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ABSTRACT

This Final Report describes the activities, results, and
conclusions of a three-year project whose major purpose was to
improve "test-taking" skills of learning disabled (LD) and
behaviorally disordered (BD) children, with respect to
standardized achievement tests. Project activities are generally
suddivided into three areas. The first area of investigation was
concerned with evaluating potential cognitive and affective
deficits with respect to test taking. Based upon these findings,
the second area of project activities included experimental
efforts to train test-tiking skills to LD and BD students. In a
third area of inquiry, a series of investigation. examined the
role and utility of achievement tests in special education.
Overall, it was concluded that (a) LD and BD students do exhibit
deficits on cognitive and affective aspects of test-taking, (b)
these deficits can be partially remediated through training, to
the extent that scoces reliably improve, and (c) standardized
achievement testing provides an important function in special
education, put additional measures are equally important. Project

products and publicatiois are included in the Appendices.




PROJECT OVERVIEW

The primary objective of this project (Taylor & Scruggs,
1983) was to determine whether scores on standardized achievement
tests could be improved through a combination of reinforcement,
practice, and training of "test-taking skills;" that is, those
skills which refer to understanding of the most efficient means to
take a test rather than knowledge of the content area (see
"Research in Progress," Appendix A). Such training, if
successful, would likely improve the validity of resulting test
scores in that a potential source of error, i.e., difficulty with
format, testing conditions, etc., would be eliminated. In
addition to the primary objective, two related areas of inquiry
were investigated. First, several studies were undertaken to
determine any possible cognitive or affective deficits
contributing to lowered "test-taking skills," and subsequently,
test scores. In addition, since deficits were uncovered, a
smaller number of investigations was undertaken to examine the

value of group-administered, standardized achievement tests.

S
/yiL é:g%{iive and Affective Correlates of

Test-Taking Performance

When this project was initially conceived, it was assumed
that materials development would not be necessary, as materials
had been developed from a prior project and were at that time

being validated. Since this project was funded, however, it has

Feen determined that those materials, as implemented, were not




effective in increasing the performance of students in regular
education classes on standardized achievement tests. It was,
therefore, thought necessary to initiate a series of studies to
evaluate what specific skills Tower-functioning students may lack
with respect to test taking, and to develop a new set of materials
which might more specifically address these needs.

Accomplishments are described below by each task.

Test-Taking Skills Deficits of Learning

Disabled and Behavigrally Disordered Students
Initial investigations. A shorter version of the Stanford

Achievement Test (reading subtests), questionnaire form, and

follow-along sheet, were developed in order to evaluate the skills
students sp(ntaneously employed in test-taking situations
(Scruggs, Bennion, & Lifson, 1985). These materials were utilized
in several studies to acquire this informatior. Students were
selected from two remedial and one enrichment program from each of
Grades 1 through 7. Students were individually administered
selected subtests of the Stanford Achievement Test. They were
asked for their level of confidence for each answer and the
strategies they had chosen for answering the questions. It was
determined that a complete hierarchy of strategies existed with
respect to answering test questions beyond simply "knowing" or
"not knowing" the answer, and that these strategies resulted in
differential Tevels of performance on the part of the students.
This investigation is described in detail in the manuscript in

Appendix B entitled, "An Analysis of Children’s Strategy Use on

g
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Reading Achievement Tests." This manuscript has been published in
hool Journal. Additional evaluation of the data from
this investigation indicated the existence of a developmental
trend through the elementary grades in the use of elimination
strategies on ambiguous multiple choice items (Scruggs & Bennion,
1983). That is, as children got older, they became more
proficient with respect to their spontaneous ability to eliminate
inappropriate or obvioi-ly incorrect alternatives. These results
have also been described in detail in the manuscript entitled,
"Developmental Aspects of Test-Wiseness for Absurd Options:
Elementary Schon1 Children," which is given in Appendix C.

A test of "passage independence" of reading comprehension
test items on the Stanford Achievement Test was developed and
validated by administering items from the Reading Comprehension
subtest of the SAT to college undergraduates (Scruggs, Lifson, &
Berinion, 1984). The purpose of this investigation was to
determine what proportion of these test items were potentially
answerable by employing prior knuwledge or deductive reasoning
skills. It was determined that college undergraduates were able
to answer nearly 80% of these questions on the average, with many
students answering them all correctly. This pilot investigation
is given in Appendix D under the title, "Passage Independence in
Reading Achievement Tests: A Follow-Up," and has been published
in the jouirnal Perceptual and Motor Skills.

Eollow-up investiqations. Two follow-up investigations wzre

intended to examine more precisely the nature of test-taking
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strategies employed by learning disabled students, specifically as
compared with the strategies empioyed by their non-disabled
counterparts. Ir one investigation, LD and non-LD students were
administered items from the Stanford Achievement Test, Reading
Comprehension subtest, with the actual reading passages deleted
from the test (Scruggs, Bennion, & Lifson, 1984). Students were
told to simply answer the questions the best that they could. In
the second experiment, all items were read to both groups of
students in order to control for general reading ability. In both
experiments, students not classified as learning disabled scored
significantly higher on this test of "passage independent" test
items than did their learning disabled counterparts. These
results indicated (a) that learning disabled students may differ
with respect to sportaneous test-taking strategies, such as use of
prior knowledge and deductive reasoning skills, and (b) raise the
issue of what such test items are actually measuring, since they
could be so easily answered without having read the corresponding
passage. This investigation has been written in manuscript form
and is in Appendix E under the title, "Are Learning Disabled
Students Test-Wise: An Inquiry Into Reading Comprehension Test
Items * It has been published as an ERIC document and was
presented at the annual meeting of the American Educational
Research Association, Chicago, April, 1985* (see footnote, page
—).

In a second investigation, learning disabled and non-learning

disabled students were directly questioned with respect to

11




strategies the, employed on reading comprehension test items and
letter sounds test items (Scruggs, Bennion, & Lifson, 1985). 1In
this investigation, it was found that learning disabled students
did not differ from their non-disabled peers with respect to
answering recall comprehension questions, with ability to read
controlled. However, learning disabled students were less likely
to employ appropriate strategies to answer inferential questions
and reported inappropriately high levels of confidence in their
responses. In addition, when they did report using appropriate
strategies, they were much less likely to employ them
successfully. This project is described in detail in the
manuscript, "Learning Disabled Students’ Spontaneous Use of Test-
Taking Skills on Reading Achievement Tests" (Appendix F). This
manuscript has been published in Learning Disability Quarterly and
was presented at the annual meeting of the American Educaticnal
Research Association in New Orleans in April, 1984,

Separate answer sheets. Since a major format change in
standardized tests, which takes place in the upper elementary
grades, is the use of separate answer sheets, a preliminary
evaluation was made of the relative ability of learning disabled
students to utilize separate answer sheets (Tolfa & Scruggs,
1986). Results of this investigation indicated that LD students
diffcred with vespect to speed of responding, but not accuracy of
respondii.g, with speed controlled. Ia addition, descriptive
results suggested the LD students may be more likely to go outside

the Tine of the answer circle. The manuscript which describes




this investigation i{s entitled, "Can LD Students Effectively Use

Separate Answer Sheets?" and is found in Appendix N. As a result
of this investigation, it was determined to include a training

component for the effective use of separate answer sheets.

Attitudes Toward Tests

In a separate investigation, some evidence was provided that
a sample of e ementary-age behaviorally disordered students scored
significantly lower than their nonhandicapped counterparts with
respect to reported attitudes towards tests and the test-taking

situation (Scruggs, Mastropieri, Tolfa, & Jenkins, 1985). This

manuscript was published in the journal Perceptual and Motor
Skills and is given in Appendix G. An additional investigation

(Tolfa, Scruggs, & Mastropieri, 1985) has replicated this finding,
also published in Perceptual ard Motor Skills, and is in Appendix
H. These investigations, taken together, provided valuable
in'crmation regarding the most optima? training package to be

developed for use with mildly handicapped students.

Format Changes

An evaluation of all major achievement tests was also made in
order to determine whether tests were similar or different with
respect to format demands on the test taker (Tolfa, Scruggs, &
Bennion, 1985). .in this investigation, all levels of six major
achievement tests were evaluated for number of format changes per

minute throughout the reading achievenent test subtest. It was

determined that achievement tests varied widely with respect to
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format demands, with most format changes occurring in the primary
grades. These results are documented in the manuscript, "Format
Changes in Reading Achievement Tests: Implications for Learning

Disabled Students,” which can be found in Appendix I and has been

published in Psycholoay in the Schools.

Meta-Analysis

In order to evaluate appropriately all pr-vious attempts to
train test-taking skills in the elementary grades, a meta-analysis
was completed of all available studies in this area (Scruggs,
White, & Bennion, in press). It was determined that although the
general effect of training was positive, differences in favor of
training groups did not seem to become substantial unless training
was relatively extensive. In addition, this meta-analysis
revealed that Tow SES children and primary grade children were
more 1ikely to benefit from extended training hours. This seems
to underline the importance in the present project of implementing
a package with a higher level of intensity. Also, an evaluation
of effect sizes provided information for power estimates for the
training projects. The detailed results of this meta-analysis are
given in Appendix J under the title, "Testing Test-Taking Skills

to Elementary Grade Students: A Meta-Analysis." This manuscript

has been accepted for publication in Elementary School Journal.

Other Products
Finally, during the first part of the project, the scope of
the proposed research was described and published by Exceptional

14
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Children in the fall of last year and is given in Appendix A under
the title, "Research in Progress: Improving the Test -faking
Skills of Learning Disabled and Behaviorally Disorcered Elementary
Students." In addition, during fall 1983, preliminary findings
were reported at the seventh annual conference of Severe Behavior
Disorders of Children and Youth in Tempe, Arizona, in a
presentation entitled, "Training Behaviorally Disordered Children

to Take Tests."

Summary

It was the intention of ail of the above investigations to
evaluate both tests and test-taking strategies of mildly
handicapped students in order to determine the most likely
strategies for intervention and the form that intervention should
take. In all, it was determined that mildly handicapped students
do differ from their nonhandicapped peers with respect to use of
appropriate strategies on standardized achievement tests. It was
also determined that these sfrategy deficits include use of prior
knowledge, use of deductive reasoning skills, attention to
appropriate distractors, and selection of strategies appropriate
to correctly answering different types of terms. Also, the
reported negative attitudes toward required the devalopment of
materials which were short in duration, intensive, and positive in
their approach to test-taking. Finally, the results of the meta-
analysis provided important * ormation concerning optimal sample

sizes and training length.
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TRAINING TEST-TAKING SKILLS

Development and Revision of Training Materials

Basel upon results of the above investigation and careful
evaluatior of the Stanford Achievement Test, materials were
developeu .. ich were intended to teach to second, third, and
fouri’, ,rade children in special education placements skills
appropriate to the successful taking of the Stanford Achievement
Test. These materials included eight scripted lessons and a
student workbuok of exercises on subtests meant to be very similar
to those used on the Stanford Achievement Test. These materials
were intended to teach both general test-taking strategies, such
as efficient time usage, as well as specific lessons means to
increase undersianding of the particular test demands of the
individual reading subtest of the Stanford Achievement Test.

These materials are included with the Year 1 Final Report and
corresponding ERIC Document and are entitled "Super Score"
(Scruggs & Williams, 1984).

Following the preliminary development of materials, they were
pilot-tested on two groups of second grade children with learning
and behavioral disorders. On the basis of this pilot
investigation, several revisions were made in the materials.
Specifically, some of the lessons proved to be too long, and some
instructions were judged to be ambiguous. In addition, a pre- and
posttest measure which was developed for use with this population

was also judged to be inadequate to effectively assess progress

made or these materials.




On the basis of the initial pilot investigation, the

materials were revised and expanded to include second to fourth
grades and were then implemented in a larger field test involving
16 students in special education placements in second and third
grades (Scruggs & Tolfa, 1984). Students were randomly assigned
to treatment and control groups at each of the three grade levels,
and the lessons were administered to the treatment groups.
Students in the experimental group were seen to score higher than
students in the control group on a shortened version of the
dtanford Achievement Test, Word Study Skills subtest. This

investigation was reported in a manuscript which was published in

Perceptual and Motcr Skills, Appendix K.

Training Studies

Reading tests in the primary grades. Some final revisions
were made of the training materials on the basis of the second
field test, and materials were finally prepared for spring
implementation immediately prior to district-wide standardized
test administration. While firil revisions were being made,
individual schools were contacted to be involved in a larger
experimental study intended to validate these materials. For this
study, approximately 110 students enrolled in special education
classes in Grades 2, 3, and 4 in two different large elementary
schools were selected and randomly assigned to treatment and
control conditions (Scruggs & Mastropieri, in press). Four
persons, including the principal investigator, took part in the

two-week training period which was administered at the end of

17
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March. This training was administered in eight 20- to 30-minute
sessions given from Monday to Thursday for each of two weeks
immediately prior to district-wide test administra:ion. At the
same time, materials were developed intended to increase test-
taking skills on the Comprehensive Test of Basic Skills and were
administered in the school districts adjacent to Utah State
University (Scruggs, Bennion, & Williams, 1984). This training
package was implemented in local third grade classes in order to
determine (a) whether these procedures were appropriate for whole-
class administration, (b) whether the materials developed for the
Stanford Achievement Test could be easily adapted to other tests,
and (c) whether such training could be seen to have an impact upon
test scores, attitudes, and tirz-on-task during test
administration.

The results of the training on the Comprehensive Test of
Basic Skills in the local third grade classes indicated that
student’ attitudes had, in fact, qualitatively improved as a
result of the test training. It was suggested that the test
training had resulted in a more normal distribution of attitudes
after the end of the three days of testing and implied that the
training had made the test-taking experience itself less traumatic
on the part of third grade regular classroom students (including
15% mildly handicapped students). Time-on-task durina directions
and during the test-taking experience itself did not seem to be
affected by the training package. In addition, the training was

seen to significantly increase the scores of students in the lower

18
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half of the class on the Word Attack subtest of the reading test.
Analysis of the top half, or the group as a whole, was not
possible due to the presence of strong ce.ling effects in both
experimental and control groups. This investigation has been
written in the manuscript form and is given in Appendix L under
the title, "The Effects of Training in Test-Taking Skills on Test
Performance, Attitudes, and On-Task Behavior of Elementary School
Children."

Results of the training package with second, third, and
fourth grade special education students also indicated that the
training was successful in improving scores on standardized
achievement tests. Although only descriptive differences were
seen in the reading comprehension subtest, the training package
significantly improved the performance of the experimental
students over control students in the Word Study Skills subtest,
replicating the findings of Scruegs and Tolfa (1985), and Scruggs,
Bennion, and Williams (1984). This improvement was Jjudged to be
approximately equivalent to a three- to four-month increase in
equivalent grade level. The fact that improvement in the Word
Study Skills subtest was observed was considered to be due to the
fact that this particular subtest involved many smaller subtests,
several format changes (e.g., Tolfa, Scruggs, & Bennion, 1985),
and potentially confusing directions for which the training
package was though to have been particularly helpful. Descriptive
differences were seen in other subtests of the SAT, but, not being

statistically significant, it is not possible to determine whether
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they were a result of the training or simply sampling error.
Evaluation of scores of the second grade students indicated that
they apparently had not benefited from the training package.
However, the differentially small number of subjects in the second
grade cample, attrition suffered during the training, and the fact
that the two 2nd grade groups were in retrospect found to have
differed with respect to the previous year’s testing, obscure
clear interpretation of this data. It may be, for example, that
second grade LD and BD students have insufficient reading and
otter academic skills to enable them to benefit from this training
package, or it could be that these students had, in fact,
benefited, but that due to sampling and attrition problems these
benefits were not observed. This entire investigation has been
described in detail and is given in Appendix M under the title,
"Improving the Test-Taking Skills of Behaviorally Disordered and
Learning Disabled Children," which has been accepted for
publication in Exceptional Children.

Test-training: elem ry grades reading and math
subtests. Based upon the results of the pilot testing and the
results of training from previous investigations, an experimenta?
study involving approximately 100 students in special education
classes in grades four through six was implemented immediately
prior to the regularly scheduled administration of district-wide
tests. This training employed five 20- to 30-minute Tessons with

accompanying workbooks, given in Appendix 0.
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Test scores of experimental and control students were entered
into a 2 (experimental vs. control) by 2 (LD vs. BD) analysis of
variance on each of the five trained subtests. Results replicated
those of previous investigations in that a significant effect was
found for trained students on the Word Study Skills subtes .
Trained students scored an average of 9 percentile points higher
than untrained students, consistent with previous findings, and
considerably higher than many previous findings with non-
handicapped students (Scruggs, White, & Bennion, in press). In
addition, a sigrificant effect favoring trained students was found
on the Mathematics Concepts subtest. An obtained interaction on
this subtest indicated that training had exhibited a differential
effect on behaviorally disordered students. In addition, a
descriptive but non-significant effect favoring trained students
was found on the Mathematics Computation subtest. As in previous
investigations, no effect was found for the Reading Comprehension
subtest. This investigation is described in detail in the
manuscript entitled. "The Effects of Coaching on the Standardized
Test Performance of Learning Disabled and Behaviorally Disordered
Students,” which is given in Appendix P.

Summary. Taken together, the results of these experimental
training studies suggest that learning disabled and behaviorally
disordered students do exhibit deficits relative to their non-
disabled peers on test-taking skills, but that these skills are
trainable. Effect Sizes from these training investigations were

substantially larger than those previously reported for non-

21




handicapped students (Scruggs, White, & Bennion, in press),

further supporting a "test-taking skills deficit’ on the part of
Tearning disabled and behaviorally disordered students (Scruggs &
Lifson, 1985). The differential problems with test-taking skills
on the part of non-handicapped students, compared with the ofien
exaggerated role of test-taking skills on the part of the non-
handicapped students, has been described in the article, "Current
Conceptions of Test-Wiseness: Myths and Realities," and has been
published in the journal School Psychology Review (Appendix P).

1. Teacher implementation: Iowa Test, elementar grades.
This aspect of the project has been less conclusive in the
findings. In one investigation, 40 special education teachers in
Mesa, Arizona, were assigned at random to training and control
conditions. Training condition teachers were given inservice
instruction in implementation of training materials specifically
developed for the Iowa Test of Basic Skills, the test was recently
adopted for use in the State of Arizona. Implementation of the
procedures proceeded in general as planned, although ceufident
reporting of the findings was compromised by several factors.
First, assignment of teachers to experimental units in such an
investigation has strong statistical suppart, but presented
practical problems, particularly since many teachers worked in the
same classrooms, and saw many of the same students. An attempt to
reassign some teachers to groups for practical reasors resulted in

bias in an unknown direction. Second, the number nf teachers was

too large t¢ permit careful documentation of the extent of actual

2L
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treatment fidelity. It was though that a covariance adjustment
may have compensated somewhat for the assignment problems, as well
as the substantial amount of variability across the district;
however, the large amount of missing previous years’ test data
prohibited such an analysis.

The implementation of this particular procedure did not
result in observed statistically significant differences between
training and control groups. The general conclusion made by the
investigation was that methodological difficulties had obscured
findings, although of course the findings of "no observed
differences" may have been a true sne. The materials were
sufficiently popular with teachers, however, tha: personnel from
that district requested similar materials for secondary level
students. These materials were developed and delivered to the
district, along with "consumer satisfaction" forms, to be returned
for evaluation. Because the materials arrived somewhat late for
use by all teachers, however, results from the consumer
satisfaction evaluation will not be complete until spring of 1987.

2. Teacher implementation: Stanford Achievement Test,
sec y st - Because of the difficulties associated with
such a large-scale implementation as that of the previous
investigation, it was determined that a smaller number of
teachers, within one school population, should be employed for the
second teacher administration study. In this investigation, a
Junior high school containing approximately 120 LD and BD students

in the Salt Lake City area was selected. Two of the four teachers
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implemented the training on a randomly selected half of the
students, using materials developed for this investigation
(Appendix __). Fidelity of implementation was observed regularly.
It was determined that, although teachers implemented training
materials in accordance with instructions, considerable
contamination across experimental conditions was observed. In
addition, direct training given some control subjects proved to be
highly similar to experimental group subjects. Evaluation of
posttest data again revealed no statistically significant
differences in favor of the experimental group. Although it may
be true that such training produced little effect on test-taking
performance of secondary aged, learning disabled and behaviorally
disordered students, it seemed more probable to the investigators
that implementation difficulties had again compromised objective
evaluation of training.

Summary. Two attempts at evaluating the effectiveness of
teacher implementation of training materials, on the elementary
level with the Iowa Test of Basic Skills, and or the secondary
level with the Stanford Achievement Test, failea to produce
observable, statistically significant differences favoring
training condition students. Although it could be concluded that
teacher-led training was less 1ikely to result in gain in test-
taking performance, the investigators felt that such conclusions
could not be made with confidence.

Rather, such findings underline the difficulties inherent in

attempts to implement treatments under so-called "real world"
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conditions. In both cases, unavoidable treatment contamination
was observed, and exceptions had been made in random assignment to
treatment conditions. Such problems were not encountered in the
three previous training experiments in which project personnel
delivered experimental treatments in settings far removed from the
students’ regular classrooms. However, on at Jeast one occasion
in these investigations, classroom had to be excluded frain
analysis because teachers had tampered with random assignment.
Such problems created difficulties ..om a research point of view,
but offered practical support that teachers viewed the training as
beneficial and sometimes attempted to include students on the
basis of perceived need, rather than on the basis of
methodological rigor.

In all, it must be concluded that the results of the teacher
implementation studies were inconclusive. Taken together with all
previous investigations, however, it still appears possible to
conclude that these training materials can result in tangible
improvement in test-taking performance of learning disabled and

behaviorally disordered students.

A i v s

Concurrent with the implementation and training studies,
several additional investigations were undertaken to further
evaluate the role and utility of standardized achievement tests
with Tearning disabled and behaviorally disordered students.

These investigations are described below.
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Group vs. individually administered tests. In a study
reported by Mastropieri (1986). in Appendix __» a randomly

selected sample of learning disabled students’ test scores on the
SAT and the individually administered Woodcock-Johnson Achievement
test scores were compared. It was determined that, although
moderate correlations were fcund between the twe tests, the
Woodcock-Johnson test showed no intercorrelations between reading
and math subtests, as did the SAT. In addition, the Woodcock-
Johnson tast was found to consistently result in scores up to ten
percentile points lTower than those of the SAT. Basing placement
decisions on the Woodcock-Johnson, then, would result in the
identification of a larger number of LD students than would the
use of the SAT.

Predictive validity for behaviorally disordered students.
This study was conducted in cooperation with the Neuropsychiatric
Institute of the University of California--Los Angeles, and
evaluated the predictive validity of achievement gain while in the
Neuropsychiatric Institute on success of future placements
(Forness, Kavale, Guthrie, Scruggs, & Mastropieri, in press). In
this study, academic gains (as measured by the CTBS) of 110
children and adolescents hospitalized for psychiatric disorders
were examined in relationship to subsequent school outcome, as
measured by teacher ratings in post discharge classrooms. Effects
of IQ, severity of diagnostic disorder, and related variables were
also ex. sined as was type of classroom placement. Although

achievement gains during hospitalization did not appear to predict
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outcome retings, there was an observed relationship between

initial CTBS math cores and academic outcome. The report of ihis
investigation is entitled "Predicting Outcome Through Achievement:
Academic Gains During Psychiatric Hospitalization as a Measure of

School Progress at Follow-Up," in Appendix __. It has been
accepted for publication in Behavioral Disorders.
Achievement of LD and BD students. Another investigation was

conducted to examine possible differences between LD and BD
students on standardized achievement tests (Scruggs & Mastropieri,
in press). Test scores of over 1,400 LD and BD students on the
Stanford Achievement Test, all subtests, were evaluated. It was
concluded that serious academic deficiencies existed in both
populations. Although some significant differences were found
between LD and BD populations, these differences were crivial in
magnitude. The full report is in Appendix _» entitled "Academic
Characteristics of Behaviorally Disordered and Learning Disabled
Students,” and has been accepted for publication in Behavioral
Disorders.

Summary. These three investigations provided evidence of the
use of tests in (a) describing performance, (b) predicting
placement outcomes, and (c) discriminating between categories of
exceptionality. It wr found that results of group and
individually administered tests may disagree, achievement gains
may not always predict success of placement outcomes, and LD and
BD students may not differ in any substantial way on achievement

test scores, although the reasons for such low scores may differ
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between groups. These studies, taken together, suggest some
shortcoming in achievement test in defining, discriminating, and
predicting outcomes of mildly handicapped students. Such
findings, however, are not intended to suggest that achievement
tests are not important. Rather, they help underline the

necessity of using multiple measures in addition to achievement

test scores.
GENERAL CONCLUSIONS

This three-year research project has involved five school
districts in three states, 1iterally thousands of LD, BD, and non-
handicapped students, and scores of school personnel,
administrators, and project staff. The project to date has
generated 22 publications, 7 presentations, 5 sets of training
materials, and several additional manuscripts either currently in
review or in preparatic . Including the hundreds of individuals
who have requested reprints, papers, preprints, and other
information from the project, the total audience can be numbered
in the tens of thousands.

The overall conclusions of this project are threefold.
First, mildly handicapped students exhibit both cognitive and
affective deficiencies with respect to the taking of standardized
achievement tests. This represents a substantial problem, as
mildly nandicapped students are among the most frequently tested
groups of children. Generally, cognitive deficits have been

observed with respect to (a) understanding of test forma's; (b)
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use of test-taking strategies, including mobilization of prior
knowiedge, deductive reasoning, and elimination strategies; and
(c) clerical aspects of test-taking, i.e., use of separate answer
sheets. In addition, mildly handicapped students have been
observed to report consistently more negative attitudes toward
taking tests. Taken together, these deficiencies seem tangible
enough to constitute an area of concern in special education.

Second, many of these deficits are subject to remediation.
Although specific components of test-taking skills training were
not separately evaluated, it seems 1ikely that mildly handicapped
students benefited most from (a) familiarization with potentially
confusing test formats, (b) instruction i necific test-taking
strategies for specific subtests, (c) practice and feedback in the
use of separate answer sheets, ard (d) development of positive
attitudes toward test taking. Although experimental outcomes of
teacher-implemented training were less positive, so were they less
tightly controlled. Overall conclusions of the project are the
short and intensive training of test taking skills using task-
appropriate materials results in tangible improvement in test
scores of mildly handicapped students.

Finally, additional evidence has been gathered concerning the
limitations of achievement tests. It was seen that populations
referred for learning disabilities and behavior disorders may not
appear different merely on the basis of achievement test scores.
This is true even though classification criteria for behavioral

disorders do not include direct evaluations of academic
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functioning. Also, it was seen that achievement gain may not
predict future placement outcomes. Such findings underscore the
importance of additional measures in special education to improve
dissemination and prediction. Finally, it was seen that different
tests may deliver different norm-referenced information for the
same students. This finding is perhaps the most disturbing, and
seems to suggest that careful evaluation of tests is necessary for
making placement decisions.

Altogether, it is felt by the project director and project
personnel, as well as the solicited opinions of outside experts in
the field, that the project has been successful in providing
important information regarding the administration and
interpretation of standardized achievement tests with behaviorally
disordered and learning disabled children. During the course of
the project, it was also determined that an equally important area
for research involved the test-taking skills mildly handicapped
children exhibit on teacher-made, content-area tests. Such tests

call for a very different set of skills than those which concerned

the present investigators, and yet it was seen that this is also
an area of great need in special education. It is hoped that the
results of the present project can, in addition to reporting its
own findings, provide encouragement for future research efforts in
the area of content area tests. Through such efforts, the

knowledge * .e in assessment in special education can be greatly

improved.
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RESEARCH IN PROGRESS e clons

Improving the Test-Taking Skills of
LD and BD Elementary Students

Principal Investigators: Cie Taylor and Thomas
Scruggs. Exceptional Chiid Center, Utah State Uni-
versity.

Purpose/Objectives: The purpose of this investiga-
tion is to determine whether reinforcement tech-
niques and direct training in test-taking skills can
increase the validity of test scores for learning dis-
abled {LD) and behaviorally disordered (BD) stu-
dents. To determine the degres to which LD and BD
students exhibit inappropriate {inefficient} test-tak-
ing skills, students are observed and interviewed
while taking standardized tests. Based on those
observational data. procedures and training pack-
ages will be designed to increase student perform.
ance on standardized achievement tests. If the proce-
dures and training are effoctive. educational deci-
sions, which are frequently based in part on the
tesults of standardized achievement tests. will be
more valid because problems in areas such as test-
taking skills, student motivation, and confusion due
to testing format will be reduced or eliminated.

Subjects: Subj>  ara 100 vlemontury students on-
rolled in 12 resource rooms and self-coritained class-
rooms for children with loarning disabilities and
behavioral disorders.

Methads: LD and BD children matched on age.
handicap, and standardized achievement test score
will be randomly assigned to experimental and con-
trol groups. Students in the experimental group will
receive materials and procedures designed to im-
prove the ability of handicapped students to take
tests. Experimental and control groups will be com-
pared statistically on several measures. including
attitudes toward test-taking, student and teacher
behavior during test administration, and actual per-

“Reseorch in Progress” is a forum for reporting
ongoing research in the field of special education
thot hos not yet been published. Investigators
wishing to report studies in progress ore invited
to submit o brief synopsis of their efforts to the
column editor, Chorles C. Clelond, 3427 Monte
Visto, Austin TX 78731, Reports ore lo be submil-
ted in triplicate and should follow the format
shown obove, with o maximum length of 500
words.

