SURVEY'S 1871 ACHIEVEMENT TESTING PROGRAM,
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FIGURE 3:

MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY

TYPE OF SPECIAL EDUCATIONAL PROGRAM FROM THE ANNUAL SURVEY'S 1871

ACHIEVEMENT TESTING PROGRAM.

PARAGRAPH MEANING
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Ammg Studentsin
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than students in full-time programs,® and part of the
difference between the scores for these two groups
undoubtedly derives from this fact. Other differences
which affect educational outcome exist between stu-
dents in these two types of programs, and it is there-
fore not legitimate on the basis of these data alone
to conclude that participation in regular classes
enhances the academic achievement of hearing
impaired students.

TYPE OF PROGRAM

A comparison of scores for students in “‘resi-
dential” " "and  ‘‘non-residential® programs ap-
pears in Figure 3. Tt should be emphasized that the
comparison here is based on the type of program and
not on the type of student. Thus, day students in
residential programs are included under the category
“residential program.'’ Further, it should be noted
that a proportion of the students in the ‘‘non-
residential'’ program category are receiving only part-
time special educational services. Since these part-
time students ordinarily receive higher achievement
test scores, part of the difference between the mean
grade equivalent scores of students in residential
pregrams and students in day programs is due to their
inclusion in the latter group.

$See Annual Survey publication D-10, p. 12.
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AGE BEGINNING
FORMAL EDUCATION

For 11, 14, and 17 year old students, the scores
of those who attended preschool programs are
between two-tenths and five-tenths of a grade higher
on the Paragraph Meaning Sub-test and between five-
tenths and one and two-tenths of a year higher on the
Arithmetic Computation Sub-test. However, as may
be noted in Figure 4, the scores for 8 year.old stu-
dents are approximately equal, In fact, the 8 year old
students who are reported not to have attended a for-
mal educational program prior to their sixth year
score about one-tenth of a grade higher on the Para.
graph Meaning Sub-test than do the students who are
reported to have attended a preschool program,

AGE AT ONSET
OF HEARING LOSS

Figure 5 reveals almost no differences in achieve-
ment test scores between those students whose
age at onset of hearing loss was reported as ‘'at
birth’" and those with onset reported as ‘“‘after
birth."* The largest difference is only four-tenths of
a grade for 17 year old students on the Paragraph
Meaning Sub-test. It is possible that differences
might have appeared had the distinction ‘‘pre-
lingual’* and **post-lingual’’ (under three years of age



FIGURE 4 MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY
AGE BEGINNING FORMAL EDUCATION FROM THE ANNUAL SURVEY’S 1871 ACHIEVE.
MENT TESTING PROGRAM.
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FIGURE 6: MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY
AGE AT ONSET OF HEARING LOSS FROM THE ANNUAL SURVEY'S 1971 ACHIEVEMENT
TESTING PROGRAM,
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and three years of age or older, for instance) been
used to distinguish the two groups,

Table | indicates the distribution by age at onset
of those students in the Achievement Testing Pro-
gram on whom data were reported for this variable.
As may be noted, only a very small proportion of
these students has a post-lingual age at onset of hear-

TABLE 1: DISTRIBUTION BY AGE AT ONSET
OF HEARING LOSS OF STUDENTS IN
THE ANNUAL SURVEY'S 197
ACHIEVEMENT TESTING PROGRAM,

Students in the
Achievement
Testing Program
Age at Onset Number | Percent
Total Students 16,908 100.0
Information Not Reported 2,319 13.7
Total Reported 14,589 100.0
“Birth 11,269 77.2
After Birth but Under 3
years 2,541 17.4
3 Years and Over 779 5.3
FIGURE 6:

ing loss.  Because the  pre-linguaVpost-lingual
dichotomy would have preduced so few scores for
the post-lingual group, the distinction between *onset
of hearing loss at birth'' and all other onsets {**onset
of hearing loss after birth’’) was used to distinguish
the groups.

HEARING STATUS OF PARENTS

This variable, us can be seen in Figure 6, was
broken down into *at least one deaf parent’' and **no
deaf parent(s)’’ and was based on whether ihe
student’s mother or father had normal hearing or a
hearing impairment prior to age six. If on the survey
questionnaire one parent was marked as ‘‘deaf”* and
the other was ‘'unknown,” then the student was clas-
sified as having “‘at least one deaf parent’’; if, on the
other hand, one parent was marked as ‘*hearing"’ and
the other as “unknown,”’ then'the student was placed
in the ‘'unknown' category. Only if both parents
were marked as “hearing' was the student placed in
the "no deuf purents’* category.

The results for this variable are in line with the
finding of other research showing the relationship
between the performance of hearing impaired stu-
dents of deaf parents and those of hearing parents.
Again, it should be emphasized that the data support
this finding only in the context of students attending
special educational programs. To the degree that
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MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY

DEGREE OF HEARING LOSS FROM THE ANNUAL SURVEY'S 1971 ACHIEVEMENT TEST-

ING PROGRAM.

PARAGRAPH MEANING

GRADE EQUIVALENT SCORE
&

@@ Less than 85 dB (I1SO)
#=wayx 85dB or Greate {ISO}

8 1" 14 17
AGE ’

hearing parents are more likely to send their hearing
impaired children — especially if he or she is bright
— to a regular school program than would the deaf
parents of a hearing impaired child, the students
reported on in this article cannot be said to reflect
a representalive group of hearing impaired students.

In interpreting the resulls for this variable special
caution should be exercised for another reason. As
may be seen in Detailed Tables A and B. for some
as yet unexplained reason and contrary to usual
expectations, the means for the "unknown'' group
consistently fall below the means for the students
with at least one deaf parent and for the students with
hearing parents. This occurs on both the Paragraph
Meaning and the Arithmetic Computation Sub-tests.
This strongly suggests that the characteristics of the
students for whom information was not reported on
this variable are not the same as for the students on
whom the data were reported.

DEGREE OF HEARING LOSS

The results for this variable are shownin Figure 7.
Fhey ure presented here so that the reader may
examine the relationships regarding this vartuble in a
format similar to that used for the other variables.
However, more detailed results regarding the relation-
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ARITHMETIC COMPUTATION

GRADE EQUIVALENT SCORE
FS

=@ |ess than 85 dB (ISO)
*ewwk 85dB or Greater (ISO)

ship between degree of hearing loss, age, and achieve-
ment lest scores may be found in a previous publica-
tion of the Annual Survey, Academic Achievenent
Test Results of @ National Testing Program for Hear-
ing Impaired Students, United States: Spring 1971
(D-9).

The results in that publication are presented in
terms of three categories of hearing loss: $9dB and
below,” 60-98dB, and 99dB and above; in general,
these results suggest that the differences in scores
based on hearing threshold levels derive mostly from
the **59dB and below'’ category, which contains a
proportionally small number of students. Thus, much
of the association between the degree of hearing loss
and achievement test scores is masked in Figure 7 .
by the fact that the major proportion of the students
in the "'less than 85dB"’ category have hearing losses
between 60 and 84dB.

In general, then, the relationships depicted in
Figure 7 tend to underestimate the influence of the
lower levels of hearing loss on the test scores.

TAll decibel levels are given for the 1SO standard.



NON-VERBAL 1.Q. SCORES?

Not unexpectedly, as can be seen in Figure 8,
this is the variable showing the largest difference
between the two contrasted groups. The association
between 1.Q. scores and achievement test scores is
well known., What is somewhat surprising is that the
pattern of the results between the two sub-tests for
this variable does not differ significantly from the
other variables we have considered.

One might expect that since the intelligence of
the students is being measured by a relatively non-
verbal procedure and the Arithmetic Computation
Sub-test has a far lighter language {oad than does the
Paragraph Meaning Sub-test, the differences between
the two groups of students would be extremely farge
for the Arithmelic Computation Sub-test and rela-
tively small in the Paragraph Meaning Sub-test where
the language load is obviously heavy:.

It should be emphasized that the difference in
achievement test scores between the high and low 1.Q.
groups is greater on the Arithmetic Computation Sub-
test than on the Paragraph Meaning Sub-test, and it

*The 1.Q. scores discussed here are those that were
reported to the Annual Survey from the individual schools
and programs in the Survey; moreover, since these 1.Q.
scores were derived from different tests, which ¢onsequently
have different norms, care should be exercised in the
interpretation of the data in this section.

FIGURE 8:

is only the fact that it is not far greater that is being
noted.

ADDITIONAL
HANDICAPPING CONDITIONS

In Figure 9 the results regarding this variable
indicate a relatively large difference between the
scores for the hearing impaired student with no addi-
tional handicapping condition and those for the multi-
ply handicapped hearing impaired student,

These results offer support tor the contention that
studies relating to hearing impaired students should,
whenever possible, distinguish between the multiply
handicapped hearing impaired youngster and the hear-
ing impaired youngster with no additional handicaps.
Such a consideration takes on added significance when
it is recognized that more than one-quarter of the stu-
dents on whom the Annual Survey receives data for
additional handicaps are reported as having one or
more handicaps in addition to their hearing impair-
ment.

On the other hand, aside from the magnitude of
the difference, the pattern of the results for this vari-
able resembles that of most of the other variables we
have already considered in that (1) the scores for both
groups on both sub-tests are similar for the 8 year
olds, and (2) the improvement in scores at the higher
ages is much more marked on the Arithmetic Compu-
tation Sub-test than on the Paragraph Meaning Sub-
test.

MEAN GRADE EQUIVALENT SCORES FOR ALL BATTERIES AND SELECTED AGES BY

NON-VEARBAL 1.0. FROM THE ANNUAL SURVEY'S 1971 ACHIEVEMENT TESTING
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SUMMARY:

OVERALL DIFFERENCES

In the previous sections we have viewed two
1y pes of differences for contrasting groups of students
in the Annual Survey's 1971 Achievement Testing
Program in relation 1o selected ages. The first type
of difference refated to how the mean grade equiva-
tent scores for the two groups of students differed on
cach of two sub-tests of the Stanford Achievement
Test. The second refated 10 o comparison of these
differences between the Paragraph Meaning and
Arithmetic Computation Sub-tests.

If we disregard age and average the differences
for the four agas for each variable and euch sub-test,
we obtain the resulls shown in Chart 1. These resulls
merely summarize the data discussed in the previous
section. They muay be viewed either in terms of the
average difference between the scores for each sub-
test or in relation to whether the differences are great-
er or less for the Paragraph Meaning or Arithmelic
Computation Sub-tests.

Averaging the results of the two sub-tests for
each vuriable, we may rank the first type of differ-
ences from those variables where the two groups
score approximately equally to those in which there
is & great difference between the scores for each
group.
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Chart 1 indicates the ranking of the difference
between the differences of the two groups for each
variable when grade equivalents are calculated by
dichotomizing the students' scores, subtracting the
lower score from the higher, and averaging the differ
ences for the four ages. As may be noted, the larger
differences appear for non-verbal 1.Q., proportion of
the school day spent in special educational classes,
and additional handicapping conditions. The smallest
difference appears for age at onset of hearing loss.

The ranking of these differences is based on
averaging the differences for the Paragraph Meaning
and Arithmetic Computation Sub-tests, When the
relative size of these differences for cach of the vari-
ables for euch sub-test is considered, the results
shown in Table 2 are obtained. Age at onset cannot
be classified because it is not consistent in terms of
the dichotomization, with the “‘after birth” group
scoring higher than the “*at birth™ group on the Para-
graph Meaning Sub-test and the “*at birth"’ group scor-
ing higher on the Arithmetic Computation Sub-test.

Speculative reasons could be offered as to why
the diffe-ences between the differences are greater for
the Parcpruph Meuning Sub-test on some variables
and grealer for the Arithmetic Computation Sub-test
on other variables. However, for the limited purposes
of this report it is judged sufficieat merely to have
highlighted this aspect of the results.
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CHART 1:  RANKIMG OF THE DIFFERENCE BETWEEN THE MEAN DIFFERENCES OF PARAGRAPH
MEANING AND ARITHMETIC COMPUTATION SUB-TESTS OF THE STANFORD ACHIE'VE-
MENT TEST FOR THE 8, 11, 14, AND 17 YEAR OLD AGE GROUPS,

MEAN DIFFERENCES

Age at Onset of Hearing Loss:
Paragraph Meaning—After Birth over Birth 08 5 z‘r’i‘;ﬁ%gag g:;glt?tgalion
Arithmetic Computation—Birth over After Birth 03

Sex: Females over Mafes ?'”
Degree of Hearing Loss {BEA): Less than 85 dB ' 33
over 85 d8 and Greater (150) A5
Type ol Special Educational Program: Students 31
in Non-Residential Programs over Students in 48
Residential Programs '
Hearing Status of Parents: At Least One Deat .30
Parent over No Deaf Parent(s} 49
Age Beginning Formal £ducation: Before 6 Yrs. 25
Old over 6 Yrs. and After .62
Additional Handicapping Conditions: No Addi- 63
- tional Handicapping Condition over At Least _—|1 02
One Additional Handicapping Condition '
Proportion of the School Day Spent in Special 1.14
Educational Classes: Part Time over Fulli a5
Time :

Non-Verbal 1.Q.: 96 and Greater 1.Q. over Less 80
than 96 1.0. - 11.35

10 20 30 .40 50 .60 .70 .80 .90 1.00 1.10 1.20 1.30 1.40

TABLE 2: RANKING OF VARIABLES RELATIVE TO THE TYPE.AND SIZE OF THE DIFFERENCES BE-
TWEEN THE SCORES FOR THE PARAGRAPH MEANING AND ARITHMETIC COMPUTATION
SUB-TESTS OF THE STANFORD ACHIEVEMENT TEST: SPRING 1971,

Amount of Amount of
Differences In Ditference in Differences In Difference in
Paragraph Meaning Greater | Grade Equivalents | Arithmetic Computation Greater | Grade Equivalents
1. Proportion of Schoo! Day Spent 1, Non-Verbal 1.Q. 0.65
in Special Educational Classes 0.19
2. Degree of Hearing Loss 0.18 2, Additional Handicapping
Conditions 0.39
3. Sex 0.12 3. Age Beginning Formal
Education 0.37
4, Hearing Status of Parents 0.19
5. Type of Special Educational
Program 017
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TABLE A: NUMBER, MEANS, AND STANDARD DEVIATION OF THE PARAGRAPH MEANING SUB-TEST
OF THE STANFORD ACHIEVEMENT TEST AS ADMINISTERED TO 8, 11, 14, AND 17 YEAR
OLD HEARING IMPAIRED STUDENTS IN PARTICIPATING SPECIAL EDUCATIONAL PRO-
GRAMS FOR THE HEARING IMPAIRED: UNITED STATES, 1870-71 SCHOOL YEAR.

8 Year Old Students || 11 Year Old Students{| 14 Yoar 0d Students] 17 Year 0ld Students
Stan u Stan Stan Stan
N | Maan| Oev, N |Mean| Dov. || N [Mean| Dev. N | Mean] Dev.
Sex

Male 349 [ 184 | 055 || 8487234 | 0.86 || 834]3.08 144 |1 6761 393 | 1.88
Female 3413196} 058 | 74671247 | 0.87 | 713213.32 139 || 5631 4.12] 1.82
Unknown 0] - - 0}~ - 0|~ - o] - -
Total 690 | 1.90 | 056 |l159412.40 ] 0.87 [l1566/3.18 142 §1239{ 402 1.86
Proportion of the School Day '

Spentin Special Educational
Ctasses

Full Time 616 | 1.84 | 043 [{151272.35 | 0.80 |l1476(3.09 1.34 1162|393 | 1.8}
Part Time 74 1242 | 105 8213.3? 1.41 90(4.59 1.91 171636 | 208
Unknown 0 |- - 0| - - 0]~ - 0f - -
Total 690 1190 | 0.56 1115941240 | 0.87 [l1566{3.18 142 11239} 4.02 | 1.86
Type of Special Educational
Pragiam
Students in Residential

Programs 196 |1.82 | 040 || 739]2.27 0.68 | 946299 1.21 || 8661390} 179
Students in Non-Residential

Programs 494 (193 | 062 || 855]2.51 0.99 || 620}3.47 165 | 37131430 | 1.97
Unknown 0 ¢~ - o[- - 0f- - 0]~ -
Totsl 690 190 ! 056 {[1594|2.40 | 0.87 ||1565{3.18 1.42 |{1239]4.02 | 186
Age Beginning Formal T
Education .

