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Evaluating Three Reading Tests for Use with Alcohol
and Other Drug-Abusing Populations

Mark E. Johnson and Dennis G. Fisher

This study compared three reading tests commonly used in research
for screening, descriptive, and educational purposes with alcohol
and other drug-abusing individuals. To that end, 82 male and 41
female substance abusers were administered the Slosson Oral
Reading Test-Revised, Woodcock Reading Mastery Test-Revised,
and the Wide Range Achievement Test-Revised in random order.
Resuilts revealed that the tests have high concurrent validity, provide
approximately the same grade-equivalent level scores, and vield raw
scores that, when standardized, do not differ significantly from one
another. However, if used for screening purposes, the three tests
result in different proportions of subjects meeting specified criteria,
particularly at lower grade levels. Specific test selection depends on
the purpose of testing. For example, when the entire range of possi-
ble scores is of interest, the Woodcock Reading Mastery Test-Re-
vised has a distinct advantage, because it has the widest range of
grade-equivalent levels, Other considerations for test selection are
discussed.

VARIETY of reading tests has been used across sev-

eral research projects investigating alcohol and other
drug-abusing populations. A major purpose of such testing
has been to screen potential participants to ensure that they
have adequate reading ability to benefit from a given
project. As an example of how reading tests have been used
in research, Project MATCH (Matching Alcoholism Treat-
ment to Client Heterogeneity), a multisite research project
funded by the National Institute on Alcohol Abuse and
Alcoholism, used ability of a potential subject to read at a
minimum level of 6th grade as a screening criterion (Matt-
son, personal communication, 1995). This reading level was
assumed if the potential participant had graduated from
high school. For those individuals who did not have a high
school diploma or equivalent, screening for 6th-grade read-
ing level was accomplished through the use of the Slosson
Oral Reading Test-Revised (SORT-R).! The SORT-R is
only one of several tests that have been used to assess
reading levels of alcohol and other drug-abusing partici-
pants. For example, Johnson et al.? used the Woodcock
Reading Mastery Test-Revised (WRMT-R)? and the Wide
Range Achievement Test-Revised (WRAT-R)* to evaluate
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the reading levels of injecting drug users and crack cocaine
smokers.

Given the use of a variety of different reading tests, it is
difficult to establish the comparability of research results
across studies. For instance, one study cited herein? used
two different tests and found significant differences be-
tween the tests, with the WRAT-R yielding significantly
higher scores than the WRMT-R for the same individual.
Such a situation can prove problematic if a particular read-
ing level is specified as a minimum requirement for partic-
ipation. Such documented differences across reading tests
suggest that any specified grade level cut-off criterion will
have a different meaning, depending on which test was
used to assess reading level. That is, a 6th-grade reading
level on one test may not necessarily be comparable with a
6th-grade reading level on another test.

Similarly, if results of a reading test are used to deter-
mine reading level of participants as a gauge to accessibility
of written materials presented to participants, different
conclusions may be drawn depending on the reading test
selected. It has been found in numerous health care areas
that required reading levels to understand written preven-
tion literature typically exceed actual reading levels of the
intended audience (e.g., Refs. 4-8). However, if there is
variability across different reading tests, results obtained by
comparing reading levels of individuals, and readability of
written materials may well vary depending on the reading
test selected.

Another problem lies in the fact that different reading
tests yield different ranges of scores. For example, the
SORT-R provides grade-equivalent scores that range from
0.1 to 12.5 grades, the WRAT-R from 3 to 12, and the
WRMT-R from 0.5 to 16.9. Thus, selection of tests for use
with alcohol and other drug-abusing individuals may de-
pend not only on a test’s validity, but also on the purpose of
test administration. That is, if the purpose is to assess the
widest range of possible grade-equivalent scores, then it
would be advantageous to select an instrument that has a
high ceiling and low floor. If, on the other hand, the pur-
pose is to obtain a quick screening of an individual’s read-
ing level to ensure that she or he can read at a minimum
specified reading level, then having a test with a wide range
of scores is not necessary.

The purpose of this study was to examine the compara-
bility of three reading tests (SORT-R, WRMT-R, and
WRAT-R) that have been used frequently with alcohol and
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other drug-abusing populations. To do so, we compared
obtained scores, grade-equivalent scores, and distribution
of grade-equivalent scores.