Exceptional Children .

formance on standardized tests of reading achieve.
ment. In following years, materials will be de el-
oped and Implemented for mathematics achiese.
ment tests and test-taking skills for secondary-age
handicapped students.

Results to Date: Preliminary findings indicate that
many LD and BD children, as well as low achieving
nonhandicapped students, do not spontaneously ex-
hibit efficient test-taking behaviors. Specifically.
handicapped children have been seen to exhibit
difficulties with item format and distractors more
typical of nalve test takers.

Commencement ond Estimated Completion
Dates: This investigation began July 1. 1983 and 1s
expected to continue for three years.

Funding: Funding for this investigation has been
provided by a grant from the U.S. Department of
Education. Research in Education of the Hand-
capped.

Publications/Products Available: Preliminary ma-
terials for improving test-taking skills. piloted on
nonhandicapped second-grade students. have been
developed and will be revised for use with handi.
capped childran during the coming year. Manu.
scripts documenting the investigation will be com-
pleted and submitted for publication during the
second half of the academic year. Please write the
authors for further information.
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Much of what constitutes reading instruc-
tion in today’s public schools reflects stu-
dents’ scores on standardized achievement
tests. Test performance may influence later
assignment to reading groups, classrooms,
or remedial or special education pro-
grams. Although norm-referenced read-
ing tests have been criticized as insensitive
to specific skill deficits and inadequ: te as
complete diagnostic measv.es (Howell
1979), most reading tests have nonetheless
been shown to be highly reliable and valid
(Spache 1976). For better or worse, stand-
ardized reading tests are truly a part of
education today and will most likely be used
in the future.

If important decisions are to be based
on the results of standardized reading tests,
student scores should piovide the best pos-
sible estimate of reading performance.
Unfortunately. the results of past research
indicate that reading test performance can
be influenced by factors other than knowl-
edge of test content (e.g., Taylor & White
1982). One of these factors, ‘“test-wise-
ness'’ (TW), was first described in detail in
1965 by Millman, Bishop, and Ebel (p. 707)
as “a subject’s capacity to utilize the char-
acteristics and formats of the test and/or
the test-taking situation 10 receive a high
score.” Millman etal. developed an outline
of test-wiseness principles, which included
time-using strategies, error-avoidance
strategies, guessing strategies, and deduc-
tive-reasoning strategies. Slakter, Koehler,
and Hampton (1970) presented informa-
tion suggesting that TW has a develop-
mental component. That is, students may
become morc “‘test-wise’" as they grow
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older. Generally, researchers have in
ferred extent of TW on the basis of tests
constructed specifically for this purpose.
Students themselves were questioned
recently about strategies they use to an-
swer test questions. Haney and Scott (1980)
administered a number of achievement
tests to 11 students, then questioned them
the following day concerning how they at-
tempted t. answer each item. These re-
searchers developed a complex model in
which responses to interviewer questions
v ere classified into 46 separate categories.
Most of these categories included the use
of some specific strategies such as guessing,
elimination of alternatives, or “‘reason-
ing.” T'heir results indicated that children
use a wide range of strategies in answering
test questions and that often a child’s per-
ception of item content bears little resem-
blance to the intentions of the test’s au-
thor. Haney and Scott concluded that
considerable “"ambiguity™ exists in stand-
ardised test questions, existing to a greater
extent in science and social studies areas
and to a lesser extent in reading areas.

Haney and Scott’s work contributed
sigmficantly to our knowledge of the na-
ture of ambiguous test items. However, the
focus of their study was on test construc-
tion, with implications for the reduction
of test item ambiguity. Although class-
room teachers may use the results of Ha-
ney and Scott to improve their own tests,
published standardized tests cannot be al-
tered by teachers. A remaining question
concerns the extent to which students em-
ploy tesi-taking strategies when faced with
difficult or ambiguous items. Do students
use such strategies spontaneously (that is,
withou: being trained)? If so, which strat-
egies (if any) are effective in obtaining cor-
rect answers? No previous research can be
located to answer these questions.

To address these questions in the pres-
ent study, the reading test performance of
elementary school childrer. was examined.
Specifically, two areas were investigated:
the strategies students spontaneously em-

(Yo
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ployed to answer rcading test items and
the relative cffectiveness of these strate-
gies wu increasing reading test scores.

Procedure

A sample multy le-choice reading test
based on items from the Stantord Achieve-
ment Test (SA'T) (Madden, Gardner, Rud-
man, Karlsen, & Merwin 1973) was devel-
oped and piloted on five students to
cevaluate whether the length was appro-
priate and to establish reliable scoring con-
ventions. This sample test included items
trom the Word Reading, Reading Com-
prehension, Word Study Skills, and Vo-
cabulary subtests. After revisions had been
made, it was admmistered to 31 elemen-
tary-age Caucasian students (15 girls, 16
boys) attending summer classes in a rural
western area. Students were selected from
both remedial and “enrichment” classes so
a range of abilities was represented. As as-
sessed by the Woodcock Reading Achieve-
ment Test (Woodcock 1973), 20 students
read at or above grade level; 11 read below
their grade level. Most students (20) -.ere
second or third graders, but students were
also selected from Grades 1 (two students),
4 (tw9), 5 (five), and 6 (1wo).

All students were seen individually by
one of four examiners. One exammer n-
terviewed 18 students, whereas the other
three interviewed two, tour, and six stu-
dents. First, students were given the Pas-
sage Comprehension subtest from the
Waoodcock Reading Achicvement Test in
order to identify an approximate reading
comprehension grade equivalent. Stu-
dents were then given selections from the
SA'T one year level higher than their as-
sessed grade level on the Woodcock sub-
test. In this manner, a similar difficulty ) :vel
was provided for each student. Most stu-
dents were able to answer correctly ap-
proximately two-thirds of the test ques-
tions.

Students were then told to read aloud
each test question (as well as the reading
passages in the Reading Comprehension
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subtest) and whichever of the distractors
they chose to read. They were neither en-
couraged nor discouraged from reading
each distractor. As soon as students had
ans vered a test question, they were asked
to rate their level of confidence in their
response: were they very sure, somewhat
sure, or not sure the answer they had given
was correct? After students had finished
each subtest, they were asked to reread the
questions and tell the examiner why they
had chosen their answer. The examiner
recorded reading errors, confidence lev-
els, attention to distractors, reference to
reading passages, and reported strategies.
Sessions were tape-recorded to clarify any
later ambiguity in scoring. Students spent
45-90 minutes in the session and answered
31-42 test questions. Some students re-
ceived more questions than others because
different levels of the SAT required dif-
ferent subtests and formats.

Results and discussion
Effectiveness of strategies

We found all strategy responses could
be classified within a [ 0-level hierarchy that
strongly predicted the probability of re-
sponding co-rectly. Proportions of correct
responses were computed across subjects
for each type of strategy and are shown in
figure 1. These classifications were as fol-
lows: (a) skipped (student skipped the item),
(b) misread a key word in question or dis-
tractors, (c) used falty reasoning (exam-
ple: one student repor =d, **This word must
be the correct answer because it has a pe-
riod after it”), (d) did not follow directions,
(¢) guessed, (f) *‘seemed right” (student
thought the answer was correct without
being able to state an explicit reason), (g)
used external information (example: *'I
know most people in fires die from breath-
ing smoke because a fireman told me that™),
(k) eliminated inappropriate alternatives,
(1) referred to passage, and (j) clearly
“knew’ the answer (example: “‘I know that
a pear is a kind of fruit”). The existence
of these strategies indicates that a com-
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Fig. 1.—Percent correct ans vers by strategy
used. Strategy classifications: 0, shipped item, 1,
misread keyword; 2, faulty reasoning: 3, did not
follow directions; 4, seemed right;”" 5, guessed. 6,
used external evidence: 7, eliminated: 8. referred
to passage; and 9, clearly “knew.”

plete hierarchy of test-taking skills exists
beyond simply knowing or not knowing the
answers, and these strategies can be more
or less effective on a standardized reading
test. For example, as seen in figure I, when
students skipped an answer, nothing was
correct; when they guessed, they got 37%
correct; when they eliminated alternatives,
they got 67% correct. Proportions of em-
ployed strategies are given in table I.

We condensed these strategies into five
logical categories (skipping, procedural er-
ror, guessing strategy, deliberate strategy,
and “knowing”) and computed point-ti-
serial correlations for each subject. The
median correlation between item score and
reported strategy was .54 (p < .0l), a cor-
relation of moderate strength.! No differ-
ential effects were seen by age, ability ievel,
or examiner; although the sample was too
small to conclusively investigate these pos-
sibilities.

Inspecting figure 1 reveals some other
interesting findings. The high proportion
of correct scores for guessing is notable.
Since the number of answer choices v-ried
between subtests and levels, with four
choices the most common format, the
probability of responding correctly by
chance alone was estimated at .28. In fact,
when students reported guessing, they
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TABLE 1. Frequencies (F) and Percent (%) of Strategies Employed

Strategy leve!

%

0. Skipped item
l. Misread keyword

2. Faulty reasoning

3. Did not follow directions
4. “Seemed right”

5. General

6. Used external evidence
7. Eliminated

8. Referred tc passage

9. Clearly “knew"
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scored 37% correct, “*Guessing™ responses
scored virtually the same as “‘seemed right”
responses, suggesting that even when stu-
dents believe they are guessing, they still
have some idea of what the correct answer
might be and can use this strategy to ad-
vantag>. “Seemcd right” responses were
common on the vocabulary subtests in
whict students often reported that a par-
ticulz definition sounded correct but were
otherwise uncertain. Another interesting
finding is the high proportion of correct
responses when the students reported us-
ing outside information or experience. Al-
though content area tests, such as scicnce
and social studies, directly test outside
knowledge, reading tests ostensibly are in-
tended to test nothing besides knowledge
of the passage's content. Theefore, al-
though use of outside information should
not help, students did benefit from the use
of such information (however, when stu-
dents referred to the passage, they scored
even higher). The students’ ability to use
outside information as effectiveiy as they
did is surprising. This finding underlines
tae “passage independence” problems of
reading comprehension items, a topic well
investigated by researchers such as Tuin-
man (1973-74),

Level of confidence

Students had a reasonably good idea of
whether they had answered a test question
correctly. When students reported being
“‘very sure” their answer was correct, they

were correct 81% of the time. Wken they
reported being ‘‘somewhat sure,” they
were correct only 13% of the time, and
when they reported being “not sure,” they
obtained correct answers only 7% of the
time. However, these figures are some-
what misleading. The results seem differ-
ent if looked at another way: when stu-
dents answered incorrectly, they also
reported being “‘very sure" the answer was
correct in 56% of the cases. Clearly, al-
though related to performance, level of
cor.fidence in itself is not a sufficient check
on correctness of a student’s work. The
relation between confidence and correct-
ness of response was seen to vary widely
from student to student, with a median
point-biserial correlation of .29 (p > .u5).
Therefore, in many cases, other means are
necessary for students to assess the cor-
rectness of their responses. These means
will be described below.

The cost of carelessness

In addition to reported test-taking
strategies, information was also collected
on the degree to which the students at-
tended to distractors and chose their an-
swers by referring to the reading passage
on the Reading Comprehension subtest.
Results showed that students rarely re-
ferred to the reading passage; even though
when they did, they stood a very good
chance of answering the question cor-
rectly. In 89% of the cases where students
answered a reading comprehension ques-
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tion incorrectly, they had not referred to
the passage that clearly contained the cor-
rect answer. Of course, this does not mean
that all of these questions could have been
answered correctly had students referred
to the passages, but 1t does appear that
reading scores could be greatly improved
by students’ increased attention to the pas-
sdages.

Similarly, a great deal of carelessness
was observed in attention to distractors.
When students answered incorrectly, in
40% of the 302 cases they had not read all
distractors. Again, this finding does not
mean all these questions could have been
answered correctly by greater attention to
distractors, but students could almost cer-
tainly have improved their scores by doing
so. When students answered questions cor-
rectly, they had attended to all distractors
in 73% of the 577 cases. It does appear,
then, that test pertormance can be im-
proved through greater attention to dis-
tractors.

Another surprising finding was the rel-
atively small effect of reading errors. Al-
though pertormance was clearly impaired
when students misread a word of key im-
portance (see fig. 1), in general misreading
words was less detrimental than might be
expected. When students misread one or
more words in stein or distractor, the pro-
portion of items answered correctly (58%
of 293) was still quite high. Clearly, many
students have developed strategies for cop-
ing with words they cannot read. It seems
important to remind students not to “'give
up”'if they cannot read every word. As the
presentinvestigation indicates, students are
often able to answer correctly even though
they cannot read every word.

One final finding concerning careless-
ness can be reported. All examiners noted
the extent to which students had acted on
the wrong stimulus in the “word study
skills™ subtest. In this subtest, students are
given a word with an underlined sound and
asked to find the same sound in one of
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three distractors. The following problem
provides an example:

Prize
(a) prince
(b) size
(¢) seven

The correct answer is b because the z
in “‘size"" has the same sound as the under-
lined z in *“prize.” What was surprising to
us is that students often attended to the
wrong stimulus, for example, the initial pr
in the above question. Although the exact
incidence of these errors cannot be given,
their consistent occurrence seems to imply
that teachers should stress the importance
of attending to the underlined sound only.

Conclusions

The results of this study demonstrate that
students do employ specific strategies to
cope wili: west item ambiguity, indecision,
or lack of knowledge i selecting correct
answers. ‘These hndings have important
implications directly bearing on student
performance during testing. T'o attain the
most correct answers, students should em-
ploy the strategies listed below:

1. Be certam to attend to all distractors
and refer to the readig pa sage, even
if you are “very sure” your answer
15 correct

2. If you are having great difficulty
reading a passage, read the questions
and try to answer them anyway.
Often, your own knowledge can help
you choose an answer. If you have
difficulty with some words in the
question or distractors, answer any-
way and base your answers on the
words you can read.

. If you have attended to all parts of
a passage and test question and still
do not know an answer, there is still
a good chance of getung the correct
answer if you guess.

4. Be certain you are attending to the
appropriate stimulus, such as the
underlined sound in a “word study
skills” subtest. As in other subtests,
wrong answer choices may look cor-
rect at first glance.

(2]
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5. Make sure you answer every item.
Even if you must hurry and guess fre-
quently near the end, you will prob-
ably get some of the answers correct.

Considering the results of past research
(Bangert, Kulik, & Kulik 1983), it is likely
that to affect test performance signifi-
cantly, a teacher will have to do more than
simply read the above points to students.
Fxamples and practice activities will help
students develop these test-taking skills.

These findings should be of interest to
special education teachers, particularly
those in *+-  :a of learning disabilities.
Many children are referred for special class
placement on the basis of deficiencies in
standardized reading-test scores. Speciai
education often is quite beneficial to stu-
dents who clearly need it, but before tak-
ing such a dramatic step, teachers should
be certain that the test score reflects the
best abilities of the student rather than a
problem with test taking in general.

The present investigation indicates that
arange of abilities exists in test-taking skills,
as it does in other areas. If tests are to be
as valid as possible, the specific skills ob-
served in efficient students taking a read-
ing test should be practiced by all students.
If test-taking skills are incorporated in
general test-administration procedures, it
appears maximum benefit can be derived
from the use of standardized reading tests.

Notes

I'he authors would like to thank Dr. Ginger
Rhode and Judy Johnson, as well as Dr. Jay
Monson, acting director, and the staff of the
Edith Bowen School, particularly Dorothy Dob-
son and Lou Anderson, for their valuable as-
sistance with this project. The authors would
also like to thank Ursula Pimentel and Marilyn
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Tinnakul for typiuyg the manuscript. Address
requests for reprints to Thomas E. Scruggs, Ex-
ceptional Child Center, UMC 68, Utah State
University, Logan, Utah, 84322,

‘A point-biserial, rather than a Spearman
correlation of ranks coefficient, was computc 1
out of concern for the necessarily high number
of ties resulting in computing a rank correlation
with binary data. However, the obtained Spear-
man coefficient of .55 differed by only one point
from the obtained point-biseral coefficient of
.54,
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® Abstract

Twenty-eight students from grades 1 through 5 were administered a test of
o test-wiseness for absurd options. Results suggested that a developmental

trend may exist in test-wiseness for elementary-age school children.
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Developmental Aspects of Test-Wiseness for Absurd

Options: Elementary School Children

First discussed by Thorndike in 1951, test-wiseness (TW) was duscribed
in detail by Millman, Bishop, and Ebel (1965), and defined as "a subject's
capacity to utilize the characteristics and formats of the test and/or test-
taking situation to receive a high score" (p. 707). They further described
TW as "logically independent of the examinee's knowledge of the subject
matter for which the items are supposedly measures" (Millman et al., 1965,
p. 707). Ebel (1965) has suggested that error in measurement is more likely
to be obtained from students low in test-takirg skills. The student low in
TW, therefore, may be more of a measurement problem than the student high in
TW (Slakter, Koehler, & Hampton, 1970b).

Some investigations have indicated that TW has a developmental
component; that is, that TW increases with age. Slakter, Koehler, and
Hampton (1970a) administered a measure of TW to students from grades 5-11
and found a significant overall‘linear trend for grade level. Crehan,
Koehler, and Slakter (1974) administered a TW test to students in grades 7
through 11, and a follow-up test to the same students two years later.
Increases over all intervals except grades 9 to 11 were tound. In a second
follow-up of the same students, Crehan, Gross, Koehler, and Slakter (1978)
replicated the previous findings and concluded that although TW increases by
grade, large individual differences exist within grade levels.

Although the above investigaticns provide strong support for a

developmental component of TW in the secondary grades, as yet no
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investigation has evaluated the developmental nature of TW in the elementary
grades. The present investigation is intended to address this question.
Method
Subjects were 28 elementary school-age children attending summer
classes prior to entering grades 1 through 5 in a western rural community.
Students (1 first grader, 9 second graders, 11 third graders, 2 fourth
graders, and 4 fifth graders) were selected from toth remedial and
"enrichment" classes so that a variety of ability levels was sampled.
Students were seen individually by one of four examiners. First, they

were administered a five-item test of TW. This test was developed to
measure the ability of students to eliminate options known to be incorrect
(corresponding to the Millman et al., 1965 TW category I-D-1, absurd
options). For example, one of the items was the following:

Good airplane pilots must be able to

quickly in an emergency.

1. fall asleep 3. sturnate

2. scream 4. thing
Students were orally provided with words they were unable to read. Since it
was thought that evidence of TW would be more subtle in an elementary school
population than it was in studies of secondary students, some departures
were made from the procedures of Crehan et al. (1974). First, students were
directly questioned regarding the reasons for their answer choices following
completion of the test. Second, students were scored as reporting no
elimination strategies (0), or reporting one or more strategies (1),

regardless of the "correctness" of their answer to each test question.

en
b
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Results and Discussion

A point-biserial correlation was computed between entering grade level
of student and presence or absence of repo~ted elimination strategies. The
resulting coefficient, .44, was statistically significant (p < .02) and
represented a moderate relation between grade level of studznt and reported
use of elimination strategies, accounting for approximately 20% of total
variance. Proportion of students reporting use of elimination strategies by

grade level is given in Figure 1.

Insert Figure 1 about here

Thus, it appears that a developmental trend in one aspect of TW can be
observed in children of elementary school age, and that this trend is
similar to that seen in older students. These findings must be interpreted
with caution, however, due to the limited sample size, as well as the fact
that only one aspect of TW was measured. Although further research is
needed, the resilts of this preliminary investigation suggest that students
begin to learn TW skills as early as the primary grades, and that these

skills continue to improve with age.
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® Figure Caption

Figure 1. Proportion of students reporting elimination strategies by

® grade level.
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PASSAGE INDEPENDENCE IN READING ACHIEVEMENT
TESTS: A FOLLOW-UP!

STEVE LIFSON, THOMAS E. SCRUGGS, AND KARLA BENNION
Utab State University

Summary—38 college undergraduates were administered reading-compre.
hension items from a major scandardized achievement test with corresponding
passages deleted.  Analysis indicated thae, after 20 years of similar research
findiogs, highly passage-independent jtems still occur on major tests.

For almost 20 years, it has been documented that reading-comprehension
test items can be answered correctly at above-chance rates without actually
reading the relevant passage (Preston, 1964). Pyrczak (1976) mentions
several types of items which seem particularly independent of the passage.
These types include (a) items thar can be answered from the examinec's own
knowledge and (b) items about a particular passage thar are related to each
other in such a way that some items provide clues for other items. Reading-
comprehension tests which include such items iavite critical attention on the
grounds that (2) examinees may have an advantage over those not using these
strategies (Pyrczak, 1972) and (b), if a subject uses these principles and
skips passages, he iavalidates the purpose of the test (Tuinman, 1973-1974).
Since an extensive review of the literature hus shown no justification for the
use of passage-independent items, the question arises as to whether these items
still occur in commonly used standardized achievement tests. The present in-
vestigation was intended to determine whether such items are still in use.

METHOD
Subjects and Maserials
Thirty-eight undergraduate elementary education swudents at a western
university completed 16 multiple-choice reading-comprehension questions
without the accompanying passages. The items selected were thought to rep-
resent questions that could be answered without having reaa the ..~companying
passage. These items were chosen to correspond to Millman, Bishop and Lhel's
(1963) categories of test-wiseness strategies involving the general knowledge
of the test taker and use of subject matter of neighboring items. The specific
effects of these cues, however, were not addressed in this scudy The 16 items
were taken from the Stanford Achievement Test Form E, level P-5, from a
pool of 60 items. The items were kept in clusters illustrating which belonged
together in terms of association with a particular passage

'The authors thank Dr. Barnard Hayes for his kind and genzrous assistance with this
investigation. Requests for reprints should be addressed to Steve Lifson, Exceptional
Child Center, UMC 68, Utah State University, Logan, Utah.
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Procedure

The materials were distributed to two sections of a class in teaching read-
ing. The students were told: “Today I'm going to give you some reading-
comprehension test items withous the passages. It"is not expected that you
will answer all of the questions correctly; just do your best. Guess if you do
not know the aaswer.” No time limit was imposed upon the task.

RESULTS AND DiscUSSION

Analysis indicated that the mean score was 75% correct, with an average
mean score of 11.9 of the 16 items. A one-sample ¢ test (Hays, 1973) con-
firmed cthat the obtained scores were significantly different from chance re-
sponding (¢ = 18.9, p < 001).

Although the items were not randomly selected for this measure, they
nevertheless represented 25% of the items included in the reading-compre-
hension section of the test. Clearly, at least some test developers have done
litle to alter passage-independent items in light of the research findings of
almost two decades. While the effects of the readers’ previous knowledge
cannot be climinated, the effects could be minimized by the use of fictional
material for the passages with accompanying questions alout the activities of
an imaginary person. In spite of the reported validity of these items (SRA,
1979), the burden of construct validity rests with the authors of the tests. 1If
some students are able to answer “reading-comprehension” test items correctly
without reading the passage, onc can question what is being measured.
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Abstract
Previous research has indicated that students in many cases can
answer reading camprehension test questions correctly without
having read the accompanying passage. The present research
campared, in two experiments, the ability of learning disabled
(LD) students and more typical age peers to answer such reading
camprehension quastions presented independently of reading
passages. In Study 1, learning disabled students scored
appreciably lower under conditions resembling standardized
adninistration procedures. In Study 2, reading decoding ability
was controlled for; however, the performance differential
remained the same. Results suggested a relative deficiency on
the part of LD students with respect to reasoning strategies and
test-taking skills. In addition, the validity of some tests of
"reading comprehension” was discussed.
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Are Learning Disabled Students "Test-Wise?":
An Inquiry into Reading Comprehension Test Items
For many years, there has been some argument over what
reading comprehension tests "really" measure (e.g., Thorndike,
1973-1974). The most commonly observed standardized reading
oanprehensimi‘benfonnatcalsistsofapassageandammberof
associated multiple choice questions. Reading and understanding
thepassageisasamedtobeamcessa:ypre—cmditimto
correctly answering the questions. After examining the
literature, however, ane is forced to question the assumption of
question dependence on the stimulus passage. Preston (1964)
famdﬁxatcollegestudmtswereabletoanswerreadim
camprehension items with passages deleted at a rate significantly
above chance. Tuinman (1973-1974) administered five major tests
to 9,451 elementary-level students under several conditions.
Students in the no passage condition (the relevant passage had
been deleted) on the average achieved only 30% fewer correct
answers than subjects in the passage-in condition. Similar
results were obtained by Pyrczak (1972; 1974; 1975; 1976) and
Bickley, Weaver, and Ford (1968). A more recent study of passage
independence by Lifson, Scruggs, and Bennion (1984) revealed that
passage-independent items are still quite camon in elementary
level achievement tests. Oollege undergraduates were able to
answer 75%, or almost 12 of 16 questions on the Stanford
Achievement Test, Level P-3, without reading the associated

¥ ¢
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passages. 'Ihissoomisconsiderablyabovethatexpectedby
chance responding.

Scruggs, Bennion, and Lifson (1985) interviewed elementary
agesttmmmgardi:gtheirrespmsesmamadmgcmprehensim
test. They found {hat students often chose their answers based
upon their own prior knowledge, -ather than content of the
reading passage. When students reported using such prior
information, they answered correctly in over 60% of the cases.

Reading camprehension items which are independent of ihe
associated passage can be answered on the basis of the following:
(a) general knowledge, (b) interrelatedness of the questions on a
particular passage, and (c) faulty item canstruction, i.e., keyed
option is twice as long or more precisely stated (Pyrczak, 1975).
In the first two cases, the presence of enough information in the
question stem to identify the topic is an important factor (e.g.,
"Which of the following statements is NOT true of penguins?").
Such a stem may render a question answerable in terms of
information already available to the exeninee, and provide clues
totheanswersofmlatedquestiamabmtﬁuesamepassagethat
lack such information in the stem ("This passage is about: [a]
birds of South America, [b] birds of the Antarctic...etc.).

These cues, which individuals apply to a testing situation to
maximize their scores, correspond to Millman, Bishop, and Ebel's
(1965) criteria of test-taking skills, or "test wiseness."

(P
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mletestoa;smxcthn\aybeabletopointtohigtx
validity coefficients for their reading camprehension tests and
subbes*:S,anmportmtquestimarisesoanenﬂngmﬁaerg}_l_
sbxh\tsareequallyable‘boanswerquestimswiﬁitheabove
mﬂuﬁddmracberistiww_i_;ﬂ@readir\gtmpa&sage. Are some
groups of students at a relative advantage/disadvantage in
abilitytoansmrﬂ)esequestiaﬁwiﬁmtreadingﬁ:epassage.
Toarmrﬁxismestim,agrwpofstudenwclassifiedas
leamingdisabledardagrwpofmgularclasmomstudmtsmre
adninistered a selection of multiple choice reading camprehension
questimswiﬂxtherelevantpassagesremved. The conditions of
ﬁ\isexpeﬁnmtweremanttorasatbleﬁnseofarmmalte«tug
situation--i.e., students were required to read the questions
without assistance. This did not permit us to determine the
exbaittowm.d\anyobsaweddiffermbetweenmeregularand
Jearning dissbled students were due to reasoning ar variations in
gmerallmowledgebetweenthetwogrwps,orsinplymflecteda
di.ffermceinreadingability. 'Ibaddresthisissue,aseoa'ﬂ
expermmtwasperfozmedboseeifsindlar differences could be
fomdvdmmﬂmadingwasomtmlled for.

Study 1
Method

Subjects and Materials

Subjects oonsisted of 67 regular classroom and resource rocm

ﬁ\ixdgradesmdmtsselectedfmnseveraleletmtarysdmlsin




a western rural area. Of these students, 52 were regular
Classroom students and 15 were classified as learning disabled by
P.L. 94-142 and local criteria, which included a 40% discrepancy
between actual and expected performance in two areas of academic
functioning. The average graue equivalent of the total readirg
score of the non-LD students on the Camprehensive Test of Basic
Skills (CTBS) was 3.4 (SD = .8), while the average CIBS total
reading score for the LD students was 2.1 (SD = .5).

Fourteen multiple choice reading camprehension questions
without the accampanying passages were selected for this task.
Items were drawn fram the Stanford Achievement Test, Level P-3,
Form E (1982). Items had been chosen to represent questions

ﬁn:ghtbyﬂmeauﬁm‘bobeansvamblein‘be_msof: (a) the

general knowledge of the test taker, and (b) the degree to which
the interrelatedness of the items served as . cue to the answers.
These items were taken from the Lifson, et al. (1984) study, in
which college students' ability to answer these questions had
been documented. The items were kept in clusters which belonged
together in terms of association with a particular passage.
Procedure

Treatment was administered in ragular instructional
groupings. Materials were passed out and al: students were told
that they were about to take a reading test for which they would

not be shown the accampanying reading passages, but that they
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should try their best to answer all questions. No time limit was
imposed upon the task.
Results

The regular classroam group answered correctly approximately
55% of the questions, for mean score of 7.8 (SD = 1.96). This
score was significantly above a chance score of 3.5 (t[102] =
11.27, p < .001). In contrast, the learning disabled students
answered correctly only 35% of the questions, for a mean score of
4.9, only slightly higher than chance (t[28] = 1.77, ns). The
obtained score of the non-LD group was significantly higher than
the LD group (t[~5] = 4.91, p < .001).