Before 6 Yrs. 0id 504 |1.90 | 051 [/ 872|248 | 081 || 689330 | 132 | 504]4.26 | 1.83
8 Yrs. and After 70 1196 | 093 (1 35812.28 | 0.83 |1432{283 121 {1 3381387 2.0%
Unknown 116 1188 | 051 |[ 364233 | 0.79 | 44513.32 169 |1 396{3.84 | 170
Tota 690 {190 | 0.56 [{158412.40 { 0.87 [|1566(3.18 1.42 (11239{4.02( 186
Apge at Onset of Hearing Loss
Onset of Hearing Loss

at Birth 446 ]1.83 | 059 |1107112.41 0.87 1085 (3.17 139 1 1881394 | L74
Onset of Hearing Loss *

After 8irth 158 ;188 | 056 {| 288|2.38 0.96 || 294 |3.18 1.56 || 285|432 | 2.22
Unkniown 86 11.81 | 040 || 235|2.36 0.73 || 217 |3.2¢ 142 | 166|386 | 1.66
Total 690 [1.90 ( 056 ({1534 (240 | 0.87 {1566 (3.1 142 (11239402 | 1.86
Hearing Status of Parents
At Least One Deaf Parent 50 [195 | 038 Il 1071269 0.89 | 109 {3.67 1.52 74456 | 1.90
No Deaf Parent(s} 466 |1.92 | 062 | 941)2.44 0.88 | 961 )3.22 140 i 8475412 | 1.91
Unknown 174 1185 | 044 | 546]2.28 0.82 |' 496 |2.98 142 |1 318]3.62 | 1.61
Total 690 {1.90 | 056 {1594 (240 | 08?7 {1566 (3.18 | 142 {{1239]|4.02 ! 1.86
Degree of Hearing Loss {BEA}

Less Than 85dB{ISO} 258 |2.03 | 073 || 543 |2.56 1.07 [ 4971344 160 | 372]434 | 20!
85d8 & Greater (1SO} 304 |1.83 | 040 || 771(2.30 0.68 || 768 [3.05 136 [ 696389 1.76
Unknown 128 |1.81 045 2802.35 0.85 || 3013.07 1.20 17173.84 | 1.80

+ Total 680 {180 | 056 (15841240 | 0.87 |n6ss |3.18 1.42 112391402 1 186
Non-Varbal I.0.

Less Than 96 1.Q. 140 [1.64 | 034 || 460 {2.12 0.66 || 505 2.1 114 i 397319 | 1.33
96 & Greater 1.Q. 249 {194 | 049 |/ 5191262 | 097 || 548355 | 1.43 [ 471]|4.23 | 1.98
Unknown 301 |1.99 | 066 || 615243 0.86 [ 513 [3.24 1.54 |1 371]4.00( 1.80
Total 690 [1.90 | 0.56 -{|1594 |2.40 0.7 111566 [3.18 | t.42 [1239]4.02 | 1.86
Additional Handicapping
Conditions
No Additionat Handicapping

Condition 463 |1.93 | 0.55 |[ 991253 0.90 | 958 {3.35 140 | 806 [4.37 | 1.92
At Least One Additionat

Handicapping Condition 137 {174 | 042 |f388]2.11 0.75 || 396 {2.69 1.15 |1 2891313 | 1.43
Unknown 90 [2.01 074 j1215]233 | 0.78 | 21213.28 1.75 [ 1441380 | 1.57
Total 690 {1.90 0.56 {1594 |2.40 0.87 JPSSS 3.18 1.42 [1239|4.02 | 1.86

IToxt Provided by ERI



TABLE B: NUMBER, MEANS, AND STANDARD DEVIATION OF THE ARITHMETJC COMPUTATION SUB-
TEST OF THE STANFORD ACHIEVEMENT TEST AS ADMINISTERED TO 8, 11, 14, AND
17 YEAR OLD HEARING IMPAIRED STUDENTS IN PARTICIPATING SPECIAL EDUCATIONAL
PROGRAMS FOR THE HEARING IMPAIRED: UNITED STATES, 1970-71 SCHOOL YEAR.

8 Yoor Otd Students ]| 11 Yoor OId Studentsi] 14 Year Oid Studants]] 17 Year Oid Students
Stan Stan, Stan. Stan,
N [ Mean | Oov. |l N | Mean| Dav. N | Mesa] Dov. N | Mun] D,
Seox
Male 3391 1.82 o056 || 842] 2.84 | 1.34 8334371213 671 6.10} 2.51
Femate 329 1.89 | 063 || 741] 2.94 | 1.34 721 1 457 | 1.92 565 | 594 | 2.33
Unknown ol - - 0] - - 0] - - ol - -
Total 668 | 1.85 | 0.60 |[1583} 2.88 | 1.34 ]11560 | 4.46 | 2.04 1242 | 6.03 | 2.43
Proportion of the Schoot Day
Spentin Special
Educational Clesses
Full Time 5951 1.79 | 0.53 ||1501| 2.82 | 1.32 ||1469 | 4.39 12.01 }| 1165 1 598 | 245
Part Time 73] 238 | 086 82) 4.00 | 1.35 911668 | 2.00 77 1672 § 202
Unknown 0}~ - 0l - - 0|~ -~ 0l - -
Total 668 | 1.85 | 0.60 j|1583| 2.88 | 1.34 (1560 | 4.46 | 2.04 1| 1242 | 6.03 | 2.43
Type of Special Educational
Program
Students in Residential
Programs 1831 1.67 | 047 || 731} 264 | 1.18 842 1422 1192 869 | 5.85 | 2.44
Students in Non-Residential
Programs 4851 192 | 063 || 852 3.10 { 143 618 | 4.84 | 2.15 373 | 643 | 2.36
Unknown 0] - - 03 ~ - 0f- - 0{- -
Total 668 | 1.85 {060 |[1583| 2.88 { 1.34 [i1560 | 4.46 | 2.04 || 1242 | 6.03 | 2.43
Age Beginning Formal :
Education .
Before 6 Yrs Oid 486 ) 185 055 |! 871) 3.00 | 1.38 688 | 487 {2.04 507 | 6.51 ) 2.40
6 Yrs. and After 68 | 1.91 {083 |{ 353| 2.64 | 1.22 430 3.73 | 1.75 339 ; 546 | 2.32
Unknown 114 1 1.84 | 065 || 359 | 2.84 | 1.33 442 | 455 | 2.09 396 | 590 | 2.44
. Total 668 | 1.85 | 0.60 |[1583| 2.88 | 1.34 |[1560 ! 4.46 | 2.04 {| 1242 | 6.03 | 2.43
Age at Onset of Hearing Loss
Onset of Hearing Loss .
At Birth 434 | 1.87 | 059 {[1064 | 2.93 | 1.36 {1050 | 4.52 | 2.04 791 | 6.00 | 2.42
Onset of Hearing Loss
After Birth 148 | 1.86 | 0.71 §| 288 | 2.81 { 1.35 294 | 433 | 196 285 | 6.21 | 241
Unknown 86 ) 126 1043 §] 231] 275 | 1.24 216 | 4.40 | 2.12 166 | 5.84 | 248
Total 668 | +.85 | 0.60 {/1583| 2.88 | 1.34 ({1560 | 4.46 | 2.04 || 1242 | 6.03 | 2.43 X
Hearing Status of Parents .
At Least One Deaf Parent 49} 1.96 | 0.51 || 106 3.53 | 1.40 110 | 5.10 | 1.98 74 | 693 | 244
No Deaf Parent(s) 447 | 1.87 [063 || 935/ 2.93 | 1:33 955 ) 463 | 2.04 850 | 6.14 | 242
Unknown 172 1 1.78 £ 053 || 542 2.68 | 1.3} 495 [ 4.01 | 194 318 | 551 2.35
Total 668 | 1.85 {060 [[1583| 2.88 | 1.34 |[1560 [ 4.46 | 2.04 |[1242 | 6.03 | 2.43
Degree of Hearing Loss{BEA) :
Less Than 85d8 {1S0) 251 {200 [0.75 { 539% 3.04 [ 141 493 1 4.51 | 2,00 373 {605 | 2.24
85d8 & Greater (iSQ) 204 | 1.76 ] 046 || 7641 2.78 § 1.25 765 1441 | 2.08 698 | 6.05 [ 2.42
Unknown 123 | 1.75 | 0.48 |} 2801 2.89 | 1.42 302|453 {197 171 | 5.89 | 2.83
Total 668 | 1.85 10.60 11583 2.88 |1.34 |[1560 | 446 {2.04 |[1242 | 6.03 | 2.43
Non-Varbal 1.Q.
Less Than 96 1.0, 134 | 1.55 {042 || 456 2.37 | 1.08 602 | 351 {1.84 338 | 4.78 | 2.02
96 & Greater |.0Q. 239 | 1.89 [0.51 || 5171 3.27 | 1.40 546 | 5.34 | 1.88 472 | 7.11 | 232
Unknown 295 | 1.95 068 |} 610] 294 | 1.35 512 | 446 | 212 372 | 598 | 2.32
Total 668 | 1.85 {060 J{1583( 2.88 | 1.34 |{1560 [4.46 { 2.04 |[ 1242 | 6.03 | 2.43
Additional Handicapping
Conditions
No Additional Handicapping
Condition 450 |1 1.87 | 060 ([ 988 3.07 | 1.38 957 | 4.82 | 1.99 809 | 6.58 | 2.27
At Lesst One Additional
Handicapping Condition 129 [ 1.72 [ 0.60 || 384 | 2.43 | 1.16 391 [ 361 | 1.84 289 | 452 | 219
Unknown .| 891196 |058 | 211 2.83 | 1.28 212 [ 443 | 2.11 144 | 592 | 245
Total 668 | 1.85 | 0.60 [[1583 | 2.88 | 1.34 [|1560 | 4.46 | 2.04 {1242 | 6.03 | 2.43




Guessing or “Chance’’ Level Responses
on the Stanford Achievement Test,
Hearing Impaired Students: United States, Spring 1971

Raymond J. Trybus and Peter J. Sepielli

INTRODUCTION

~ The results from the first National Achievement
Testing Program conducted by the Office of Demo-
" graphic Studies in spring, 1969, indicated that many
students were being tested with battery levels beyond
their abitity, with many scores falling in the *‘chance’’

or “'guessing’ range as a result. The second Natjonal -

Achievement Testing Program, conducted in_spring,
1971, utilized a screening test procedure as a basis
for assignment of the battery level at which students
were to be tested. This procedure was designed to
reduce the incidence of guessing level scores and
thereby increase the usefulness and accuracy of the
resulting scores.

This study examines the results of the scores
from the 1971 testing program in order to determine
the frequency of occurrence of scores at or below the
theoretical chance level and the tikelihood that these
scores did in fact result from performances indis-
tinguishable from guessing. The question of guessing
on standardized tests is a concern in all areas of test-
ing with multiple-choice items, and it has been of
interest in regard to the testing of hearing impaired
students (Elliott and Healey, 1970). Since this ques-
tion is of interest to 50 many teachers and other test-
users, it can be of substantial value to have factual
data in this regard for hearing impaired students.

The focus of this study is empirical and descrip-
tive rather than theoretical. Nevertheless, because of
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the importance which the question of guessing has
assumed, the following review of the literature will
consider theoretical issues as well as empirical ones.

REVIEW OF THE LITERATURE

The question of guessing on achievement tests
written in multiple-choice format has been a topic of
consideration at least since McCall (1920) introduced
a ‘“‘correciion for guessing' in his "‘new kind of
school examination."* Since then the debate on
whether or not to correct for guessing or chance suc-
cess has continued unabated, and studies of one or
another sort relating to guessing have appeared reg-
ularly in the literature. i

In terms of practical implications. the question of
guessing has at least two major aspects:

{1} considerations regarding the degree to which
guessing or random response has inflated resulting
test scores across the score range, along with
methods for correcting for this inflation; related con-
cerns are the effects of guessing, and of correction-
for-guessing formulas, on test reliability, validity, and
item statistics; in these considerations guessing is
taken to be one of several possible determinants of
the answer marked by the examinee (Garvin, 1971),
along with knowledge, partial knowledge, misinfor-
mation, response sets, etc.;

(2) considerations regarding the extent and fre-
quency of guessing as a factor to be considered in
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determining the appropriate testing level for tests
with multiple difficuity levels: in this regard the con.
centration is on the extent of accurrence of scores
whose sole or major component is guessing or
chance.

This review of the refated research wilt dead {irst
with the considerations listed under (1), then move
10 the considerations under (2) as the concerns nore
directly retevant to this study,

An extensive review of the literature reluated o
(1) above hus appeared recently ( Diamond & Evans,
1973), and as a resuft only brief mention will be made
here of this area of concern.

The correction-for-guessing formula is
where S is the corrected scote, R is the number
of ftems answered correctly, W is the number of
itenis answered incorrectly, and N is the number of
response options per item. While use of the formula
will mean lawer absalute scores onr ar achievement
test, Stanley (1954) and Ebel (1965) pointed out that
the rank ordering of a group of students by meuns
of corrected and uncorrected scores will approach
identity as the number of items omitted by cach stu-

ent approaches a constant value. Jackson (1955)
found that o “‘rights-only'" score and three different
corrected scores all had approximately the samie cor-
relation with two estimates of the student’s '‘true
score,”” and he concluded that the simplicity of the
“rights-only™™ score made it the most appropriate
choice. Little and Creaser (1966) showed that items
about which the student was uncertain were nwre
often correct than wrong, and that therefore it s
unfuir to penalize students for guessing. Creaser and
Little (1967) found that formula-corrected scores had
a highes correlation with o ““rights-only ™ score than
with the ““pure hnowledge™ score at which the o
rection is piesumabhy duected. They conclude that
while correction formule might be used appro-
priately for some purposes, the correctad scores do not
vield the approsimation o pure knowjedge™ scores
for which they are gencraily intended. Lyerly (1951,
on the other hand, asserted that the usual correction
formula yields a close approximation to the maximum
likelihood estimate of an individual's ““true score.””
assuming that the student either “knowy™ or “*does
not know ' the answer and assuming that all guessing
is completely random.

In the actual test situation. of course, guessing is
rarely completely random. and this fact leads to con-
siderations of the possibility of overcorrecting or
undercorrecting. depending on the individuat test-
taker's propensity to guess when in doubt. Slakter
(1968) suggested that instructions and formulas
designed to reduce guessing are differentially unfair
to those students who are more cautious and less
prone to mark ap answer when in doubt. cven though
in fuct the element of doubt muy bé minimal. Thiy
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fact introduces a new source of variance into the test
scores related to the student’s personatity and/or his
test-taking sophistication and strategy rather than to
the variuble being measured; this constitutes an addi-
tional source of error variance. On the other hand.
Lord (1964) indicated that instructions to finish all
items result in forced random guessing, which also
produces an increase in error variance and a con-
sequent decrease in validity. Cureton (1966) argued
that correction formulas erase the effects of consist-
ent individual differences in response (o test items,
thus lowering reliubility. Hanna (1970) argued that
scoring only for the number right rewards examinees
who violute the usual insiructions to avoid wild
guesses, but to answer if there is a hunch or other
state of uncertainty. In a theoretical article, Mattson
(1965) indicated that guessing reduces reliability even
if it also reduces the standard error o1 measurement.
Frary {1969) summarized:

. .. no very satisfactory method [af

reducing or eliminating the guessing
component] has been found within the
conventional multiple-choice test format,
... For many situations, . . . eliminating
the guessing component of scores would
increase reliability only at the greater
expense of reducing validity. (p. 679)

L.et us now turn our atténtion 1o the second con-
sideration above, in which the actual extent of guess-
ing behavior resulting in scores largely determined by
chance is in question. Ebel (1968) found that from
three to eight percent of the responses to four differ-
ent tests were based on blind guessing as determined
from students’ seif-reports. He also discovered that
on items indicated to be blind guesses, the proportion
answered correctly was only very stightly better than
chance. Sax (1962) addressed himself 1o the issue of
the normative cquivalents provided in standardized
tests for raw seores which could be obtained by
chance. He reported, for example, the case of an 1.Q.
st intended for persons 11 vears old and older. 1f
an 11 yews old student were to take this test, answer-
ing on the busis of chance alone. his chance raw score
would be equal o an 1.Q. of 116 and a perceatile rank
of B0 according 10 the normative tables for the test,
in this article. Sux reviewed the normative score
equivalents of chance level raw scores on a number
of standardized 1.Q. and achievement tests, and sug-
gested. UThe test manual should report the propor-
tion of the stundardization group which does no bet-
ter than chance and the standard deviation of chance
scores” (p. $73). This same point has been raised by
Elliott and Healey (1970} in relation to the selection
of test levels for achievement testing of hearing
impaired students. Grade equisalent scores based on
raw scores which are at or below the thcoretical
chance level of the test cannot be accepted as mean-
ingful unless it is cleur that the student has omitted
most of the test items and obtained a percent correct
which is well abave the chance level on the remaining



items which he has answered. While scores al or
below chance level are not useful for determination
of a student’s academic status, they may still be of
value for predictive purposes. CIliff (1958) inves-
tigated the predictive abitity of chance-level scores on
the Cooperative School and College Ability Tests
and found that with some tests, chance level scores
are as predictive of a critérion as are non-chance
scores. Nevertheless, this is not a general conclusion,
and the possible predictive value of such chance
scores must be investigated under the specific condi-
tions of use of a specific test.