METHODS

Participants

Participants were involved in a National Institute for Drug Abuse
(NIDA) funded project designed to provide human immunodeficiency
virus/acquired immune deficiency syndrome educational counseling to
injecting and other drug users not currently in treatment. Eligibility cri-
teria for participation in the larger NIDA project are: (1) age 18 or older;
(2) not having been in substance abuse treatment within the last 30 days;
and (3) either positive urinalysis for morphine, cocaine metabolites, or
amphetamine, or visible signs of injection. There were 82 men and 41
women, of whom 37.7% were Black, 34.4% White, 2.5% Hispanic/Latino,
0.8% Asian/Pacific Islander, 22.1% Native American/Alaskan Native, and
2.5% other. Ages ranged from 19 to 64 years {mean = 35.28, SD = 7.90,
median = 35). Educational levels were as follows: 8th grade or less, 6.6%;
less than high school, 14.9%; GED (high school equivalent), 14.9%; high
school graduate, 34.7%; trade/technical school, 1.7%; some college,
24.7%; and college graduate, 2.5%.

All participants in the larger NIDA project respond to the Risk Be-
havior Assessment (RBA),’ a structured interview that assesses high-risk
behaviors, including substance use, needle-sharing, and sexual behaviors.
The RBA has been demonstrated to have good reliability, and the ques-
tions regarding drug use to have good reliability and validity.'°~'* Based
on responses to this instrument, alcohol was the substance most commonly
used in the last 48 hr and 30 days by participants in the current study,
followed by crack cocaine, marijuana, and cocaine. Of the 123 subjects,
82.1% were eligible because of use of crack or other forms of cocaine,
6.3% for use of opiates, 12% for use of both cocaine and opiates, and
48.2% for visible needle tracks (total exceeds 100% because eligibility can
be documented through more than one means).

Instrumentation

SORT-R. This quick measure of a respondent’s reading level is indi-
vidually administered. It contains 10 lists of 20 words arranged in ascend-
ing order of difficulty. Participants read the words until reaching a ceiling,
defined as the inability to read any of the words on one entire list. A total
raw score is obtained by summing the number of items read correctly;
grade-equivalent scores can be calculated and range from 0.1 to 12.5.
Reliability coefficients for the standardization sample were reported at
0.98.! Concurrent validity was also reported as good, with high correla-
tions between the SORT and the Peabody Individual Achievement Test
and Woodcock-Johnson Tests of Achievement.!

WRMT-R. This individually administered instrument was designed to
provide a thorough assessment of a respondent’s reading abilities. It
consists of six subtests and is appropriate for ages kindergarten to 75 years
and older. Two subtests [Word Identification (WID) and Passage Com-
prehension (PC)] comprise a short form of the WRMT-R and yield an
estimate of global reading ability and were used for the purposes of this
study. The short form correlates 0.98 with the full instrument and has
median split-half reliability across ages of 0.97.3 Validity for the WRMT-R
is well-established through high correlations with other established instru-
ments.?

W scores (transformation of raw scores into standardized ability scores)
are obtained for the subtests that can range from 338 to 608, with a mean
of 500 (the average reading ability of a Sth-grader). A total reading score
is obtained by summing the two subtest W scores and dividing by two.
Age-equivalent and grade-equivalent scores (ranging from 0.5 to 16.9) are
obtained for the subtest and total scores.

WRAT-R. This individually administered instrument was designed as a
screening measure for achievement. Although it consists of three subtests
(reading, spelling, and arithmetic), only the reading subtest was adminis-
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tered in the current study. The reading subtest has a split-half reliability of
0.94 and median coefficient a of 0.94. As one of the most commonly used
achievement tests, this instrument has well-established validity.“ Based on
a respondent’s raw score, a grade-equivalent score that can range from 3
to 12 is obtained.

Procedure

Participation in the overall NIDA project involves two separate ses-
sions: the first session is devoted to the RBA, pretest human immunode-
ficiency virus counseling, and blood drawing; and the second session is
devoted to feedback of blood test results, posttest counseling, and educa-
tional counseling. Participants were administered the three reading tests at
the conclusion of the second session. Administration order of the three
tests was randomly determined for each participant. Before testing, ex-
aminers were trained in proper test administration and scoring by the first
author, a licensed psychologist.