Discussion

The present findings suggest that regular classroom students
are able to recognize and make use of cues in testing situations
in order to increase their scores, even whcn reading passages are
deleted, and "reading camprehension" supposedly cannot be
measured. Apparently, learning disabled students are not able to
benefit equally fram these cues. Since neither group should have
scored above chance on a reading comprehension test with the
reading passages deleted, it is possible that a certain amount of
bias exists against children with learning disabilities on some
standardized tests of reading comprehension. Students in regular
Classes when unable to read aor otherwise obtain meaning from
reading passages are still able to answer correctly comprehension
questions. Students with learming disabilities, however, do not




Reading Camprehension Tests

seem to have these skills, and maybe twice penali.ed for a
reading handicap: once for being less able to read and
camprehend the passage, and a second time for being unable to
"second guess" test questions, as their norhandicapped peers ar-
apparently able to do.

One possible explanation for this discrepancy between
learning disabled and regular classroom students is that learning
disabled students are simply less able to read (decode) the
yusstions, and for that reason are iess able to outguess the
test. That is, learning disabled students are less deficient in
"test taking skills" than they are ir reading ability. In order
to address this question, a second study was designed, in which
ability to read would be controlled. Although the conditions in
this experiment could not parallel those of standaciiized test
procedures, ﬁnydidallowfqranassewmtofﬂmeextmtto
which differential scores are attributable to generally lower
reading skills.

Study 2
Method
Subjects and Materials

The 42 subjects who participated in this investigation were
different students drawn fram the same population as those of
Experiment 1, and consisted of 27 regular classroom third grade
students and 15 third grade children classified as learning
disabled by P.L. 94-142 and local district criteria. Mean grade

b&
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equivalent for the non-1:aming disabled group (CTBS) total
reading) was 3.6 (SD = .9), and 1.9 (SD = .4) for the non-
learning disabled group. Materials were 14 items drawn fram the
Stanford Achievement Test, level P3, Form F, and were chosen on
the same basis as those used : A Experiment 1. Pages of the test
were again left intact with questions left in the original order
andthepassagestlmselvesblad&edmtdurmgﬂmecopying
process.
Procedure

Students were informed by their teacher that they were about
totakeareadingtestwiﬁmtmadingtheconesporﬁirg
passages. They were told to listen while the te.sher read cach
item, and then answer the items. A1l students were given
sufficient time to arsver all questions.

Results and Discussion

'Ihestudsxtsinregularclassmmsansweredcormctlyﬁs%of
the 14 times, for a mean score of 9.14 (SD = 1.8). The learning
disabled students, on the other hand, answered onrrectly only 45%
of the items, for a mean score of 6.33 (SD = 1.8). Although both
obtained scores are well above chance, (t[52] = 12.02, and t[28]
= 4.325, ps < .001, for the regular classroam and learning
disabled students, respectively), the regular classroom group
maintained its aivantage over the learning disabled students,
t(40) = 4.87, p, .001. The results suggest that learning
disabled students may be less likely to apply test-taking
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strategiestoreadingommehensimquestimstoadegreeof
efficiency similar to their non-disabled counterparts.
General Discussion

In Study 1, regular third grade classroom students were seen
consistently to outscore their learning disabled counterparts on
atestofmadmgomprehensimquwtimswithconesponding
passages deleied, and administered under conditions resembling
standardized testing procedures. In Study 2, regular class third
graders again outscored LD students, under conditions for which
reading ability was controlled. The ability of third grade
childrminﬁxesecasestoscoress%arﬂoo%correctlym
questions which refer to non-existent passages seems remarkable,
and brings into questions the issue of what some tests of
"reading comprehension" are really measuring. Such passage
independent items have been thought to assess test-taking skills
and in fact have been used as measures of "test-wiseness" (e.q.,
Derby, 1978). Although it is suggested that differences in the
use of test-taking strategies (such as use of prior knowledge,
deductive reasoning, and elimination of implausible options) were
rec onsible for much of the observed performance differer s,
other explanations are possible. Factors such as oral laiguage
decoding ability, attercional deficits, and test anxiety may have
played a part in inh’_’'"‘ng performance on t's part of the LD
students. The role of these other factors in LD test performance
is currently being investigated by the present authors ‘Taylor &
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Scruggs, 1983). Wwhatever such tests measure, it is clear that:
(a) it is not "reading camprehension,” and (b) children

] classified as LD are at in apparent disadvantage.

An argument can be mada that these camparisons are of

trivial importance, since in standardized test administration,

® passages are not deleted; that all children in fact have equal
access to passages which contain answers to reading comprehension
questions. Although this argument has a certain face validity,

) same problems remain. First, since non-LD students can score so
high on such items without reading the passages, the extent to
which scores are a direct measure of "reading comprehension”

® seems uncertain. Second, sincs nearly all such tests are timed,
students with incompiute understanding of relevant passages but
possessing an ability to "outguess" test questions under time

® constraints, clearly are at an advantage with respect to students
not possessing such an ability. In this csse, differences in
scores on reading camprehension tests may in fact reflect in part

® a bias toward students with superior ability to respond to
specific cues in the test-taking situation. As has been seen in
the present experiments, LD students may well find themselves on

[} the negative side any such bias.
Two steps may be taken to help alleviate this potential
source of bias. First, achievement tests should be revised so
@ that reading comprehension tests directly assess comprehension of
the provided passage. In fact, an informal review by the present

® o My
ERIC ‘1
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authors of the major achievement “ests indicates that many
achievement test questions appear to be much less "passage
independent" since the work of Tuinman (1973-1974) and others of
a decade ago. Secon., it seems possible that at least same of
these "tes -taking skills" can be trained, and that this training
may do much to correct this apparent disadvantage. The authors
are at present investigating the effectiveness of such training
(Taylor & Scruggs, 1983). Although such improved scores on tests
may not necessarily reflect increased achievement, these scores
could reflect more accurately achievement gains students have
made, as evaluated by standardized achievement tests.
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LEARNING DISABLED STUDENTS’

SPONTANEOUS USE OF

TEST-TAKING SKILLS ON
READING ACHIEVEMENT TESTS

Thomas E. Scruggs, Karla Bennion, and Steven Lifson

Abstract. The present investigation was undertaken to identify the type of
strategies learning disabled (LD) students employ on siandardized, group-
administered achievement test items. Of particular interest was level of strategy
effectiveness and possible differences in strategy use between LD and nondisabled
students. Students attending resource rooms and regular third-grade classes were
administered items from reading achievement tests and interviewed concerning
the strategies they had employed in answering the questions and their level of con-
fidence in each answer. Results indicated that (a) LD students were less likely to
report use of appropriate strategies on inferential questions, (b) LD students were
less likely to attend carefully to specific format demands, and (c) LD students

reported inappropriately high levels of confidence.

Since the seminal article by Millman, Bishop,
and Ebel in 1965, attention has been focused on
test-taking skills, or test-wiseness, as a source of
measurement error in group-administered
achievement tests (Sarnacki, 1979). Defined as
“a subject’s capacity to utilize the characteristics
and furmats of the test and/cr the test-taking
situation to receive a high score” (Millman et al.,
1965, p 707), test-wiseness is said to include
such diverse components as guessing, time-use,
and deductive reasoning strategies. Given that
the effective use of such strategies may have little
relationship to a particular academic content
area, individuals or groups of individuals lacking
in these skills may be at a disadvantage. A
recently completed meta-analysis, for example,
suggested that under certain circumstances, low-
SES students are more likely to benefit from
achievement test coaching than uigher SES
students — a finding which implies that the
former group of students are relatively deficient
in test-taking skills (Scruggs, Bennion, & White,
in press).

The present investigation was concerned with

learning disabled (LD} children’s spontaneous
use of such strategies Part of a larger investiga-
tion nvolving test-taking skills of exceptional
students (Taylor & Scruggs, 1983), this study
was conducted to identfy possible delficits in test-
taking skills on the part of LD children. Such
deficts, 1f uncovered, would be helpful mn
developing remediation techniques.

Although much research has been conducted
on nonhandicapped poptlations’ test-taking
skills (see Bangert-Drowns, Kulik, & Kulik,
1983, Sarnacki, 1979, and Scruggs et al., in
press, for reviews), httle 1s known about LD
students’ test-taking skills. Scruggs and Lifson
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(1985) recently investigated LD students’ dif-
ferential ability to answer passage-independent
reading-comprehension test items (i.e., reading-
comprehension test items for which relevant
passages had been oniitted). Items were taken
from standardized achievement tests known
from previous research findings to be answerable
by individuals who had not read the associated
passage (Lifs»n & Scruggs, 1984), and thought
to be good measures of test-wiseness. In two
expenments nonhandicapped children scored
55% and 65% correct, respectively, on such
‘tlems, whereas LD students from the same grade
scored much lower, even when word reading
ability was controlled. Scruggs and Lifson (1985)
argued that such findings also raised the ques-
tion of what reading-comprehension tests do
measure since no reading-comprehension test
items should be answerable without prior
reading of the associated passage. Scruggs and
Lifson concluded that LD children may be at a
relative disadvantage with respect to such test-
taking skills as guessing, elimination, and deduc-
tive reasoning strategies.

Scruggs, Bennion, and Lifson (1985)
employed interview techniques to determine the
nature of the strategies elementary-school
children spontaneously produced on reading-
achievement tests. Students representing a wide
rarje of age and ability levels were given
reading-achievement test items appropriate to
their individual reading levels. Results indicated
that students employed a wide range of
strategies far beyond simply knowing or not
knowing the answer, and that the use of these
strategies was strongly predictive of perfor-
mance. These findings provided valuable
general information about the manner in which
children respond to reading-achievement test
items. However, the diversity of the population
in age and achievement level was thought to
have obscured observation of specific differences
in test-taking skills between age or ability levels.

The present investigation, therefore, was in-
tended to determine whether LD and nondis-
abled students differed in strategy use on read-
ing-achievement tests. In this study, grade level
was held constant and the number of subtests
was reduced to ‘wo: a reading-comprehension
subtest in which direct referring, elimination, and
deductive reasoning strategies were thought to
be important and a letter-sound subtzst in which

206 Leaming Disabilty Quarterly

close attention to format demands was con-
sidered essential. In addition, since level of
reported confidence had been found to be a
strong predictor of performance (Scruggs et al.,
1985) and a prerequisite to strategy monitoring,
confidence reports were examined for possible
differences between ability groups.

Subjects METHOD

Subjects were 32 third-grade students attend-
ing public schools in a Western university com-
munity. Twelve subjects were classified as LD
according to local school district criteria, which

incluced a 40% discrepancy between ability and
performance in two academic areas and com-

pliance with PL 94-142 regulations Twenty sub-
jects were regular-class students, ncne of whom
had been referred for special services or were
considered by their teachers to be functioning at
the highest achievement levels. Although the LD
and regular-class students attended different
schools, the schools were adjacent, drawing
thewr populations from the same middle-class
commumnity. None of the students qualified for
therr schools’ free lunch program. General
cognitive ability appeared to be similar for the
two groups. Mean full-scale IQ for the LD
students (Wechsler Intelligence Scale for
Children-Reuised) was 92.75 (5D =5.7). Mean
Cognitive Skills Index for the non-LD students
(Test of Cognitive Skills) was 96.16 (SD =9.5)"
Mean grade equivalent for reading comprehen-
sion on the Comprehensiwe Test of Basic Skills
(CTBS) for non-LD subjects was 3.9 (5D = .89),
equivalent to a percentile score of €1. For LD
students the mean CTRES reading-comprehen-
sion grade equwalent was 2 3 (SD= 29).
equivalent to a percentile score of 21 The 16
boys and 16 gitls constituting the sample vere
8-9 years old and Caucasian Sex was evenly
represented 1n both subject groups
Materials

Two reading tests ware constructed from items
taken from the Stanford Achievement Test Test
items were drawn from the Primary 2 battery for
the instrumant used with the LD group, whereas
the Intermediate 1 level served as the source for
the regular classroom group. Each test contained
three reading passages with 14 dependent ques-
tions (10 content, 4 inference) on each form.
Comprehension questions were left in ther
original order in relation to the selected passage.




Questions were renumbered to avoid gaps
where passages did not follow the sequential
order of the originat test. In addition, three items
from the letter-sound test (level P3) were
selected. These consisted of a stimulus word in
which a letter or letters were underlined to repre-
sent a sound that the student was to identify
among three options given below the stimulus
word. These items were selected to include a
distractor that closely matched the initial con-
sonants of the stimulus word. For example, in
the item:
blind

0 blink

0 nibble

0 leaned
leaned is the correct answer, since it contains the
same sound as the underlined nd in the stem;
blink is the distractor, since it contains the same
initial consonant blend.
Procedure

Subjects, seen individually by one of two ex-

aminers, were asked to read the passages and
questions aloud and mark the answers they
thought were correct. Students were then told
tha' they would be asked to state if they were
sure/not sure that the selected answer was cor-
rect, and the manner in which they had chosen
the particular answer. Subjects’ responses to the

questions, “How did you choose that answer?”
and “Are you sure or not sure of your answer?”’
were recorded verbatim on the protocol. Words
the experimenters had previously deemed
essential to answering the questions (key words)
were marked In the e~aminer's copy of the In-
strurnent, and errors in these words were noted
as the child read alov4
Scoring

Test items rere scored for correctness, con-
fidence in answer {sure/not sure), and type of
strategy reported. Two students from the non-
LD group, who had misread more than 25% of
the key words, were excluded from further
analysis. The responses were divided into seven
categories:
1 = Didn't know
2 = Guessed
3 =External source of knowledge f{e.g., "I

know all fish have scales”)
4 = Referred to passage (e.g., “l read it")
5 = Quoted directly (e.g., "It says here that...”)
6 = Eliminated options known to be incorrect
7 = Otherreasoning (e.g., “It said comforted in
the story. That sort of means relieved.”)

Each response was evaluated in terms of the
seven categories. Percent of scoring agreement
was assessed at 100% after the examiners
scored 25% of each other’s protocols.

Percent Correct

Ndnl-LD students
LD students*®

e

]
Inappropriate

S Rt

T u\?’fly;‘:.
ALt ....’Flgure,l T,Proporﬂon corre
PRSI «.,néw. rrta,
VR ‘.4. . \»A.J‘Amﬂ

.!.:J, :'
[N PRy

O] l
"4Reasoning
.t
Strategy . _
T
*Fewer than 25% of students in this group. rcpoub'ted lnappropriate or msonlng strategles.

1
Referring

. SHLoy
'=.7 .‘.‘,‘ ‘1. ..\ " ~ ':“"-'

strategy 'used on recall tems &, 5, ‘w.,‘“ o

Es \33“‘! ""6 mﬂ‘*.‘-. S SRR
el .,.-WJMML,‘.M.’Z{ b 4

ERI

Aruitoxt provided by Eic:

Volume 8, Summer 1985 207




e TP :-i'.r‘:,"-;s::»,.';‘,.:; B R :
c;:t,;e...:.t.g;.{;ﬁoo_ Wl aan e L a2
FEX I GRRRS DA a0 e Non-LD students
*3’»‘33‘&?(‘: Pl - CAh
R U 4 ‘,ﬁso_ N :
,‘.,.‘:_.,‘“;;. . .
‘g 10
[V . .
| E o /./. LD students
O
g 907
@
30
20
10
; ' T
Inappropriate Referring Reasoning
Strategy

Figure 2. Proportion correct by strategy used on inferential items.

RESULTS
Results of a t-test applied to percentage of key
words read incorrectly indicated that the groups
did not differ significantly with respect to re ding
difficulty, t(29) = .37, p > .20 Overall, LD
students misread 6.6% of 30 key words,
whereas non-LD students misread 6 75% of 29

key words.
Proportion correct by collapsed strategy group
(inappropriate = strategies 1-3, referring =

strategies 4-5, reasoning = strategies 6-7) was
computed for item type and student group (see
Figures 1 and )

Strategy data were scored for appropriateness
of reported strategy. Strategies were considered
appropriate if students reported referring to the
passage on a recall question (strategy 4 or 5), or
if they reported a reasoning strategy in response
to an inferential question (strategy 6 or 7). Pro-
portion of appropriate responses was then
entered into a 2 group (LD vs non-LD) by 2
item type {direct racall or inferential) analysis of
variance (ANOVA) with repeated measures on
the item-type variable. Be:ause of the unequal
group frequencies, a least-squares method of
analysis (Winer, 1971) was employed. Signifi-

208 Learning Disability Quarterly

cant differences were found for item type.
F(1,29) = 9.19, p < .01, and interaction,
F(1,27) = 758, p < .05. Figure 3 depicts
graphically the interaction effect Although both
LD and non-LD students reported a high pro-
portion of referring-to-text strategies on recall
questions (89% vs. 77%, respectively), large
differences emerged in the proportion of reason-
Ing strategies applied to inferential questicns
(39% vs. 70%, respectively). Nonsignificant dif-
ferences were observed for overall group means,
F(1,29) = 1.54

Analysis of confidence reports revealed that
both groups were simita: with respect to reported
confidence level on referring-to-passage
strategies, with LD students reporting confidence
in 85% of the cases and non-LD students claim-
ing confidence in 92% of the instances. These
reports were sitnilar to actual performance, with
correct scores of 81% and 86% on these items
for LD and non-LD groups, respectively. On
reasoning strategies, however, a different picture
emerged. Here regular-class studer’s were cor-
rect on 83% of the inferential items, but reported
confidence on an average of 71% of the items.
The LD students, on the other hand, reported




being confident on an average of 95% of the
cases, while being cormrect in only 63% of these
cases.

Items on the letter-sound subtest were scored
for responses which suggested attention to an in-
appropriate distractor. This inappropriate
distractor took the form of an initial consonant
blend present in the stem, but not underlined. A
comparison of the number of inappropriate
distractors by group revealed significant dif-
ferences, t(28) = 2.47, p -7 .05. Thus, LD
students chose the inappropriate distractor in
52% of the cases. compared to the non-LD
children who selerted the inappropnate distrac-
tor in only 24 % of the cases.

DISCUSSION

With reading ability conirolled for, the present
sample of LD third graders differed from their
regular-class counterparts with respect to (a) pro-
portion of appropriate reasoning strategies
reported for inferential comprehension ques-
tions, (b) performance and confidence level for
items in which reasoning strategies had been
reported, and (c} choice of an inappropriate
distractor on a letter-sound test. However, LD

students did not differ from their nondisabled
peers in terms of apnropriate strategy use on
recall items. Generally, this sample of LD
children was seen (a) to report fewer reasoning
strategies, when appropriate, on reading-
comprehension test items than their reqular-class
counterparts, and (b) to be less successful on
those items for which they reported using
reasoning strategies. These results support those
reported by Scruggs and Lifson (1985), who
found that LD students exhibited relatively in-
ferior performance on a test of selected reading-
comprehension test items for which the relevant
passages had been removed, and for which
reasoning strategies were thought to be
necessary in order to answer the items correctly.

The present finding of inappropriately high
confidence levels exhibited by the LD students
on items for which reasoning strategies had been
applied supports a theory of a developmental
deficit in metacognitive abilities (e.g., Torgesen,
1977), as inappropriately high confidence levels
in task performance are often seen in younger
children. Such a defiat on the part of LD
children is thought to be critical, since ability to
evaluate accurately a chosen response is a prere-
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quisite for effective test-taking.

LD students’ tendency to attend to an inap-
propriate distractor may be a function of an at-
tentional deficit (Krupski, 1980) on testformatz.
much as a deficit in phonetic skills. It Is unclear
whether these test-taking skills are subject to
remedlation (Taylor & Scruggs, 1983);
regardless, they may reflect a source of measure-
ment error {Millman et al., 1965).

Reading comprehension seems to resist
precise analysis and continues to be the subject
of many theoretical orientations (Spiro, Bruce,
& Brewer, 1980). If recall and Inference are
looked upon as two components of reading
comprehension, however, the results of the pre-
sent investigation suggest that LD children
demonstrate strategy and performance deficits
on inference questions, but not on recall ques-
tions, with reading ability controlled for. Thus, it
may be argued that the specific deficits exhibited
here reflect problems in reading comprehension
rather than test-taking skills. It seems likely,
therefore, that strategy training in such areas
could lead to improved reading comprehension
as well as improved test-taking skills, particularly
since selecting and implementing appropriate
strategies has been found to improve general
cognitive functioning {e.g., Torgesen & Kail,
1981)). In the word-study skills subtest, however,
the LD students apparently became confused by
specific format demands, which likely had little
to do with the content being tested (i.e., match-
ing an initial consonant blend rather than an
underlined vowel sound). Training for this type
of strategy deficit, therefore, cannot be expected
to bring about a concomitant increase in
phonetic analysis skills.

Replication is necessary to further support and
refine these fiadings. The present results sug-
gested that LD children may benefit from train-
ing in (a) attending to specific format dema :ds,
{b) identitying inference questions, and (c)
selecting and applying appropriate strategies
relevant to inference questions.
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Improving the Test-Taking Skills
of Behaviorally Disordered
and Learning Disabled Children

THOMAS E. SCRUGGS
MARGO A. MASTROPIER]

Abstract Seventy-six third- and fourth-grade children classified as learning disabled or
behaviorally disordered were randamly assigned ta treatment and control groups. Students
assigned to the treatment conditian were ta ight test-taking skills pertinent tc readine achieve-
ment tests. Students were taught in small groups aver a 2-week periad:in such strategies as
attending to appropriate stimuli, marking ancwers carefully. using time well, ond avoiding
errors Fallawing the training procedures. students were administered standardized achieve-
ment tests in their normal clossroom assignments. Results indicated that trained students
scored significantly higher an the Ward Study Skills subtest of the Stanfard Achievement Test
Scares on the Reading Camprehensian subtest were not aoffected by training The relevance of
these findings to assessment in special education is discussed

@ Successful p. ormance in school is to a
great extent dependent upon the application of
effective learning and problem-solving strate-
gles to academic tas'.s. Students are often
called upon to meet particular format and task
demands of academic assignments w, h effec-
tive strategies for dealing with these tasks and
completing them successfully. Much of the
failure of learning disabled students in school-
related tasks has been attributed to a lack of
ability in applying such problem-solving strat-
egies (Reid & Hresko, 1980). A body of litera-
ture has been established in recent years that
documents the difficulties of learning disabled
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sans, Utah State University, Logan. MARGO A.
MASTROPIERI s Assistant Professar, Departinent aof
Special Educatian, Utah State University, Logon.

Exceptional Children

students 1n employing appropriate learning
and problem-solving strategies in school. Par-
ticular deficits have been noted in the areas of
(a) attending to the cntical components of a
task (Atkinson & Seunath. 1973: Hallahan &
Reeve, 1980: Hallahan, Kauffman. & Ball. 1973:
Ross, 1976, Tarver, Hallahan, Kauffman., &
Ball. 1976), (b) selecting a strategy appropnate
to addressing a particular academic ‘ask
(Mastropien, Scruggs, & Levin, 1985:
Torgesen, 1977; Torgesen & Goldman, 1977), ~
and (c) effectvely emploving appropnate
problem-solving strategies (Hallahan. 1975:
Spring & Capps. 1974; Torgespn, Murphy. &
Ivey, 1979].

Given these documented deficiencies, it
would appear that one area of particular diffi-
culty for learning disabled and perhaps other
mildly handicapped children would be the
attentional and problem-solving strategies nec-
essary for successful completion of standard-
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ized achievement tests. In these group-admin-
istered tests, learners are typically expected to
function .ndividually in large-group situa-
tions, effectively deal with time constraints.
and develap and employ strategies specifically
suited to answering questions that may be
ambiguous or to which the answers are often
not completely known (Haney & Scott. 1980).
Some recent research with earning disabled
(LD) students indicates that these students do,
in fact, exhibit deficiencies with respect to use
of effective strategies in standardized test-
taking situations.

Scruggs and Lifson (1985) administered
questions trom standardized reading compre-
hension tests to LD and non-LD students with-
out providing the accompanying reading pas-
sages. Their results indicated that, although
non-LD studeiits were able to answer most
“reading comprehension” questions without
reading the accompanying passages, LD stu-
dents were less successful. This investigation
reiterated previously asked questions concern-
in] what reading comprehension test~ actuaily
measure, and also suggested that many LD
students may lack some specific test-taking
strategies, such as effective use of partial
and/or prior knowledge, error avoidance, and
ehimination strategies.

Drawing upon a previous investigation with
mostly  nondisabled children  (Scruggs.
Bennion, & Lifson, 1985a), Scruggs, Bennion,
and Lifson (1985b) recently interviewed learn-
ing disabled and nondisabled children with
respect to the manner in which they had inter-
preted and answeied reading achievement test
items. Analysis of these strategy reports indi-
cated that (a) LD students were less likeiy to
select and utilize strategies appropriate to dif-
ferent types of test questions, and (b) LD stu-
dents were mare hikely to be negatively influ-
enced by misleading distractors. Such results
suggested that learning disabled and pernaps
other mildly handicapped populations may
have more difficulty than other students adapt-
ing to the specific task and format demands of
standardized achievement tests and. conse-
quently, resulting scores may be less valid
estimations of potential performance tnan
those of other students.

Although any observed deficit in
“test-taking strategies” on the part of mildly
handicapped children would be expected to be
representative of more global problem-solving

strategy deficits in school-related tasks on the
whole, it may be possible that specific training
in test-taking skills may be particularly bene-
ficial to children referred for learning and/or
behavior problems. Scruggs, Bennion, & Lifson
(1985b) hypothesized that, due to differences
in format and strategy demands, strategies ap-
propriate for word analysis subtests may be
more easily trained than strategies appropriate
for reading comprehension subtests.

Previous attempts have been made to im-
prove achievement test scores in regular class-
rooms by coaching in test-taking skills, but the
results have been soinewhat mixed and seem
to have had a differential effect on different
populations. Scruggs, Bennion, and White (in
press), in a recent meta-analysis, reported that
students from the primary grade levels and
students from low socioeconomic backgrounds
tended to differentially benefit from extended
training in test-taking skills. This finding do»s
suggest that mildly hai.dicapped students may
also benefit from instruction in some of the
critical skills they apparantly lack when con-
fronted with standardized achievement tests

Scruggs and Tolfa (1985) recently repurted
the training of test-taking skills to a small
sample of LD children. Aiter eight training
sessions had been completed, experimental
and control students were administered a re-
duced version of the Stanford Achievement
Test {SAT) reading subtests. Results indicated
that the experimental students scored signifi-
cantly higher on the shortened SAT subtests
Although these results are encouraging, sev-
eral questions remain. First, could a larger
group of mildly handicapped children. includ-
ing behaviorally disordered (BD) students. be
shown to gain from such training? Second.
would this training transfer to a standardized
admunistration of the SAT? Finally.  this
training could be shown to be successful. it
would be interesting to know the actual size of -
the effect in percentile points, so that an esti-
mate of the practical importance of the treat-
ment could be made. It was the purpose of the
present investigation to address these 1ssues

METHOD
Subjects

Subjects were 76 third- and fourth-grade stu-
dents attending resource rooms or self-
contained classes in a large western metropol-
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itan school district, A group of second-grade
LD and BD students was initially intended for
inclusion in this study, but was dropped due
to methodological problems involving sample
selection and subject attrition. Of the subjects
40 students were third graders and 36 were
attending fourth grade classes; 54 were boys
and 22 were girls. Reading achiev~:ment test
data are given in the “Results” section. In all,
50 students were classified as BD and 26 as LD
according o federal, state, and local school
district criteria. For behavioral disorders, the
definition included students whose behavioral
or emotional functioning over time adversely
2ected educational performance and required
special education service. For learning disabi!-
ities, the defimiiion included a 40% discrep-
ancy between abiiity and achievement. Al-
though specific academic deficiencies ware not
criteria for BD classification, a separate analy-
sis of achievement scores of LD and BD chil-
dren ir this particular district indicated that
differences in academic achievement between
the two groups were trivial (Scruggs &
Mastropieri, in press). Eighteen students were
enrolled in self-contained classes, and 58 stu-
dents were attending resource rooms, Subjects
were stratified by grade level and randomly
assigned to experimental and control groups,
without regard to category of exceptionality.

Materials

Materials were developed as part of a larger
project involving improving test-taking skills
of LD and BD elementary students (Taylor &
Scruggs, 1983) and consisted of eight scripted
lessons for each grade level in a direct instruc-
tion format and accompanying workbooks for
students, which included pencil-and-paper
practice activities {exact matenals used are
given in Scruggs & Williams, 1985). The gen-
eral test-taking strategies taught in these mate-
rials included attending to directions, marking
answers carefully, choosing the best answer
carefully, using error avoidance strategies, and
deciding appropriate situations for soliciting
teacher attention. In addition, specific test-
taking strategies were taught for each reading
subtest in the Stanford Achievement Test.
These included structured practice in specific
test formats for each subtest and specific appli-
cation o” general test-taking strategies to each
specific subtest. For example, with respect to
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the letter-sound subtest, students were taught
to employ the following sequence of strategies:

1, Read the first word,

2. Pronounce to yourself and think of the
sound of the underlined letter,

3. Carefully look at all the answer choices and
choose the word with the same sound as the
underlined letter.

4. If you don’t know all the words, read the
words you do know or read parts cf 1ndi-
vidual words that you may know.

5. If you are not sure of the answer, see 1f there
are some answers that you are sure are not
correct, and eliminate those.