The focus of the present study is on the rates
of occurrence of chance-level scores on the sub-tests
of the Stanford Achiecvement Test administered to
hearing impaired students and on the extent to which
such scores actually indicate performance indis-
tinguishable from guessing or chance responding.

METHOD
Subjects in the National Testing Program

During the spring of 1971 the Office of Demo-
graphic Studies conducted a National Achievement
Testing - Program for hearing impaired students.
Every educational program for hearing impaired stu-
dents then known to the Office was invited to partici-
pate. The invitation went to 776 programs, of which
292 finally participated and administered over 19,600
individual achievement tests. Since participation in

the achievement testing program was determined by
voluniary cooperation of the programs rather than by
sampling on a systematic basis, the resulting group
of students, while large, cannot be called representa-
tivd on the basis of sampling methodology. Post-hoc
analysis of the demographic composition of the group
of students who were tested, however, suggests that
this group is quite comparable 1o the untested group
on all variables except age, where differences are to
be expected since younger students are not ordinarily
tested by means of achievement tests. Students in the
0-9 age group constituted 14.8 percent of the tested
group, compared to 62.0 percent of the untested
group; of all students in the Annual Survey, 42.6 per-
cent fell into this 0-9 age range. The demographic
data appear in Appendix 1. An overall statement of
the qualifications and limitations of all data arising
from the 1971 testing program appears in this publica-
tion as Appendix I1I.

Subjects In This Study

A demographic data file was available for 16,908
of the 19,037 students tested in the 1971 program.
From this group of 16,908 students, those individuals
were selected whose raw score on a given sub-test
was at or below the raw score to be expected on the
basis of random response or guessing, with each
alternative having an equal probability of being cho-
sen. Table 1 lists the raw scores required for inclusion

TABLE 1: RAW SCORE MEANS AND STANDARD DEVIATIONS OF THE DISTRIBUTIONS OF CHANCE
OR GUESSING LEVEL SCORES ON SUB-TESTS OF THE STANFORD ACHIEVEMENT TEST.

Sub. Primary | Primary 11 Intermediate 1 | Intermediate Il Advanced
t
ub-tes Mean | s.d. | Mean s.d. | Mean - Mean s.d. Mean s.d.
Word Reading/ .
Word Meaning 9 2.6 9 2.6 9 2.7 12 30 *
Paragraph Meaning 9 2.7 15 34 15 34 16 35 15 34
Vocabulary/Science
& Social Studies .
Concepts 13 | 29 13 29 * * * * *
Spelling v b . .. 13 3.1 14 3.2 15 33
Word Study Skills 19 | 356 19 3.6 18 36 * * * *
Language * * 28 4.2 46 5.3 49 5.5 51 5.6
Arithmetic Computation * * . b 8 25 8 25 8 26
Arithmetic Concepts . . 4. b 8 2.4 8 24 10 2.7
Arithmetic Applications * * * * 7 23 8 25 7 24
Social Studies * * * * 12 30 19 3.7 23 4.2
Science * * * * 14 3.2 15 33 15 34

YThis sub-test is not included in this battery.
**This sub-test is not in multiple-choice format.
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in this study (i.e., the mean number of correct - deviation of the distribution of chance scores for each
responses o be expected by chance), and also, in sub-test included in this study. Those sub-tests not
accordance with Sax's (1962) suggestion, the standard in multiple-choice format were not included.

TABLE 2: NUMBERS AND PtRCENTAGES OF HEARING IMPAIRED STUDENTS RECEIVING SUB-
TESTS, OBTAINING GUESSING LEVEL SCORES, AND PROBABLY GUESSING.

N.B.: Columns 1 thru 7 in this table represent the following:

@ Number of students taking the sub-test
@ Number of students receiving guessing level scores
Number of students in the sample studied

Number of students in the sample as a percent of the total number of students taking the sub-tast and
obtaining a chance score
Percent of totat number of students receiving guessing level scores
Percent of total number of students who received guessing level scores for reasons nther than guessing
or random response
@ Percent of total number of students who were probably guessing or responding randomly

®© 6 6 & 6 ® O

Primary |
Word Reading 5793 284 57 20.1% 4.9% 0.5% 4.4%
Paragraph Meaning 5923 499 51 10.2 8.4 1.0 7.4
Vocabulary 5625 2644 51 1.9 47.0 1.9 45,1
Word Study Skills 1723 231 57 24.7 134 59 7.6
Primary {1
Word Meaning 5914 688 49 7.1% i1.6% 2.3% 9.3%
Paragraph Meaning 5913 209 52 249 35 03 3.2
Science/Social Studies 5608 2058 51 25 36.7 0.7 36.0
Word Study Skills 1672 443 51 116 26.5 9.9 15.6
Language 5800 438 51 11.7 1.5 1.0 6.5
Intermediate |
Word Meaning 2817 402 49 12.2% 14.3% 3.9% 10.4%
Paragraph Meaning 2817 - 237 45 190 8.4 20 6.4
Spelling 2745 54 50 92.6 20 - 03 1.7
Word Study Skills 1253 279 47 16.8 22.3 20 20.3
Language 2808 58 54 93.1 21 0.2 1.9
Arithmetic Computation 2812 53 50 04.3 1.9 0.7 1.2
Arithmetic Concepts 2812 322 47 14.6 1156 1.3 10.2
Arithmetic Applications 2810 363 45 12.7 126 05 121
Social Studies 2790 54 B0 92.6 1.9 0.2 1.7
Science 2781 66 57 86.4 24 0.3 2.1
Intermediate Il
Word Meaning 1439 274 248 90.5% 19.0% 3.6% 15.4%
Paragraph Meaning 1436 88 70 79.5 6.1 1.2 ‘4.9
Spelling 1410 26 23 88.G6 1.8 0.3 15
Language 1438 24 18 75.0 1.7 0.2 1.5
Arithmetic Computation 1437 65 58 89.2 45 1.5 3.0
Arithmetic Concepts 1437 215 189 87.9 150 09 14.1
Arithmetic Applications 1432 107 91 85.0 7.5 1.0 6.6
Social Studies 1428 25 22 88.0 1.8 0.5 1.3
Science 1421 101 86 85.1 7.1 08 6.3
Advanced '
Paragraph Meaning 726 66 38 67.9% 1.7% 1.0% 6.7%
Spelling 716 33 21 63.6 4.6 0.6 4.0
Language 725 10 8 80.0 14 0.2 1.2
Arithmetic Computation 724 32 27 84.4 44 2.1 2.3
Arithmetic Concepts 720 65 50 76.9 3.0 1.2 7.8
Arithmetic Applications 716 78 683 67.9 109 04 10.56
Social Studies 15 55 39 70.9 1.7 0.2 75
Science 716 23 18 78.3 3.2 0.7 25




~ For sub-tests of the Advanced and Intermediate
II bauteries, all individuals identified in this manner
constituted the sample for this study. For sub-tests of
the Primary [, Primary 11, and Intermediate 1 batteries
a sample of approximately 50 was chosen for each
sub-test separately by selecting every #th individual,
n being determined for each sub-test so as to yield
a sample of approximately 50. By this procedure a
total of 2,365 cases of individuals having a low score
on a given sub-test was {dentified. The original test
forms for these 2,365 individuals were then located
from storage files. Since not all tha booklets were
returned to this Office by the scoring center (the
unreturned booklets long since having been
destroyed), a total of 2,075 forms was actually
located, for 87.74 percent of the total. These 2,075
records provided the data for this study. Columns 1-4
of Table 2 list the number of students taking each
sub-test of each battery in the national program, the
number of low scores selected in the manner
described above, the number of cases located and
used in this study, and the number of cases located
as a percentage of the number of low scores for the
given sub-tests. Columns 5, 6, and 7 of Table 2 will
be referred to later.

Procedure

Once the actual test forms were located, the fol-
lowing procedures were employed. First, the number
of items actually attempted by the given Student on
the given sub-test was determined from the test form
(“"attempted' was defined as the presence of one or
more marks in the answer spaces for the item in ques-
tion). Second, of these attempted items the number
which were correct was determined. Third, the per-
cent of items answered correctly was calculated using
the number of items attempted as the base. Thus, on
a 60-item test, if 45 items were attempted and 15 were
correct, the percent of correct responses was 33 per-
cent. This procedure provides a measure of the likeli-
hood of guessing.by the given individual. Consider
two students who both take the same 60-item multiple-
choice test, in which each item has four possible
responses, Each student obtains a raw score of 1S
items correct, Student A has attempted only 15 items
and has answered all correctly. His percentage as
determined above is 100 percent and it is extremely
unlikely that this score was obtained solely by chance
or random guessing. Student B, in contrast, has
attempted all 60 items and answererd 15 correctly,
interspersed throughout the test. His performance,
with a rate of 25 percent correct answers, is indis-
tinguishablc from guessing or random response.

In any group of test-takers who guess completely
at random, not all would obtain exactly 25 percent
of the items correct, assuming items with four
response choices. The guessing scores would be dis-
tributed around that figure as a mean. 'The standard
deviations of these distributions of chance scores have
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been listed in Table 1. Conversion of these raw score
standard deviations to percent correct scores shows
that the resulting range of standard deviations in per-
cent notalion ranges from a low of four percent to
a high of seven percent for various sub-tests: For the
sake of simplicity, the figure of five percent was used
as an estimate of the standard deviation in every case.
In determining whether the percent correct scote for
an individual did or did not suggest the likelihood of
guessing on the part of the student in question, this
estimated standard deviation of five percent was
added to the overall expected chance rate of success
so as lo consider as having guessed any individual
whose percent correct score ranged up to one standard
deviation above the mean of chance scores. For exam-
ple, if the expected percent correc’ »y chance for a
given sub-test is 25 percent, this was increased by five
percent to 30 percent. Any individual with a percent
correct score up to and including 30 percent was then
considered to have a performance indistinguishable
from guessing or random response. This procedure
should account for correct identification of 85 percent
of all students whose performance was in fact based
onguessing. About 15 percent of those who were actu-
ally guessing or responding randomly would fail to be
so labeled by this procedure, so that the resulling
estimates of rate of guessing will lend to err slightly
in a conservative direction. Gulliksen (1950) has sug-
gested the use of a two standard deviation figure in
situations similar to this, but the one standard devia-
tion method used here appears sufficiently precise for
the intended purpose.

RESULTS

The results from the samples studied are pre-
sented in Tables 3-A through 3-M, according to the
sub-test involved, across the five batteries. The first
line of each table gives the average percent of items
attempted by the low-score group. The second line
of the table gives the average percent of items
attempted which were answered correctly by this
group of students. The third line of the table lists the
percent of individuals in the sample studied who were
probably guessing as determined by the ’mean + five
percent” rule described above,

Further implications of these results are pre-
sented in columns 5 through 7 of Table 2. Column
S indicates the percent of the total number of students
taking a given sub-test who obtained low raw scores
at or below the theoretical chance level. Column 7
indicates the percent of the total number of students
taking a given sub-test who were probably guessing
or whose performance is indistinguishable from ran-
dom responding. The figures in column 7 were
obtained by multiplying the percent given in column $
by the appropriate **percent guessing'' from Table 3.
For example, for the Primary 1 Word Reading Sub-
test, Table 3-A indicates that 89 percent of those with
guessing level raw scorcs weie probably guessing.
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TABLE 3: MEAN PERCENT OF ITEMS ATTEMPTED, MEAN PERCENT OF ATTEMPTED ITEMS AN
SWFRED CORRECTLY, AND MEAN PERCENT OF GUESSING STUDY STUDENTS PROBABLY
GUESSING, FOR SUB-TESTS ACCORDING TO BATTERY LEVEL OF STANFORD ACHIEVE-

MENT TEST.
.&\ N
~ <> e& 5,59 )
& & & & §
s s A 2
S § & & »
Q q < S A4
3-A: Word Reading/
Word Meaning Sub-test
Mean Percent of Iterns Attempted 89 86 76 84 *
Mean Percent Correct of 1tems Attempted 19 24 24 24 '
Percent Correct To Be Expected By Chance 25 25 25 25 4
Mean Percent of Low-score Students Guessing 89 80 73 81 *
3-8: Speiling Sub-test -
Mean Percent of Ttems Attempted o v 20 87 89
Mean Percent Correct of Items Attempted .. e 22 25 25
Percent Correct To Be E xpected 8y Chance o . 25 25 25
Mean Percent of Low-score Students Guessing o ' 88 83 86
3-C: Language Sub-test
Mean Percent of itenis Attempted * 89 91 72 94
Mean Percent Correct of Items Attempted . 35 37 43 34
Percent Correct To Be E xpected By Chance * 37 38 37 35
Mean Percent of Low-score Students Guessing . 86 93 89 88
3-0: Social Studies Sub-test
Mean Percent of 1tems Attempted * M 94 86 94
Mean Percent Correct of ltems Attempted * . 24 28 22
Percent Cotrect To Be E xpected By Chance . * 25 25 26
Mean Percent of Low-score Students Guessing * * 88 72 97
3-€: Science Sub-test
Mean Percent of Items Attempted . * 88 93 99
Mean Percent Correct of Items Attempted . . 22 24 23
Petcent Correct To Be Expected By Chance * * 25 25 25
Mean Percent of Low-score Students Guessing * * 88 88 78
3-F: Paragraph Meaning Sub-test
Mean Percent of ftems Attempted 84 90 85 87 90
Mean Percent Correct of [tems Attempted 22 23 25 11 24
Pereent Correct To Be Expected By Chance 25 25 25 25 25
Mean Percent of Low-score Students Guessing 88 a0 76 80 87
3-G: Word Study Skills Sub-test
Mean Percent of Ttems Attempted 57 65 93 ¢ ¢
Mean Percent Correct of Items Attempted 34 32 26 * ¢
Percent Correct To Be Expected By Chance 33 30 30 . .
Mean Percent of Low-scote Students Guessing 56 59 9t * '
3-H: Arithmetic Computation Sub-test
Mean Percent of [tems Attempted ¢ . 77 70 60
Maan Percent Correct of Items Attempted . b 23 21 24
Percent Corsrect To Be Expected By Chance . v 20 20 20
Mean Percent of Low-score Students Guessing * b 62 66 52
3-K: Arithmetic Concepts Sub-test
Mean Percent of Ttems Attempted o o 94 100 84
Mean Percent Correct of Items Attempted o b 23 22 24
Percent Cofrect To Be Expected By Chance b 4. 25 26 26
Mean Percent of Low-score Students Guessing b bl 89 94 86
3-L: Arithmetic Applications Sub-test
Mean Percent of Items Attempted . . a7 96 90
Mean Percent Correct of items Attempted . M 19 N 17
Percent Cotrect To Be Expected By Chance . * 20 20 20
Mean Percent of Low-score Students Guessing * * 96 87 96
3-M: Vocabulary/Science & Social Studies Sub-test
Mean Percent of 1tems Attempted a5 100 . * ¢
Mean Percent Correct of Sitems Attempted 30 28 N . '
Percent Correct To Be E xpected By Chance 33 33 ¢ ¢ .
Mean Percent of Low-score Students Guessing 96 98 * * .

* This sub-test is not included in this battery.
**This sub-test is nOt in multipte-choice format.
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Multiplying this by the figure in column § (4.9 per-
cent), yields the figure reported in column 7, namely
4.4 percent. Column 6 gives the difference between
the tigures in'columns S and 7. The column 6 figures
represent the percent of the totid number of students
taking the given sub-test who obtained guessing level
raw scores far reasons other than guessing or rundom
response. While these reasons cannot be knawn in any
definitive sense. the major reasons probably invaolve
expiration of time limits. avoidince of items which
appear too difficult 1o the test-taker, or withholding
response because of doubt as to the correct answer.

From the perspective of the main question posed
in this study, column 7 contains the most significant
data. The percentages in this column represent the
percentage of students who — on the basis of the
assumptions which tie behind this study — obtained
too high i score on the basis of guessing.

DISCUSSION

Examination of the results indicites, first, that
fewer than 10 percent of the students tested were prob-
ably guessing on 26 of the 36 sub-tests studied: and.
second, guessing level raw scores were apparently the
result of guessing in the overwhelming majority of
cases. with the exception of Word Study Skills at the
Primary levels and Arithmetic Computation at the
Intermediate and Advanced levels, in which cases
only about one-half to two-thirds of the low scores
were related to guessing. Guessing is a serious prob-
lem on only four sub-tests: Primary { Ward Study
Skilts, Intermediate | Word Study Skitls. Primary 1
Science and Social Studies Concepts. und Primary 1
Vocabulary. The first two of these are inappropriate
for testing heuring impaired children because of the
very nature of the items, which require comparisons
oi sounds, etc. The Annual Survey recommended that
these sub-tests not be used, and the data given here
are based on those programs which did use these tests
despite the recammendation. The other two sub-tests
were revised to Form W-HI1 for the 1970-71 testing
program py printing into the student’s test booklet the

" text of items which are dictated in the original version
of the test. While this apparently assists some stu-

dents, it has the drawback of being written language
which is above the average reading level of the hearing
impaired student. These items. dictated by the
teacher, are appropriately comprehensible to hearing

. students. In wnitten form, the lunguage is beyond that

of hearing impaired students taking the given battery
ard very possibly beyond that of the hearing students
in the standardization sample as well. This may very
well be a major factor underlying the high proportions
of guessing in these two sub-tests.