RESULTS

Preliminary analyses were conducted to compare reading
levels across ethnic groups and gender. A two-way
MANOVA was calculated, with gender and ethnicity as
independent variables, and raw scores on the WRAT-R,
SORT-R, and the two WRMT-R scales as dependent vari-
ables. Results revealed no significant main or interaction
effects.

Figure 1 provides a distribution of participants across the
possible grade-equivalent levels for each test. When exam-
ining the ceilings, for the SORT-R, 39.8% of the partici-
pants reached the ceiling; for the WRAT-R, 31.7%; and for
the WRMT-R, 24.2%. If the distribution of grade-equiva-
lent levels for the three tests were collapsed in such a way
that the scaling for all tests is the same, the tests yield
roughly equivalent proportions of participants who reach
the ceiling. For example, to force the WRMT-R onto a
scale ranging from 2nd to 12th grade, grade-equivalents
between 12 and 16.9 would be collapsed into one category.
When all three tests are thus collapsed, the figures for
participants reaching the ceiling for the SORT-R,
WRAT-R, and WRMT-R are 39.8%, 38.3%, and 42.5%,
respectively.

Table 1 provides the percentages of participants whose
reading levels fall below each of seven potential screening
criteria for each of the three tests. Using an example of a
screening criterion of at least a 6th-grade reading level (as
was used in Project MATCH), when using the SORT-R,
17.1% of the current participants would have been ineligi-
ble had this reading test been the sole criterion for eligi-
bility. Comparable percentages for the WRAT-R and
WRMT-R would have been 22% and 27.6%, respectively.
Across all other possible screening criteria listed in Table 1,
disparity between the three tests also was evident. A series
of Z-tests comparing proportions of participants who would
be excluded at different grade levels using the three differ-
ent tests revealed significant differences only at the 6th and
7th grades and only between the SORT-R and WRAT-R,
Z = -199,p < 0.05, Z = 1.68, p < 0.05, respectively.

Table 2 provides the raw score means and the median
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Fig. 1. Frequency of grade-equivalent levels for SORT-R, WRAT-R, and WRMT-R.

Table 1. Percentages of Participants Who Fall Below a Given Grade-Equivalent Level for the Three Reading Tests

Grade-equivalent level

Reading test 6 7 8 9 10 1" 12

SORT-R 17.1 24.4 36.6 44.7 53.7 59.3 60.2
WRAT-R 27.6 341 39.0 48.0 54.5 56.9 58.5
WRMT-R 220 30.1 325 42.3 48.0 58.5 62.6

Table 2. Mean Raw Scores, Standard Deviations, and Grade-Equivalent Levels

Mean raw score SD Median grade-equivalent

WRAT-R 55.47 14.87 10.1
WRMT-R

PC 47.21 10.67 9.0

WID 85.54 13.56 9.4

Total 519.29* 19.78 9.3
SORT-R 169.36 33.64 9.5

* W score.

grade-equivalent level on the three reading tests. To com-
pare results from the three reading tests, data were ana-
lyzed in two different ways: one analysis compared ob-
tained means, and the other analysis compared medians. In
the first set of analyses, all raw scores were standardized to
a mean of 0, and a standard deviation of 1 and dependent
t tests for all possible pair-wise mean comparisons were
computed. Results of these analyses indicated no signifi-
cant differences between the standardized raw scores. In
the second set of analyses, a series of Wilcoxon Signed-
Rank Tests were calculated, comparing the median grade-
equivalent levels obtained on the three tests. This analysis
first converted all scores to ranks and then compared the

relative ranks of participants across tests. Results revealed
no significant differences in any pair-wise mean compari-
son of the three tests.

The relationship between the highest level of school
completed and reading test results was explored through a
series of Spearman rank-order correlations. Results re-
vealed the grade-equivalent levels obtained through WID
and PC subtests, and overall WRMT-R, SORT-R, and
WRAT-R scores were all significantly related to reported
level of school completed: r = 0.31,r = 0.34,r = 037, r =
0.27, and r = 0.33, respectively (all p < 0.005). These
correlations indicate level of schooling only accounts for 7.3
to 13.7% of the variance in reading level measures.