6. Color in the answer quick. dark. and inside
the line.

7. Guess if you are not sure, ncva skip an
answer.

Procedure

Experimental subjects were taught bv four
trained experimenters in small groups ranging
from one to five in size. Four 20- to 30-minute
lessons were given per week for 2 weeks
Positive responding and attention to task were
reinforced with stickers. Immediately prior to
the training sessions, and immediately after
the last training session, students were admin-
istered a criterion test of the skills that were
taught. This was a 10-item test of test-taking
skills including questions about tume using.
question asking, and elimiration strategies
The first seven sessio~- taugut the use of test-
taking strategies withii. the specific context of
each of the reading-rela.cd subtests. The last
session consisted of a genera! review of all
previous wrocedures. Each day of instruction
involved extensive work with practice activi-
ties applied to practice test items

At no time during this training procedure
were subjects taught any information concern-
ing the content of the test that was not alreadv
given in the published test directions Within 5
days of completion of the training sessions.
students were administered the Stanford
Achievement Test. This admnistration was
done in the regula. or self-contained classroom
settings by their regularly assigned teachers.
Although teachers were aware of the member-
ship of each student in the experimeital
group, response protocols were scored by ma-
chine.
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FIGURE 1. Group by subject interaction.

Results

Pre- and posttests of the experimental students
on the criterion measure were compared sta-
tistically by means of a correlated t-test, It was
found that the performance or: ihe posttest was
significantly higher than pretest scores (p <
.01). Students scored an average of 40% correct
on the pretest, and 77% correct on the posttest,

Eight students (5 experimental and 3 con-
trol) did not complete either or both subtests of
the SAT and were excluded from further anal-
vsis. Experimental students scored an average
of the 25.3 percentile (SD = 20.0) on the Word
Study Skills Subtest and the 16.8 percentile
(SD = 15.0) on the Reading Comprehension
Subtest of the SAT. Control shjects scored an
average of the 17.4 percentile on Word Study
Skills (SD = 18.3) and the 16.4 percentile (SD
= 15.0) on Reading Comiprehension. Student
percentile scores were entered into a 2 (gro-1p)
x 2 (subtest) analysis of variance (ANOVA),
with repeated measures on the subtest variable
(Winer, 1971), which vielded significance on
subtests. F(1,66) = 4.96, p < .03, and §coup X
subtest interaction, F(1,66) = 7.06, f < .01.
The main overall effect by group was not
statistically significant, F(1,66) = 1,21, p < .30.
Analysis of simple effects (Winer, 1971} indi-
cated that experimental and control students
differed significantly with respect to the Word
Study Skills subtest, t(66) = 2.07, p < .05, but
not the Reading Comprehension subtest t(66)
= -.15. p > .20. The group X subtest interac-
tion is depicied graphically in Figure 1.

DISCUSSION

The analysis of pre- and posttest scores indi-
cated that test-taking skills could be success-
fully taught to this sample of th. - and fourth-

4

grade mildly handicapped children, The fact
that significant gains were made in these crit-
ical skills suggests that mildly handicapped
children at this age level do lack certain test-
taking skills which are potentially usefu! in
taking standardized achievement t<.ts.

Analysis of the te:'t #ata ind:cated that train-
ing in test-taking skills did significantly in-
crease scores cn the Word Study Skills Subtest
of the Stanford Achievement Test for this sam-
ple of mildly handicapped s udents. The over-
all effect size for this investigation, .20, is twice
as large as the mean effect size found for
similar investigations with elemantary-school-
aged nonhandicapped children (Scruggs,
Rennion. and White, in press), but similar to
that obtained for primary grade students under
conditions of extended training {for this age
group, an effect size of .10 is equivalent to
aproximately one month of academic achieve-
ment). The effect size of .43 for the Word Study
Skills subtest is comparable to the mean effect
size found for children of low socioeconomic
status (SES) under conditions of extended
training, tut much higher than mean effect
sizes found for higher SES children, or lower
SES children with shorter training periods
(Scruggs. Bennion, & White, in press).

As predicted by recent research (Scruggs,
Bennion, & Lifson, 1985b), performance was
increased on the Word Study Skills subtest
and not the Reading Comprehension subtest.
The fact that the Word Study Skills subtest was
increased significantly may be a function of the
fact that this particular subtest involves many
format changes over a short period of time, and
thus was more amenable to increased perform-
ance through guided practice and feedback on
successful skills necessary for comptation of
the subtest. Strategy deficits previously ob-
served on the Reading Compreliension subtest,
however, were not thought to be easily reme-
diable These deficits included ineffective use
of deductive reasoning strategies, inability to’
distinguish between recall and inferential
questions, and inappropriate levels of confi-
dence in answer choices {Scruggs. Bennion, &
Lifson, 1985b)

The finding of positive training effects repli-
cates that of Scruggs and Tolfa (1985), and
extends it to a larger population representing
different categories of exceptionality on a stan-
dardized test administration. Although the
present results are encouraging, several ques-
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tions remain. First, studen.s in this investiga-
tion were trained by project personnel in order
to insure fidelity of treatment. The extent to
which teacher implementation would affect
the resuits is not known. An argument can be
made that, since control subjects did not re-
ceivea ‘placebo’ treatment (i.e., noninstruction-
al contact with the experimenters for an equiv-
alent trial period), the observed effects may be
due to a reaction to the novelty of experi-
menter contact and not the training procedure.
A decision was made not to deliver placebo
training to the control group so that control
subjects would have received additional
teacher-led 1nstruction as the comparison
treatment. and so that their instructional time
would not have been wasted on noneducation-
al treatments. Furthermore, the “novelty" ar-
gument seems uprtenable because (a) a recent
meta-analysis by the present authors indicated
that such subtle treatments were highly un-
likely to raise iest scores, and (b} such an
argument does not explain why only one, and
not both, subtest scores were raised.

The overall sample size. the fact that sub-
jects wer: not stratified by category of excep-
tionalit', and the disproportionally small
number of LD students in the present sample
did not ai'ow sufficient power (Cohen. 1969) to
separately assess the effects for LD vs BD
students, although it may be interesting to do
so in future research. Also, it is not certain
which training procedures were most respon-
sible for the observed effects. it is likely, how-
ever, that t:;aining in strategies needed for
meeting specific format demands was more
beneficial than the training given in general
test-taking strategies (e.g.. time-using -strate-
gies), for the reason that a different effect was
observed on the two subtests. Finally, the
extent to which such training can benefit dif-
ferent grade levels and content areas (such as
math) remains to be seen. The present authors
are currently investigating such possibilities
(Taylor & 3cruggs, 1983).

The usefulness of standardized achievement
tests in special ¢ducation has been, and re-
mains, a controversial issue (see Salvia & Ys-
seldyke, 1981) not intended to be addressed by
the results of the present investigation. It must
be considered, however, that the observed ef-
fect (that of raising mean scores from the 17th
to the 25th percentile) could be sufficient to
prevent special education referral for some
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students in schools where such test scores are
weighted heavily. The present authors do not
subscribs to the notion th+t special educa-
tional services are undesirable, and that stu-
dents should be *‘saved" from them whenever
possible. It is our view that referral for special
education services is a serious procedure
which must take into account many different
considerations, both qualitative and quantita-
tive, and for which the ultimate goal must be
optimal educational service delivery for the
individuzl child. If standardized achievement
tests are to be used for this purpose, then it is
important that the score obtained be as nearly
as possible a reflection of the child's knowl-
edge of the content area being assessed. (In
fact. a question has been raised concerning to
what extent any assessment data are used for
making placement decisions. See Ysseldyke,
Algozzine, Richey, & Graden, 1982. fc: a dis-
cussion of this issue.}

To this end, training in test-taking skills may
be useful. There are other ends, however,
which we feel ought to be considered in such
training. Since the skills trained in the present
investigation apparently did transfer to a stan-
dardized test situacion, it seems likely that
similar training may generalize to other related
tasks. for example. for older students, taking a
driver's test or an aptitude test related to a
specific employment opportunity

Finally, test taking can be viewnd simply as
a common task in todays' schools, but not a
particularly pleasant experience to a mildly
handicapped student + ho typically performs
poorly, or who does not fully understand tes -
ing conventions and formats. In this ca-e,
training in test-taking skills could be regarded
as another means to improve the ability of the
individual child to function in the outside
world, a goal to which all special educators
aspire.
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ATTITUDES OF BEHAVIORALLY DISORDERED
STUDENTS TOWARD TESTS!

THOMAS E SCRUGGS, MARGO A. MASTROPIER],
DEBRA TOLFA AND VESNA JENKINMS

Utah State Unsversisy

Summary—In two studies, attitudes reporred toward testing by behavior-
ally disordeted students and their regular classroom counterparts wete com-
pared. In Study 1, 12 behaviorally disordered and 25 average fifth and sixth
graders were given a sutvey regarding their attitude toward tests and the rest-
taking experience. Students classified as behaviorally cisurdered reported less
positive attitudes toward tests than their more average peers; these attitude
differences were mote pronounced on irems which reflected subjective atritudes
toward the rest-caking situation and aspirations abour performance and less
pronounced oa evafuation of the value of rests. In Study 2, which employed a
sample of 25 behaviorally disordered and 25 reguiar cls.:z00m students marched
on age and sex and used a longer atitude measure, differences were nor found.
Taken together, these studies suggest that atti-udes toward rests ate inconsistent
in the two populations and that some behaviorally disordeted students may not
differ so much in this tegard as supposed.

Students classified as having behavioral disorders have often been said to
exhibit deficiencies in academic performance zs measured by standardized
achievement tests (Motto & Wilkins, 1968; Stone & Rowley, 1964). Kauff-
man (1981) has reviewed several studies which examined the academic achieve-
ment characteristics of behaviorally disordered students and concluded that
often the performance of these students falls far below their potential. Bases
of these academic deficits are not completely understood, but it is commonly
thought that behavioral disorders exhibited by this population have a negative
effect 0o academic achievement. It is possible, however, that other factors also
play a role in the generally lower functioning of behaviorally disordered stu-
dents. One of these factors may be a possible difference in attitude toward
the evaluation process, particularly as evidenced by achievement tests. Since
no data document possible differences in attitudes toward tests and the test-
taking situation, the present pilot investigation was intended to provide infor-
mation on whether behaviorally disordered students may differ from their more
average peers with respect to attitudes with which they approach the test-taking
situation. Results of such an investigation would not be expected to indicate
causal relations between attitudes and test performance but might be of value
to researchers interested in differences in characteristic performance on achieve-
ment tests between behaviorally disordered and more average students.

The research described here was supported in part by a grant from rthe Depariment of
Education, Special Educarion Programs, No. G008300008. The authots thank Ms.
Cathy Smuth, Coordinator of Special Ed'ucarion, Hillview Elementary School, Salt Lake
City, Utah, for her assisrance with this project. Address requests for reprints ro Thomas
E Scruggs, Ph.D., UMC 68, Utah State University, Logan, Utah 84322.
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StUuDY 1
Method

Subjects were 37 fifth and sixth grade studevts attending a public school in a
western metropolitan community. Twelve of these students had beer. classif:ed as be-
haviorally disurdered, and 25 were more typical fifth and sixth graders attending regular
classes in the same school. The principal criteria for identification as behaviorally dis-
ordered were sverzge ability coupled with social or .motional functioning substandially
different from that ordinarily showa by some ort.cx students and supported by teachers’
and psychologists' obser ations and reports Identification as belaviorally disordered
occurred after less intensive educational and psychological intervennions had not reme-
diated the observed deficiencies. All 12 behaviorally disordered students were attending
a sclf-contained class in the same school as the more average fifth and sixch graders
The two groups were cvenly distributed with respect o arade, the sample of more
average students contained 12 fifth and 13 sixth grader,, while the hehaviorally disordered
sample contained 6 fifth and 6 sixth graders

The 12-item Test Attitude Sutvey was construcred as parf of a larper investigation
involving the test-taking skills of learning disabled and behav:orally disordered students
(Taylor & Scruggs, 1983) and contained such items as “tahing a test bothers me,”
“it is important for me to do well on a test,” and “tests are unfuir” “Yes" or "no”
responses indicating aggreement or disagreement with the associated statement  were
solicited for each statement. Internal consistency of this survey had been reported as
78 (Kuder-Richardson 20) on a previous administratton to rcgular class clementary
school students, indicating a moderate level of reliabiliy for a survey of tlus nature
Students were given the survey during regular classes and wrote an answer to each
question as the teacher read each item aloud. Students were given 1 point for a positive
response (i.e, “yes to a positive statement, ot “no” to a ncgauve statement) and 0
points for a negative response. Tests were scored Ly ndcpendent scorers unaware of
group membership

Results

The reliability of the survey for the present sample was 76 (KR-20),
which was consistent with previous reports. Comparison of total scores for the
two groups indicated that the average group of students had scored more posi-
tively than the behaviorally disordered group. The regular firth and sixth
graders reported 63% positive responses (M = 7.6, SD = 18), while the
behaviorally disordered students reported 47% positive rc., »nses (M = 56,
SD = 2.4), a statistically significant difference (1, == 280, p < 01)

In 2 supplementary analysis, factor analysis of responses for he grovp as
a whole yielded three factors with cigenvalues greater than 100, whick ac-
counted for 67.5% of rowl test variance. A principal components analvsis,
using Kaiser's criterion for factar limitation, 1's i the diagonal, and varin.ax
rotacion (SPSS, 1923) vielded factors of person-! feclings about tests (eg,
“taking a rest makes me upset”), personal importance of teses (eg, " 1s um-
portanr for me o do well on a test”), and evaluation of the worth of tess
(eg., "tests are unfair”). Trems which loaded most highly on cach factor were
compared between rhe rwo groups by means of ¢ tests The 1wo groups again
differed on the first factor, subjective feelings about tests (147 = 2 M, p <
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025), and Factor 2, subjective importance of teses (fs = 2.46, p < .02);
the two groups did not differ with respect to the third factor, evaluation of the
value of tests (¢35 = 84, p > .05).

Discussion

Present results suggest that this sample of behaviorally disordered children
differed from their peers in attitudus expressed toward tests and the ce.t-taking
situation.  Although the two groups did nor appear to be differenr with respect
to evaluarion of the role of tests, they did differ in their personal feelings about
tests  These findings seem to suggest that, although the present sample of
hehaviorally disordered students appeared to appreciate the worth or impor-
tance of tests, they reported much less positive personal feelings abour rests

Several issues, however, can be raised which preclude drawing conclusions
from the present findings First, the sample of behaviorally disordered students
is of insufficient size to permit generalizations to a larger population or further
subdivision, e.g, by sex. Second, the attitude measure bad too few items to
draw firm conclusions regarding subtesr performance. Study 2, then, was con-
ducted to (a) confirm the present findings on a larger sample of behaviorally
disordered studencs and (b) expand the atritude survey to contain more sub-
test items.

StUDY 2

Method

Subjects were 75 regular clssroom students representing Grades 3 to G in a western
metropolitan public school, and 5 students attending self-contained classes for students
with behavioral disorders, Grades 3 to 6, in the same school. A different test attitude
survey was constructed to include two subtests of items suggested by the factor analysis
of Study 1° (2V stems which reflected fecling about sclf in a tesung situanon (eg., "I
feel good when | take a test”) and (b) wems which reflected feclings about the valuce
of tests themselves (c g., “Tests help the tcacher to sce what we hnow™)  Tlus instru-
ment had been piloted on a different sample of 35 elementary schooi students.  Assess-
ment of reliability gave a KR-20 of .74 for 22 items, and two subtests a and b, above
correlated weakly wath cach other (.11). This low correlation suggested that scparate
aspeers of testing attitudes were being assessed.

The 22-item mcasure wa, then administered to the sample of behaviorally disordered
students and their peers i the students’ regular classrooms  Ieems were reac to the
students by their teachers

Resules

Reliability (KR-20) of the attitude measure was .75  Relubility of the
subtest of "personal feelings™ items was .64, while reliability of the “value of
tests” subtest was .59 Because the two groups differed in distribution of age
and sex, 25 subjects wcre drawn from the peer group which were matched with
the behaviorally disordercd students on these variables  The resulung samples
were virtually equivalent with respect to age (1260 mo vs 1259 mo for
behaviorally disordered and regular class, respectively) and sex distribution
(21 members of each group were boys)
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Analysis of attitude responses indicated thar groups did not differ with l
respect to coral score, score on “personal feeling” items, or score on "value of |
tests” items (|¢| < 1.00 in all cases). On total items, scores for behavioral'y
disordered and regular classroom seudents were, respectively, 16.5 (SD = 4.4),
and 15.9 (SD = 3.1) our of a possible 22 positive responses. For “personal
feelings” items, scores were, in the same order, 10.3 (SD == 2.9) and 9.8 (SD
= 19) out of a possible 13 positive responses.  For “value of tests” items.
scores were 6.2 (SD = 2.0) and 6.1 (SD = 1.6) our of 9 possible positive
tesponses  Although a further breakdor n by sex might have been intercsting,
the small number of girls in each group would not permit this

GENERAL DiscussioN

In Study 1, a sinall sample of behaviorally disordered students reported
less positive attitudes toward tests than did their regular ciass peers. These
differences appeared to reflect differences in personal [celings regarding the
testing situation rather than atticudes corcerning the utility and value of tests
in general, although the number of jtems was t0o small for conclusions to be
drawn. In Study 2, a larger sample of behaviorally disordered and regular seu-
dents matched on sex and age did not differ with respect to reported personal
feelings about tests, actitudes concerning the value of testr, or towal attitude.
Although subjects reflected several different grade levels, attitudes by grade
level could not be assessed due to the potential confounding of grade level by
classroom

One possible reason for the discrepancy between Studies 1 and 2 1s that
the subjects in Study 1 were not for one reason or another, representative of a
larger population of behaviorally disordered students. Another possibility, and
one worthy of further investigation, is that the discrepant findings reflect che
fact that Study 2 was conducted during the beginning of the school year, when
attitudes are commoniy thought to be higher, while Study 1 was conducted at
the end of the previous year after students had recently experienced testing
Further research is necessary to assess this hypothesis At present, however, it
may be concluded that some behaviorally disordered children might not differ
so much from those in regular classrooms with respect to attitudes toward
testing as might be thought
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FORMAT CHANGES IN READING ACHIEVEMENT TESTS:
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DEBRA TOLFA, THOMAS E. SCRUGGS, AND KARLA BENNION
Utah State Unuversity

It has been scen that children's scores on reading achievement tests vary not only
with knowledge of content, but also with the differing formats of test items. Teachers
working with learmng disabied children or children with attention problems may wish
to choose standardized tests with fewer, rather than more, format changes. The pres-
ent study evaluated the number of format and direction changes across tests and grade
levels of the major elementary standardized reading achievement tests. The number
of format changes vanes from one change every 1.2 miautes on the Metropolitan
Achievemient Test Level El to one change ¢very 21.3 minutes on the P level of the
Stanford Achicvemient Test. Teachers may wish to take this evaluation into account
when considening use of standardized reading achievement tests for their students

The validity of group-administered achicvement tests for learning disabled and
remedial students has been questioned (Benson & Crocker, 1979). A score on a science
test, for example, should reflect the student’s knowledge of the content area and not
be dependent on reading ability. 1t is important, therefore, for the test maker to recognize
bias related to such reading material and to remove that bias (Benson & Crocker, 1979).
Another potential source of bias has been identified as test formats and format changes
(Carcelli & White, 1981). In one study of reading achievement, children’s responses to
test items of the same content, presented in different formats, varied from 45% to 92%
correct (White, Carcelli, & Taylor, 1981). Although standardization procedures can com-
pensate in part for the influence of test formats, it is important that a student’s score
reflect, as accurately as possible, his/her knowledge of the content being tested.

Children in grades lower than the fourth have attained significantly lower test scores
when the major format change of using a separate answer sheet is iritroduced (Cashen
& Ramseyer, 1969; Harcourt, Brace, & Jovanovich, 1973; Ramseyer & Cashen, 1971).
The skill of completing the separate answer sheet appears to be developmental in nature.
While first and second graders do not spontancously or after training use separate answer
sheets cfficiently (Ramseyer & Cashen, 1971), third graders have been successfully trained
inn the use of separate answer shects (McKee, 1967).

Learning disabled children, children with attention problems, and children func-
tioning below grade level may be even more adversely affected by format changes.
Scruggs, Bennion, and Lifson (in press), in a study conducted with third-grade learning
disabled students, demonstrated that LD students were more easily confused and
distracted by novel formats. These novel formats include the use of separate answer
shects. Most standardized tests begin use of separate answer sheets 1n fourth grade; the
fifth-grade LD student, functioning two years behind, ma:' also expc. ience difficulty with
this task (Scruggs & Tolfa, 1985). Scruggs and Tolfa hav * demonstrated that fourth-
grade LD students do perform less accurately and with less speed on separate answer
sheets than do their normally functioning peers.

Given the extent to which different formats inhibit correct responding, and the lesser
ability of children a1 carlicr developmental stages as well as the learning disabled stu-
dent and poor reader to adjust to major format changes, teachers of such students may

Reprint requests should be sent to Thomas E Scruggs, Exceptional Child Center. Utah State University.
UMC 68, Logan, UT 84332
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Table |
Format Change Information
¢ Minutes/ * # Minutes/
(] ] Format Format Format
Test Level Grade Minutes Format Change Changes Change
CAT 10 KO0K9 116 7 16 7 ? 16.6
11 K 6-19 57 8 52 11 7.1
12 16-2.9 69 9 5.8 12 2.7
13 2,639 69 11 28 24 6.3
14-19 3.6-7.9 45 b} 1.5 6 9
Mean/ /8 /76 /12 79.3
CTBS A K.0-K 9 53 5 88 6 10.6
K 6-1 6 45 b} 56 8 9
C 10-19 65 6 72 9 10.8
D 1629 64 8 71 9 8
E 26-39 70 8 78 9 88
] 3649 69 9 613 11 1.7
G 46-60 60 9 55 6.7
Mean/ /1 /69 /9 /8.8
1TBS 7 1.7.2 6 68 10 38 18 6.8
8 2738 68 12 23 40 5.7
9-14 3.9 57 k| 143 4 19
Mean/ /8 /6 8 /17 /10.5
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MAT Pl 1524 45 k) 150 k| 15

P2 2534 40 2 33 12 20

Et 35449 40 k| 12 N 133

Int 50-6.9 40 k| 24 17 133
Mean/ /3 /5.5 /16 /15.4
SAT P1 1.5-2.9 85 4 21.3 4 213

P2 2539 90 8 6.0 1125

P3 31549 80 9 67 12 8.9

I 4559 85 8 k| 27 10.6

12 5579 85 8 26 32 10 6
Mean/ /7 /8 /18 /i2.5
SRA A K.6-1 5 97 6 139 7 16 2

B 1625 11s 7 16 4 7 16.4

C 2635 85 6 14 2 6 14.2

D 1645 48 k! 16 0 3 16

3 4668 S0 4 12§ 4 12.5

I 6681 50 4 2§ 4 12.5
Mean/ /5 /143 /52 /14.6
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wish to consider using reading achievement tests with less frequent (rather than more
frequent) format changes. Teachers will prefer to use tests on which a student’s scores
are affected more by knowledge of content than by the ability to adjust quickly to for-
mat changes.

Teachers, however, do not often have the opportunity to alter district decisions
on which standardized tests are administered. In such situations, training may be
beneficial. Scruggs and Mastropieri (in press) demonstrated that BD and LD students
could be successfully trained in test-taking skills involved with format changes. Scruggs
and Mastropieri found that the more complicated the formats, the greater were the train-
ing gains. Since format has been shown to be a vanable influencing test performance,
the present investigation intended to compare the number of format changes, across
grade levels, of the major standardized reading achievement tests. Levels from
kindergarten to seventh grade were included.

METHOD

Procedure

Reading subtests of the following standardized tests were analyzed for format
changes: the Stanford Achievement Test (SAT) levels Primary 1, Primary 2, Primary
3, Intermediate 1, and Intermediate 2; the California Achievement Tests (CAT) levels
10-17; the Metropolitan Achievement Tests (MAT) levels Primary 1, Primary 2, and
Elementary and Intermediate; the lowa Tests of Basic Skills (ITRS) levels 7-13; the Com-
preheiive Tests of Basic Skills (CTBS) levels A-G; and the SRA Achievement Series
levels A-F.

A format change was defined as a variation in the number of options per item,
a change from column to row or row to column, a change in cither any part of the
item itself or options from word to picture to passage to question to cloze item. Com-
parisons across tests and grade levels were made by dividing the time allowed by the
number of formats in the test. For example, 20 minutes/4 formats means that, in this
case, there is a format change every 5 minutes. Interrater agreement was established
at 100% by two raters discussing and recoding any independent disagreements in coding.

REsSULTS AND DisCUsSION

Format information specific to cach individual test 1s presented 1in Table 1. The
standardized test with the least number of formats is the Metropolitan Achievement
Test, which has an average of 3 formats across levels. The standardized test with the
least number of format changes is the SRA, which has an average of 6 format changes,
or one change every 13-16 minutes. The tests with the greatest number of formats are
the California Achievement Test and the lowa Tests of Basic Skills, both of which have
an aveiage of 8 formats. The standardized test with the greatest number of format
changes is the Stanford Achievement Test, which has an average of 18 format changes,

with level 12 showing 32 format changes, or a change every 2.6 minutes.
The mean of the format changes across grade levels varies from one change every

6.1 minutes at grades 2-3 to one change cvery 12.75 minutes at grades K.
Children’s test scores vary not only with knowledge of content, but also with the

differing formats of test items. Teachers cf children with learning or attent:onal difficulties

may wish to consider various options to help ensure that all possible bias is ehminated




ERIC

Aruitoxt provided by Eic:

Format Changes 391

from standardized tests. Teachers and school districts should consider using standard-
ized tests with the lower riu.mbers of format changes. When it is not possible to change
tests administered, the tzacher should provide practice and training with difficult for-
mats. In addition, if a teacher suspscts that students have difficulty adjusting to new
formats, s/he may prefer to use a test that allows a reasonable amount of time before
switching to a different format. The number of format changes on the major standard-
ized reading achievement tests varies from / change every /.2 minutes on the Metropolitan
Achievement Test to / change every 2/.3 minutes on the Stanford Achievement Test.

Although the teacher should always exhibit caution when interpreting test results,
extra care should be taken when problems with format changes are suspected.
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Abstract
® Results of 24 studies which investigated the effects of training

¢ lementary school children in test-taking skills on standardized
achievement tests were analyzed using meta-analysis techniques.

o In contrast to previous revi:ws, the results of this analysis
suggest that training in test-taking skills has oniy a very small
effect on students' scores on standardized achievement tests.

o Larger effects were noted for outcomes such as self-concept and
attitude toward tes:s, but these were based ci a very small number
of studies. tlonger training programs appear to be more effective,

[ J particularly for students in grades 1-3, and for students from low
socioeconomic status background. Results from previous reviews of
this body of literature are critiqued and explanations offered as

@ to why the results of the present investigation are somewhat

contradictory to previous reviewers' conclusions. Suggestions for

further research are given,




Teaching Test-Taking Skills
3
Teaching Test-Taking Skills to Elementary
Grade Students: A Meta-Analysis
In recent years there has been increasing interest in
teaching "test-taking skills" to students. Training materials
have been developed (e.g., Mini-Tests, 1979 and Test-Taking Skills
Kit, 1980), and claims {ave been made that such training leads to
increased test scores (e.g., Bangert-Drowns, Kulik, & Kulik, 1983;
Fueyo, 1977; Jones & '.igon, 1981; Samson, 1984). Such training
programs are advocated primarily because achievement test results
are often used to assist in making decisions about educational
placement, programming, and evaluation. To the degree that
achievement tests are measuring .est-taking skills rather than
mastery of the content veing tested (e.g., reading, math),
decisions about placement, programming, and evaluation may be
incorrect (see Ebel, 1965, for additional discussion). Promoters
of teaching test-taking skills have claimed that students would
obtain higher and more valid scores if deficiencies in test-taking
skills were remediated (Ford, 1973; Fueyo, 1977; White & Taylor,
1982).
Although efforts to reduce measurement error in standardized
achievement testing are commendable, several questions remain:
1. Although many people have concluded that test-taking

skills training leads to increased test scores, is that position
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consistently supported empirically, and what is the magnitude of
typically obtained effects?

2. Are some types of training more effective than others,
and are some groups of children more likely than others to benefit
from such training?

The present investigation analyzed the results of previous
studies which had examined the effec.s of teaching test-taking
skills to elementary school children. Similar to recent reviews
of the "test-taking skills" literature (e.g., Bangert-Drowns, et
al., 1983; Taylor, 1981), studies were included only if they
explicitly attempted to teach test-taking skills (e.g., pacing
strategies, format familiarization, deductive reasoning) as
opposed te assessing the effect of repeated test administration
(i.e., a "practice effect") or tutoring in the specific content
areas. Such test-taking skills training programs are referred to
by various names (e.g., coaching, test-wiseness, test-taking), but
all have a common goal of improving test scores by teaching skills
and strategies about how to take standardized testsl, Although
children's scores on standardized achievement tests were the mast
frequently examined outcome of such studies, the effects of
training on outcomes such as attitude toward tests, anxiety, and
appropriate test-taking behaviors were examined frequently enough

to also be included in our analysis.