With the exceptions noted above, then, guessing
does not appear to be a major problem in the National
Achievement Testing Program conducted in 1970-71.
The question of guessing is very largely related to the
issue of testing at appropriate levels of difficulty and
content caverage; the likelihood of guessing increases
substantially if the student is tested with a battery
which is beyond his present range of academic ability.
The present results were obtained on a national basis
in a program in which the ussignment of testing bat-
teries to students. was based on a careful screening
test procedure which has been described elsewhere,!
They represent a significant improvement over the
first National Achievement Testing Program con-
ducted by the Office of Demographic Studies in 1969,
In that earlier program the screening test procedure
was not used, and the proportions of scores in the
guessing range were significantly higher.

Since the purpose of norm-referenced tests such
as the Stanford Achievement Test is to differentiate
among achievement levels in a group of students, since
the extent of guessing as determined by this study is
not of major proportions, and since the availuable data
{e.g.. Jackson, 1955) indicate that scores corrected for
guessing have a high positive correlation with uncor-
rected scores based sunply on the number of correct
answers, it is concluded that the usefulness of the
Stanford Achievement Test with hearing impaired stu-
dents is not significantly impaired by the factor of
guessing on the part of the test-taking students.

'See Academic Achicvement Test Results of a Nut'onal
Testing Program for Hearing tmpaired Students, United
States: Spring 1971, Gallaudet College, Office of Demo-
graphic Studies, Series D, Number 9.

REFERENCES

CIiff. R. The predictive value of chance-level scares.
Educational and  Psychological  Measurement,
1958, 18, 607-616.

Creaser. J.W., and Little, E. B. Formula scoring:
Absotute or retative? Psychological Reports,
1967, 21, 406-408.

Cureton, E.E. The carrection for guessing. The Jour-

Cncl of Experimental Education, 1966, 34, 34-37.

Diamond, J., and Evans, W, The correction for guess-
ing. Review of Educational Research, 1973, 43,
181-191.

Q

Aruitoxt provided by Eic:

Efliott, L., and Healey, W. Achievement testing of
hearing impaired children: Selection of test level,
Mimeographed, St. Louis, Mo., 1970,

Ebel. R. Measwring Educational Achievement En-
glewood Cliffs, N.J.: Prentice-Hall, 1965.

oo Blind guessing on objective achieve-
ment tests. Jewrnal of Educational Measurement,
1968, 5, 321-325.

Frary, R. Elimination of the guessing component of
multiple-choice test scores: Effect on reliabitity
and  validity.  Educationad  and  Psychological
Measurcment, 1969, 29, 665-680.

21



E

O

Garvin, A Q. Nonchance results from a pure-chance
test: A study in response-position-selection set.
Proceedings of American  Psychological As-
sociation, 1971, 6, 99-100.

Gulliksen, H. Theory of Mental Tests. New York:
John Wiley & Sons, 1950,

Hanna, G.S. Influence of ditections regarding guess-
ing on validity, Measurement und Evalnation in
Guidunce, 1970, 3, 35-41,

Jackson, R.A. Guessing and test performance. Educy-
tiondal and Psychological Measurement, 1958, 15,
74-79.

Litte, E. and Creaser, J. Uncertain Responses on
multiple-choice examinations. Psychological Re-
ports, 1966, 18, 801-802.

Lord, F.M. The effect of random guessing on test va-

lidity. Educational and Psychological Meas-
nwrement, 1964, 24, 745.747.

RIC:

Aruitoxt provided by Eic:

Lyerly, 5.B. A note on correcting for chance success
in objective tests. Psychometrika, 151,16, 21-30.

Mattson, D. The effects of guessing on the standard
error of measurement and the reliability of test
scores, Educational und Psychological Measure-
nent, 1965, 25, 727-730.

McCull, W. A new Kind of school examination. Joue-
nal of Educational Research, 1920, 1, 32-46.

Sax, G. Theoretically derived chance scores and their
normative equivalents on a selected number ¢
standurdized tests. Educational and Psychologi-
cal Measurement, 1962, 22, §73-576.

Slakter, M.}, The penalty for not guessing. Journal
of Educational Measurement, 1968, 5, 141143,



Intercorrelations Among the Sub-Tests of
the Stanford Achievement Test,
Hearing Impaired Students: United States, Spring 1971

Raymond J. Trybus

INTRODUCTION

One of the technical considerations in the desiga
of an achiecvement test is the extent to which the vari-
ous sub-tests which make up a test battery are cor-
related with each other. While there are no hard and
fast rules. it is gencrally desirable that such sub-test
intercorrelations be low and positive. When this is the
case, the correlations constitute evidence that the vari-
ous sub-tests are in fuct measuring different arcas of
knowledge which are more or less independent. High
posilive intercorrelations. on the other hand, do not
necessarily negate the value of the correlated
measures, since all human performances tend to have
some positive inlercorrelation and since other consid-
erations of curriculum coverage and the logical divi-
sions of academic subject matter enter into test design
as well. Nevertheless. low correlation figures lend
added weight to claims regarding the distinctness or
independence of various subject matter fields.

This study examines the intercorrelations among
alt the sub-tests of all five batteries of the Stanford
Achievement Test used in the Spring 1971 Nutional
Testing Program conducted by the Office of Demo-

_grapic Studies and involving special educational pro-
grams serving hearing impaired students. The data are
presented in three sections: first, the figures for hear-
ing impaired students, regardless of sge. are presented
along with the conipuradble figures for the standardiza-
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tion group;! second, the figures for the hearing
impaired students are presented according to the age
of the students; finally, the average intercorrelations
of each sub-test with other sub-tests in the same bat-
tery are examined, with a view to the selection of a
screening test required for testing hearing impaired
students. These data are subject to the same cautions
and limitations which apply to all data derived from
the 1971 testing program. Appendix 1 describes these
limitations in detail. The intercorrelations reported for
the hearing standardization sample were oblained
from the Technical Supplement for the Stanford tests?
and are based on results obtained with Form X of
the tests. As such, they are not directly comparable
to the correlations reported here for Form W, but the
similurity of content, format., and psychometric
characteristics of the two formy suggests that the dif-
ferences between them in intercorrelation coefficients
would be very small; and the reported figures are
therefore useful for general comparisons such as those
intended here.

{The term “standardization group'’ used throughout this
paper tefers 1o the national sample of normally hearing stu-
dents on whom the normative data for the Stanford test are
based.

*Kelley. T.L... Madden. R., Gardner, E. F., and Rudmun,
H. C. Stanford Achievemcent Test Technical Supplement,
New York: Harcourt, Brace & World, Inc., 1966, pp 16-18.
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TABLE 1. MEAN ANDMEDIAN INTERCORRELATIONS FOR THE FIVE BATTERIES OF THE STANFORD
ACHIEVEMENT TEST FOR HEARING IMPAIRED AND STANDARDIZATION GROUP STU.
DENTS: UNITED STATES, SPRING 1971, '

Hearing Impaired Standardization Group

Battery Meaii | Madian ___Masn_ Madian
Primary 1* .46 46 .83 63
Primary 1** A5 A48 .65 .87
intermediate 1**° , .60 B0 69 70
Intermediate {{**** .83 53 70 Y3
Advanced®**** 61 62 .68 .69

*Stancardization Group figures are based on Grade 1 studcnts.

* *Standardization Group figures are bazed on Grade 3 students.

* **Standardization Group figures are based on Grade 4 students.

* ¢ *¢Srandardization Group figures sre based on Grade 6 students.
* ¢+ eStandardization Group figures are based on Grade 9 students.

TABLE 2: INTERCORRELATION MATRIX FOR THE PRIMARY | BATTERY, STANFORD ACHIEVE-
MENT TEST, FOR HEARING IMPAIRED AND STANDARDIZATION GROUP STUDENTS.

Word Study Paragraph
Teost Arithmetic Skitls Spelling Vocabulary Meaning
Word Meaning .68* A4 65 .28 .78
60" .13 73 .65 72
Paragraph Meaning 58 46 .69 .30
.60 67 A .50
Vocabulary .34 .23 .25
.63 .61 .49
Spelling 46 .50
.59 72
Word Study Skills .44
.66

*In each case the upper figure is that for the hearing impaired group (N 2:53900).

**In each case the lower figure is that for the standardization group (N == 1000), These figures are reproduced trom Stanford
Achievement Test, copyright © 1964-66 by Harcourt Brace Jovanovich, Inc. Reproduced by aermission.




INTERCORRELATIONS FOR
THE HEARING IMPAIRED AND
THE STANDARDIZATION GROUPS

Table t repocts the mean and median intercorrela-
tions for the ftive batteries for both the hearing
impaired and the standardization group-. Tables 2
through 6 report the intercorrelations for all the sub-
tests of all batteries, for both the hearing impaired and
the standardization groups.

From inspection of these tables it is apparent that
the correlations are generally lower for the hearing
impaired group. The overall average correlation for
the hearing impaired group (unweighted) is .51; the
corresponding figure for the standardization group is

’

67. The evidence, then, suggests that the various
academic tasks of reading. figuring, elc., are some-
what more independent forms of kncwledge among
the hearing impair: 4 students than is the case among
the standardization group students. The data in Ta-
ble 1 also indicate a teend for the averuge intercorrela-
tion to increase from the lower to the upper batteries
for hearing impaired students. A similar trend exists

- in the standardization group data, but to a lesser

degree. Expressed another way, this suggests that
knowledges which tend to be separate and independ-
ent in the earlier years of academic training begin
to become more integrated as the individual pro-
gresses academically.

TABLE 3: INTERCORRELATION MATRIX FOR THE PRIMARY Il BATTERY, STANFORD ACHIEVE-
MENT TEST, FOR HEARING IMPAIRED AND STANDARDIZATION GROUP STUDENTS.

Arithmetic  Arithmetic Word Study Science & Paragraph
Test Concepts Computation bLanguage Skills Spelling  Social Studies Meaning
Word 52* 39 54 .36 50 5 67
Meaning 70" 53 .74 .69 72 ,66 .83
Paragraph .60 48 .65 .38 .63 48
Meaning .73 .57 .78 73 .76 .62
Science & Social 49 .36 44 .23 .33
Studies Concepts .64 46 .57 .54 46
Spelling .38 .38 55 21
.63 54 3 69
Word Study .35 18 27
Skills .68 53 .70
Language .60 .52
70 .56
A, Arithmetic . 67
Computation .67

*tn each case the upper figure is that for the hearing imaaired group (N ~=5900).
*%)n each case the lower figure is that for the sisndardization group (N 7 1000). These figures are reproduced from Stanford
Aclhievement Test, copyright © 1964-66 by Harcourt Brace Jovanovich, In¢. Reproduoed by permission.
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TABLE 4:

INTERCORRELATION MATRIX rFOR THE INTERMEDIATE | BATTERY, STANFORD
ACHIEVEMENT TEST, FOR HEARING IMPAIRED AND STANDARDIZATION GROUP STU-

DENTS.
Social Arithmetic  Arithmetic  Arithmaetic Word Study Paragraph
Test Studies Science Apglications Concepts Computation Language Skills Spalling Meaning
Word 49" 54 44 42 28 54 37 62 62
Meaning .78** .13 .63 .61 50 .75 A .70 .82
Paragraph 81 .63 55 .49 32 .61 42 .53
Meaning .82 77 .70 .67 .57 .79 .73 .74
Spelling .51 .49 .46 .44 45 .66 .34
.68 .64 .60 .65 .53 .76 74
Word Study .33 .38 36 .33 18 45
Skills 72 .80 .65 .64 .59 .80
Language .61 .68 .60 .56 46
.76 72 .70 .69 .64
Arithmetic 49 .32 .62 .64
Computation .57 .65 .66 .63
Arithmetic .66 .50 77
Concepts .64 .70 74
Arithmetic .69 .58
Applications .71 .72
Science .67
.80

*1n each case the upper figure is that for the hearing impaired group (N X 2800).
*Min cach case the 'ower figure is that for the standardization group (N == 1000}, These figures are reproduced from Stanford

Achievement

Test, copyright © 1964-66 by Harcourt Brace Jovanovich, inc. Reproduced by permission.



TABLE 5: INTERCORRELATION MATRIX FOR THE INTERMEDIATE Il BATTERY, STANFORD
ACHIEVEMENT TEST, FOR HEARING IMPAIRED AND STANDARDIZATION GROUP STU-

DENTS.
Social Arithmetic  Arithmetic  Arithmetic Paragraph
Taest Studies Science  Applications Concepts Computation Language  Spelling Meaning
Word . 64" .63 .45 B Y .26 .56 .56 .64
Meaning a7t a7 10 .69 .65 .76 70 .83
Paragraph .61 .70 51 .40 .28 56 48
Meaning .80 .81 .74 72 .61 .80 .70
Spelling .52 41 47 .39 .46 .68
.53 .58 .60 56 .59 .76
Language .60 .53 .56 .51 51
.70 .77 74 .73 .68
Arithmetic .50 .26 .69 .67
Computation .52 .59 .70 .68
Arithmetic .56 41 .76
Concepts 77 .69 .84
Arithmetic .68 .63
Applications .72 .79
Science .66
.80

*In each case the upper figure is that for the hearing impaired group (N 2 1400).

**in each case the lower figure is that for the standardization group (N == 1000). These figures are reproduced from Stanford
Achievement Test, copyright © 1964-66 by Harcourt Brace Jovanovich, Inc. Reproducad by permission.
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TABLE 6: INTERCORRELATION MATRIX FOR THE ADVANCED BATTERY, STANFORD ACHIEVE-
MENT TEST, FOR HEARING IMPAIRED AND STANPARDIZAT!ON GROUP STUDENTS.

Soclat Arithmetlc  Arithmetic  Arithmetic
Teost Studies Sclence  Applications Concepts Computation Language Spelling
Paragraph .80* 72 .68 .66 .39 73 .60
Meaning _ gt .84 .69 72 .68 .78 .60
Spelling .63 49 . .48 .67 .63 .76
.38 .55 A5 54 .58 .70
Language .76 63 61 66 .69
.65 77 .66 .74 .74
Arithmetic 47 40 .61 .75
Computation .55 .68 .70 81
Arithmetic .67 .60 .75
Concepts .67 .76 .75
Arithmetic Vi .61
Applications .65 A
Science 77
.80

*in each case the upper figure is that for the hearing impaired group (N X 725).

**1n each case the fower figure is that for the standardization group (N ~= 1000). These figures are reproduced from Sianford
Achievement Test, copyright > 1964-66 by Harcourt Brace Jovanovich, inc, Reproduced by permission.

TABLE 7: AGE RANGES IN.YEARS® AND NUMBERS OF STUDENTS"* FOR THE INTERCORRELATION
MATRICES FOR HEARING IMPAIRED STUDENTS, BY AGE GROUP.

Age Group 1 Age Group 2 Age Group 3 Age Group 4

) Age Age Age Age
Battery N Range N Range N Range N Range
Primary | 1362 8 & Under 1485 9-10 1670 1112 | 1411 13+
Primary 11 1651 11 & Under 1848 1213 1658 14-16 860 17+
Intermediate | 654 13 & Under 801 14-15 730 16-17 631 18+
Intermediate 11 306 14 & Under 425 1516 486 | 1718 22 19+
Advanced 134 15 & Under 287 16-17 173 18 131 19+

*All ages were computed as of December 31, 1970. The four age groups were selected s0 as to minimize the variation in
size of the groups, while maintaining whole-year age groups (i.e., age groups bounded by fractional ages were not used).
**The N's reported here are maximum possible N's; i.e., the reported N is Lhe greatest N obscrved for any correlation in the
matrix for the given battery. The N's for some of the correlations are lower than this maximum due to incomplete test batteries,
absence of some students on one or another day of testing, etc.




INTERCORRELATIONS FOR
THE HEARING IMPAIRED GROUPS,
BY AGE

In order to determine the inttuence of the age of
heating impaired students an the intercorreations
obseived among their sub-test scores, the group of
students receiving each of the five battery levels was
divided into four age groups in such a way as to
minimize the variation of numbers of students
assigned to cach of the four groups. All ages were
computed as of December 31, 1970, and only whole-
year ages were considered in group assigament. Ta-
ble 7 presents the age ranges in years for each of the
four age groups for cach of the five battery levels,
along with the number of students falling into each
cilegory.

The intercorrelstions obtained for the four age
groups for cach of the five buttery levels are presented
in Tubles 8 through 12, In each cell of the table, the
top figure is for the youngest age group, the second
figure for the nest oldest group, and so on 1o the figure
for the oldest age group at the bottom of the cell.