Correlation coefficients calculated among the three
reading tests indicated high concurrent validity. The high-
est correlations were revealed between those tests that have
similar demand characteristics, SORT, WID, and
WRAT-R. All three of these tests presented the examinee
with a list of words and asked for the words to be read
aloud. The correlation between the SORT-R and WID was
0.94; SORT-R and WRAT-R, 0.86; and WID and
WRAT-R, 0.91. The lowest correlations were obtained
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between the PC subtest and the previously described word
tasks, with all coefficients being 0.77. The total WRMT-R
correlated 0.92 with the SORT-R and 0.89 with the
WRAT-R.

DISCUSSION

This study compared three reading tests commonly used
with alcohol and other drug-abusing individuals. Results
indicated that the three tests had high concurrent validity,
provided approximately the same grade-equivalent scores,
and yielded raw scores that, when standardized, were not
statistically different from one another. One major differ-
ence revealed between the three tests was the ceiling effect.
Specifically, the proportion of participants who reached the
ceiling for the SORT-R was 39.8%; for the WRAT-R,
31.7%; and for the WRMT-R, 24.2%. These differences
were caused largely by the different scaling of the grade-
equivalent levels for the three tests, with the SORT-R
ranging from 0.1 to 12.5, the WRAT-R from 2 to 13, and
the WRMT-R from 0.5 to 16.9. When the scaling of the
three tests was collapsed to yield a 2 to 12 scale, the
proportion of participants reaching the ceiling was roughly
the same, ranging from 38.3% to 42.5%.

Findings demonstrate that, when using reading tests as a
screening tool to determine inclusion or exclusion based on
a specific grade-equivalent level, the three tests could yield
considerably different participant pools, particularly if the
cut-off point is the 6th- or 7th-grade level. For example, if
a criterion of a 6th-grade reading level was used (as in
Project MATCH), the percentage of ineligible participants
would vary by as much as 10.5%, depending on the reading
test used, with the SORT-R being the most liberal in its
determination of 6th-grade reading level.

Further, given the variability of grade-equivalent levels
yielded by the three tests, with the WRAT-R providing a
higher score than the other two tests, it is difficult to
identify the actual reading level of an individual with the
use of only one test. With regard to the WRAT-R, other
researchers (e.g., Ref. 14) have reported that this test tends
to overestimate by 1 to 2 years, corroborating the results of
the current study. Thus, it may be that more credence
should be lent to grade-equivalent levels provided by the
WRMT-R and SORT-R, which were nearly identical to
each other.

In terms of test selection, the difference in ceilings
should play a major role in the decision-making process,
with the purpose of the testing dictating the choice of test.
If the purpose is to provide a quick screening to determine
whether an examinee can read at a specific reading level no
greater than 12th grade, any of the three tests could be
used, bearing in mind that the WRAT-R tends to overes-
timate and that the three tests yield different percentages
of eligible participants. However, if information is needed
about a wide range of grade levels, then the WRMT-R
would be the instrument of choice as it extends up to a
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grade-equivalent level of 16.9. It is also probable that this
test provides the most accurate indicator of an individual’s
reading abilities, because it assesses not only word recog-
nition but also reading comprehension. The use of the
WRMT-R, with its wider range of grade levels, also allows
for greater secondary analysis of data. If administration
time is a factor, the WRAT-R with the fewest items (89)
would be the instrument of choice, followed by the
SORT-R (with 200 items), and the WRMT-R (with 106
items in WID and 68 in PC). Training requirements are
roughly the same for all three tests as are, with the excep-
tion of PC, the demand characteristics of the test.

It should be noted that, as the data for the current study
were being collected, a new revision of the WRAT was
released. However, the demand characteristics of the read-
ing subtest are the same in both versions, and the correla-
tion between the two versions is very high (r = 0.94).°
Given these two facts, the results of the current study using
the WRAT-R should not differ significantly had the
WRAT-3 been used.

Last, although we objectively assessed the presence of
cocaine metabolites, amphetamines, and opium through
urinalysis and consumption of alcohol and other drugs
through self-report, we did not collect information on the
quantity of substances used immediately before testing.
The vast majority of participants reported using some sub-
stance within the last 48 hr, as verified by urinalysis results.
Although between-subject variations may have effected test
performance, we do not have adequate data to assess this
question. The only conclusion that can be drawn is that
most, if not all, participants were impaired at the time of
testing and this may have effected performance. However,
because the specific results were not as crucial in this study
as comparisons across tests, acute substance use is not as
much as an issue as it might be under other circumstances.
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