Teaching Test-Taking Skills
5

Review of Previous Work

Several previous reviewers have examined the effects of
teaching test-taking skills (Bangert-Drowns, Kulik, & Kulik, 1983;
Ford, 1973; Fueyo, 1977; Jones & l.igon, 1981; Sarnacki, 1979;
Taylor, 1981). Although none of these reviewers foc sed
exclusively on the effects of teaching test-taking to elementary
school children, the findings, procedures, and the specific
studies included in these reviews are closely enough related that
the results of those reviews are instructive for the current
study. A summary of the characteristics and conclusions of these

reviewers is shown in Table 1,

Insert Table 1 abou* here

A1l of these reviews included studies which examined the
effects on standardized achievement tests with elementary school
children, although only Bangert-Drowns et al. (1983) and Taylor
(1981) reported the results separately for elementary school
children or distinguished between achievement and aptit:de tests.
A11 previous reviewers concluded that teaching test-taking skills
resulted in substantially higher test scores. Unfortunately,
except for Bangert-Drowns et al. (1983) and Taylor (1981),
previous reviews failed to indicate the procedures or criteria for

including research studies in their review, did not cite and

106
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critique prior reviews, and apparently only analyzed results of
the primary research included in their review in terms of the
original researcher's conclusions. As will be shown below, all of
the reviewers failed to include a substantial number of studies
with elementary aged children that were available at the time the
review was done. Consequently, there are questions about whether
the results cited in any of the reviews are representative of
available research. Conclusions about the magnitude of the effect
attributable to test-taking skills training is also unclear since
most of the reviewers stated only that differences were found, or
improvement was noted, and occasionally referred t:o statistically
significant differences between groups. Without knowing more
about the magnitude of the effect attributed to teaching test-
taking skills, it is difficult to draw conclusions about whether
it is wise to divert resources from other activities (e.g.,
teaching reading) to teach test-taking skills.

The most comprehensive analysis to date of the effect on
achievement test scores of teaching test-taking skills was a meta-
analysis recently completed by Bangert-Drowns et al. (1983).
Because of its apparent comprehensiveness and recency, a more
detailed crituqie of this review is presented below to both
justify the need for, and to lay the foundation for, the curvrent
investigation. Bangert-Drowns et al. analyzed the effect of

teaching test-taking skills to elementary- and secondary-aged
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children by computing a standardized mean difference effect size
for each study (Glass, 1977). This was a substantial improvement
from most earlier reviews which relied primarily on authors'
conclusions or tests of statistical significance without
indicating the magnitude of effects (the exception to this was
Taylor [1981]; however, her analysis focused primarily on IQ tests
and/or non-elementary-aged populations and, consequently, is not
as relevant to the current investigation). Knowing the magnitude
of improvement is very important so that practitioners can make
judgments concerning whether the investment in training can be
justified compared to what else could have been accomplished
during that time. Bangert-Drowns et al. (1983) concluded that
teaching test-taking skills raised standardized achievement test
scores by .25 standard deviations--enough to raise the typical
student from the 50th to the 60th percentile. They also concluded
that length of training program was positively related to effect
size; drill and practice was less etfective than training in
"broad cognitive skills;" and effects of training were essentially
the same for elementary- and secondary-aged subjects, and was not
affected by identifiable subject characteristics or other
characteristics of the program,

Although Bangert-Drowns et al. provided valuable information
about the effects of teaching test-taking skills to elementary-

aged children, their study is limited by several factors. First,

1¢e
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a number of studies have been done which were not included in
their review (i.e., they cite 12 different studies with
elementary-aged children published before 1981; the current
analysis reports 19 before 1981 and 24 overall). Secondly,
although Rangert-Drowns et al. apparently coded indicators of
methodological yuality for each study, they did not report
analyses to determine if there werz differential effects for
studies of high versus iow quality. It may be, for example, that
investigations of lower nuality produce effect sizes which are
substantially different (and also less credible) than studies of
h‘gh quality.

Third, their decision to average all outcomes from a given
study into one measure of effect size can be misleaaing. For
example, in one of the studies included in their analysis, '.evine
(1980) randomly assigned low SES and higher SES fifth graders to
either test-taking training or control groups and collected data
on standardized reading achievement and an assessment of "test-
wiseness." At least four effect sizes are possible: low SES
experimental \ersus higher SES control for reading and tesc-
wiseness; and higher SES experimental versus higher SES control
for reading and test-wiseness. These four effect sizes ranged
from .38 tn 1.52 of a standard deviation and averaged .90. To
report only the average of two or more of these effect sizes is

not only misleading, but irretrievably obscures important
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differences between types of subjects and types of outcome (e.g.,
in Levine's study, the effects for low SES subjects were much
larger than higher SES subjects for both outcomes; and effects for
test-wiseness were much larger than reading achievement for both
groups).

Finally, in at least one instance, . ngert-Drowns ct al.
appear to have miscalculated the effect size. For example, in the
Romberg (1978) study, classrooms were randomly assigned to
treatments, and class averages were used o3 the unit of analysis.
While the use of classroom means as the unit of analysis is an
appropriate statistical procedure (Peckham, Glass, & Hopkins,
1969), the standard deviation of group means will generally be
much smaller than the within-group standard deviation. The use of
the between-class standard deviation will result in a much larger
effect size and will not be comparable to most other studies in
which the within-group standard deviation was u<ed. In the
Romberg study, Bangert-Drowns et al. apparently used the between-
class standard deviation for achievement test scores and obtained
an effect size of .48 of a standard deviation. By contrast, when
the reported percentile scores are converted to Z scores and
differences in Z scores were used to estimate the effect size
(since within-group standard deviations were not reported), an
effect size based on the within-yroup standard deviation of only

.14 is obtained--less than one third the magnitude of Bangert-
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Drowns et al. estimate. For most studies, Bangert-Drowns et al.
estimates of effect size were reasonably close to those obtained
in the current analysis. The few discrepancies which did emerge
emphasize the complexity and potential pitfalls of effect size
estimation required for meta-analysis.

There are other important reasons for replicating and
extending the work done by Bangert-Drowns et al. (1983). First,
some investigators believe that the training of test-taking skills
is particuiarly beneficial for children in low socioeconomic
settings (e.g., Jones & 'igon, 1981; Jongsma & Warshauer, 1975).
Unfortunately, Bangert-Drowns et al. did not address this issue.
Secondly, it is important to determine whetber the effects of
training in test-taking skills are different for children of
different ages. In the Bangert-Drowns et al. analyses, students
in grades 1 to 6 were combined into only one category. Third, it
is important to replicate their findings about length of training
and type of training, and to determine whether there are any other
important concomitant variables or interactions among variables
not identified by Bangert-Drowns et al. Finally, it is important
to know whether studies of good methodological quality produce
different effect sizes than studies of poorer quality, and whether
there is a differential «* «ct for different types of dependent

measures (e.g., achievement tests, measures of test-wiseness,

student attitude).
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Proce lure

Location of studies. Several procedures were used to find as

many . dies as possible which investigated the effect of teaching
i~ -tuxing skills for standardized group-administered achievement
tests to elementary-aged school children. Studies were located by
first conducting a computer-assisted search of Dissertation

Abstracts International, Psychological Abstracts, and Educational

Resources Information Center (ERIC) data bases. Studies found in

this way were examined to determine whether they contained
references to other appropriate studies. Previous reviews of
research on teaching test-taking skills (Bangert-Drowns et al.,
1983; Ford, 1973; Fueyo, 1977; Jones & Ligon, 1981; Sarnacki,
1979; Taylor, 1981) were also examined for additional studies.
Twenty-four experimental studies of the effects of teaching test-
taking skills on achievement tests for students in grades i
through 6 were located. This number is 100% more than the
greatest number of studies involving test-taking skills training
for elementary school children found by any previous reviewer.

Coding. Each study was coded for 14 different variables
which described the type of subjects with whom the research was
conducted, the type of training provided, the experimental design
used, and the type of outcome data collected. The specific

variables coded are reported in Table 2 in the results section.
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Two independent reviewers coded each article. Wherever
disagreement occurred, differences were resolved by discussion.

An effect size for each relevant comparison in each study was
computed (Glass, McGaw, & Smith, 1981). Effect size was defined
as the mean difference between two groups divided by the standard
deviation of the control group. When means and standard
deviations were not reported in a study, effect sizes could
sometimes be calculated from other statistics such as t and F.
Procedures for determining which effect sizes to code and methods
of calculation when means and standard deviations were not
available are given in Casto, White, and Taylor (1983).

Detailed operational definitions for each coding variable are
not presented here because of space limitations. Definitions for
most of the variables are self-evident and were based on the
author(s)' description in the original study (e.g., grade level,
type of outcome, students' auility level). However, the coding of
methodological adequacy for each study requires some additional
explanation. Each study was coded as to whether it was a true or

quasi-experimental design. Then each of the threats to internal

validity outlined by Campbell and Stanley (1983) was coded along

a continuum ranging from "@" (this "threat” is not a plausible

alternative explanation for the observed effect) to "3" (this

“threat* is a plausible ziternative explanation which, by itself,

could account for most or all of the observed effect) point scale.
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A point system (described in detail by Casto, White, and Taylor
[1983]) was then used to combine information from the type of
design and the presence and severity of threats to internal
validity to categorize studies as to whether they exhibited
adequate or inadequate methodological quality with respect to
internal validity. This system has been used successfully in
several other meta-analyses (e.g., Hubbell et al., 1985; White &
Casto, in press; White, Myette, & Baer, 1982) and yields
interrater agreement in the 85-95% range (Casto, White, & Taylor,
1983).

Obtained effect sizes were adjusted using Hedges' (1981)
formula for bias correction of the effect size estimator before
analyses were done. Although the correction procedure was used
for all results in the present study, the authors agree with
Bangert-Drowns et al. that the differences resulting from this
correction procedure were trivial (only 1 out of 65 effect sizes
changed by more than .01 of an effect size).

Results and Discussion

The 24 investigations of the effect of teaching test-taking
skills resulted in 65 effect sizes which were relatively evenly
distributed among studies. The mean effect size for all
comparisons including achievement tests, tests of test-wiseness,
self-esteem, and anxiety, was .21 of a standard deviationz, a

figure which is similar to the ef.ect found by Bangert-Drowns et
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al. However, we hasten to add tnat this finding has relatively
little meaning because it is the average across different typec of
dependent measures, studies of differing quality, and students
with different characteristics. The most meaningful findings
begin to emerge as the data are subdivided into categories which
are relatively more homogeneous #1d focused on specific issues.
As the first step in analyzing the data, the mean effect was
calculated for all levels of each variable coded in the meta-
analysis. As can be seen in Table 2, the average effect size for
studies with adequate validity is relatively close to that of

studies with inadequate validity (.20 vs. .29; t=0.67, p > .50)3.

Insert Table 2 about here

Although one might infer from this that it is not necessary to
account for quality of study in interpreting the results of

this body of literature, further examination of Table 2 shows that
this is not the case. For example, the mean effect size for all
achievement test scores is only .14. When data are subdi vided
according to the study's methodological quality, the average
effect size from studies of adequate validity is only .10 compared
to an average of .29 for achievement test scores for studies with
inadequate validity (t=1.64, p = .11). Clearly, the results from

studies which are better done are better estimates of the effect



Teaching Test-Taking Skills

15
of training in test-taking skills. These findings contrast with
the findings of Bangert-Drowns et al. who reported an average
effect size for achievement tests of .25. For example, for a
student scoring at the 30th percentile, an increase of .25
standard deviation would result in a score at the 39th percentile,
while an increase of .10 standard deviation would result in a
score at only the 33rd percentile.

It is also important to note that the average of 44 effect
sizes for achievement test scores from studies of adequate
validity is .10, while the average of 5 effect sizes from adequate
studies measuring "test-wiseness" is .71--almost 10 times as
large (t=3.62, p < .001). There are also no measures of test-
wiseness or measures such as anxiety, self-esteem, and attitude
towards the test, which come from studies with inadequate
validity. Thus, the apparent equivalence in average effect sizes
between studies of adequate validity and inadequate validity is
largely attributable to the fact that outcomes other than
achievement test scores tend to be substantially higher, and all
come from studies of adequate validity. These findings suggest
that outcomes from achievement test scores should be analyzed
separately from other types of outcomes and that the quality of

study should be examined in all analyses.
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The mean effect sizes for achievement test scores from
studies wiln adequate validity for different levels of length of
o treatment, SES level, and grade level are shown in Tablr 3.
Insert Table 3 about here
[
As can be seen, there was considerable difference between
interventions which were less than 4 hours and those which were 4
¢ or more hours (.04 vs. .29; t=2.26, p < .05). A similar finding
was seen when results of achievement test scores were broken down
by grade level. When treatments were administered to students in
¢ the primary grades (1-3), the average effect size on standardized
achievement tests was only .0l. From grades 4-6, however, the
mean effect size for achievement tests was higher, .20 (t=1.97,
¢ p < .06). The difference between students of differing
socioeconomic background was very slight (.14 vs. .09; t=.45, p >
.50), with a very small, but probably inconsequential, advantage
e for students from low sociogconomic backgrounds.
Even more interesting than the average effect size for
different levels of these three variables are the interactions
¢ between the variables. As can be seen in Figure 1, for treatments
involving less than 4 hours, students in the primary grades
exhibited slightly negative effect sizes (ES = -.12), while
¢ students from grades 4 through 6 had an average effect size of
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.19. For students receiving more than 4 hours of training,
however, there is no difference--students in both grades 1-3 and
4-6 had an average effect size of .29. Although these findings
are based on a relatively small number of studies, the data are
provocative and invite further investigation. More specifically,
it appears that for older students a short amount of training in
test-taking skills may result in substantial improvement.
However, for younger children it takes much more training before
there are observable bernefits. For all students, there is a
tendency for more training to be associated with larger effects--
a finding consistent with Bangert-Drowns et al.

Figure 2 shows another interesting interaction between length
of training and socioeconomic status. With less than 4 hours of
treatment, neither “"low SES" nor "not low SES" subjects benefited
appreciably (average effect sizes are -.05 and .08; t=.74, p >
.50). With higher levels of treatment, the best estimate at thi-
time is that students from low socioeconomic backgrounds benefit
more than twice as much as students who are not from low
socineconomic backgrounds (average effect size = ;44 vs. .20;
t=1.20, p < .20). Again, this finding is based on a small number
of studies and consequently requires further replication before
confident conclusions can be drawn. Nonetheless, these findings
provide some support for those who have contended that training in

test-taking skills is most important for students from low
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socioeconomic backgrounds (e.g., Jones & Ligon, 1981; Jongsma &
Warshauer, 1975).

More specific information about what types of training
programs are most effective could not be determined given the
available data. Unfortunately, most authors described their
programs in only the most general terms, and consequently it was
impossible to determine whether certain program characteristics
were associated with larger effects. Those programs which
explicitly stated that they used practice tests or some type of
reinforcement procedures to motivate students to itry harder on the
test did not have larger effects than those which did not refer to
these components. Unfortunately, we cannot be certain if those
who did not refer to practice tests or reinforcement procedures
did not include them as a part of the training or simply failed to
give a complete enough description of the training program.

It is also important to comment briefly on the differences
in average effect sizes between outcomes of achievement test
scores (ES = .10), tests of "test-wiseness" (judging from the
brief descriptions of these tests that were given, they would be
more appropriately referred to as tests of test-taking skills)

(ES = .71), and measures of anxiety, self-esteem, and attitude
towards tests (ES = .44) (note: all of these estimates came

from studies with adequate validity). Admittedly, the measures

other than scores on achievement tests are based on a very limited
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number of studies, so one should be cautious in drawing
conclusions. However, from these data it appears tnat training
does have a substantial effect on measures of test-taking skills.
Thus, it appears that those programs which measured the degree to
which student< iearned the skills they were taught, were generally
quite successful in teaching those skills. However, high scores
on tests of test-taking skills were not necessarily associated
with higher achievement test scores, which suggests that the
relation between test-taking skills and high scores on achievement
tests may not be very strong. It should be remembered that the
primary argument for providing training in test-taking skills to
students has always been related to the need to reduce measurement
errors in the child's standardized test score. To the degree that
that is happening, it has been assumed that test scores would go
up. Although the fact that test scores are not going up
appreciably is not proof that scores are not more accurate, it
still leaves the burden of proof upon those who claim that
training in test-taking skills is beneficial. Higher scores on
tests of test-taking skills demonstrate that intervenors have
taught what they intended to teach, but are not sufficient
evidence for the benefits of such training.

Conclusions
The conclusions of this review are somewhat dif ferent from

the conclusions of all previous reviewers of the effects of
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training in test-taking skills. Considering elementary school
children as a total group, the results suggest that training
children in test-taking skills has very limited impact on
achievement test scores. The average effect size from the 19
studies with adequate internal validity is only .10 of a standard
deviation. An effect size of that magnitude would raise a child's
score on a standardized achievement test from the 10th to the 12th
percentile, or the 50th to the 54th percentile. Such differences
are not sizable and should raise questions about the generally
proclaimed benefits for such training programs.

However, as with most educational interventions, the complete
answer is not as simple as implied by the preceding paragraph.
Data from the meta-analysis suggest that training in test-taking
skills is differentially effective for various subgroups of
children. The interactions between length of treatment and grade
level, and length of treatment and SES are particularly
provocative (even though they should be viewed tentatively since
they are based on only a few studies) and deserve further
research. In general, the meta-analysis supports the conclusion
of Bangert-Drowns et al. that longer training programs are more
effective. In addition, it appears that training is more
effective in the upper elementary grades than in the lower

elementary grades. Whether or not a training package includes
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practice tests or reinforcement strategies is not an issue about
which there is currertly sufficient data to draw conclusions.
Should training in test-taking skills be provided instead of
spending the same amount of time teaching reading or math? The
answer is not clear-cut. Clearly, benefits of a tenth of a
standard deviation are relatively small (less than one month's
worth of gain in reading for an average third grader), but they
were obtained at relatively little cost. Even the longest
training program lasted only 20 hours, and the majority of effect
sizes came from studies in which training lasted less than 4
hours. The question also depends on whether one is talking about
children in grades 1-3 or grades 4-6. Although the data are drawn
from a relatively small number of studies, there is some
suggestion that for older children a limited amount of training
can have a discernible effect. For younger children, more
training is necessary. Also, the fact that a few studies
(unfortunately, it is a very limited number) suggest that training
in test-taking skills has some positive impact on anxiety, self-
esteem, and attitude towards tests should not be forgotten.
However, before the benefits of training in test-taking skills are
generally accepted, more research needs to be done. It is clear
that a comprehensive analysis of previous research on training
test-taking skills suggests that the benefits are not nearly so

great as has typically been concluded.
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Should training in test-taking skills be pursued? Hopefully,
the results of this analysis will temper some of the unfounded
enthusiasm in support of training children in test-taking skills.
However, it would be unwise to conclude that training in test-
taking skills is unwarranted or detrimental. Although the effects
of such training are small, the investment is also relatively
small, and there is tentative avidence that for particular groups
of children, training in test-taking skills can have substantial

effects. Those tentative conclusions need further research, but

indicate an area worth pursuing.
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Footnotes
1A]though the terms are often used interchangably, an
important Aistinction can and should be made between "test-
wiseness" and "test-taking skills." As described originally by
Millman, Bishop, and Ebel (1965), "test-wiseness" often refers
to the use of strategies which enable test takers to score higher
than would be expected based on their knowledge of the content
being tested (e.g., when in dcubt: 1look for noun/verb agreements
between stem and distractor, avoid distractors that use the words
"never" or always," select the longest, most technical sounding
distractor). Alternatively, "test-taking skills" refers to skills
which enable students to more fully demonstrate knowledge they
have (e.g., being familiar with the question/answer format,
knowing the meaning of vocabulary used in directions, being able
to pace oneself appropriately during timed tests). Most training
programs for elementary school children which are described using
terms such as test-wiseness, test-taking, or coaching, focus
primarily on "test-taking skills" as opposed to "test-wiseness."
Throughout the remainder of this article, the term "test-taking
skills" will be used as a generic reference which includes the
other frequently used terms, unless otherwise specified.

2Throughout the rest of this article, effect sizes are always

presented in standard deviation units.
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3There is an ongoing debate about whether inferential
statistical methods should be used with meta-analysis data.
Glass, McGaw, and Smith (1981) suggest that such techniques add
Tittle useful information since the data are more properly
regarded as a population rather than as a sample. Furthermore,
since the data points are probably not indeper-icnt (whether or not
more than one effect size is calculated per study), the
assumptions of inferential techniques are not met, and it is |
unclear what effect this will have on calculations. Glass et al.
(1981) suggest that, in most instances, the use of inferential
techniques with non-independent data will result in more Type I
errors, but also cite examples where exactly the opposite happens.
Hedges (1982a, 1982b) proposes a series of "goodness of fit" tests
for use with meta-analyses data. However, these tests suffer from
inadequate statistical power and are inappropriate when the
variables being analyzed are non-orthogonal (as will almost always
be the case). Given these concerns, we have calculated t tests
for most comparisons with the.understanding that the p values may
not be accurate. The best guideline for judging differences is
probably a logical analysis which includes consideration of the
absolute magnitude (differences of .25 of a standard deviation are
generally considered moderately large), the variability of the
data, and the number of effect sizes and studies on which an

estimate is based.
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Table 1
sggrlcteristics and Conclusions of Previous Reviewers of the Effect of Teaching Test-Taking Skills
# of experi-|Methods for|Previous | Outcomes of | Conclusions Variables
Author/year mental selecting [reviewers|experimental | about effec- citec which
studies studies |cited and]studies cited] tiveness of covary with Type of
cited specified? {critiqued| in terms of [training test- effect of studies
taking skills training included
Bangert-Drowns 30 Yes No Standardized Effective Length of train- |Achievement
et al./1983 effect size ES = .25 ing program, tests; elemen-
type of training |tary and secon-
dary level
Ford/1973 24 No No Conclusions Effective None Achievement, !Q,
and aptitude
tests; preschool
through adult
Fueyo/1977 19 No No Conclusions Effective None Achievement, 1Q,
and aptitude
tests; preschool
through *<ult
Jones & Ligon/ 5 No No Conclusions Effective Maintenance of Achievement, 1Q,
1981 effect and aptitude
Socioeconomic tests; pre :hool
status through adult
Sarnacki/1979 17 No No Conclusions Effective None Achievement, 1Q,
and aptitude
tests; preschool
through adult
Taylor/1981 34 Yes Yes Standardized Effective Type of trainiag,|Achievement, 1Q,
effect size S = .62 unit of adminis- |and aptitude

tration, quality
of study, type of
test (achievement
vs. 1Q)

tests; preschool
through adult




Table 2

Teaching Test-Taking Skills

Mean Effect Size for A1l 'evels of A1l Coded Variables

Adequate validity |Inadequate validity

B Shgg Mg | ES SDpg N

All studies .40 55 29 .33 10

Total sample size Small (0-75) .28 21 .40 .46
for study: Medium (76-150) .50 24
Large (150+) .30 10 .18 .08

Grade level: 1st-3rd .51 25 .14
4th-6th .39 30 .54

Socioeconomic Low 37 37 .36
status level: Not low .46 18 .02

Use of reinforcement No .40 48
procedures as part Yes 7
of training:

Hours of training: Less thanl hr 14
1 to 3 hrs .30 22
4 hrs+ .42 19

Use of practice No .43 42
tests as part of Yes .30 13
training:

Ability level of Mixed .52 47
students: High ability .21 3
Low ability . 5

Type of assignment Random 39 40
to groups: Good matching 2
Poor matching .37 13

8linding of data Yes .44 34
collector: No .31 .30

Type of outcome measure:
Achievement test 10 .33
Test-wiseness test .57
Other (anxiety, self-esteem,
attitude) .44 .36

ES = mean effect size for a particular group.

SDgs = standard deviation of effect size distribution for a
particular group.

Ngs = number of effect sizes on which a computation is based.

Note. Several other variables including Percent Male, Percent Handicapped,
and Percent Minority were coded to examine whether mean effect size covaried
with such subject characteristics. Results for those variables are not
reported here because of infrequent reporting (e.g., Percent Handicapped
could only be coded for 2% of the ES‘s), or lack of variance (e.g., 97% of
the ES's for Percent Male fell between 47% and 54%). Complete data for each
case inCluded in the meta-analysis is available from the authors,
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Adequate Validity, Broken Down by Treatment 'ength, SES 'evel, and

Grade 'evel

Mean ES D "5 VStudies
Less than 4 hours of
treatment .04 .30 18 7
4 or more hours of
treatment .29 31 13 8
Low SES .14 .38 13 10
Not low SES .09 .31 31 13
Grades 1-3 .01 .37 22 9
Grades 4-6 .20 .26 22 9

1
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Figure Captions
Figure 1. Mean effect size by treatment length and grade level
®
for achievement test scores from studies with adequate validity.
Figure 2. Mean effect size by treatmeat length and SES for
achievement test scores from studies with adequate validity.
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15y




HMean ES

.59

.40

.30

.20
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6 studies)
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(5 ES's from 5 studies)

Not low SES
(8 ES's from 4 studies)
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1
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iImproving the Test-Taking Skills of
Learning Disabled Students

Thomas E. Scruggs, Ph.D.
Vesna Jenkins
Utah State University

Paper presented at the annual meeting of the Association for Children
and Adults with Learning Disabilities, San Francisco, February 1985.




Do separate answer sheets inhibit the
performance of learning disabled students?

Yes, according to a recent study performed at Utah State University,
LD and nondisabled students were given three subtests of the Compre-
hensive Tests of Basic Skills (CTBS) for which correct answers were
identified in the test book. Students were instructed to record the
correct answers on the separate answer sheet as quickly and efficiently
as possible. Learning disabled students’ performance was found to be
slower, less accurate, and less neat than their nonhandicapped peers.
Figure A shows differences between LD and regular classroom students
with respect to accuracy and fluency on completion of the separate
answer sheet. This discrepancy could contribute to measurement error
in the LD population. However, it would also seem that LD students
improved appreciably in use of separate answer sheets with practice.
Figure B shows increase in fluency and accuracy of LD students after
only three practice sessions with teacher feedback.




Are learning disabled students deficient
in test-taking skills? If so, do learning

disabled students benefit from training?

Yes, learning disabled students are deficient in test-taking skilis.
Scruggs (1984, 1985) found LD students differed from their nonhandi-
capped peers with respect to use of appropriate strategies on
standardized achievement tests. These strategy deficits included use of
prior knowledge, use of deductive reasoning skills, attention to appro-

priate distractors, and selection of strategles appropriate to correctly
answering different types of items.

Recently, LD students have been trained in using appropriate test-
taking strategies. Results indicated that test scores of trained students
improved as much as 8-10 percentile points on reading achievement
tests over untrained control students (Scruggs & Mastropieri, in press).
In addition, a separate investigation revealed that students’ attitude
toward tests qualitatively improved as a re 3ult of training.
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Should guessing and answer changing be
encouraged?

Usually students are advised not to guess on standarized multiple
choice tests. However, according to Hammerton (1965) and Bauer (1973),
testwise students tend to guess more often than their naive counter-
parts, and as a result, obtain higher scores. Thus, an appropriate
guessing strategy should be employed.

Ebel (1965) concludes from his study with true/false tests that
"‘students seeking highest scores on a test are well advised to answer
all questions even when the usual correction is applied (their blind
guesses to true/false tend to be correct more than half of the time).”

The problem to solve now becomes ““How does a test-taker decide
which answer is the best guess?”” Numerous testwiseness suggestions
are provided by Millman's (1969) and Smith's (1982) guidelines.

Beck (1978) studied the effect of changing item responses on scores
of elementary school children on a standardized achievement test.
Results clearly indicated that response changes on muitiple-choice
items tend to improve test scores.

In spite of conventional wisdom regarding guessing anc answer
changing, research evidence indicates that:

— Students should answer all questions, even when guessing is
penalized.

— Students should be encouraged to change any answer they have
had second thoughts about.

EMC R 1‘1;)

Aruitoxt provided by Eic:




What should LD students be taught about
test taking?

Our recent research indicates that LD students benefit most from ex-
tended, guided practice and general familiarity with test cor.ventions
and formats. To this end, LD students should be given relevant practice
with questions and formats similar to those which they will see on
achievement tests. (Students, of course, should not be given the exact
items they will be tested on.)

In addition, the following strategies have been successfully taught
to LD students and have baen effective in improving test scores:

1. Never skip an answer.

2. Be certain to attend to all distractors and refer to the reading
passage, even if you are ‘‘very sure’’ your answer is correct.

3. If you are having great difficulty reading a passage, read the ques-
tions and try to answer them anyway. If you have difficulty with
some words in the questions, or distractors, answer anyway and base
your answers on the words you can read.

4. If you have attended to all parts of a passage and test question and
still do not know an answer, there is still 2 good chance of getting
the correct answer if you guess.

5. Be certain you are attending to the appropriate stimulus, such as the
underlined sound in a “‘word study skills” subtest. As in other sub-
tests, wrong answer choices are given which may look correct at
first glance.