Examination of these tubles indicates the pres-

enee of some age trends for hearing impaired students,
but these trends are caomplex and do not hold in every
individual case. Overall, for the Prevary | battery the
trend is to tower correlations as age increases. Twelve
out of fifieen correlations decreased across age
groups, with an average decrease of .09, For the Pri-
mary 11 battery, 21 out of 28 correlations show a
decrease across age groups, with the average decrease
being .06. In the Intermediate | battery 22 out of 45
correintions show a decrease, and the resulting mean
change shows a decrease of less than .01 as age
increases. In the Intermediate [l battery, 26 out of
36 correlations decrease across age, with a mean
change of .04. In the Advanced battery the situation
is reversed, with 24 out of 28 correlations showing
an increase as age increases, with & mean increase
of .06 from the youngest to the oldest group.

While the available figures for the hearing stan-
dardization group are based on different age groups,
the pattern seems to be one of increasing correlations
as age increases. For the Primary 11 standardization
group the mean correfation rises from .58 to .65 be-
tween Grade 2 and Grade 3. For the Intermediate i1
battery the rise is from .66 to .70 between Giade 2

TABLE 8: INTERCORRELATION MATRIX FOR THE PRIMARY | BATTERY, STANFORD ACHIEVE-
MENT TEST, FOR HEARING IMPAIRED STUDENTS, BY AGE GROUP.

. Word Study Paragraph
Test ‘ Arithmetic Skills Spelling Vocabulary Meaning
Word Meaning 68" 57 .68 .27 .79
52 .46 .66 21 .27
.46° .46 .59 _ .23 75
51" .27 .56 .34 .77
Paragraph Meaning .59 .54 .65 .29
.63 47 61 .24
54 .51 54 .26
.55 .28 48 .36
Vocabulary .34 .27 .24
.34 .31 27
3 .23 .20
.32 A1 .28
Spelling 47 .63
.46 .54
42 .50
.34 .41
Word Study Skills .50
.48
A3
.34

*1n each cell of this table, the topmost correlation figure s that for the 8 year old and under group; the second is for the 9-10
year ofd group; the third is for the 11.12 year otd group; and the bottom-most figure is for students 13 years old and up.
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TAHES: INTERCORRELATION MATRIX FOR THE PRIMARY !l BATTERY, STANFORD ACHIEVE-
MENT TEST, FOR HEARING IMPAIRED STUDENTS, 8Y AGE GROUP.

Science &
Arithmetic  Arithmetic Word Study Social Paragraph
Tost Concepts Compnutation Language Skills Spelling  Studies Meaning
Word .55" .39 .52 43 .61 .48 .68
Meaning 61 A0 .54 34 .63 .50 .68
50" .38 .55 35 47 .60 87
.50°* .35 .55 .38 .39 .56 .63
Paragraph .63 48 .65 .45 .58 .43
Meaning .69 .51 .66 .39 .56 .48
.69 47 .65 33 .46 .49
.57 .43 .64 .33 .45 b3
Science & Socia! .46 3 3A .30 .32
Studies 47 .32 43 .26 .36
: .48 .33 46 .24 .24
47 .26 .45 23 .26
Spelling .45 Az .57 3
.39 .36 .59 .25
.26 .27 42 15
24 13 44 .26
Word Study .45 .29 40
Skitls .36 .28 29
.38 .25 .30
35 22 .23
Language .58 49
.58 .51
.60 .49
.59 .49
Arithmetic .66
Computation .67
.66
.64

*In each cell of this table, the topmost correlation figure is that for the 11 year old and under group; the second is for the 12:13
year old group; the third is for the 14-16 year old groun; and the bottom-most figure i is for students 17 years old and up.




TABLE 10: INTERCORRELATION MATRIX FOR THE INTERMEDIATE | BATTERY, STANFORD
ACHIEVEMENT TEST, FOR HEARING IMPAIRED STUDENTS, BY AGE GROUP.

Socia! Arithmetic  Arithmetic  Arithmatic Word Study Parsgraph
Tast Studies Science Applications Concepts Computation  Language Skills Speiling Mesning
Word Meaning 47" .52 42 .40 .21 .52 40 .49 .64
46" .63 43 41 27 .63 37 A48 .61
54" .67 .48 .46 33 .66 M .65 .64
47° .52 43 42 31 54 39 54 .60
Paragraph .63 66 .69 .63 .30 .61 .50 .65
Meaning .62 64 .65 46 .35 61 42 .52
.60 .60 .63 48 .32 61 40 .53
.69 .63 .56 .62 .39 62 39 .56
Spelling 54 .58 .48 .46 44 .69 A3
a7 .47 46 .43 W 3] .63 37
.49 47 .40 .39 40 .66 36
.50 .49 .46 41 47 64 45
Word Study .39 46 .39 .39 .23 .55
Skills 44 A 45 .39 33 49
31 .36 .40 .36 31 42
3 .32 .39 37 20 .44
Language .62 .63 .59 .b? 41
.61 57 61 .54 47
.62 .57 60 .57 .50
.68 .56 .56 .52 47
Arithmetic 49 .33 .55 .58
Computation 43 .30 .62 .64
49 .38 62 .64
.64 .37 .64 .64
Arithmetic .64 .52 74
Concepts 62 .48 a7
* .66 .52 .7
.70 .63 .78
Arithmetic .70 59
Applications .67 .59
.69 .60
.70 .68
Science .67
.67
.69
.67

*In each cell of this table, the topmost correlation figure is that for the 13 year old and under group; the second 15 for the 14.15
vear old group:; the third 1s for the 16-17 vear old group; and the bottom-most figure is for students 18 years old and up
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TABLI: 11: INTERCOBRELATION MATRIX FOR THE INTERMEDIATE, |l BATTERY, STANFORD
ACHIEVEMENT TEST, FOR HEARING IMPAIRED STUDENTS, BY AGE GROUP.

Social ‘ Arithmetic Arithmetic Arithmetic  Paragraph
Test Studies Science Applications Concepts Computation  Language  Spelling Meaning
Word Meaning 57" .68 46 42 .26 .60 .57 .68
.51t .68 .45 .39 22 .55 4 72
68" .59 47 .37 34 .57 .61 .60
.46* .55 .39 .31 .28 .60 .59 .66
Paracraph .61 713 .52 43 33 .63 .66
Lieaning .61 .69 .50 .39 25 .55 48
.66 .69 .68 . 47 37 .56 .51
.59 .63 .49 .38 37 .56 .56
Spelting .58 49 .63 40 44 N
.45 40 40 .35 .36 .65
.53 43 .46 37 47 A
.48 .39 .46 .35 43 .61
Language .66 .58 .56 .46 43
.56 .49 .53 .50 45
.59 .54 .56 .51 .57
.55 54 .62 .58 .59
Arithmetic .50 31 WA .61
Computation .43 .24 .64 .63
.54 .35 .70 .69
.48 .28 WA .75
Arithmetic 55 43 73
Concepts .56 .43 .75
.55 45 .76
54 .35 AR
Arithmetic .68 .55
Applications .69 54
.69 .57
.62 .45
Science .70 ,
.65
.69
.59

*In each cell of this table, the topmost correlation figure is that for the 14 year old and under group; the second is for the 15-16
year ofd group; the third is for the 17-18 year old group; and the bottom-most figure is for students 19 years old and up.




TABLE 12:

INTERCORRELATION MATRIX FOR THE ADVANCED BATTERY, STANFORD ACHIEVE.

MENT TEST, FOR HEARING IMPAIRED STUDENTS, 8Y AGE GROUP.,

Social Arithmetic  Arithmetic  Arithmetic
Test Studies Science Applications Concepts Computation Language Spelling
Paragraph .76° 73 .58 62 A7 .76 .66
Meaning ‘ 79" 73 .57 .55 .35 e .60
85" .68 .69 57 40 1 62
82* .72 .63 .58 51 7 .69
Spelling .64 .49 46 53 .54 .78
.66 .54 .51 57 .48 77
.54 .36 40 .54 .52 .70
74 .61 .65 .66 .60 .76
Language 73 .62 .52 .63 .58
.76 .65 .62 .68 .59
72 .57 .69 .62 .56
.81 .69 N 1 .69
Arithmetic .52 42 .6 72
Computation .49 42 .61 .75
.39 .34 . .74
.56 51 .67 .81
Arithmetic .69 .61 77
Concepts .69 .65 .74
.62 .51 75
.70 .62 77
Arithmetic 1 .63
Applications 72 .63
.64 .55
.76 .66
Science .77
.78
72
.80

*In each cell of this table, the topmost correlation figure is that for the 15 year old and under group. the second is for the 16-17
year old group, the third is for the 18 year old group; and the botlom-maost figure is for studenls aged 19 years old and up.

and Grade 3. For the Intermediate 1 battery the
rise is from .66 to .70 between Grade S und Grude
6. The figures for the Advanced baltery are somewhat
{ess clear-cut, with mean correlations of .66, .69, and
.68 for Grades 7. 8. and 9 respectively. The trends,
inany case. seem generally 1o be in opposite directions
for the hearing impaired and the stundardization
groups.

These results. both those for the age groups and
those for the hearing impaired versus the standardiza-
tion group. suggest the possibility of different factor
structures for the hearing impaired group as compared
with the standardization group and of different trends
in change of fuctor structure across wge for the two
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groups. These factor analyses have not yet been done,
but might prove 1o be very instructive in the investiga-
tion of the urganization of academic abilities in the
hearing impaired student population as compared with
the general hearing population.

AVERAGE INTERCORRELATION OF
A SUB-TEST WITH ALL OTHER
SUB-TESTS IN THE BATTERY

A final issue of concern with respect to the inter-
correlations is the question of which sub-tests have
the highest average intercorrelations with all the other
sub-tests in the battery. This has practical implications

1



for testing of hearing impatred students as one basis
for selection of a screening device.> A sub-test which
has a high average intercorrelation with all other sub-
tests in the battery will be a better predictor of overall
performance than another sub-test which has a lower
average intercorrelation, and therefore will be more
appropriate as a screening test. Table 13 lists the aver-
age intercorrelations for all sub-tests of the five bat-
teries employed in the 1971 testing program. For com-
parison purposes the average intercorrelations are

JFor a review of the screening procedures and their
rationale, see Office of Demographic Studies publications
Series D, Number 9, Acadenmic Achievenent Test Results
of a National Testing Program for Hearing Impaired Stu-
dents, United States: Spring 1971 and Series D, Number
t1, Studies in Achievement Testing, Hearing Impaired Stu-
dents, United States: Spring 1971.

reported both for the hearing impaired group and for
the standardization group.

Examination of these tables shows that for the
Primary I level, Paragraph Meaning has the highest
average correlation; for Primary II, it is second by
one point (i.e., .54 as compared with .55 for the Word
Meaning Sub-test). For the three upper levels, Para-
graph Meaning ranks fourth, after Social Studies, Lan-
guage, and Arithmetic Applications, although the dif-
ferences among the average intercorrelations for these
four sub-tests are small at the upper levels,

In relating these findings to the problem of select-
ing a particular sub-test to serve as the screening
instrument, two considerations are relevant, First, it
seems desirable to maintain the greatest possible sim-
plicity in the procedures for achievement testing, since
a large number of factors already enter into the use

TABLE 13: AVERAGE INTERCORRELATIONS OF THE SUB-TESTS WITH ALL OTHER SUB-TESTS IN
THE SAME BATTERY, HEARING IMPAIRED STUDENTS AND STANDARDIZATION GROUP
STUDENTS, SPRING 1971,
Primary | Primary |1 Intermediate | | {ntermediate Il Advanced
Sub-test sG* | HI**| s6 | Wi | s | Wi | s6 | Wi | s6 | Hi

Word Meaning .67 .55 .70 .50 .69 47 12 .60 - —

Paragraph 64 54 .72 .54 .73 .63 .76 .52 .73 .63
Meaning

Vocabulary .56 .28 —— — —_ — — — - —

Science & Sacial - - .56 41 — — - - - —
Studies Concepts

Spelling .65 .49 .64 41 .66 .49 63 .50 .64 .68

Word Study .68 41 .65 .28 T .35 - — - -
Skills

Language - - .68 .51 73 .56 74 .56 J2 .} .68

Arithmetic —— — 55 43 .58 42 .62 45 .68 .63
Computation

Arithmetic 62 .48 .68 .52 .65 .53 N .51 VA .65
Concepts

Acithmetic —— — —— —— .68 .56 73 .58 .66 .62
Apptications

Science - —— —— - g1 .52 73 .52 73 .60

Social - - —- —— 72 .56 .70 .58 .64 .69
Studies

*SG = Standardization Group
**Hi=Hearing Impaired Group
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of such tests with hearing impaired students. On this
basis, it would be more appropriate to use the Para-
graph Meaning Sub-test as the screening test at all
levels simply for the sake of uniformity and simplicity.
The second consideration reinforces the first and
involves the fact that for this 1971 testing program
over 70 percent of all students tested were tested at
the two primary levels. With these considerations in
mind, the choice of the Paragraph Meaning Sub-test
as the screening instrument for this testing program
and for future testing purposes seems to be an appro-
priate one.

SUMMARY

This study has examined the intercorrelations
among the sub-tests of the Stanford Achievement Test

O

RIC

Aruitoxt provided by Eic:

for hearing impaired students, By comparison with the
hearing standardization group, the correlations for the
hearing impaired group tend to be lower in most
instances. Whén considered across age gioups, the
correlations for the hearing impaired students tend to
decrease as age increases, except for the Advanced
battery in which the correlations increase with age.
This is different from the standardization group, in
which the general tendency is for correlations to
increase with age at all test levels. Finally, considera-
tion of the average intercorrelations of each sub-test
with all other sub-tests in the same baltery suggests
that the Paragraph Meaning Sub-test is the best single
sub-test to use as a screening device for assigning the
most appropriate battery with which to test a hearing
impaired student.
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Results of a Survey on the Use of
Achievement Tests in Educational Programs
For Hearing Impaired Students:
United States, 1972-73

Carol Buchanan

INTRODUCTION

In 1968 the attention of the Annual Survey of
Hearing Impaired Children and Youth was directed
to the need for research in the area of the achievement
tests being administered to hearing impaired students.
Only the Form B Elementary Level Reading Sub-test
of the 1958 Metropolitan Achievement Test had been
standardized for hearing impaired students at that
time; therefore, most programs were presumably using
tests normed only on normally hearing students. Obvi-
ous questions about the reliatility and validity of test
scores arise when a test is administered to persons
for whom it was not designed and upon whom it was
not standardized. Part of the resources of the Annual
Survey was therefore committed to determining the
suitability of such tests for hearing impaired students
and, to the extent necessary to obtain accurate
measurement, to devising modified test materials and
procedurds.

Because of the complexity involved in evaluating
the appropriateness of such a test, efforts were con-
centrated on one test. The Stanford Achievement Test
was selected for study on the basis of data obtained
at the time of the first Annual Survey indicating that
the Stanford was the most commonly used test in
educational programs for hearing impaired students.
Accordingly. two National Achievement Testing
Programs were conducted by the Annual Survey, in
1969 and again in 1971, to obtain information on the
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performance of hearing impaired students on the Stan-
ford Achievement Test Series.t

THE PURPOSE OF THE 1972-73
ACHIEVEMENT TESTING SURVEY

The first two achinvement testing programs made
use of the 1964 edition of the Stanford test, then the
current edition. During 1972 the publishers of the
Stanford test were engaged in the preparation of a new
test series, to be published as the 1973 edition of the
Stanford Achievement Test. The changes from the
previous (1964) edition were extensive, reflecting the
changes in school curricula since the early 1960's.

'The data from these programs are reported in publica-
tions: Academic Achievement Test Performance of Hearing
Impaired Students, United States: Spring 1969. Gallaudet
College, Office of Demographic Studies, Series D, Number
1. Item Analysis of Academic Achievement Tests Hearing
Impaired Students, United S:ates: Spring 1969. Gallaudet
College, Office of Demographte Studies, Series D, Number
2. Item Analysis of an Achievement Tes'ing Program for
Hearing Impaired Students, United States: Spring 1971, Gal-
laudet Cotlege, Office of Demographic Studies, Series D,
Number 8. Academic Achievement Test Results of a
National Testing Program for Hearing Impaired Students,
United States: Spring 1971. Gallaudet College, Office of
Demographic Studies, Seriecs D, Number 9. Studies in
Achievement Testing, Hearing Impaired Students, United
States: Spring 1971, Gallaudet College. Office of Demo-
graphic Studies, Series D, Number 11.



After consullation with ¢ducators and other profes-
sionals working with hearing impaired studeats, it was
determined that further achievement testing activities
of the Annual Survey should use the new edition of
the Stanford, if' it were still the case that the Stanford
series was the most widely used achievement test in
programs for hearing impaired students. To make this
deternination, a survey of the usage of achievement
tests in educatlonal programs for hearing impaired stu-

dents wils begun in the fall of 1972,

PROCEDURES

The first step involved an attempt to identify all
special educational programs for hearing impaired stu-
dents in the United States. In conjunction with many
sources, especially the Conference of Executives of
American Schools for the Deaf, a list of more than
1100 possible programs was constructed. Approx-
imately 230 programs were deleted from the list either
because they served only preschool children or
because a determination could not be made concerning
the exact nature of the students they served. The
remaining 864 programs to which the survey postcard
was sent were divided into three groups on the basis
of the degree of their involvement with Annual Survey
data collection activities in the past. It was assumed
that the degree of past involvement with the Annual
Survey would be a factor associated with the type of
achievement test used in the various programs. In line
with this assumption the results which follow will be
reported for each of three levels of involvement.

The first group of 280 programs consisted of those
programs which had participated in the 1971 Achieve-
ment Testing Program and which also supplied demo-

graphic information to the Annual Survey for that
year. A total of 292 programs participated in the 1971
pragram, bul this number dropped to 280 due to the
consolidation of some programs and the discontinua-
tion of others.

The second group, consisting of 356 programs,
included those who reported demogriphic information
10 the Annual Survey, but had not participated in the
1971 testing program.

The third group of 228 programs consisted of
those which had noy participated in the 1971 testing
program and were ffot supplying demographic infor-
mation to the Annual Survey. but were known to be
still in operation, providing special educational ser-
vices to hearing impaired students.

The survey postcard, a copy of which is
reproduced below, was then sent to each of the pro-
grams in the three groups described, along with appro-
priate explanatory materials describing the purpose of
the survey and the method of answering the survey
questions. A follow-up mailing, again containing a
copy of the survey postcard and explanatory materi-
als, was sent to those programs which had not
responded to the original mailing within approximately
one month,

RESULTS OF THE SURVEY

A total of 735 programs out of the 864 contacted
responded to the survey, for an overall response rate
of 85.1 percent, The response rates for the three
groups of programs described above appear in Table
1-A. The response rates for Groups 1 and 2 (programs
participating in the Annual Survey) are both substan-
tially higher than the rate for Group 3 (programs not

NATIONAL SURVEY OF ACHIEVEMENT TESTING WITH HEARING IMPAIRED STUDENTS

1. Are you administering a standardized
achievement test to your hearing impaired
students during this 1972.73 school year?

O YES O NO

If “YES" please answer Questions 2, 3, and 4.
If “NO" please answer Question 2.

2. Do you plan to administer a standardized
achicvement test to your hearing impaired
students NEXT YEAR (1973-74 school

year)
0O YES 0 NO

‘3. Which achievement test{s} are you ad-
ministering this year? Check all that apply.
O Stanford Achievement Test, 1964
[ Stanford Early School Ach. Test
[ Metropolitan Ach, Test, 1970
O Metropolitan Ach. Test, 1958
7 lowa Test of Basic Skills
[0 American School Ach. Tests
O California Ach. Tests, 1970
QO California Ach. Tests, 1957
[0 Wide Range Achievement Test
(O Gates-MacGinitie Reading Tests
(O Gray-Votaw-Rogers Test
QOther - . . _____

(name of ten)

4. Approximate number of Hearing impalred
Students to be tested _.__ . _____,

37



TABLE 1: NUMBER AND PERCENT OF MAIL SURVEY RESPONSES AND USABLE DATA, AND EXTENT
OF ACHIEVEMENT TESTING AMONG RESPONDENTS FOR THE 1972-73 SCHOOL YEAR.

1-A: NUMBER AND PERCENT OF RESPONSES TO THE MAIL SURVEY.

Programs Contacted Responses Received
Program Category Number ) Percent Number Percent
All Programs §6_4 m _7_§_§ 92_1_
Group 1 280 100 2560 89.3
Group 2 356 100 320 89.9
Group 3 228 100 165 724

1-B: NUMBER AND PERCENT OF USABLE DATA AMONG RESPONSES TO THE MAIL SURVEY.

Program Data Received Data tnapplicable Data Unusable . Data Usable
Category Number | Percent Number | Percent Number | Percent Number | Percent
All Programs 735 100 69 94 30 4.1 636 86.5
Group 1 250 100 4 1.6 3 12 243 97.2
Group 2 320 100 43 134 20 6.3 257 80.3
Group 3 165 100 22 133 7 4.2 136 825

1.C: NUMBER AND PERCENT OF RESPONDING PROGRAMS TESTING DURING THE 1972-73 SCHOOL

YEAR.
Usab?ébl‘i;s—ponses Received e Programs Testing
Program Category Number Percent vNumber Percent
All Programs 836 100 375 59.0
Group 1 243 100 199 81.9
Group 2 257 100 118 45.9
Group 3 136 100 58 42,6




participating in the Annual Survey). In 69 cases the
information obtained on the survey postcard or in an
accompanying letter {ndicated that the program was
not appropriate for the survey, since the program pro-
vided no educational services, was intended solely for
preschool, mentally retarded, or deaf-blind students,
or was inappropriate for other reasons. In another 30
cases the responses to the survey were unclear or con-
tradictory and were unable to be verified via telephone
follow-up. Table 1-B shows the number and percent
of responses in each of these categories for the three
groups of programs and the number and percent of
usable responses. Table 1-C indicates that, of the
three groups of programs, Group 1 contained the high-
est proportion of programs intending to administer an
achievement test to their students during the 1972.73
school year. This trend is to be expected since, by
definition, Group 1 programs were sufficiently
involved in achievement testing to have agreed to join
the 1971 National Testing Program and thus to have
administered at least the Stanford Achievement Test
during the 1970-71 school year. Less than half the
programs in Groups 2 and 3 indicated plans to use
an achievement test during the current school year.

The responses to the survey questions regarding
testing plans for the current year and for the sub-
_ sequent year fell into six categories:

(1) testing both this year and next year;

{2) testing this year but not next year;

(3) testing this year but unsure of next year;

(4) not testing this year but testing next year;
(5) not testing this year and unsure of next year;
(6) not testing either year.

Table 2 shows the number and percent of programs
in each of the three groups whose responses fell into
the six categories described above. The responses
indicate that a majority of programs in all three groups
(87.6 percent, 59.9 percent, and 58.9 percent for
Groups !, 2, and 3 respectively) plan to use an
achievement test during at least one of the two years
surveyed.

On the postcard questionnaire, the respondents
were directed to ‘‘check all that apply’’ in indicating
the achievement tests they planned to administer dur-
ing the 197273 school year. Since the Stanford
Achievement Test was the most frequent choice, the
data are displayed in Table 3 in relation to the selection
of that test. The three resulting categories are:

(1) using only the Stanford test; ,

(2) using the Stanford test along with some other
achievement test(s);

(3) using only some test other than the Stanford
test.

Table 3 displays the survey results in these three
categories, both for the numbers of programs choosing
each possibility and for the number of students to be
tested under each condition. Examination of Table 3
indicates that 75 percent of the programs in Group |
chose the Stanford test either exclusively or in combi-
nation with other tests. However, most programs in
Groups 2 and 3} (62 percent and 66 percent respec-
tively) selected tests other than the Stanford. In terms
of the numbers of students being tested, 84 percent
of the students in Group | programs, 65 percent of o
those in Group 2 programs, and 50 percent of those

TABLE 2: NUMBER AND PERCENT OF RESPONDING PROGRAMS IN EACH OF THREE GROUPS OF
PROGRAMS, ACCORDING TO THE PATTERN OF RESPONSE REGARDING TESTING PLANS
FOR THE 1972-73 AND 1973-74 SCHOOL YEARS.

All Groups
Combined

Number} Percent

Category of
Testing Ptans

Group |
Number | Percent

Group 2
Number | Percent

Group 3
Number] Percent

TOTAL 636 | 100 | 23 | 100 | 257 | 100 | 136 | 100
Testing Both Years 347 54.6 186 76.5 107 41.6 54 39.7
Testing 72-73, Unsure 73-74 21 3.3 10 4.1 9 356 2 1.6
Testing 72-73, Not 73-74 7 11 3 1.2 2 0.8 2 1.5
Not testing 72-73,

testing 73-74 72 11.3 14 58 36 14.0 22 16.2
Not testing 72-73,

unsure 73-74 39 6.1 16 6.2 19 7.4 5 3.7
Not testing either year 150 236 15 6.2 84 32.7 51 376
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TABLE 3: FREQUENCY OF TEST SELECTION RELATIVE TO THE STANFORD ACHIEVEMENT TEST.

PROGRAMS ‘STUDENTS
Stanford | Stanford with | Other Stanford ”St;mford with{ Other
TOTAL Test Only | Other Tests »*Tes ts* | TOTAL [ Test Only] Other Tests Tests*
l_\_l_EGvoups 315 109 106 160 29,023 10,649 11,743 6,731
G;oup 1 199 81 69 49 21,990 8,752 9,682 3,356
Group 2 118 22 23 73 4,447 1,272 944 2,231
Group 3 58 6 14 38 2,686 526 1,117 944

*Includes those responses which indicated that a specific test had not been decided upon.

in Group 3 programs were in programs planning to
use the Stanford test, either alone or in conjunction
with other tests. Since in Groups 2 und 3 the majority
of programs chose tests other than the Stanford,
while the majority of students were receiving the
Stanford test, it is apparent that programs with larger
student enrollments are more likely to use the Stanford
test than are smaller schools. Table 4 shows the aver-
age number of students being tested per program, by
program group and lest selection category.

each specific achievement test. Columns headed by
the name of a specific achicvement test present data
for situations in which that test alone was selected.
Combinations of tests are reported in the third and
fourth columns, headed “SAT with others” and
**Others in Combination.”

SUMMARY AND CONCLUSIONS

A mail survey regarding the usage of achievement
tests was sent to 864 educational programs for hearing
impaired students throughout the United States. A
total of 735 responses was received, for a response
rate of 85.1 percent. Ninety-nine 1eplies were
eliminated, either as coming from inappropriate pro-
grams or as being undecipherable. Of the remaining
636 usable replies, 375 (59 percent) indicated plans

TABLE4: THE AVERAGE NUMBER OF STU-
DENTS TESTED PER PROGRAM IN
1972-:73 BY GROUP AND TEST SE-
LECTION CATEGORY.,

.10 use an achievement test during the 1972-73 school

" IStanford Test | Stanford with | Other year, for a total of 29,023 students to be tested. Of

Total Only Other Tests | Tests® the programs indicating testing plans for the current

AG 77.4 8 110.8 42.1 school year (1972.73), 215 programs (57 percent)
A7 orovpsy 12 9-6- — — reported plans to use the Stanford Achievement Test,
Group ' (11056 108.0 1403 68.5 either alone or in combination with some other
. achievement test. These 215 programs would be test-

Group 2 37.7 57.8 4.0 30.6 ing 22,292 students, or 77 percent of the total reporied
Group3 | 44.6 87.5 79.8 24.8 as being tested with any achievement test this year,
The Stanford test is clearly the most frequently used

*Inciudes those responses which indicated that 8 specific

test among these programs, whether considered as
test had not been decided upon.

the only achievement test being used or as one of a
combination of tests being vsed by the reporting pro-
grams. The survey results indicate that the Stanford

Tables 5 and 6 present the detailed information alone will be administered to 10,549 students; the next

upon which Table 3 was based. The number of pro-
grams selecting each test is reported in Table S, Ta-
ble 6 shows the number of students being tested with

most frequently used single test is the 1970 Metropoli-
tan Achievement Test, being administered to 681 stu-
dents.



The abbreviations for the various achievement tests listed in the postcard questionnaire which
appear in Tables § and 6 on the succeeding pages are as follows:

SAT . Stantord Achlevement Tast, 1964
SESAT ..ot Stanford Early School Achlevement Test
"TOMAT .o Metropolitan Achievement Test, 1970
B8 MAT ..oovii i Metropolitan Achievement Test, 1958
lowa .....covvviiiinnnn, lowa Test of Basic Skilils

Americ. .. ... il American School Achievement Tests
'"TOCal. oo Californla Achievement Tests, 1970
BT Cal. .., California Achievement Tests, 1957
WRAT ... Wide Range Achievement Test
GMAC ... ... Gates — MacGinitie Reading Tests
GVR ... Gray — Votaw — Rogers Test
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TABLE 6: NUMBER OF PROGRAMS ADMINISTERING EACH ACHIEVEMENT TEST IN 1972-73 BY

PROGRAM AND RESPONSE CATEGORIES.

AR
Tosts

SAT
only

othery

SATw/| Com-

Cthers
in

bination

lowa

‘70

Col.

'5?
Cal.

WRAT

GMAC

GVR

Others

Unknown

All Respondents
Testing This Year

109

106

SESAT

15

Former Ach, Test.
Participants: TOTAL
Testing This Year

Testing This
Yoar & Next

16

66

Toesting This
Year, Noxt
Year Unknown

—
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Year, Not
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2
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20
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Year, Next
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w

S

13
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Year, Not
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Both: YOTAL Testing
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Testing This
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Testing This
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Testing This
Year, Not

O
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TABLE 6: NUMBER OF STUDENTS ADMINISTERED EACH ACHIEVEMENT TEST IN 1972:73 BY PRO-
GRAM AND RESPONSE CATEGORIES.

Others
in .
SAT | SATw/| Com: 70 ‘58 ‘0N .
only others |binstion; SESAT| MATY [ MAT | lowa |Americ.} Cal. | Cal. | WRATIGMAC|GVR |Others | Unknown

S

All Respondents
Testing This Year 29023 10,543 11_,]43_ _1_,993 6 ) _68! 594 255 S_SS 46! 950 ,5,'5. 200| 219 | 48C 152

Former Ach. Test.
Participants: TOTAL
Vesting This Year 21,950 8,152 | 9,682 429 - 462 n 13 130 {435 | 800 145 | 180 213 | 140 152

Tostinng This ;
Year& Noxt_ 234 8058,

(9599 | 404 | - {370 | 31| 33 | 190 435 | 800 | 103 | 10| 219] M0 | 152

Testing This
Year, Noxt
Year Unknown 9 680 83 - - 92 - - - - - 6 | Mo, - - -

|
t
!

Testing This ~+ - e e e i G B s
Year, Not
Next Year 1% t4 - 75 - - - - - - - 36 - - - -

D e ST SRS PST § SPNPUURRSIS SUNPUTIITS SUCUUIIE SURTII S . . . e -

Participants in
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Only: TOTAL i :
Testing This Year a8 o 944 {1055 6 193 N 25 - 15 | 150 | 308 01 - | 242 ~

- TTpITTmIT T
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Year & Next 104 | 1.1291 854 973 § 185”_ 21 24 - _“15_ 150 300 20 - 230 -
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" APPENDIX |

CHARACTERISTICS OF STUDENTS PARTICIPATING

IN THE ACHIEVEMENT TESTING PROGRAM
AND THE ANNUAL SURVEY OF
HEARING IMPAIRED CHILDREN & YOUTH

Included here is a summary of the demographic characteristics of the students for whom achievement te t
tesults have been reported. Also shown are the distributions for these variables on the 41,109 students who
participated in the Annual Survey of Hearing Impaired Children and Youth during the 1970-71 school year.

Preceding each table is the definition of the variable presented in the table.

AGE
The age of the students is the age as of December 31, 1970.

Students in the All Students in the
Age of Students Achievement Testing Program Annual Survey of Hearing
impaired Children & Youth

Numbey Percent Number Percent
Total 16,908 100.0 41,109 100.0
Under 6 Years 31 2 5,387 13.1
6 -9 Years 2,463 146 12,119 29.5
10- 13 Years 6,760 40.0 12,275 29.9
14 - 17 Years ‘ 5,687 33.0 8,661 211
18 Years & Over 2,067 12.2 2,667 8.5




BETTER EAR AVERAGE

The better ear averages were determined by averaging the puretone thresholds for the speech range (500,
1000, and 2000 Hz) in the better ear. Better ear averages are given in decibels according to the ISO
standard. For the purposes of tabulations, audiological data reported in the ASA standard were converted
to the 1SO standard by adding ten decibels to the ASA average. If the standard was not reported but a
better ear average could be computed, the results were treated as if reported in 1SO standard. The category
“Information Not Available” includes those students for whom no audiological information was reported
and those for whom better ear averages could not be determined due to the omission of results for one or
more of the frequencies used to compute the average.

Ali Students in the Annual

Students in the Survay of Hearing Impaired
Better Ear Average Achievement Testing Program Children and Youth
Number Percent Number Percent

Total Students 16,908 100.0 41,109 100.0
Information Not Available 2,890 171 9,055 220
Total Known Information 14,018 100.0 32,054 100.0
Under 25 dB 106 8 1,126 3.5
25 - 39dB 234 1.7 1,697 5.3
40 - 54 dB 652 4.7 2,388 7.4
55 . 64 dB 969 6.2 2,498 1.5
65 - 74 dB 1,643 11.0 3,641 11.0
75.-84d8 2,019 14.4 4,301 134
85 dB & Above 8.495 60.6 16,503 51.6

AGE AT ONSET OF HEARING LOSS

This table shows the age of the student when he lost his hearing. The category “‘Information Not Reported”
includes students for whom this information was omitted and those for whom the response of *“‘Unknown”

was reported.