6. Make sure you answer every item, even if you must hurry and guess
a lot near the end. You will probably get some of the answers correct.

Examples and practice activities will help develop these test-taking
skills.




How are your test-taking skills?

1.

The short story, “The Four Seasons,” is about:
a. vegetation in North America

b. wind current and their effects

c. the changing weather

d. the growth process

The greatest advantage of using slent in the manufacture of steel is
that slent makes steel

8. transparent

b. stainless

c. heavy

d. bulky

. Tne Japanese game of paduki

a. can only be played by the Imperial Family

b. is sometimes played indoors

C. can never be played for more than 30 minutes
d. is aiways played at every celebration

. When Bestor crystals are added to water

a. heat is given off

b. the temperature of the solution rises
c. the solution turns blue

d. the container becomes warmer

The reasoning strategies are explained, followed by the correct answer:

1.

The convergence strategy (stem), recently described by Smith (1982),
involves teaching tect-takers to examine all choices presented after
the stem of a muitiple-choice question in order to analyze the relation-
ships of the distractors to each other and, thereby, identify the choice
most likely to be correact. (1. c).

. Absurd ontions can be eliminated as incorrect choices, and thus,

increase the probability of choosing the correct answer. (Gibb, 1964).
(2. b).

. Specific determiners (e.g., always, never, all), are words which

provide cues to the likely correctness of choices, especially on true/
false items. (Slakter, 1970). (3. b).

. Identifying similar (but slightly different) options again narrows

down the possibility of choosing incorrect answers. (Millman,
1968), (4. c). 14°
14
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Abstract

° Fifty-eight third graders from two elementary school classrooms
were asc<igned at random to test-tra'ning and placebo groups.
Students in the test-training group received six sessions of test-

® wiseness training specifically tailored to the Comprehensive
Test of Basic Skills. Students in the placebo group received six
sessions of creative writing exercises. The effectiveness of this

P training on achievement test scores was obscured due to the
presence of ceiling effects. Supplementary analyses, however,
provided some limited support for the effectiveness of this

® training. Trained and untrained groups were nO‘c' seen to differ on
measures cf on-task behavior during the testing situation. An
analysis of reported attitudes toward tests taken immediately

® after the three-day testing period suggested that (a) the
standardized test experience was a stressful one for control
subjects, and (b) that the test-wiseness training had exerted a

) significant ameliorating effect cn attitudes in the treatment
group. Results suggested that test-wiseress training may reduce
levels of anxiety in elementary school children during test

() situations.

[
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The Effects of Training in Test-Taking Skills »n
Test Performance, Attitudes, and On-Task

Behavior of Elementary School Children

In recent years, the effectiveness of coaching on
achievement test performance has been well studied (see Sarnacki,
1979, and Fueyo, 1976, for reviews). In a recent meta-analysis,
Bangert-Drowns, Kulik, and Kulik (1983) determined that coaching
for achievement tests in the elementary grades produced a
generally facilitative effect (average effect size = .29) over all
studies reviewed. More recently, Scruggs, Bennion, and White
(1984) have argued that although training in test-taking skills
does often produce an effect in the elementary school grades, this
effect is dependent upon other factors, for example, length of
training, age of students, and economic level of the students
trained. Although researchers in the area of test-wiseness
training have often examined variables in addition to actual test
scores such as performance on test-wiseness tests and self-esteem,
they have not addressed the issue of whether or not such training
changes in any way the attitudes of elementary school children
toward tests. This in itself could be an important finding for,
concerning the degree to which school-age children are subjected

to testing procedures, it would be helpful to ensure that such

tests were not unnecessarily stressful. In addition, whether or
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not training in test-taking skills has a facilitative influence on
the level of effort the students put into the test situation
remains unclear. Such effort may be evaluated by means of the
amount of time on-task students exhibit during standardized
testing.

The present investigation was intendei to address some of
these issues by providing training in test-taking skills to a
sample sf third grade students and assessing, 1n addition to test
performance, reported attitudes towards the test-taking
experience and percent of time actually spent on-task during test
administration. Although the effects of test-wiseness training
have been well-documented in the past, the present investigation
was intended to shed some light on peripheral issues and to
address more specifically exactly what changes in attention and
attitude occur as a result of coaching on echievement tests.

Method

Subjects

Subjects were 58 elementary-age schnol children attending the
tnird grade in two different classrooms at a western rural school
district. Sex was evenly distributed. Subjects were selecied at
random from both classes to participate in treatment and placebo

groups.

Materials

Materials included a manual with six scripted 20- to 30-

minute lessons in test-taking skills specifically tailored to the
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reading subtests of the Comprehensive Test of Basic Skills (CTBS),
Level E. These materials were developed specifically for this
project and included student workbooks for practice activities by

the students (Williams, 1984).

Procedure

Over a two-week period, treatment students were administered
six lessons in test-taking skills appropriate to the reading
subtest of the CTBS, by a trained, outside experimenter. These
lessons included, for example, time-using strategies, deductive
reading strategies, error avoidance strategies, and specific
practice activities in each of the subtests. To control for
possible Hawthorne effects, the placebo group was Jiven six
exercises in creative writing by an outside experimenter at the
same time treatment students were receiving test training.

Within three days after the conclusion of training, students were
given the CTBS by their regular classroom teachers in their
regular instructional classes. During the taking of this test,
observational measures were taken of on-task behavior of students
by four trained observers unaware of group memoerships of the
students being observed. The observers employed a time-sampling
procedure on an interval of 30 seconds. Each student

observed was observed for 30 minutes. On-task behavior was

computed as percentage of times sampled on-task during actual test

performance and on-task behavior while directions were being
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given. On-task behavior during directions was defined as
orientation of student's eyes toward either teacher or test
booklet and pencil-and-paper compliance with accompanying sample
activities. On-*3sk during testing was defined as student‘s eyes
directed toward test uooklet, pencil in hand, activity marking,
readi .g, or asking teacher direct questions with specific
reference to the test. After completion of the third and final
day of testing, students were given an attitude toward tests

questionnaire (see Figure 1). This questionnaire consisted of 10

Insert Figure 1 about here

items in an agree/disagree format. Students completed the
questionnaire together while the teacher read items to the class.
Results
Achievement
Mean scores on the reading subtest of the CTBS were computed
and compared statistically by means of t tests. As can be seen in

Table 1, none of the group differences are statistically

Insert Table 1 about here

significant. Interpretation is not possible, however, due to the
presence of overwhelming ceiling effects exhibited on all

subtests,
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A supplementary analysis was conducted on the lower half of
each group chosen by the previous year's total reading scores and

is given in Table 2. This analysis indicates that standardized

Insert Table 2 sbout here

gain scores between second aid third grade testing were
significantly higher in.favor of the treatment group on Word
Attack Subtest and Total Reading Score.

On-Task Behavior

Mean on-task behavior during directions, during testing, and
total is given in Table 1. As can be seen, no significant group
differences were found.

Attitudes Toward Tests

Reliability of the attitude measure was computed by means of
a Kuder-Richardson 20 formula and was given at .88, indicating a
moderately strong degree of internal consistency for a measure of
this type. Differences between the mean scores of the two groups
were nonsignificant, t less than 1 in absolute v+lue. An
inspection of Figure 2, nowever, Shows that the distribution of

these two groups differs strongly. These differences are most

Insert Figure 2 about here

1%
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obvious when one employs a curve-smoothing technique of combining
the mean scores for each of two adjacent frequencies and are given
in the same figure. The difference between these dispersions was
tested statistically in two ways: mean differences from the mean
in standard scores were computed for subjects in each group and
compared statistically. The mean distance from the mean of the
placebo group was statistically greater than the average distance
from the mean in the training group (p < .01). In addition, a
Kolmogorov-Smirnov two-sample test (Siegel, 1956) was applied to
each half of the distribution. For the lower half of each
distribution (that is, students scoring 0 through 5 on the
measure), the distributions were statistically different (Z =
1.529, p < .02), while the upper half of each distribution was not
seen to differ significantly (Z = .756, p = .617).
Discussion
The present investigation does not offer conclusive evidence
that the particular training package employed significantly
improved test scores, due to the ceiling effects reported in the
Results section. However, it was found that students in the lower
half of the treatment group exhibited statistically higher gain
scores over the previous year'; testing than did the lower half of
the placebo group. Particularly, this type of training has
previously been seen to demonstrate a significant effect on a

subtest similar to the Word Attack subtest in a sample of learning

15y
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disabled and behaviorally disordered children (Scruggs &
Mastropieri, in press.)

That achievement test coaching results in greater levels of
on-task behavior on the part of students was not supported by the
present investigation. Student on-task behaviors while listening
to directions and while taking the test itself were very similar.

Analysis of the attitude data did suggest that students in
the treatment group reported more "normal" attitudes than those in
the placebo group. The abnormal distribution of scores in the
placebo group is highly reminiscent of that of a population under
stress (see Wilson, 1973). The fact that the abnormally high
number of very negative attitudes was not present in the treatment
condition while the number of strongly positive attitudes was
relatively similar suggests that this treatment may have
contributed to more positive attitudes on the part of those
students who may otherwise have developed strong negative
reactions to the test and the test-taking situation. It should be
noted here that completely positive attitudes toward tests was not
expected and is rnot necessarily a realistic expectation. What was
expected was a roughly normal distribution centering around the
mean of about 5, which i< in gact the distribution seen in the
training group. The large proportion of extreme scores in the
placebo group (with fully two-thirds of the scores within 1 point

of 0 or 10) suggests that the population had been subjected to
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some stress and had reported widely polarized views on the test-

taking process. In the training group, these attitudes seemed to

have been ameliorated substantially.

1us
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Table 1
° T-Tests by Group
CTBS Reading Subtests
L
- 2-tail
Variable N X SD T prob.
® Word attack
Tx 29 29.79 4.87
.05 .959
* Cx 29 29.72 5.37
Vocabulary
Tx 29 26.31 4.58
@ -.49 .624
Cx 29 26.90 4.47
Comprehension
* Tx 29 26.48 4.06
.79 .434
Cx 29 25.51 5.21
* Total reading |
Tx 29 82.59 12.35
.13 .898
@
Cx 29 82.14 14.04
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Table 1 (continued)
_ 2-tail
Variable N X SD T prob.
CTBS total battery
Tx 29 150.17 24.68
-.50 .549
Cx 29 154.03 24.10
Attitude toward test-taking
Tx 29 5.59 2.97
.59 .557
Cx 27 5.04 3.95
On-task during girections
Tx 18 45.28 15.78
-.75 .458
Cx 18 50.06 21.89
On-task during testing
Tx 18 77.67 16.18
.07 .941
o 18 77.28°  14.98
Total on-task
Tx 18 65.78 14.76
-.45 .656
Cx 18 67.78 11.82

- dvu ‘ I
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Gain Score Differences Between the ower Half of-Each Group (Chosen

by Last Year's Total Reading)

Variule N X SD Error T Prob.
Word attack
Tx 12 25.83 39.55 11.42
2.41 .012
Cx 14 -20.86 47.06 12.58
Vocabulary
Tx 12 18.67 50.77 14.66
.49 .625
Cx 14 7.93 58.69 15.69
Comprehension
Tx 12 53.17 37.96 10.96
1.46 .158
Cx 14 24.79 57.54 15.38
Total of all subtests
Tx 12 97.67°  52.64  15.20
2.51 .019
Cx 13 11.86 107.42 28.84
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Figure Captions
Figure 1. Attitude measure.
Figure 2. Distribr ion of attitude scores.
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YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Circle YES or NO.

1.

10.

Taking a test is my favorite thing to do
at school.

Sometimes I am nervous whan I take a
test.

I look forward to taking a test.

I dislike taking a test when I don’t know
the answers.

I wish we had fewer tests.
Taking a test is always fun.

I .ike tests even when I don’t know the
answers.

Taking a test is one of the worst things
about school.

I would rather do something else besides
take a test.

I wish we had more tests.
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CAN LD STUDENTS EFFECTIVELY USE SEPARATE ANSWER SHEETS?




Aruitoxt provided by Eic:

Percepinal and Mosor Skills, 1986, 63, 155-160 © Perceptual and Motor Skills 1986

CAN LEARNING DISABLED STUDENTS EFFECTIVELY
. USE SEPARATE ANSWER SHEETS?!

DEBRA TOLFA VEIT THOMAS E. SCRUGGS
University of Alashka—Anchorage Usah State Unsversity

Summ .ry.—100 regular class and learning disabled scudents were admin-
istered three subtests of the Comprehensive Test of Basic Skills for which all
correct answers had been identified in the swcdents’ tese booklet. Analysis of
the completed separate answer sheets indicated that learning disabled scudents
answered fewer total iterns than their nondisabled peers but did not differ with
respect to percent of items answered correctly. In addition, nonsignificant dif-
ferences were found for number of answer spaces filled 1n outside the line.
Implications for further research and training are given.

Iu recent years, attention has focused upon the skills and strategies learning
disabled students apply independenty to test-taking situations (Taylor &
Scruggs, 1983). Any observed deficiencies in these ‘test-taking skills' could
be considered (a) a potential source of measurement error (Ebel, 1965) as
well as (b) a potential area for intervention. And, although research has indi-
cared that group-administered achievement tests can be reliable and valid for
learning disabled students (Price, 1984), some deficiencies in test-taicing skills
have been observed in this population. Scruggs and Lifson (1985) admin-
istered reading-comprehension questions to learning disabled and nondisabled
students without providing the accompanying reading passages. They found
that, although nondisabled readers were apparently able to make use of such
strategies as partial or prior knowledge, errcr avoidance, elimination, and use
of information from other test items, learning disabled students were much less
successfui. Drawing upon a previous investigation with mostly nondisabled
students (Scruggs, Bennion, & Lifson, 1989a), Scruggs, Bennion, and Lifson
(1985b) recently interviewed learning disabled and nondisabled students con-
cerning the "test-taking strategies” they spontaneously employed on reading
achievement tests. It was concluded that (a) learning disatled students we:e
less successful in selecting strategies appropriate for different types of test
questions, and (b) they were less successful at adapting to novel test formats.
Given the number and frequency of format changes on standardized achieve-
ment tests, these factors could exert a potentially strong influence on the st-
dents’ test performance (Tolfa, Scruggs, & Bennion, 1985).

'The research reported here was supported in part by a grant from cthe Department of
Education, Office of Special Educstion Programs, No. G008300008. The authors would
like to thank Mrs. Bonnie O.sen for her assistance with this project and Mary Ellen
Heiner for her assistance in tne preparation of the manuscraipt. Address requests for
reprints t©o Thomas E. Scruggs, Developmental Center for Handicapped Persons, Utah
State University, Logan, UT 8432..6840.
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Another important format change which takes place on standardized tests
after the primary grade/ is the inclusion of separate answer sheet, to facilitate
machine scoring. The ability to use separate answer sheets appears to be de-
velopmental in nature, as students in Grades 1 and 2 show better performance
when test booklets are used than separate answer sneets (Ramseyer & Cashen,
1971). Cashen and Ramseyer (1969) indicated that the need to use the test-
booklet marking decreases as the grade of the student increases. Typic.'ly,
standardized tests begin the use of separate answer sheets in Grade 4. Th
implications for learning disabled students in Grades 4 or 5 functioning two
years behind peers in perceptuzl-motor skills become obvious.

In a recent meta-analysis of Wechsler Intelligence Scale fo: Children—
Revised (WISC—R) subtest scores of learning disabled children, Kavale and
Forness (1984) concluded that such students had as a group scored somewhat
lower on the WISC—R Coding subtest, which measures copying speed and
efficiency. The average scaled score equivalent on this test was 8.77, repre-
senting performance at the 37th percentile. Whether such a performance
deficiency is sufficient to hamper seriously performance on separate answer
sheets, however, is unknowan.

It has been suggested that students can be trained to use a separate answer
sheet (McKee, 1967; Ramseyer & Cashen, 1971). McKee (1967) described
taaining third graders to use separate answer sheets successfully. However,
this study represented a more subjective evaluation than a tightly designed re-
search study. Ramseyer and Cashen (1971) concluded that first and second
graders were unable to utilize separate answer sheets effectively even after
practice. Both studies (McKee, 1967; Ramseyer & Cashe.., 1971) were con-
ducted with students in regular classrooms.

The present investigation examined the use of separate answer sheets with
learning disabled students in Grade 4. The study was conducted to determine
if, in fact, learning disabled students in Grade 4 use separate answer sheets less
efficiently than their normally functioning peers when relative ability to answer
test items is controlled. Although it is important to know the level of defi-
ciency exhibited by learning disabled students under actual test conditions, this
preliminary investigation was conducted to compare directly performance on
the clerical performance without regard to relative item or subtest difficulty.

MBTHOD

Subjecss

Subjects were 101 students enrolled in Grade 4 of an elementary schoo! in a whire,
middle-class, rural university community in northern Utah. All students were berween
119 and 130 mo. of age and had not been previously promoted or retained relauve to
other peers. Nineteen of these students (14 boys and 5 girls) were classified as learning
disabled according to P.L. 94-142 and Utah State guidelines, which include average




-

Q

ERIC

Aruitoxt provided by Eic:

USE OF SEPARATE ANSWER SHEETS 157

ability coupled with two years' discrepancy on standardized achievement tests. Average
Wechsler Intelligence Scale for Children—Revised (WISC—R) for the learning dis-
abled group was 94.94 (SD = 8.81); average Total Reading grade equivalent score
from the Woodcock-Johnson scale was 2.63 (SD = .90). Eighty-two (47 boys and
35 girls) nondisabled students were functioning within the regular classroom. These
students were performing at or near grade-level and had not been idenufied as “gifted,”
"remedial,” or identified for special services of any kind. Average Total Reading grade
equivalent from the Comprehensive 1est of Basic Skills was 4.24 (SD = 1.42). Iatel.
ligence test scores for this group were not available for this report but were presumed
to be only slightly higher than those of the learning disabled students.

Maserials
Experimental materials consisted of the test booklet appropriate for the fourth grade
Comprehensive Test of Basic Skills and its answer sheet. All correct responses had been

marked with 2 black arrow in the test bookler. Subtests 1, 4, and 7 were selected as
target subtess.  All subtests contained 45 questions. A presenter's script was prepared.
Procedure

Nineteen learning disabled students and 82 regular fourth graders were admin-
istered the three subtests by one of three examiners. Examiners were given a written
script to ensure all students received the same directions. All scudents were administered
the assignment in a group with the exception of three learning disabled students who
were administered the exercise individually in the resource room.

Students were rold that they would be given a test that already had the correct
answers marked and chat their task was to mark the correct answer oa the separate answer
sheet. They were told to work as quickly and carefully as poszible; they would be given
3 min. to work on each subtest. Students and examiners worked the examples together,
and examiners checked to ensure students were ccmpleting the correct subtest sections
on the answer sheet and that students were working as quickly and efficently as possible.

Answer sheets were scored by recording number of items completed, number of
items answered correctly, and number of jtems marked outside the established 5-mm
radius from the center of each answer circle for each subtest. This distance represented
the point at whick the pencil mark could intrude into an adjacent answer space.

RESULTS AND DISCUSSION
Each subtest was evaluated based on total number of iterns completed, tota!
percent marked correctly, and rotal perceat marked outside the circle (i,
more than 5 mm from the center). For total completed, students in the non-
disabled group obtained a mean score of 96.7 (SD = 18.8), while students in
the learning disatled group obtained 2 mean score of 86.2 (SD = 180). These
differences were statistically significant (9 = 2.19, p = 03). For porcent
of matked items answered correctly, however, differences were not observed.
Students in the nondisabled group recorded an average of 98% (SD = 6% )
of their answers correctly, while learning disabled students marked an average
of 96% (SD = 13%) of their answers correctly. Because observed ceiling
effects violated assumptions of normality and homogeneity, comparisons were
made by means of the nonparametric Mann-Whitney U test (Ferguson, 1982),

which yielded 2 nonsignificant difference (p > .20).
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In addition, a nonsignificant difference was found when groups were com-
pared for percent of answer spaces marked outside the line (221 = 171, p =
.10) according to a separate variance estimate with a J/f correction (Ferguson,
1982). The nondisabled group marked a mean percent of 7.8 (SD = 86)
answers outside the line, while the learning disabled sample marked aa average
percent of 13.0 (SD = 12.7) answers outside the line, assessed as a function
of total number of answers marked.

In the present investigation, learning disabled students differed from non-
disabled students with respect to ability to utilize a separate answer sheet in
recording answers to standardized achievement test questions. These differ-
ences were significant for speed of completion aud nonsignificant for accuracy
and neatness, although differences were also noted in these areas. Present data
provided preliminary evidence that learning disabled students may differ in
certain aspects of clerical efficiency in using separate answer sheets, with rela-
tive item or subtest difficulty controlled. Further research is needed, however,
to document the extent to which performance may be inhibited under standard-
ized conditions of test administration.

The present investigation was intended to provide a means for examining
possible differences between learning disabled and more average learners on
copying speed and efficiency on achievement-test answer sheets. The findings
of such a study are subject to several limitations. First, observed differences
may have been a function of motivational differences and not differences in
perceptual motor functioning between the two groups. And, although every
effort was made during task administration to encourage fast, efficient per-
formance of all students, such an alternative explanation is possible. Further
research efforts could include the provision of incentives to ensure motivation,
although such a procedure would further distance the task from standardized
administration procedures. Second, it could be argued that the present task
was not directly relevant to that of an actual testing situation. Although the
controls employed in this task did render it less ‘real,’ it is nonetheless unlikely
that a child who had difficulty with the presently employed task would not
have similar difficulties under administration conditions for standardi-ed tests.
Finally, the lack of available IQs for one group prohibited evaluation of a pos-
sible interaction with general intelligence. Although this issue deserves further
study, such related clerical tasks as the Coding subtest of the WISC—R have
previously indicated only a weak relation to general intelligence (Sattler, 1982)
and may not have played an important role in the present findings.

Two possible int rventions can be imagined to correct such possible dif-
ficulties. One possibility is to modify the tests, while the other possibility is
to train the students to be more efficient with separate answer sheets. And, in
fact, such procedures have recently received attention. Beattie, Grise, and
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Algozzine (1983) assessed the effectiveness of several test modifications, in-
cluding imbedding the answer circle within the test booklet, on the ccmpetency-
test performance of learning disabled students. Although some descriptive
advantages were noted, the over-all modifications did not produce any strong
consistent effect. With respect to the second possibility, attempts to train
learning disable ! children in use of novel test formats, including separate answer
sheets, have been successful. Scruggs and Tolfa (1985) anc Scruggs and Mas-
tropieri (in press), reported successfully teaching such ‘test-taking skills' to
learning disabled students, so that test-performance, subsequent to training,
was significantly higher than that of untrained controls. The fact that effect
sizes in these investigations were higher than those usually reported in the lit-
erature (Scruggs, Bennion, & White, in press) supports the notion that learning
disabled students may indeed show relative deficits in a variety of ‘test-taking
skills’ (Scruggs & Lifson, 1985). Since training on the use of separate aaswer
sheets has not beea specifically evaluated, however, conclusions concerning the
effectiveness of such training is unknown. Further research can help to describe
such deficits and develop effective remediation.
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® ATTITUDES OF BEHAVIORALLY DISORDERED STUDENTS
TOWARD TESTS: A REPLICATION!

DEBRA TOLFA, THOMAS E. SCRUGGS, AND MARGO A. MASTROPIERI
Utab Siate University

) Summary.—48 behaviorally disordered and 48 morc average students were
administered a test atticude survey immediaely after districe-wide standardized
achievement testing. Results were consistent with previous tesearch which sug-
gested behaviorally disordered students may report poorer attitudes than their
more typical peers.

The behaviorally disordered student is classified on the basis of average
@ or near average intellectual ability 1 addition to <~cial or emotional funcuoning
that is substantially differenc from that of other students the same age. Be-
haviorally disordered students have repeatedly shown academic deficiencies
(Mastropieri, Jenkins, & Scruggs, in press; Motto & Wilkins, 1968; Stone &
Rowley, 1964). Several variables, including attitude toward school studies
(Silbetberg & Silberberg, 1971), impulsivity (Lecceri, 1979), and responscs
® toward test-taking situations (Forness & Dvorak, 1982; Scruggs & Mastropieri,
in press), have been identified as possible contributing factors to academic
deficiencies.

The present study investigated behaviorally disordered students’ attitude
toward test-taking situations. In the Scruggs, Mastropieri, Tolfa, and Jenkins
(1985) study, conflicting results were found. In Stud- 1, responses of fifth

@ and sixth grade behaviorallv disordered students were compared with those of
their normally functioning peers on a 12-item s. ey of test attitudes. The
behaviorally disordered students differed significancly from their normally
functioning peers on the over-all survey as well as the specific factors involving
subjective feslings abouc tests and feelings about the personal importance of
tests Groups did not difer with respect to evaluation of the objective value

@ of tests. The sample in this study was relatively small (N = 37) however,
and the survey contained too few items to draw firm conclusions.

In Study 2 of the same investigation, 75 students in regular classrooms
and 25 behaviorally disordered students from sclt-contained rooms were adimin-
istered a longer survey. Groups, which were cquivalent with respect to num-
ber, age, sex, and grade, were then compared. There was no difference between

. The research dese,ihzd here was supported in part by 2 grant from the Deparunent of
Education, Speaial Education Programs, Office of Special Education and Rchabiliative
Services, No. G008300108. The suthors thank Ms Cathy Smuth, Cnordinator of Special
Education, Hillview F.cmcntary School, Sale Lake City, Urah for her cooperation as well
as Ursula Pimentel and Mary Ellen Heiner for their assistance in the preparat.on of tlus
manuscript. Address tequests for reprints 10 Thomas £ Scruggs, UMC 68, Utah Starc
University, Logan, UT 84322.
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groups’ scores on the total survey, on “personal feeling” items, ot on “value of
tests” items. Scruggs, ¢ al. {1985) concluded that further research was
necessary.

The present investigation was conducted to provide further information
on the attitudes of behaviorally disordered students toward tests. A larger
population, including mote grades, was compared on a test actitude survey
utilized in Study 2 of Scruggs, es al. (1985) In addition, since sex differences
have been previously reported on -:titude surveys (Scruggs & Mastropieri,
1983), evaluation of sex differences or a possible inteiaction oi group by sex
was made.

METHOD

Subjecss

Subjects were 96 elementaty school children attending a public school in
a western metropolitan community. Students were enrolled in Grades 1
through 6. Of these students, 48 were classified as behaviorally diso.dered,
while 48 were more typical students enrolled in regulat classtooms of that
school. To be iudi: ‘ed in the study from the regular classroom, studentss were
seiected at random, using a stracified random sampling technique, from 122
students representing the same grades. When possible, equal numbers of boys
and girls per grade were selected 0 match numbers represented in the target
population. The breakdown by grade and sex for each group was as follows:
3 students (1 boy, 2 gitls) were enrolled in Grade 1, 8 students (5 boys, 3
girls) in Grade 2, 4 boys in Grade 3, 8 students (6 boys, 2 gitls) in Grade 4,
11 students (behaviorally disordered = 9 boys, 2 gitls; tegular class = G boys,
5 gitls) in Grade 5, and 14 students (behaviorally disordered = 11 boys, 3
girls; regular = 9 boys, 5 gitls) were enrolled in Grade 6.

Students were identified as behaviorally disordered accotding to state and
P.L. 94-142 guidelines, whicui included students exhibiting behavior or emo-
tional conduct over time which adversely affected educational performance and
required special education services in self-contained classrooms.

Procedure .

The 22-item Test Acritude Survey used by Scruggs. e al. (1985, Swdy 2)
was given. This survey contained such items as “tests ate an important part
of school,” “..sts are more important to the teacher than to me,” “tests are a
waste of time,” “I try my best when I take a tesi,” and "I do poo:ly on tests.”
Items were intended o tap students’ {eelings of the unpottance of tes:s to
themselves and to parents and teachers, as well as their owa feelings toward tests.

The measure was administered immediately subsequent to yearly achieve-
ment testing. Administracion of the survey was conducted in the st.lents’
regular classtoom, and iteis were answered together as the teacher read each

-~
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® item aloud. Studeats were given 1 point for a positive response (i.e., “yes”
t0 2 positive statement, or “no” to ~ negative statemr.nt) and 0 points for a
negative response.

RES JLTS
The reliability (Kuder-Richardson 20) of the present survey for chis
° sample was .75, which indicated modetate reliabilicy. Data were enitered into

a2 2 (group) X 2 (sex) analysis of variance which was significant for groups
(Fraa = 17.79, p < .001). No significant main effect was found for sex
(Froe = 215, p = .15). Also, their interaction only approacked significancs
(Fre2 = 3.10, p = .08). Descriptive daca are given in Table 1.