Age at Onset of
Hearing Loss

Students in the
Achievement Testing Program

All Students in the
Annuat Survey of Hearing
Impaired Children & Youth

Number Percent Number Percent
Total Students 16,908 100.0 41,109 100.0
Information Not Reported 2,319 13.7 6,891 16.8
Total Known tnformation 14,589 100.0 34,218 100.0
Onset at Birth 11,269 77.2 26,703 78.8
Under 1 Year a2 6.3 1,968 5.8
1 Year 999 6.8 1,942 5.7
2 Years 621 43 1,256 3.7
3 Years 328 2.2 21 2.1
4.6 Years 355 24 1,084 3.2
7 Years and over 96 0.7 544 1.6
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AGE HEARING LOSS DISCOVERED
Presented in this table is the reported age the student’s hearing loss was discovered. The “Information Not
Reported™ category includes the cases where the information was not available or unknown,

Students in th All Students in the
Age Hearing Loss Achieve ‘: :'1‘. ’“',” ;’ am Annual Survey of Hearing
Discovered chievement Testing Frogr impaired Children and Youth

Number Percent Numbey Percent
Total Students 16,908 100.0 41,109 100.0
Information Not Reported 7,793 46.1 16,621 40.4
Tota! Known Information 9,115 100.0 24,488 -+, 100.0
Discovered at Birth 173 19 347 1.4
Under 1 Year 1,794 19.7 4,448 18.2
1 Year 2,442 26.8 6,022 24.6
2 Years 1,991 21.8 5,095 20.8
3 Years 1,01 11.7 2,754 11.2
4.6 Years 1,322 14.5 4,206 17.2
7 Years and Over 322 35 1,616 6.6

PROBABLE CAUSE OF HEARING LOSS

This 1able presents the probable cause of the student’s hearing loss. The causes are shown in regard to
occurrence of loss at birth or after birth. The table shows the number of times a particular cause was
reported. The category “Information Not Reported™ includes those students for whom this information
was not reported or cases where there was no known cause of the loss. If two or more causes were
attributed to the hearing loss of a child both causes are included. Percent distributions for this table are not

shown. .
Probable Cause of Students in the Anﬁ;‘sst: :e:;’oif"*:::ﬁng
Hearing Loss Achievement Testing Program impaired Children and Youth
Total Students 16,908 41,109
Information Not Reported 8,510 19,916
Causes at Birth
Maternal Rubella 1,408 6.077
Other Complicaticns of Pregnancy 607 1,518
Trauma at Birth 405 916
Prematurity 944 2,207
Rh Incompatibility 708 1,402
Hereditary 1,626 3,073
Other Causes at Birth 420 844
Causes After Birth
Meningitis 896 2,017
Mumps 107 351
Meastes 491 1,114
Otitis Media 192 927
Trauma 181 420
Fever 258 628
Other Causes After Birth 966 2,000




AGE STARTED EDUCATION PRIOR TO AGE SIX

This tuble presents data regarding the age a student began his education prior to age six. The category
“Some Education, But Age Started Unknown™ includes those who had educational training prior to age six,
hut the actual ages ol the children when they started this training are unknown.

Students in the All Students in the Annual
Age Started Education Achievement Testing Proaram Survey of Hearing Impaired
Prior to Age Six arrog Children and Youth

Number Percent Number Percent
Total Students 16,908 100.0 41,109 100.0
Information Not Reported 4,331 25.6 9,049 220
Total Known Information 12,577 100.0 32,060 100.0
1 Year 192 156 1122 3.5
2 Years 620 4.9 2912 9.1
3 Years 2,046 16.3 5,800 18.1
4 Years 2,280 18.1 5,367 16.7
5 Years 2,614 20.8 6,134 19.1

Some Education, but Age :

Started Unknown 731 58 2,185 6.8
No Education Prior to Age Six 4,094 326 8,640 26.6

HISTORY OF PARENTAL DEAFNESS BEFORE AGE S1X

Shown here are the nunber of students whose parents either had normal hearing betore age six or suffered
a hearing loss prior to this age. The number refers to the number of students and not the number of

parents.
All Students in the
Students in the .
History of Parental Deafness . \ Annual Survey of Hearing
Before Age Six Achievement Testing Program Impaired Children and Youth
Number 7 Percent Number Percent
Total Students 16,908 100.0 41,109 100.0
Information Not Reported 4,696 27.2 12,6156 304
Totat Known Information 12,312 109._(_) 28,594 100.0
Both Parents Normal Hearing 10,909 ' 886 . 25,506 89,2
Both Parents With Loss 612 50 1,044 3.7
One Parent With Loss 474 3.8 1,161 4.1
One Parent Normal Hearing,
tnformation for Other Parent
Not Reported 317 2.6 883 31
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ADDITIONAL HANDICAPPING CONDITIONS

Additional handicapping conditions refers to educationally significant handicaps the students had in addi.
tion to impaired hearing. The table shows the number of times a particular handicapping condition was
teported. The category “*Number with No Handicaps™ refers to those students for whom it was stated that
no additional handicaps were present. The “[nformation Not Available™ group includes those students for
whom this information was not reported. The category ''Total Number of Conditions” is the summation of
all the handicapping conditions reported and not the number of students having these conditions. If a
student had two additional handicaps, both handicaps are included. Percent distributions for this variable -
are not shown,

All Students in tho Annual
Additional Handicaps Achieversnt:::‘?to’s:inn;h;mgram Survey of Hearing
Impaired Children and Youth
Total Students 16,908 41,109
Number with no Handicaps 10,676 23,874
Information Not Avaifable 2,201 6,265
Total Number of Conditions 4,726 13,662
Brain Damage 63 168
Cerebral Palsy 432 1,123
Cleft Lip or Palate 54 214
Emotional and Behavioral Problems 1,233 3,338
Epilepsy 78 226
Heart Disorders 158 150
Learning Disabilities 459 810
Mental Retardation 782 2,440
Orthopedic Disorders 88 250
Perceptual Motor Disorders 657 1,886
Severe Visual 477 1,699
Other 24% 659




APPENDIX II

Backgroimd of
The Achievement Testing Program

The Office of Demographic Studies first became
involved in the area of achievement testing in the
spring of 1969. One of the important areas in which
data were needed, according to the project’s National
Advisory Committee, was that of the outcomes of the
educational process as measured by achievement
tests. Information subsequently obtained from educa-
tional programs for the hearing impaired indicated that
the Stanford Achievement Test was the most widely
used measure of academic achievement for hearing
impaired students. Consequently, the Stanford Series
was used in a national survey of achievement testing
of hearing impaired students conducted during the
spring of 1969. The results of the more than 12,000
tests administered during that first program confirmed
the general knowledge of educators of the deaf that
hearing impaired students score substantially below
average levels of achievement atlained by their hear-
ing agemates.' Of greater importance was the fact that
the results indicated that large numbers of the students
tested were receiving test batteries too advanced for
their achievement level, with the result that many
scores were at or below the level where guessing or
random response becomes a major determinant of the
obtained scores. [t was therefore necessary to revise
the measuring instruments themselves before an
adequate measurement of the achievement of hearing
impaired students could be obtained.

A second Natjonal Testing Program was under-
taken in the spring of 1971, incorporating three innova-
tions designed to handle the technical measurement

"The results of this program have been presented in delail
in publications D-1 and D-2 from the Office of Demographi¢
Studies, listed on the inside back cover.

problems encountered two years earlier. These were
(1) a screening test procedure to determine the appro--
priate level at which a student should be tested; (2)
practice tests to familiarize students with the
mechanics of test-taking, a set of skills which seemed
to be deficient in many of the students tested in 1969;
and (3) a modification of the sub-tesfs which in the
onginal version of the test were intended to be dictated
by the teacher. The dictated items were, instead,
printed in the student’s test booklet so that the benefits
of both dictation and reading of the item were available
to the hearing impaired student. It is upon the data
from this second National Testing Program that the
studies in the present report have been based.

DESCRIPTION OF
THE STANFORD ACHIEVEMENT TEST

The Stanford tests are described by their authors
as:

... comprehensive achievement tests
developed to measuré the important
knowledfes. skills, and understandings
commonly accepted as desirable outcomes

of the major branches of the elementary
curriculum. The tests are intended to pro-

vide dependable measures of these out-
comes, comparable from subject to subject

and grade to grade, for use in connection

with improvement of instruction, gupil
guidance, and evaluation of progress.

2Kelley, T. L., Madden, R., Gardner, E. F., and Rudman,
H. C. Stanford Achieverient Test: Directions for Adminis-
tering Printary | Baners, New York: Harcourt, Brace &
World, Inc., 1965, p. 2.7 -~ : : e
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Fhe 197 Natnal Testing Progran used Form W oof
the 1964 edition of the Stanford test for the overall
testing. Form X of the 1964 edition was used tar the
screening test proceatire and for the retesting in the
reliahitity study ¢eseribed in this publication. Each of
the five batteries of this 1964 edition (Prinvary 1. Pri-
nary I Intermediate 1. Intermediate 1, and
Advanced) covers acadeniic materials in various sub-
ject arcas appropriate for students within o specific
grade range. For example, the Primary 1 battery is
intended for use from the middle of Grade 1 to the
middle of Grade 2. The titles of the sub-tests included
in cach battery are listed in Table A.

The content of the Stanford tests was based on
asurvey of the materials typicatly included in regular
school curricala at the various grude levels included
i the test, and the standardization of the final form
of the test was carried out in schaol systems across
the country. Curricula tfor the hearing impaired were
not surveyed, and educational programs for the hear-
ing impaired were notincluded in the standardization
procedures,

PARTICIPANTS IN '
THE 1971 NATIONAL TESTING PROGRAM

Al educationst programs for the hearing impaired
hnown to the Annual Suivey in fall of 1970, 776 pro-
pranis entolling appronimately $8.000 students. were
contacted by fetter and invited 1o participate in the
testing progeam, Test materials and scoring services
were offererd free of charge to the participating pro-
grams. A totad of 292 programs aceepted the invitition
and tested over 19.000 students. Patticipation was vol-
untiry on the part of the cducational programs, and
ao follow-up effort was employed to encourage non-
respandents or non-participating programs to partici-
pite in the national testing. The reason most fre-
guently cited for non-participation was that the given
program enrolled only preschoaol students or othet stu-
dents too young 1o be tested. Other programs dectined
participation because they had insulficient staff 1o
administer the tests, because they were complying
with school district testing programs using tests other
than the Stanford, becuuse they were tinerant pro-
grams with small numbers of students scattered across

TABLE A: SUB-TESTS CONTAINED IN SUCCESSIVE BATTERY LEVELS OF THE STANFORD ACHIEVE.

MENT TEST SERIES, FORM W.

Primary | Primary 11 Intermediate | Intermediate {1 Advanced
Word Reading Word Meaning Word Meaning Word Meaning
Parag. Meaning Parag. Meaning Parag. Meaning Parag. Meaning Parag. Meaning
Vocabulary Science & Social
Studies Concepts
Spelling Spelling Spelling Spelling Spelling
Word Study Skills Word Study Skills Word Study Skills \
Language | Language Lahguage Language
Arithmetic Arithmetic Arithmetic Arithmetic
Computa-tion Cemputation Computation Computation
Arithmetic Arithmetic Arithmetic Arithmetic Arithmetic
Concepts Concepts Concepts ’ Concepts
Arithmetic Arithmetic Arithmetic
Applications Applications Applications
Social Studies Social Studies Social Studies
Science Science Science
Q :
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wide geographical areas, and because of reservations
about administering the Stanford tests to hearing
impaired students. The fina) numbers of students who
were tested at battery level are reported in Table B,

QUALIFICATIONS AND
LIMITATIONS OF
THE TESTING RESULTS

Many of the qualifications and limitations of the
testing results have been stated in previous publica-
tiens from the Office of Demographic Studies dealing
with the 1971 testing program,® and the reader is urged
to review Lhese statements before making use of the
information contained in this report. Foremost among
these is, of course, the fact that the Stanford test,
seflecting, as it does,” the curricutum of regular
schools, has been developed and standardized for
hearing students; consequently, any differences
between the curricutum of regular schools and special
educational programs for hearing impaired students
will tend not only to reduce the scores for hearing
impaired students but also the validity and reliability
of the test results.

Also of majar concern is the non-random method
of selection of students for inclusion in the testing
program. Appendix 1 of this publication reviews the
demographic characteristics of the students tested in
the 1971 program in relation 1o the characteristics of
all students for whom information is available to the
Annual Survey. Examination of these data suggests
that the differences are not great except in the case
of the age distribution. This is an expected and accept-
able deviation, since preschool students and students
under age 8 (who constitute a substantial proportion
of the total Annual Suivey group) are not ordinarily
tested with achievement tests of the Stanford type.

Anocther characteristic of the age distribution is
noteworthy, namely, the age distributions of students
taking particular battery levels. The age range of hear-
ing impaired students receiving a given battery is sub-
stantially broader than that encountered among hear-
ing students. For example, 155 students aged 18 or
above received primary tevel test batteries on the basis
of screening test scores indicating that their achieve-
ment levels are within the primary range. Regardless
of the accuracy of such assignments of testing levels,
the presumed disparity between the content matter of
primary level tests and the typical interest patterns
of 18-year old students introduces a source of extrane-
ous variance unrelated 1o actual academic ability but
related instead to the motivational characteristics of

. older students being asked to respond to such materi-

als. This is a measurement problem which will need

38ee Office of Demographic Studies publication D-8, pp.
23, and publication D-9, pp. 6-7. ' B
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TABLE B:NUMBER OF ACHIEVEMENT TESTS
ADMINISTERED ACCOROING TO
TEST BATTERY LEVEL: SPRING 19871.

Test .
Battery Level Number Percent
All Levels 19,037 100.0
Primary | 6,786 35.6
Primary 11 6,655 35.0
intermediate | 3,216 16.9
Intermediate 11 1,666 8.2
Advanced 8156 43

to be handled in some other manner in future testing
programs. The age distributions of hearing impaired
students receiving each of the five batteries are pre-
sented in Table C.

The reports contained in this and previous publi-
cations regarding the 1971 Achievement Testing Pro-
gram have presented data relating to the item analysis
figures, means, and standard deviations of grade
equivalents gbtained by hearing impaired students
according to degree of hearing loss, patterns of differ-
ential performance between the hearing impaired and
standardization groups, reliability, and discriminative
validity of the tests used in the 1971 program. Future
reports will concentrate on the influence of other
demographic characterstics on the achievement levels
of hearing impaired students, on the influence of
guessing or random response on the test scores, and
on the interccrrelations among the sub-tests of each
achievement battery.. The achievement tesling
activities of the Office of Demographic Studies con-
tinue to be directed to the goal of improving the accu-
racy and uscfulness of the tests used in the field of
education of hearing impaired children and youth and
to the assessment of the outcomes of the educational
process by means of such improved tests.
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TABLE C: NUMBER OF STANFORD ACHIEVEMENT TESTS INCLUDED IN THIS REPORT BY AGE AND

TEST BATTERY LEVEL: SPRING 1971.

Battery Level

Age L::':!s Pri;nary Pril::\ary lntern;ediate lntem:lediate Advanced
All Ages Tested 19,037 6,786 6,655 3,216 1,566 816
Unknown Age 2,129 800 722 394 126 88
Total Students Included
in This Report 16,908 5,986 5933 2,821 1441 127
Under 6 31 27 2 1* 1° -

6 34} 335 3 2 1 -

7 454 425 25 2 1* L

8 [ 697 606 85 6 - -

9 an 718 238 11 3 1°
10 1,297 779 466 .42 . 9 1"
1" 1,600 765 737 72 25 1"
12 2,318 913 1,092 232 66 13
13 1,647 401 758 288 84 16
14 1,673 352 674 392 17 38
15 1,465 - 230 538 409 215 63
16 1,315 161 451 355 210 138
17 1,244 119 361 375 239 150
18 1,164 108 300 325 248 173
18 639 35 142 208 162 102
20 222 10 47 86 ... 54 25
21 & Over 52 2 14 15 16 5

*These results are highly improbable and may reflect an error in scoring or the age given for the student who took the test,




APPENDIX 11l

Standardized Testing Procedures Developed for
the Spring 1971 Achievement Testing Program

The analyses of data collected from the 1969
Achievement Testing Program indicated that different
methods of administering the tests were being used
among individual school and class programs. As test
scores can be affected by the manner in which the
test is given, it became necessary 1o establish uniform
testing procedures. This served theé purpose of making
test administration procedures consistent throughout
the schools and classes participating in the Spring
1971 testing program. It also ensured that test scores
would be comparable from teacher to teacher and
school to school. A description of the standardized
procedures implemented to collect the data in this
report §s given below.

SCREENING TESTING OR
PRE-TESTING OF STUDENTS

Analyses of the 1969 testing data demonstrated
that many sub-tests, particularly at the lntermediate
and Advanced battery levels, were not showing true
differences between good and poor students. This
occurred mainly because students were receiving test
battery levels too high or too difficult for them. The
number of items they were able to answer correctly
was insufficient to show actual achievement dif-
ferences, and scores tended to cluster about 2 chance
or guessing range.

This guessing factor may result in -a’student’s
score being spuriously affected by the test battery
level he receives. Generally, by guessing alore, the
higher the battery level administered, the higher will
be the scores. For example, if a-beginning first grade
student were administered the Social Studies Sub-test
of the Advanced battery and merely guessed at each
- question, he would likely receive a 4.6 Grade Equiva-
- lent score..The criteria used (o select test battery
levels for sludenls varied lhroughoul the coumry Il

‘”j*,EKC Lol
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was therefore necessary to establish valid battery
selection methods that would be consistent among
the participating schools. A screening testing pro-
cedure was implemented to accomplish this goal.

The selection of the screening test was, for the
most part, based on the internal analyses of the
12,000 achievement records collected two years
earlier. The search was to find one sub-test within the
Stanford Series which best indicated how well a
student would perform on the remainder of the
sub-tests int the full battery. On the basis of various
statistical analyses, the Paragraph Meaning Sub-test
consistently proved to be the best predictor of overall
student performance. In setting the specifications for
using 4 Paragraph Meaning score to select the full
battery, statistical adjustments were made which
allowed for the fact that younger students generally
scored higher in reading than on other test content
areas, while older students scored relatively lower on
reading than in the remainder of the test, eg.,
Arithmetic Computation.

Two levels of screening tests were used, one
appropriate for students achieving at a general level of
the end of the fourth grade ard below, and one for
students estimated to be functioning at the beginning
fifth grade level and above. In ordering screening test
materials, the participating programs were asked to
estimate the number of students maintaining a
general academic level within each of these broad
categories. The Paragraph Meaning Sub-test from the
Primary 1l and Intermediate Il batteries of the
Stanford Series, Form X, were employed as the
screening instruments. The school administered and
scored the screening test. The number of items the
student - answered correctly was used to select the
most valid battery level for him. Guidelines for using
screening test scores were formulated and set by the
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PRACTICE TESTING TO
INSTRUCT STUDENTS IN
TEST-TAKING PROCEDURES

The directions to administer parts of the Stanford
tests and the question-answer formal of some test
items proved difficull to follow for many students
in special programs for the hearing impaired, They
lacked exposure 1o this type of testing procedure.
In analyzing the 1969 achievement test results, it
became clear that many students took the test not
understanding the test structure or how to mark
their answers. The seriousness of this problem
led the Annual Survey to develop sets of practice
tests appropriate to each battery level of the Stanford
Series. Samples of the test directions, questions, and
answer marking procedures were included in the
practice materials, along with an explanation of the
purposes of academic achievement testing. Teacher
manaals were developed 1o accompany the practice
tests.

Purticipating programs received a practice test
for each student and were requested to administer
them two to four days prior to the Stanford full
batteries. The practice 1ests were to be used directly
to teach test-taking mecharics 10 the students and
prepare them for their best performance on the real
test. As the teachers gave the practice session, they
became better prepared for administering the Stanford
tests.

SPECIAL EDITION OF THE
PRIMARY LEVEL TEST BATTERIES

The Primary 1 and Y test levels, those intended
for the academic range of the middle of Grade 1 to
the end of Grade 3, contain many sub-tests structured
to be administered by oral presentation. A hearing
impaired student’s response to a dictated question
may be a function of his receptive communication
skili and not his knowledge of the answer. Previously,
schools altempted various procedures to overcome

" this problem — overheads, blackboards, and the like.

To standardize presentation of the dictated sub-tests
and make their design more valid, the Annual Survey
arranged with the test authors and publisher for a spe-
cial edition. This applied to the Primary [ and 11 levels
only and was called Form W-1{l. The Intermediate
and Advanced test levels are self-administering and
contain no dictated test questions.

Within the Form W-HI edition, those test
questions previously to be strictly dictated were also
printed in the test booklet itself. The teacher was to
dictate the question and then direct the student to
read it in his own booklet before marking his answer.
The procedure served to make uniform the adminis-
tration of dictated sub-tests. In the Primary I, Form
W.HI, modifications were made in the Vocabulary
and Arithmetic Sub-tests. The Science and Social
Studies Concepts and Arithmetic Concepts Sub-tests
were modified at the Primary 1l level, Form W-Hl,



APPENDIX IV

SCHOOLS AND CLASSES THAT PARTICIPATED IN THE
ACHIEVEMENT TESTING PROGRAM

ALABAMA
Alabama Institute for the Deaf and Blind
Blossomwood Elementary School
Children’s Center of Montgomery, Inc.
Holt Elementary School

University of Montevallo Specch and Hearing Clinic

ALASKA
Anchorage Borough School District

ARIZONA
Arizona State School for the Deaf and Blind
Phoenix Day School for the Deaf

ARKANSAS
Jenkins Memorial Children’s Center

CALIFORNIA
Alhambra City School District
Anaheim Union High School District
Bellflower Unified School District
Mary E. Bennett School for the Deaf
Butte County Schools
California School for the Deaf, Riverside
Cedarcreek School for the Deaf
Centratia School District
Chuta Vista City School District
Covina Valley Unified School District
El Centro Elementary School District
Escondido Union School District
Garden Grove Unified School District
Goleta Union Elementary School District
Kern County Schools
La Mesa-Spring Valley School District

# Lancaster Elementary School District
Livermore Valley Joint Unified Schoo) District
Lompoc Unified School District
Marin County Schools '
Marlton Elementary School
Monterey County Schools

DELAWARE : ;
~ Margaret 8. Sterck School for Hearing Impaired

Mt. Diablo Unified Schoof District
Oakland City Unified School District
Orange Unified School District
Pasadena City Unitied School District
Placer County Public Schools
Riverside Unified School District
San Bernardino County Schools

San Diego Unified School District
San Francisco County Schools

Sun Jose City Unified School District
San Juan Unified School District
Saata Ana Unified School District
Santa Clara Unified School District
Santa Rosa City School District

Simi Valley Unified School District
Solano County Schools

Stockton Unified Schooi District
Sutter County Schools

Tehama County Public Schools
Tulare County Schools

Tulare Union High School District

COLORADO

Colorado School for the Deaf and Blind
John Evans School
Meadow Elementary School

CONNECTICUT

American School for the Deaf

Class for Preschool Hearing Impaired Children,
Hartford

East Hartford Public Schools

Green Acres School

Hamden-New Haven Cooperative Educational
Center

Magrath School

Mystic Oral School for the Deaf

West Haven Department of Special Education




DISTRICT OF COLUMBIA
Capital Region Model Secondary School (MSSD)
Kendall Schoot for the Deaf '
Speech and Hearing Center-Public Schouls of the
District of Columbia

FLORIDA
Brevard County Public Schools
Flotida School for the Deat and Blind
Leon County Program for Hearing lmpaired
Children
Robert McCord Oral School
Palm Beach County Schools
Rock Lake Elementary School

GEORGIA
Atlanta Public Schools
Atlanta Speech School, (ne.
Cobb County Board of Education
Lawton B. tvans School
Housten Speech and Hearing School
Robert Shaw Center

HAWAI
Central Intermediate School ‘
Diamond Head Schoo! for the Deal
McKinley High School

IDAHO
ldaho School for the Deat and Blind

ILLINOIS

Bell Etementary School

Bi-County Oral Deaf Program

Black Hawk Hearing Handicapped Progeam

Champaign Comniunity Schools

Chicago Vocational High School

Decatur Public School District

Elim Christian School tor the Exceptional Child

Ericson School

1l}inois School for the Deaf

Jamieson School

Marquette Elementary School

Thomas Metcalf School

Morrili Elementary School

Northern Suburban Special Education District

Northwest Suburban Special Education
Organization ;
Northwestern [tlinois Association

Ray School

Reinberg School

Scammon School

Shields Elementary School

South Metropolitan Association for Low-Incidence
Handicapped

Special Education District of Lake County

Springfield Public Schools

West Suburban Association for the Hearing
Handicapped

James Ward Elementary School

INDIANA
Glenwood Elementary School
Hammond Public Schools
Indiana Schoot for the Deaf
Marion Community Schouvls
Morrison-Mock School
Fayette County Schools Corporation

IOWA
Black Hawk-Buchanan County Board of Education
Cedar Rapids Community Schools
Hope Haven Schoo!
fowa Schoo! for the Deaf
Wilson School-Oral Deal Department

KANSAS
Kansas School for the Deaf
Wichita Public Schools

KENTUCKY
Kentucky School for the Deaf
Louisville Public Schools

LOUISIANA
Acadia Parish School Board
Lafayette Parish School Board
Louisiana School for the Deaf
Monroe City Schools
Sunset Acres Schoo!

MAINE
Governor Baxter State School for the Deaf

MARYLAND :
Baltimore County Department of Special
Educition
Maryland School for the Deaf
Montgomery County Public Schools

Perry School ™~ - : . : Prince George's County P‘ublu Schools




MASSACHUSETTS
Belmont Public Schouls
Bevedl§ Schoul for the Desf
Buston School for the Deal
Peter Bulkeley School
Clarke Schoof for the Deaf
Lawrence Primary Program for the Deaf
Leominster Day Classes for the Hearing Impaired
Horace Mann School for the Deaf
Mercer School
Willie Ross Schoo! for the Deaf
Upsala Street School '
Woburn Day Class Program
Worcester Counly Hearing and Speech Center

MICHIGAN

Howard D. Cruli Intermediate School { Roosevelt

Etementary)

Detroit Day School for Deaf
Douglas School
Durant-Tuuri-Mott Schoot
Escanaba Area Jr. High School
Ferndale Public Schools
Handley School

I1da Public Schools

Kalamazoo Publi¢ Schools
Ann J, Kellogg School
Lakeview Elementary School
Lakeview Public Schoots
Lindemann Elementary Schoul
Lutheran Scheol for the Deafl
"Marquette Elementary
Michigan Schouol for the Deaf
Oakland Schools

Public School Program for Deaf and Hard-ol-

Hearing, Jackson

Traverse City Public Schools
Utica Schools

A

MINNESOTA
Dututh Public Schools
Minnesota School for the Deaf
St. Paul Area Prograin for Impaired Hearing

~ MISSISSIPPI
Mississippi Schoot for the Deal -
Popp‘s Ferry Elementary School

MISSOURI
- Central Institute for lhe Deaf
- Delaware Elemenlary Schoo)
Luzsmger Schoo| -

[Kc

- Missouri School for the Deaf
S1. Louis County Special School District for the
Handicapped
School District of Kansas City

MONTANA
Montana State School for the Deaf and Blind

NEBRASKA
Nebraska Schoot for the Deaf
Omaha Public Schools
Prescott Acoustically Handicapped Unit

NEVADA
Ruby S. Thomas Elementary School

NEW HAMPSHIRE
Crotched Mountain School for the Deaf

NEW JERSEY
Bruce Street School
Class for the Hard of Hearing, Kearny
Cumberiand County Public Schools
Hackensack Program for the Deaf
Marie H. Katzenbach School for the Deaf
Millburn Avenue Schoot
Township Public Scheols, Neptune
Wouodbridge Public School System

NEW MEXICO
News Mexico School for the Deaf

NEW YORK

Board of Cooperative Educational Services,
Nassau

Board of Cooperative Educational Services of
Washington, Warren and Hamilton Counties

Buoard of Cooperative Educational Services, Suffolk
County 11

Board of Cooperative Educational Services, Suffolk
County H!

Catholic Charities Day Classes for Deal Children

Mill Neck Manor Lutheran School

New York School for the Deaf — White Plains

New York State School for the Deaf - Rome

Rochester School for the Deaf

St. Francis De Sales School for the Deaf

S1. Joseph's School fur the Deal

St. Mary's School for the Deaf

School for Language and Hearing Impaired

“© Children = Public School 158
Union-Endicott Central School District =~

s



NORTH CAROLINA
Eastern North Caroling Schoot tor the Deal
North Caroting School tor the Deal

NORTH DAKOTA
Longfellow School
North Daketa Schwool tor the Dear

OHIO
Alexander Graham Bell School for the Deaf,
Cleveland
Canton Public Schools
Kennedy School for the Deaf
Kent Public Schools
Lakewood Public Schools
Lorain Board of Education
Mansfield City Schools
Ohio School for the Deat
Program for Physically Handicapped. Toledo
Springlield City Schools
Yaungstown Public Schools
Zanesville Classes for Deat’

OKLAHOMA
Kers Junior High School
Oklahomi City Public Schouts
Oklahoma School for the Deaf
University of Oklahoma Medical Center

OREGON
Oregon State School fer the Deaf
Portland Public Schools
Tucker-Maxon Oral School
Washingion County Intermediate Education
District

PENNSYLVANIA
DePaul Institute
Ebensburg State School and Hospital
Erie City Schoo! District
Home of the Merciful Saviour for Crippled
Children
Willis and Elizabeth Martin School
Pennsyivania School for the Deaf
Pennsylvania State Oral School for the Deaf

Programs for Speech and Hearing Handicapped:

Centre County Schools
Clinton County Schools
Fayette County Schools
Northampton County Schools
Western Pennsylvania School for the Deaf

RHODE ISLAND
Rhode Island School for the Deat

SOUTH CAROLINA
Florence County Schuol District #3
Pate Elementary School
South Caroling School tor the Deat and Blind

SOUTH DAKOTA
South'Dakota Schoo! for the Deaf

TENNESSEE
Knox County Public Schools
Memphis Parents’ School for Deat and Aphasic
Tennessee Schiool for the Deaf

TEXAS
Abilene Public Schools -~ Day Class for the Deaf
Austin Independent School District
Bexar County Schoal for the Deaf
P.¥. Brown Elementary School
The Callier Hearing and Speech Ceater
Corpus Christi Independent School District
County-Wide Area Day Schoal, E! Pasa
Dallas Independent School District
Hereford Independent Schoul District
Houston Independent Schoal District
Houston School for Deal Children
Tarrant County Day School for Deaf
Texas School for the Deaf
Wichita Falls Independent School District

UTAH
Utah Schools for the Deaf and Blind
Utah State University = Edith Bowen Laboratory
School X
VERMONT
Austine School for the Deaf

VIRGINIA
Arlington County Public Schools
Charlottesville Public Schools
Diagnostic, Adjustive and Corrective Center for
Learning
Virginia School for the Deaf and Blind
Virginia State School for the Deal at Hanipton

WASHINGTON
Bellevue Public Schools
Bellingham School District #501
Edna E. Davis School




Northshore School District #417
Seattte Public Schools

Shoreline School District #412
Washington State Schoo! for the Deaf

WEST VIRGINIA
West Virginia School for the Deaf and the Blind

I

WISCONSIN
City District Public Schools, La Crosse
Day School for the Deaf, Wausau

Lincoln Elementary, Fau Claire
Madison Public Schools
Pleasant Hill School

St, John's Schoot for the Deaf
School for the Deaf, Green Bay
School for the Deaf, Oshkosh
E. H. Wadewitz School
Wisconsin School for the Deaf

WYOMING
Wyoming School for the Deaf

e
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Urnited States Spring 1969

ftom Analysis of Academic Achievement tTests Heanng Impaired Students -
United Stites Sprng 19609 ‘

Addibonal Handscapping Condihons. Age at Onsel of Hearing Loss. and Qther
Characteristics of Hearmg Impaired Students - United States: 1968-69

Typo ard Size of Educational Programs Attended By Hearing Impaired Students
- United States: 1968-69

Summary of Selected Characlenstics of Hearing impaired Students ~- Uniled
States 1969-70

Audiologicat Examinations of Hearing Impaired Students — United States: 1969-
70

Characteristics of Hearning Impared Students Under Six Years of Age - United
States: 1969-70

Hem Analysis ot an Achievement Testing Program far Hearing Impaired Students
- United States. Spring 197

Academic Achievernent Test Results of a National Testing Pragram for Hearning
Enparted Students - Uniled States: Spring 1971

Charactenseos of Heanng tmpaned Students by Hearing Status - United States:
1970-71

Studies in Achievernent Testing Hearing Impaired Students - United States:
Spring 1971

Reported Causes of Heanng Lost for Heanng impaired Students -— United
States: 197071

Further Stugies m Achievement Testing. Hearing Impaired Students — United

States Spnng 1971

SPECIAL REPORTS FROM THE OFFICE
OF DEMOGRAPHIC STUDIES, GALLAUDET COLLEGE

Nationat Survey of State ldentification Audiometry Programs.and Special Educa-
fronal Services for Hearing impaired Children and Youth -~ United States: 1972