TABLE 1
‘ MEANS AND STANDARD DEVIATIONS ON TEST ATTITUDE SURVRY

Sex Average Students Dehaviorally Disordered Swdents
M s$D M D
Toral 18.02 229 1533 407
Girls 18.06 2.08 13.36 508
Boys 18.00 2.43 15.92 3.59
L
DiscussION

The present investigation replicared the findings of Study 1 of Scruggs,
et al. (1985) and suggests thar behaviorally disordered children report less posi-
tive attitudes toward test-taking sicuations than their mc re normally functioning

9 peers.  This study also extended previous findings to include Grades 1 through 6

Interpretarion of the present findings must be made with caution, how-
ever, since on ac least one previous occasion, behaviorally disordered students
did not report more negative artitudes than did their regular class pecrs  These
discrepant findings may be due to inconsistencies in samples or may ceflece
other variables, such as time of year or prior test experience, which could only

o be uncovered through further research. These resules suggest that behaviorally
disurdered scudents differ from their normally functioning peers in rest-taking
acticudes.  Clarifyi~g basic iclations between test scores and test attitudes of
behaviorally disordered scudents requires scudy

REFERENCES

. FORNESS, § R., & DvORAK, R. Effects of test ume limits on achicvement scores of
behav.orally disordered adolescents.  Bebuvioral D:sorders, 1982, 7. 207-212

LETTERL, C. A. The relationship between cogniuve profiles. levels of academic achieve.

ment, and behavior problems.  Behavior Disorders Monographs, 1979, 2, 74-84

MASTROPIERL, M. A,, JENKINS, V., & SCRUGGS, T. E  Academic and intellectual charac.

teristics of behaviorally disordered chiideen  Bebarior Disorders Monographs, 9,
in press

.\)‘
LRIC
%——




ERIC

Aruitoxt provided by Eic:

966 D. TOLFA, ET AL.

MOTTO, J. J., & WILKINS G. A. Ednzacional achievement of institutionalized emotion-
ally discurbed chuidren  josurnal of Educational Research, 19G8, 61, 218-221.

SCRUGGS, T. E., & MASTROPIBRI, M. A. Sclf-estcem differences for sex and ethnicity:
Native Amezican, handicapped Native American, and Anglo-American children.
Journal of Instructionel Psychology, 1983, 10, 177-179.

SCRUGGS, T. E., & MASTROPIERI, M. A. Improving the test-taking skills of behaviosally
disordercd and learning diszbled children. Exceptionsl Children, in press.
SCRUGGS, T. E., MASTROPIERI, M. A., TOLFA, D., & JENKINS, V. Attitudes of behavior-

zlGIy disordered students toward tests.  Perceptual and Motor Skils, 1985, GO,
7-470.
SILBERBERG, N. E., & SILBERBERG, M. C.  School achievement and delinquency. Review
of Educational Research, 1971, 41, 17.32,
Stong, F. B, & Rowiny, V. N. Educational disability in emotionally disturbed chil-
dren.  Exceptional Children, 1964, 30, 423-426

Accepted September 4, 1985.




APPENDIX O

THE EFFECTS OF COACHING ON THE STANDARDIZED TEST
PERFORMANCE OF MILDLY HANDICAPPED STUDENTS




Test Performance

® 1

The Effects of Coaching on the Standardized Test

¢
Performance of Learning Disabled and
Behaviorally Disordered Students
Thomas E. Scruggs and Margo A. Mastropieri
L
Purdue University
Debra Tolfa-Veit
University of Alaska--Anchorage
®
L
[

Running head: TEST PERFORMANCE




Test Performance
2
Abstract

Eighty-five mildly handicapped (learning disabled or behaviorally
disordered) students were assigned at random to either a control
condition or a condition in which students received five days’
training on test-taking skills relevant to the Stanford
Achievement Test. Results of test scores indicated that trained
students scored significantly higher on tests of reading decoding
and math concepts. A significant univariate interaction between
experimental group and handicapping condition suggested that
studznts classified as behaviorally disordered had differentially
bet efited on the math concepts subtest. Finally, a descriptive
but non-significant difference favoring trained students was found
on the math computation subtest. Implications for special

education are given.
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The Effects of Coaching on the Standardized Test
Performance of Learning Disabled and
Behaviorally Disordered Students

In recent years, researchers have attempted to identify
sources of measurement error (Ebel, 1965) in handicapped
populations. Such research is of importance because handicapped
children are often among those most frequently tested in public
schools, and because these populations have not been
systematically represented in test standardization procedures
(Fuchs, Fuchs, Benowitz, & Barringer, in press). Testing
influences research has generally focused on the following issues:
examiner effects (e.g, Fuchs, Fuchs, Dailey, & Power, 1985), test
anxiety and attitudes (e.g., Bryan, Sonnefeld, & Grauowski, 1983;
Tolfa, Scruggs, & Mastropieri, 1985). and test-taking skills, or
"test-wiseness" (Millman, Bishop, & Ebel, 1965).

In the area of test-taking skills, recent research ha.
supported the notion that learning disabled (LD) and behaviorally
disordered (BD) students exhibit deficiencies in thss area with
respect to standardized achievement tests. LD students have been
seen to exhibit deficiencies in the use of prior knowledge and
deductive reasoning strategies (Scruggs & Lifson, 1984), selection
of appropriate strategies and attention to appropriate format
features (Scruggs, Bennion, & Lifson, 1985 a, b), and effective

use of separate answer sheets (Tolfa-Veit & Scruggs, in press).

Although standardized achievement tests have generally been found
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to be reliable and valid with mildly handicapped students (e.g.,
Pierce, 1984), results of the above test-taking skills research
suggest that measurement error could be reduced (and consequently,
scores improved) if mildly handicapped students could be
successfully trained in test-taking skills.

Some researchers have attempted t6 increase LD students’ test
performance by modifying the test formats. Beattie, Grise, and
Algozzine (1983) modified the line lengths, item groupings, answer
formats, size of print, and administration procedures on the State
Student Assessment Test, Florida’s minimum competency test, and
administered the medified versions to third grade LD students.
They provided some evidence that such ::odifications enhanced LD
students’ performance on competency tests. Statistical
confirmation of these findings, however, was lacking.

Other research has emphasized training or coaching students
to be better test-takers. Much research has been conducted in the
area of training in test-taking skills, but little of this
research has addressed handicapped populations. In a recent meta-
analysis, Scruggs, Bennion, and White (in press) examined the
effects of such coaching on achievement test scores of elementary
school children. They concluided that, in general, coaching had a
very small overall effect on test scores, with sunewhat larger
effects being found for younger students, lower SES students, anc
students who had undergone longer training periods. No research

was located in which mildly handicapped students had been trained,
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although, more recently, such training has been accomplished.
Scruggs and Tolfa (1985) reported that a small sample of trained
LD students had scored higher than controls on standardized word
analysis test items, while no differences were found for reading
comprehension items. These same findings were replicated by
Scruggs and Mastropieri (in press b) using a Targer subject sample
of LD and BD students. It was concluded that such training could
have a strong facilitative effect (8-10 percentile points) on
reading subtests with more complicated fcrmat demands, as
suggested by Tolfa, Scruggs, and Bennion {1985).

The findings of Scruggs and M2stropieri (in press b) and
Scruggs and Tolfa (1985), although encuuraging, left several
issues unaddressed. First, the subjects in these investigations
were mostly primary level students, generally less familiar with
testing situations than older students. It would be of interest
to know whether upper elementary students could benefit from such
training. Second, training was only given in reading subtest
areas, leaving open the question of whether suc. training could
facilitate performance on mathematics subtests. Finally, only the
Scruggs and Mastropieri (in press b) investigation included BD
students, and in that study, students were not stratified by
handicapping condition and therefore analysis of any possible
treatmeni by handicapping condition interaction was not possible.
It was, therefore, the purpose uf the present research to

replicate and extend previous findings of training ’n test-taking
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skills to include (a) upper elementary students, (b) mathematics
as well as reading subtests, and (c) separate analysis of test

performance by different nandicapping condition.

Method

Subjects
Subjects were 85 LD and BD students attending public schools

in a western metropolitan area. Forty-four students had been
classified as learning disabled, and 41 students had been
classified behaviorally disordered by national, state, and local
standards. These standards included, for LD students, a 40%
discrepancy (expressed in standard scores) between ability, as
assessed by individual intelligence tests, and two areas of
academic achievement. Although LD students in the present sample
exhibited discrepancies in several different content areas, the
majority had been referred for deficiencies in reading, although
they also exhibited deficiencies in mathematics functioning. These
deficiencies were not considered by school personnel to be due to
emotional disturbance. In contrast, behaviorally disordered
students exhi.ited deficiencies in social or emotional
functioning, as a primary indicator, which interfered with
classroom learning. These referrals were made for several
different reasons, but in most cases students had exhibited
aggressive, non-compliant, or anxiety-governed behaviors which had

interfered with routine classroom activities. A1l students were
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receiving special services in which structured academic
environments were provided.

The sample included 21 4th, 38 5th, and 26 6th grade
students, composed of 63 boys and 22 girls. Mean Weschler
Intelligence Scale for Children--Revised (WISC-R) for the LD
students was 97.73 (SD = 8.29). Mean WISC-R for the BD students
was 92.80 (SD = 10.81). Achievement test scaled scores from the
previous years’ testing with the Stanford Achievemert Test (SAT)
were as follows: LD students, 572.96 (SD = 26.35) Total Reading,
580.62 (SD = 23.54) Total Math; BD students, 570.64 (SD = 37.26)
Total Reading, and 559.71 (SD = 31.05) Total Math. Complete SAT
data, however was availaxble for only 75% of the subjects. More
complete academic test information is given in the Results
section.

Materials

Materials were deve]oped specifically for the present
investigation and consisted of (a) a practice test booklet with
correct answers identified for practice with separate answer
sheet, and (b) a practice test booklet with unmarked problems
similar to, but not identical to, items in the SAT. Items were
included which resembled those in two reading subtests (reading
comprehension, word study skills) and three math subtests
(concepts, computation, and word problems). A complete set of

these materials is given in Scruggs1 (1985).
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Procedure
Students were stratified by grade level and handicapping
condition, and assigned at random to either a training or a no-
treatment control condition. Students were not stratified by sex,
but similar proportions of girls and boys were represented in
handicapping and treatment conditions. Training condition
students were seen in small (1-6) groups by one of three trained
experimenters for five 20-30 minute sessions. In the first
session, students were given instruction and practice in the use
of separate answer sheets using a practice test booklet for which
correct items had been indicated with an arrow. Students were
instructed in finding and monitoring their place on the answer
sheet, marking and erasing carefully, and in checking their work.
The second and third sessions consisted of training in reading
subtests. For the reading comprehension subtest, students were
taught to refer back to the passage for recall questions, to use
deductive reasoning strategies for inference questions, and to
look for similarities between phrases or words in the passage and
answer choices. For the word study skills subtest, students were
taught to attend to appropriate cues and sounds, rather than
letter similarities in stem and option. The fourth and fifth
sessions covered strategies appropriate to math s'btests. For the
math concepts subtest, students were taught to attend carefully to
specific format demands. For the computation subtest, students

were taught to carefully recopy problems on scratch paper in the
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most familiar form. Finally, on the word problems subtest,
students were taught to attend to command words in the problem and
work problems carefully on separate paper. On all subtests,
students were taught to (a) work quickly and carefully, (b) check
answers if time permits, (c) answer all questions, (d) eliminate
answers known to be incorrect, (e) incorporate prior or partial
knowledge, and (f) become familiar with all subtest format
demands.

The next week after training, all students were administered
the Stanford Achievement Test by regu’ar school personnel.
Completed answer sheets were machine scored.

Results

Scaled scores were chosen for the present analysis because of
their consistency across grade ‘evels and their suitability for
meeting the assumptions of analysis of variance (ANOVA). Means
and standard deviations are in Table 1. It should be pointed out,
however, that a separate analysis using percentile scores produced
results virtually equivalent to those presented here. Since the
five subtests were correlated, but not drawn from the same
universe (Scruggs & Mastropieri, in press a), a multivariate
analysis of variance (MANOVA) was conducted on the five subtest
scaled scores, using handicapping condition (LD vs. BD) and
condition (treatment vs control) as independent variables.
Although the multivariate effect for handicapping condition did
not approach significance, F(5,77) approximation = 1.69, p = .147,
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the condition effect revealed an F(5,77) approximation of 2.30, p

.05. Follow-up univariate F tests for condition revealed a

® significant effect for the Word Study Skills, F(1,81) = 4.56, p =
.04, and the Math Concepts, F(1,81) = 4.92, p = .03, subtests.
With the exception of Math Computation, F(1,81) = 1.77, p = .19,

® all other Fs (Reading Comprehension, Math Applications) were less
than unity. Obtained effect sizes on scaled scores are presented
in Table 2. MANOVA revealed no significant multivariate

® interaction effect, F(5,77) = 1.69, p = .15. Further univariate
tests revealed one significant group by condition interaction
F(1,81) = 6.03, p = .02 on the mathematics concepts subtest (see

® Figure 1).

Insert Tables 1 and 2 and Figure 1 about here

Discussion
The findings of the present investigation replicate the

findings of Scruggs and Tolfa (1985) and Liruggs and Mastropieri

° (in press b) and extend them into upper elementary grades,
mathematics subtests, and allow comparison of LD vs. BD student

° performance. That trained students outperformed controls on word
study skills and mathematics concepts subtests supports th:
hypothesis of Tolfa, Scruggs, and Bennion (1985) that tests with

° more complicated formats may prove differentially difficult for

mildly handicapped students. That is, the word study skills and
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mathematics concepts subtests each contained several potentially
confusing format changes (e.g., different formats for testing
"syllabication" and "decoding” skills within the same word study
skills subtest). Reading comprehension and math applications
(i.e., word problems) subtests, however, contained more "obvious"
format demands, and fewer format changes. Resulting effect sizes
of these scores were generally higher than those of nonhandicapped
children (Mgg = .10) (Scruggs, Bennion, & White, in prass).
The obtained univariate interaction by handicapping condition
on the mathematics concepts subtest may simply represent a Type I
error.(due to the lack of significant multivariate interaction
effect), but certainly deserves further research attention.
Mathematics functioning has sometimes been noted as an area of
particular difficulty for BD students (Mastropieri, Jenkins, &
Scruggs, 1985), perhaps reflecting problems with attention and
persistence of effort. It is, therefore, possible that the LD
children benefitted most from techniques which involved planning
an approach to a problem such as sequencing and organizing;
whereas, the BD children additionally benefitted from techniques
which enhanced concentration and sustained attention.2 Additional
research can help clarify these issues.
The results of this and p.'evious investigations suggest that
LD and BD students possess more knowledge than they are able to
demonstrate on standardized tests; therefore, scores, such as

students who have been taught test-taking skills, are more valid
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indicators of their true abilities. It could be argued, on the
other hand, that problems with "test-taking skills" (e.g., failing
to check work) are representative of classroom problems and
therefore untrained student scores would be more valid estimates
of classroom performance. Such arguments await further empirical
verification.

Another argument, which we have made previously (Mastropieri
& Scruggs, 1984), reflects what we have considered the dual role
of the special education teachers. To a greater extent than the
regular classroom teacher, the special education teacher has a
responsibility not only (a) to teach specific skills and content,
but also (b) to teach the student how to apply these skills in
appropriate contexts outside the special education setting. Not
to do so constitutes an incomplete fulfillment of this
responsibility. To this extent, training in test-taking skills
seems not only justifiable, But a necessary component of general
teaching strategies to promote generalization and transfer of
learned information.

The results of this and previous research indicate that
test-taking skills can be trained to mildly handicapped elementary
age students, and that this training can significantly impact on
test performance. Future research efforts are needed to assess
whether similar training can also benefit secondary level mildly

handicupped students, and whether training can improve scores on
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teacher-made tests. The present authors are currently

investigating such possibilities (Taylor & Scruggs, 1983).
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Table 1

Standard Score Means and Standard Deviations

Test Performance

19

Subtest

Learning Disabled

Behaviorally Disordered

Treatment

Control

Treatment

Control

Reading
Comprehension

Word Study
Skills

Mathemat-cs
Concepts

Mathematics
Computation

Mathematics
Applications

588.43(33.1)

600.38(22.6)

593.57(27.2)

601.76(39.5)

595.62(28.7)

599.96(25.8)

587.30(25.6)

595.04(21.7)

599.65(29.6)

593.87(29.3)

604.33(50.57)

608.22(39.6)

620.17(42.7)

609.06(40.9)

591.50(33.0)

591.91(24.7)

594.70(26.0)

591.13(20.9)

591.22(27.7)

584.09(27.7)
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Table 2
Obtained Effect Sizes
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Subtest

Effect Size*

Reading Comprehen<ion
Word Study Skills
Math Concepts

Math Computation

Math Applications

.10
.53
.59
.47
.15

*Al1 effect sizes were computed on scaled scores using the control

group standard deviations as divisor and E-C mean differences in

the numerator.
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Figure Caption

Fiqure 1: Mathematics concepts subtest:

interaction.
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IMPROVING THE TEST-TAKING SKILLS OF
LEARNING-DISADLED STUDENTS!

THOMAS E. SCRUGGS AND DEBRA TOLFA
Usah State University

Summary—16 lcarning-disabled sccond- and third-grade studenes were
matched on previous years' achievement scores and grade and sssigned at
random to cxperimental and control conditions. Students in the cxperimental
condition weee given 8 20-min. scssions of training in test-taking skills par-
uculu. to the Stanford Achievement Test.  Analysis of test scores indicated
trained students scored significantdy higher on onc subtest of a shortened
version of the test than students who had not been trained.

Since the seminal article by Millman, Bishop, and Lt al in 1965 on test-
wiseness, or test-taking skills, inter=st has grown in the construcr of test-wise-
ness as a possible source of measurement error (5). Although some specific
groups and populations have been said tn be low in “tesi-wiscness” (9), the
issue of whethet or not students classified as learning disabled exhibic the
same test-taking skills as nondisabled peers has only recently been investigated
(10). Scruggs and Lifson (7) administered reading comprehension test items
with accompanying passages deleted to groups of learning-disabled and non-
disabled students. Their resules indicated that, although nondisabled students
were able to take advantage of prior or partial knowledge and deductive reason-
ing strategies to answer most of the questions correctly, learning-disabled stu-
dents were less able to utilize these strategies. In another investigation (6)
learning-disabled and nondisabled students were intetviewed regarding theit
straccgies on reading-achievement-test items. Results suggested chat learning-
disabled students were less likely than cheir nondisabled pects to apply “ap-
propriate test-taking strategies” o teading-comprehension-test items and learn-
ing-disabled scudents were more likely than nondisabled peers to be misled by
patricular fotmat demands on tests of “word-study skills” (i.e., phonetic anal-
ysis). .

Although the above research indicactes chat learning-disabled scudents may
be lacking with tespect to specific test-taking skills, this reseatch does not in-
dicate thae these scudents can easily be taught these skills to the extent that
achievement-tes: performance would improve. ln facr, lieele is known about
teaching test-taking skills to learning-disabled students. Recently, Duan (2)
successfully caughr test-taking skills o a sample of junior high school-age

"This research was supported 1n pare by a grant from the Department of Educaton. Office
of Speaal Education, No. G008300008. The authors thank Manlyn Tinnahul and Mary
Tilen Heiner far their assistance in the preparauon of the manuscnpt.  Address requests
for reprints w Thomas E. Scruggs. Ph.D, UMC 68, Developinental Center for FHands-
capped Persons, Utah Stare University, Logan, Uunah 84322,
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learning-disabled students, but to date, test-taking skills have not been tavght
elementary-aged learning-disabled students. The purpose of the presrat re-
search was to determine whether specific test-taking skills could be raught to
clementary-aged learning-disabled students to improve their perforrnance on
standardized achievement-test items.

METHOD

Subjects were 16 second- and third-grade learning-disabled studencs  attending
special education classes in a2 western metropolitan ares?  Criteria for placement as
learning disabled included average intelligence coupled with 40% discrepancy between
alulity and at least two arcas nf academic functioning. Althnugh 1Qs were not available
for this study, all students were said to have been functioning within a8 normal range of
intelhigence.  Students were individually matched on the basis of grade and previous
year's reading test scores ana assigned ac random to cither experimental or coantrol groups.
Average reading percentile wis 29.0 (SD = 18.5) for the cxperimental group and 28.3
(SD = 19.7) for the contro' group. Average age for cach group was 7 yr., 8 nn (SDs
8 mo. and 6.5 mo: raner, 7 yr. to 8 yr., 4 mo. and 7 yr., 1 mo. to 8 yr., 6 mo, rc-
spectively, for experimental and control groups). Five (62.59%) sccond graders and three
(37.59%) third graders were in cach group; the experimental group contained four girls
and four boys, while the control group contained three girls and five boys.

Materials were eight scripted lessons for cach grade in 2 dircct-instruction format
and accompanying workbooks for students which included pencil-and-paper practice
activities.? All items were similar to, but not exact items from, the Stanford Achicvement
Test. The gencral test-taking strategies taught in these materials included attending,
marking answers carefully, choosing the best answer carefully, crror-avoidance strategics,
and appropriate situations for soliciting the teacher’s ateention.  Specific test-taking
steategics were taught for cach reading subtest in the Stanford Achicvement Test.  These
included structured practice on specific test formats for cach subtese, 2nd specific applica-
uon of gencral test-taking strategics to cach specific subtest.  For example, with respect
to the “letter-sound” component of the Word Study Skills subest, students were taught
to cmploy the following sequence of strategies: Look 2t and rcad the fiest word.  Pro-
nounce to yourself and think of the sound of the undeclined lettee.  Carcfully look ar
the underlined hoices and choose the word with the same sound as the underdined letter
If you don't kanow all the wards, rcad the words you do know nr read parts of individual
words you may kaow. If you're not succ of the answer, sce if there are some answers
that you are surc arc not correce and climinat those. Color in the answee quick, darck,
and 1nside the line.  Guess if you are still nct sure; ncver skip an answer

Experimental subjects weee taught 1n small groups for four 20-m:n lessons pee week
for 2 wh. Positive responding and attention to task weee reinforced with suchers

The firse seven scssions taught the use of test-taking strategies within the speafic
context of cach of the reading-related subtess  The lase session consisted of a peactal
review nf ali previous procedures.  Each day of instruction involved extensive work with
practice activities applied to practice test items. Swudenrs were given no information
concerming the content of the actual test not specificd in the published tese dirccuons

-A small group of fourth-grade learning-disabled students was onginally intended fot
wnclusion in the study but had to be dropped because attcition and methodological
ptoblems were associated with the test adnimistraton for this group

T. E Scruggs & J. Williums, SUPER SCORE test-tahing manuals and  wothbooks
(Unpublished traiming matenals, Utah State Univetsity, 1984)
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® Following the last training proceduse and posteest, all trained and control studenrs were
administered shorrened versions of the reading subtests of the Sanford Achievemcat Test.
ltems were tkea from the Primary 2 level, Form E and Primary 3 level, Form E.
The shorrened version for Primary 2 level included the firse 13 items on the Comprehen-
sion sudtest and the first 16 items oa the Word Study Skills subtest. The shortened
version. ‘ot the Primary 3 level induded Items 9 to 22 on the Comprehension subtest and
lem |t 9 and 19 to 32 on the Word Study Skills subtese. The Primary 2 test had s
two' o* {3 Comptehension questions and 16 Word Study questions; while the Primarcy 3
® st hw » toral of 14 Comprehension questions and 23 Word Study questions. The
num! tems was chosen for each condition to represent the aumber of wtems cxpected
10 le cutigicied in 20 min., according to directions. Although the subtests were shortered
., comaodate the smudends scheduling constraints, standardizauon procedures  weree
at _r=d . in the sdministeation of the test, which was donc 1n the resource sctung by an
«iminist 1or unfamilisr to the srudents and unaware of group membership of the
students.  Percent cofrect scores were analyzed instead of mean number correct because
L there was a different total number of items for cach subtest and level

RESULTS AND DisCussION

Perc st correct scores for experimental and control students were Com-
pated satistically by means of ¢ tests for independent means,' for Word Study
Skills, Reading Comprehension, and combined subtests. Descriptively exper-

® imental studears scored an average of 77.1% (SD = 13.6), 489% (SD =
32.3),and 63.0% (SD = 20.6), for Word Study Skills, Reading Comprehension,
and combined subtests, respectively. Control students, by contrast, scored
568% (SD = 20.1), 50.3% (SD = 24.3), and 554% (SD = 15.1) on the
same subtests. The only significant ditference between groups was on the
Word Study Skills subtest (415 = 2.38, ¢ = .03). Differences were not found

® on cither the Reading Comprehension (414 = —.10) or the total subtest (414
= 1.05) scores.

It was seen thac learning-disabled students traned in cest-taking skills
significanily outperformed their untrained peers on the Word Study Skills sub-
test but not the Reading Comprehension subtest, of a modified version of the
Stanford Achievement Test. Although it 1s not certain why performance was

® mnpioved on one subtest but not another, it is possible that performance on
the Word Study Skills subtesc was more easily trained because this subtest con-
tained several differenc formats, introduced over a shore period of time, which
may have been confusing to the control students. The resulung effece size of
this subtest (1.01 $D units) as well as che total score effece size (.63 SD unuis)
are substantially larger than those reported in the heerature (1, 8) and may

® indicate the deficic in tesc-taking skills may be somewhat stronger for thus
sample than others as supported by recent rexcarch

‘Sice subjeces were matched, it is possible to compute ¢ tests for coreelated dara, dis was
not done here since scores of matched subjects were not correlated on the postiest
Cotresponding # catios for correlated data (df = 7) were cssennally cquivalent at 220
(» = 06), —0.10, and 1.12 for Word Study Skills, Reading Comprehension, and
total subtests, respectively

o A
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Ar least some aspects of rhe training appear to have been effective in
raising test performance; however, the use of a no-treatment concrol group
prohibits drawing conclusions regarding whar specific aspects of the rraining
were most effective. Further research could help clarify these variables.

Although it is true thar the use of standardized achievement tests in special
education is a controversial issue (4), it is also true that ir is the obligation
of special education personnel to maximize the functioning of learning-disabled
studenrs whenever possible, including performance on standardized achieve-
menr tests. Ir is also true that the skills taught for use on the Stanford Achicve-
ment Tcst may be even more valuable for teacher-made tests which may con-
w@in even more cues for the effective use of test-taking skills Alchough the
findings of the present investigation are promising, the small sample and che
redured version of the Stanford Achievement Test used as a dependent measure
indicate that replication of these findings is necessary.
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CURRENT CONCEPTIONS OF
TEST-WISENESS:
MYTHS AND REALITIES

Thomas E. Scruggs Steven A. Lifson
Utah State University

ABSTRACT

The popular conception of test-wiseness is reviewed and evalinated  Although some
support for the concept of test-wiseness exsts, i general the influence of test-
wiseness has been greatly overestimated particutarly waith respeet to (a) contribu-
tion to measurcent error, () cultural ditferences, (¢) indepeadence from general
mtelligence, and () facility for trainmg. This article places common statements

regarding test-wiseness in perspective of actual research findmgs.

It has been known for many years that
all test scores reflect two additive ele-
ments: “true” score, accounting for the
construct being measured, and “error”
score (Magnusson, 1967). It has also been
suggested that the error score may be itself
composed of several additive components
(Ebel & Damrin, 1960; Thorndike, 1951).
These components have been said to
include text anxiety (e.g, Sarason, 1978),
achievement motivation (e.g., Atkinson,
1974; Chapman & Hill, 1971), and self-
esteetn (eg, Roen, 1960). Such possible
elements of measurement error kave been
discussed in detail by Jensen (1980).

Since 1965, an additional construct
hasbeen discussed repeatedly in the litera-
turewhich is commonly thought to involve
asubstantial source of measurement error.
This construct was defined by Millman,
Bishop, and Ebel (1965), as “iest-wiseness™
(TW). Millman et al. defined TW as “a sub-
ject's capacity to utilize the characteristics
and formats of the test and/or the test-
taking situation to receive a high score” (p.
707). They further described TW as “logi-
cally independent of the examinee’s know-
ledge of the subject matter for which the

items are (sic) supposedly measures™ (p.
707). Ebel (1965) has suggested that error
in measurement is more likely to be
obtained from students low in test-
wiseness. The student low in TW, therefore,
may be more of a imeasurement problem
than the student high in TW (Slakter,
Koehler, & Hampton, 1970).

ANALYSIS AND MEASUREMENT OF
TEST-WISENESS

Millman, Bishop, and Ebel (1965) have
provided a definition and analysis of the
construct on which most subsequent re-
search has been based (Sarnacki, 1979).
Millman et al. defined TW as distinct from
general mental attitudes such as confi-
dence and anxiety, and motivationalstates
ofthe test-taker. ln their analysis of TW, six
elements were delineated. Four of these
elements were considered to be independ-
ent of the test constructor or test purpose,
while two were considered to be depend-
ent on test constructor or test purpose,
The four independent clements included
(a) time using strategics, (b) error avoid-
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ance strategies, (c) guessing strategies,
and (d) deductive reasoning strategies.
Time using strategies included working
quickly and efficiently and saving more dif-
ficult or time-consuming items for last.
Error avoidance strategies included at-
tending to directions, marking answers
carefully, and checking all answers. Guess-
ing strategies were considered to be the use
of guessingwhen it was likely to benefit the
test-taker. Deductive rcasoning strategies
included elimination of items known to be
incorrect, item choices based on an analy-
sis of the relation among items, such as
choosing neither of two items which imply
the correctness of cach other (similar
opt'ons), and use of content information
from other test items and options.

The two clements thought. to be de-
pendent upon test constructor or purpose
were intent consideration strategies and
cue-using strategies. Intent consideration
strategies included adopting the appro-
priate level of sophistication for the test,
and considering the purpose of the test
constructor. Cue-using strategies referred
to the use of any consistent idiosyncrasies
of the particular test constructor, such as
inclusion of more true or false statements,
placement of correct distractor, and gram-
matical inconsistencies betweep stem and
options. Avoidance of itcms using the
words “always™ and “never” (specific de-
terminers) was also ~onsidered a cue-
using strategy.

Rescarchers have typically assessed
TW in one of two indirect ways. One method
is to teach TW skills to a population and
assess the extent to which scores improve.
The other method is to construct questions
which are answerable only by usc of spe-
cific TW skills and embed these itcms in a
larger test of answerable items. An exam-
ple of an item answerable in terms of a TW
strategy (similar options) was given by
Sl::?kter, Koehler, and Hampton (1970, p.
249):

“When Bestor crystals are added to
water:
1. Heat is given off;
2. The temperature of the solution
rises;
3. The solution turns blue;
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4. The container becomes warmer.”

The keyed answer to this item is (2), since
the other options imply the correctness of
each other. In a similar fashion, guessing
strategies have been assessed by indicating
a penalty for incorrect responses, and
embedding nonscnse items for which no
answer is correct. The extent to which sub-
jects answer such nonsense items was con-
sidered a measure of guessing strategies
(Slakter et al., 1970). Fmally, such general
TW strategics as use of prior or partial
knowledge, deductive reasoning, and use
of prior iteins have been assessed by
administering reading comprehension test
questions for which the referent reading
passages have been deleted (e.g., Dunn,
1981; Lifson, Scruggs, & Bennion, 1984;
Scruggs & Lifson, 1985).

Since the initial analysis by Millman et
al. (1965), a voluminous literaturc has
emerged, reviews of which have been writ-
ten by Bangert-Drowns, Kulik and Kulik
(1983), Ford (1973), Fueyo (1977), Jones
and Ligon (1981), and Sarnacki (1979).
These reviews are all thorough to the
extent that they cover adequately the body
of literature referring to TW as it has been
cvaluated over the past two decades. It is
the view of the present authors, however,
that much of the influence associaied with
TW has been overstated to the point of
distortion. It is the purpose of the present
paper to clarify some issues regarding the
construct “test-wiseness™ and ils conse-
quences.

Commonly made statements regard-
ing TW which are considered to be “myths”
(by the present authors) include the fol-
lowing: (a) there is no substantial correla-
tion between test-wiseness and intelli-
gence; (b) TW constitutes a large source of
variance which is commonly found in tests,
(c) different American cultural groups are
scen to differ substantially with respect to
test-wisencess, and (d) test-wiseness is eas-
ily trained and results in substantial in-
creases in test scores. These “myths” will be
considered separately, followed by a review
of literature relevant to each, and a discus-
sion of the realities associated with each
particular myth.

y e




Myths and Realities

MYTH #1: TEST-WISENESS ISNOT
SUBSTANTIALLY RELATED TO
GENERAL INTELLIGENCE

This myth is based largely upon the
assumption that TW constitutes esentially
an unfair advantage on test-taking tasks
which some students have happened to
acquire arbitrarily, while others have not.
In addition, TW loses much credibility as a
construct if it can be shown to be highly
related to intelligence, and therefore not a
specific, independent factor. Finally, if TW
is not strongly related to intelligence, then
it appears more likely that it can be easily
trained; consequently, groups who can be
shown to suffer with respect to TW would
hypothetically benefit greatly from short
instructional lessons in TW.

Millman et al. (1965) suggested that a
test-wise subject would perform better on
tests than would aless test-wise subject of
equal intellectual ability. Wahlstrom and
Boersma (1968) maintained, “while ‘good’
items may be used to control for error var-
iance associated with test-wiseness, the
writers contend that teacher-made ach-
ievement tests contain items with faults,
and that test-wise subjects often received
higher scores than subjects of equal intel-
lectual ability” (p. 419).

The basis for this particular myth is
found in a small number of empirical stu-
dies, whose interpretations have been
greatly distorted. These investigar.ons will
be discussed in turn.

Dunnand Goldstein (1959) corrclated
scores on a group administered intelli-
gence test (Army Aptitude Area 1) with
scores on blocks of multiple choice items
containing specific item flaws. These au-
thors argued that since moderate correla-
tions (.62-.72) were found between I1Q and
item blocks containing different TW cues
as well as items containing no TW cues, “the
ability to pick up cues on the type of mate-
rial tested may be found at all ievels of
intelligence” (p. 178). In this investigation,
however, no direct assessment of the rela-
tion between IQ and TW was made.

Krelt (1968) hypothesized that the
intelligence of subjects is related to the
acquisition of test-taking skills, and that
more intelligent children would improve
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more from test session to test session. This
hypothesis was not supported. Kreit re-
ported only nonsignificant trends in the
hypothesized direction. In this investiga-
tion, however, narrow and overlapping
groups comprising his sample precluded a
fair assessment of his hypothesis. This
author, then,did not demonstra.c the lack
of a strong rclation, but merely failed to
support his own predictions with respect
to one aspect of the TW/intelligence issuc.

The most comntnonly cited study with
respect to test-wiseness and intelligence
was conducted by Diamond and Evans
(1972). These researchers concluded that
TW is cue-specific (Lhat is, not one general
ability) and that the overall correlation
between the aspects of TW tested was not.
strong. In fact, the overall correlation
between 1Q and TW reported by Diamond
and Evans was .49 which, if corrected for
attenuation of the somewhat unrcliable
test-wiseness test, becomes a correlation of
.61.Incither case, the obtained correlation
is strong enough to constitute a moderate
rclation between test-wiseness as ineasured
and general ability. The conclusions of
Diamond and Evans, although unwar-
ranted, have been consistently cited by
others more interested in perpetuating the
myth of this aspect of TW than accurately
reporting the data.

Other rescarchers, not as widely cited,
have provided stronger information that
TW and intelligence are in fact related.
Anderson (1973) reports, “analysis of the
corrclational data indicates that for the
total sample a significant (though moder-
ate) corrclation is obtained between TW
and mental ability, between TW and ach-
icvement, and between TW and deductive
reasoning ability” (page 89). Millikin (1975)
corrclated performanceon a Lest-wiseness
test and a general mental ability test on a
sample of 306 eleventh grade subjects, and
found a significant relation betwecn a
measure of general ability and TW.

Taken as a whole, the bulk of the
research literature seems toindicate that a
substantive correlation is typically found
between TW and tests of mental ability,
allowing for a tangible amount of shared
variance. Apparently, however, these find-
ings have not satisfied other authors in the
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field of TW, for the previously reviewed
articles are generally selectively cited as
providing evidence that TW and intelli-
gence are not correlated significantly. Thus,
Dillard, Warrior-Benjamin, and Perrin
(1977) maintained, “Kreit (1967) found
that improved test-wiseness and intelli-
gence were not significantly related” (p.
1135). Likewise, Crehan, Gross, and Koehler
(1978) cited Diamond and Evans and re-
ported, “previous research has shown that
TW is not highly related to cognitive ability”
(p. 40). Crehan, Koehler, and Slakter
(1974) also cited Diamond and Evans and
reported, “investigators examining the
cognitive correlates of TW have concluded
that TW is not highly related to cognitive
ability” (p. 209). This myth has also been
maintained by those who simply assert
that students equal in intelligence may
differ in TW. For instance, Gross (1977)
asserted “(TW) concerns the extent to
which examinees of similar ability of
achievement received different test scores
as a result of differences in test-taking
shrewdness” (p. 97). Wahistrom and
Boersma (1968) asserted . . . test-wise Ss
often receive higher scores than Ss of equal
intellectual ability” (p. 419).

It can, therefore, be seen that in spite
of substantial evidence linking general
reasoning ability and measures of test-
wiseness, researchers have continued to
report the lack of a relation between the
two variables. The reasoning for this is
uncertain, although it no doubt reflects in
part an interest in (a) defending the con-
struct of TW as one separate from intelli-
gence, and (b) consequently, implying that
such ability is easily trained and manipu-
lated. To this end, relevar:t data have been
misinterpreted, or simply ignored. In addi-
tion to the empirical findings of correla-
tions between TW and intelligence, and the
methodological errors of those who main-
tain there is no such relation, an appeal to
“common sense” can be made. High on the
list of Millman, Bishop, and Ebel's analysis
of test-wiseness is what is referred to as
“deductive reasoning strategies”, of which
are included elimination of options known
to be incorrect, elimination of options
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which imply the correctness (or incorrect-
ness) of each other, utilization of relevant
content information in other test items,
and choice of items whichencompass all of
two or more given statements known to be
correct. Other strategies include a deduc-
tion of the intent of the test constructor
and adetermination of regularities in stem
or option cues on the part of the test con-
structor. It would defy credibility to assert
that these “deductive reasoning” strategies
are not related to general mental ability.

As with most myths, however, ecle-
ments of truth remain. If it is obvious that
many test-taking strategies are strongly
dependent upon the reasoning skills of the
test-taker, it is also obvious that some
other strategies can be easily taught and
involve little reasoning ability. These in-
clude such strategies as working quickly,
moving past items which resist a quick
response, answering all questions, using
time remaining after the completion of
tests to reconsider answers, asking the
examiner for clarification of ambiguous
questions, guessing whenever necessary,
and developing prior familiarity with spe-
cific test format demands. These strategies
also comprise a component of test-wiseness
and have been successfully trained to
mildly handicapped students at the
primary-age level, to the exicnt that per-
formance on achievement tests has been
enhanced (Scruggs, in press; Scruggs &
Tolfa, 1985; Scruggs & Mastropieri, in
press). Although such strategies as those
previously mentioned do not typically
appear on Lests of “test-wiseness,” these
strategies may be, in fact, somewhat inde-
pendent of intelligence and therefore sub-
ject to relatively simple remediation. To
this extent, then, the issue of test-wisenass
not being related to intelligence does have
some support. To the extent to which this
myth has been reported in the literature,
however, it must be challenged — that is,
TW is not a construct which students
happen to acquire by chance or serendip-
ity, which is unrelated to intelligence, and
which results in substantial fluctuations of
scores in achievement tests.
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MyYTH #2: TEST-WISENESS CONSTITUTES A
LARGE SOURCE OF VARIANCE/
TEST-WISENESS CUES ARE
COMMONLY FOUND ON TESTS

Althoughitis clear that some students
are less able to “outguess” certain test
items than their “test-wise” peers, the issue
at stake in this particular myth revolves
around whether or not the amount of var-
iance associated with TW is large. Some
authors have simply reported that TWisa
potential source of error. Gross (1977)
argucs, “Millman, Bishop, and Ebel (1965)
have advocated that TW be taught to min-
imize inter-examinee TW differences,
thereby reducing measurement error . . ."
(p. 97). Gross (1977), referring to Ebel
(1965), writes, “more error inmeasurement
is likely to originate from students who
have too little, rather than too much, skill
in taking tests” (p. 97). Sarnacki (1979)
writes, “TW is widely recognized as a source
of additional variance in test scores'and is
a possible depressor of test validity” (p.
253). Some authors, however, have magni-
fied the importance of this argumeat and
have written that, in fact, the source of
error in test-wiseness is extensive. Thus,
Wahlstrom and Boersma (1968) main-
tained, “an important source of variation
in test scores is test-wiseness” (p. 413).
McPhail (1978) argued, “test-wiseness
operates as error variance and its effcet is
to reduce the validity and reliability of
tests” (p. 168). Kalechstein, Kalechstein,
and Doctor (1981) maintained, “test-
wiseness has been considered a potentially
large source of error variance” (p. 198).

The fact that TW accounts for a source
oferror variance is indisputable. The ques-
tion here iswhether, in fact, TW constitutes
alargesource of variance and whether TW
cues are commonly found in tests. The
basis for the magnitude of the effect of TW
derives largely from a confusion between
the terms “statistically significant” and
“practically important.” For example,
Sarnacki (1979) cites a number of studies
for which statistically significant increases
in test scores were associated with training
in TW (e.g, Callenbach, 1973; Gross, 1976;
Oakland, 1972). Although Sarnacki is cor-
rect that these researchers did, in fact,

exert a “significant” increase in test scores
as aresult of training in TW, the fact isthat
in virtually all cases, the effect sizes were
quite small (this issue will be discussed
further under the “easily trained” myth). In
fact, the very studies that Sarnacki cites
are stronger arguments in favor of the
issue that TW is a relatively small source of
variance in achievement test scores. One
specific study is worthy of mention. Sar-
nacki cites Gross (1976) as evidence that
significant increases in test scores were
associated with training in TW. A review of
this dissertation, however, demonstrates
that three sclected TW behaviors were
taught. These behaviors included risk tak-
ing, deductive reasoning, and time using
The dependent measure was the Metropol-
itan Achievement Test (MAT) Advanced
Battery. Gross concluded that (a) deduc-
tive reasoning was not successfully taught
(see“TW not correlated with [Q" myth), (b)
risk taking (i ., guessing) exerted a signifi-
cant influence on test score only when
guessing was inhibited in control condi-
tions, and (¢) although time using wassuc-
cessfully taught, it did not affect test score.
Thus, the very dissertation cited by Sar-
nacki suggests that TW constitutes a rela-
tively smail source of variance.

In one of the most thoughtful investi-
gations of TW, Rowley (1974) administered
vocabulary and mathematics test items in
both free response and multiple choice
formats. Partial correlations were com-
puted between scores on multiple choice
items and measures of TW and risk-taking
(RT), with free response scores partialed
out. Rowley found siznificant partial corre-
lations vetween vocabulary scores and TW
and RT measures, and concluded that use
of multiple choice tests “can result in high
risk-taking, test-wise examinees scoring
more highly than other examinees whose
knowledge and ability are the equal of
theirs” (p. 21). Analysisof the actual extent
of performance advantage of students high
in TW is difficult, because gain scores (from
free response to multiple choice) were not
reported. Examination of correlational
data, however, indicates that TW and RT
were not correlated at all with mathemat-
ics multiple choice items (partial r’s = near
0) and that the partial correlations with
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vocabulary items were not high (s of .27
and .14 for TW and RT, respectively) when
guessing was not penalized (see Gross,
1976). In this investigation, then, TW was
seen to account for 7% of the variance in
vocabulary test performance, while RT ac-
counted for less than 2% of total vocab-
ulary test variance. When this finding is
considered with the near zero correlations
between TW, RT, and mathematics test
performance, the conclusion that such fac-
tors constitute a large source of variance is
difficult. Lo justify.

Another argument in favor of the
“large source of variance™ myth comes from
analyses of tests themselves. Metfessel and
Sax (1958) looked for bias in placement of
key to correct answers and found that
more questions were keyed “true” on true-
false tests than “false.” They argued that
42% of the tests that they studied were
found to have answer placement flaws that
may conspire with response sets to artifi-
cially inflate scores. Even if these data are
true, the point remains that test-takers
would nced to know ahead of time in which
direction keyed items were biased in order
to make any benefit of these flaws. The
strongest argument with respect to Met-
fessel and Sax' analysis, however, is that
although they docunient the possibility of
placement flaws which may artificially
inflate scores, they offer no quantitative
data which support that these cues actu-
ally do result in inflated scores.

In order to investigate more fully
whether TW cnes arec commonly present in
achievement tests, the present authors
have recently examined five major stand-
ardized achievement tests (California
Achicvement Test, Metropolitan Achieve-
ment Test, Comprehensive Test of Basic
Skills, Iowa Test of Basic Skills, and Stan-
ford Achievement Tests) for presence of
TW cues, including specific determiners,
similar options, stem options, or absurd
options as defined by Slakter et al. (1970).
We independently evaluated all test items
for the presence of these cues and after-
wards computed a 96% coefficient of
agreement on TW cues. Nevertheless, we
found that such TW cues exist in less than
half of 1% of items on all these tests, sub-
stantially different from the “large source
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of variance” TW cues are supposed to en-
compass.

Another argument which can be made
is that although such cues are not com-
monly present in standardized tests, they
are present to a large extent in teacher-
made tests. To this end, some studies have
indicated that training in TW skills does
not critically influence performance on
standardized achievement tests, but does
influence performance on multiple-choice
tests with poorly made distractors, which
are then argued to be representative of
teacher-made tests. Thus, Wahistrom and
Boersma (1968) have aryued that TW
training increases scores on “poorly made”
tests but does not increase scores on
standardized test items. Although there
may or may not be some truth to this
argument, thereis a logical flaw in it. Those
who advocate training in TW to improve
scores on poorly constructed test items are
in essence arguing that teachers should
teach their students how to outguess their
poorly constructed tests. Such an argu-
ment is not logically sensible, and in addi-
tion, suggests that outgucssing test items
for which the content is not known would
result in more, rather than less, measure-
ment error. At any rate, theinterestsofthe
teacher ard students would be better
served by putting additional time into
training the teacher to construct better
items, rather than teaching the studentsto
outgucss them more cffectively.

Mymit #3: CULTURAL DIFFERENCES
EXIST IN TEST-WISENESS

It has been assumed as far back as the
“codification™ of TW in the original article
by Millman, Bishop, and Ebel (1965) that
TW of the type found on objective tests is
culturally determined. One of the more
widely cited references to this myth is by
Mililman and Setijadi (1966) who compared
the performance of American and Indone-
sian students on open-ended and multiple-
choice questions. The American students
enjoyed an advantage on the objective
questions, even after the indonesian stu-
dents were familiarized with the mechan-
ics of choosing the correct answer. Fur-
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thermore, Lo and Slakter (1973) compared
Chinese and American students on an
instrument meant to measure TW and risk-
taking in test circumstances. These two
articles have been commonly cited by
researchers as evidence that some ethnic/
cultural groups in the United States may
score lower on achievement tests because
of “cultural” d {ferences in TW. This possi-
bility has led to much research on training
Awmerican minority groups on TW skills.
Ulten, however, deficiencies in TW exhi-
bited by minority groups have simply been
assumed rather than documented. Slakter,
Kohler, and Hampton (1970) maintain
“the objective of [a TW] learning program
would be not only to decrease the errors of
measurcment mentioned by Ebel (1965, p.
206), but. to decrease the handicap under
which many examinces apparently oper-
ate. For example, certain subsets of the
population (black students, rural students,
cte.) score lower on achievement tests
than the population at large™ (p. 253). The
assumption by these authors is that much
ofthe difference in achievement test scores
isdueto cultural influences in TW, and not
lower levels of achievement in general.

Evidence presented to support the
assertion that minority groups lack TW,
however, is often tenuous. For example,
when Kalachstein, Kalechstein, and Doc-
tor (1981) cited Ortar (1960), among oth-
ers, in their statement, “several investiga-
tors have noted the lack of test-wiseness in
culturally different children” (p. 198), they
implicitly referred to American minorities.
Ortar actually speaks of the difficulties in
using standardized tests when faced with a
culturally diverse population, stating that
under such circumstances, the assump-
tion of equ:lity of past experience cannot
be made. It is not clear that this statement
is accurate wnen applied to inner city,
black, or lower socioeconomic status stu-
dents.

Most empirical studies attempting to
docuinent differences in TW between
ethnic/cultural groups consist of either (a)
the administration of a TW instrument to
different cultural groups, or (b) attempts
to evaluate the impact of TW training on
the subsequent scores on a TW instrument
or a real standardized test. Despite the

concern expressed by many researchers
(e.g, Ebel, 1965; Ortar, 1960) that score
differentials may be related to between-
group deficits in TW, relatively little re-
search has focused on identifying that
deficit. For example, Kalechstein et al
(1981) cited previous investigators who
have described the lack of TW in culturally
different/disadvantaged groups, but them-
selves administered aTW training program
to a group of black, disadvantaged second
graders without reference to a supposedly
“advantaged” group. However, it may be
that all second graders as a group are rela-
tively inexperienced with tests in general.
. e performance of black serond graders
after exposure to a TW treatment in the
absence of comparison to other groups,
therefore, tells us relatively little concern-
ing cultural group differences in TW. Thus,
Kalechstein et al. have not established that
achievement tests are less valid for the
grouptheystudied. What they havedone is
replicated the study by Callenbach (1970)
with a different population and raised
questions not directly addressed in their
own investigation. Likewise, Dreisbach and
Keogh (1982) successfully trained TW skills
to Mexican-American children and com-
mented “test-wiseness may be particularly
important when testing children from
economically disadvantaged backgrounds
and/or where the primary language ofthe
home is not standard English™ (p. 228).
Although language of test administration
and language competence of the child were
also investigated, the primary focus of this
investigation was the hypothesis that
Mexican-American children “lack ‘test-
wiseness' and thus do poorly on tests™ (p.
224). Differential effects of training for low
SES or minority populations, however,
were not investigated in their study and
leave unanswered the issue of whether
such trainingis in fact “particularly impor-
tant” for low SES or minority populations.

In contrast to the questionable sup-
port of cultural/minority differences in
TW, there is evidence that these groups
differ little with respect to TW. In a disser-
tation by Yearby (1975) in which SES, race,
and sex were controlled, no significant dif-
ferences were observed between the groups
on the test-taking skills pretest. Another
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study which directly addressed the ques-
tion of whether disadvantaged or minority
populations lack TW was conducted by
Diamond, Ayres, Fishman, and Green
(1976). Although the study was clearly
designed to indicate relative deficiencies in
TW on the part of black inner-city children,
support for this hypothesis was not found.
It was found that black inner-city children
performed significantly above chance on a
TW instrument, and that scores on the TW
instrument did not predict grades on the
Verbal Achievement subtest of the Califor-
nia Achievement Test. This suggests that it
can neither be assumed that disadvan-
taged or minority groups lack TW, nor that,
a relation between TW and achicvement.
test scores exists in these groups. In a
review by McPhail (1976), it was concluded
that “TW studies conducted on black and
other minority student populations . . .
have been inconclusive™ (p. 168). Although
it may be argued that direct evaluations of
relative levels of test-wiseness in minority
and nonminority groups are lacking, it
must be maintained that at present the
assertion of American minority groups
being lower in test-wisencss, and this defi-
ciency being respansible for much of the
performance dificrences between groups,
is largely unsupported.

As in most contemporary myths, how-
ever, a degree of truth can be discerned.
Although studies which compare the effec-
tiveness of test-wiseness training between
minority and nonminority groups have not
been found, a recent investigation doces
offer some support for the “cultural differ-
ence in TW” issue. Through meta-analysis
procedures, Scruggs, Bennion, and White
(in press) have been able to make quantit-
ative comparisons in the cffectivencss of
TW training on achievement test scores of
minority and nonminority ~“roups which
were not directly assessed oy individual
studies. Scruggs et al. evaluated 24 empiri-
cal studies which investigated the effects of
TWtrainingon elementaryschoolstudents,
grades 1 through 6. It was found that with
less than 4 hours of treatment, neither “low
SES” nor “not low SES” subjects bencfited
appreciably (average effect sizes of - .05
and .08). With more than 4 hours of treat-
ment, students from low socioeconomic
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background benefited more than twice as
much as students who were not from low
SES backgrounds (average effect sizes of
44 vs. .20). Since low SES subjects under
these circumstances appeared to benefit
morc than twice as much as their counter-
parts from higher SES groups, the finding
implies that children from low SES back-
grounds are somewhat deficient with
respect. to TW. In addition, most students
representinglow SES groups in the studies
evaluated were also members of inner city
minor.'v grouns. It must be noted, how-
ever, tha., t.¢ effect size differential for a
student receiving 4 or more hours of
treatment. from low SES and not low SES
backgrounds was .24 standard deviation
units, a relatively small difference which in
no way could account for the large per-
formance differences seen between SES
groups on achicvement tests. Although the
Scruggs et al. (in press) study provides
some cevidence that students from low SES
and minority backgrounds may suffer
somewhat with respect to TW skills, these
deficiencies expliin little of performance
differences between the two groups.

MY #4: TEST-WISENESS [SEASILY
TRAINEN AND RESULTS INLARGE GAINS IN
TEST PERFORMANCE

This myth is related to the “large
source of variance/commonly found™ myth
in which statistical significance has been
confused with practical importance. For
example, Sarnacki (1979) referred to
Gaines and Jongsma as having concluded
“that TW can be taught in arelatively short
amount of time with significantly higher
performance on standardized tests result-
ing.” Slakter goes on to cite scveral others
who significantly” raised achievement test
scores by TW training (c.g, Callenbach,
1973, Gross, 1976; Wahlstromm & Boersma,
1968). An analysis of a number of signifi-
cant versus nonsignificant differences,
however, says little about the relative size
of the effect of training. In a recent meta-
analysis, Bangert-Drowns, Kulik, and Kulik
(1983) indicated that training in TW
resulted in average effect sizes on achieve-
ment test scores of .29. On the primary
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grade levels, this effect size would be equi-
valent to approximately 3 months of aca-
demic achievement, not a large difference
by educationalstandards. In a more recent
meta-analysis, however, using somewhat
different criteria for evaluating effect sizes,
Scruggs, Bennion, and White (in press)
determined that the average effect size in
the elementarygrades for raisingscoreson
achievement tests was .10, less than halfof
that r_ported by Bangert-Drowns et al,
reflecting grade equivalent increases of
questionable significance. It was only after
relatively long-term training (i.c., longer
than 4 hours) that the resulting effect sizes
began to resemble those reported by
Bangert-Drowns et al. This finding demon-
strated by meta-analysis in the elementary
gradelevel has recently been demonstrated
to be true with coliege-bound students on
the Scholastic Aptitude Test (De Simonian
& Laird, 1983). Thus, it appears that the
notion tha*. TWis easily trained and results
in substantially higher test scores is un-
justified.

Another argument that TW is easily
trained comes from researchers who
trained selected aspects of TW and mea-
sured performance on the basis of a TW
instrument (e.g, Gibb, 1914; Siaxter et al.,
1970; Moreshultz & Bakcr, 1466). l¢ was
found that TW training does substantially
and easily increase scores on TW instru-
ments, and these findings have oeen sup-
ported by the me*a-analysis of Scruggs et
al. (in press). Although this type of training
does seem to be effective in promoting
scores on TWtests, the extent towhich this
training raises scores on actual tests
remains relatively small.

Another argument offered by those
who maintain TW is “easily trained™ is that
although TW cues are not ¢ ..amon on
standardized achievement tests, the ' are
common on flawed teacher-made tests,
and it is on these types of tests that TW
training is most beneficial. This issue has
been addressed above. Although it seems
absurd for teachers to teach their students
to “outguess” their own poorly constructed
tests, the idea of training teachers to con-
struct better test items is often dismissed
outofhand. Sarnacki (1979) argues uncon-
vincingly that even if teachers are trainer

in the principles of TW, item faults maystill
occur. One may just as easily assert that
students may forget some of the TW skills
they were taught. In fact, if the same
amountoftime wasspent training teachers
to construct better test items, it is logical to
assume that less, rather than more, error
would result than if students were trained
to guess correctly the answers to questions
they do not understand. In summary, it
can be stated that (a) relativelysmall gains
in standardized test performance have
been achieved only after extensive train-
ing, and (b) although effects are greater for
poorly constructed items, training in this
ar-a is more difficult to justify.

In spite of this present, rather pessiia-
istic appraisal of the “easily trained” myth,
however, a positive hypothesis, which has
only recently received some research sup-
port, does remain. Although group differ-
ences with respect to TW training have
been relatively small, it is possible that
there exist certain individuals (or small
groups) for whom TW is both necessary
and beneficial and for whum relativery
large differences in performance can be
achieved. It has been seen that students
classified as mildly handicapped (i.e., learn-
ing disabled and behaviorally disordered)
may differ from their nonhandicapped
peers with respect to (a) attitudes toward
tests (Scruggs, Mastropieri, Tolfa, & Jen-
kins, 1985), and (b) spontancous produc-
tion of effective test-taking strategies,
including the effective utilization of test
format (Scruggs, Bennion, & Lifson, 1985),
selection of an appropriate test taking
strategy (Scruggs, Bennion, & Lifson, in
press), and use of prior or partial knowl-
edge and deductive reasoning (Scruggs &
Lifson, 1985). A recent experiment in TW
t-aining of regular third grade students
has indiciicd that TW training benefited
the lower half of the class much more so
than the upper half (Scruggs, Bennion, &
Williams, 1984). Such differences were
seen to “‘wash out” when scores of the
trained group as a whole were combined.
Finally, successful training of test-taking
skills has recently t .en achieved in special
education popula.ions (Dunn, 1981; Lee
& Alley, 1981; Scruggs & Tolfa, 1985;
Scruggs & Mastropieri, in press). The
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obtained effect sizes in these initial investi-
gations have tended to be somewhat larger
than those obtained on nondisabled popu-
lations, and thereis the added feature that
many of these students are functioning
within a level at which relatively slight
changes for better or worse on achieve-
ment test performance may result in mcre
serious decisions regarding educational
placement. [n other words, although gains
have typically been smalland of less conse-
quences for normally achieving students,
even relatively small gains may be of
greater importance to students function-
ing at the lower end of the distribution.
Also, mildly handicapped groups doin fzct
exhibit less efficient test-taking strategies
than their nonhandicapped peers, and it
would seem logical to asscrt that these
students should be trained to utilize the
same strategies that other students are
spontancously using.

SUMMARY AND CONCLUSIONS

The present view has attempted to
evaluate critically four contemporary
myths associated with test-wiseness. In
this article, we have stated that ,a) the
disassociation of TW from general cogni-
tive ability has not been verificd, (b) TW
has not been shown to constitute a large.
source of error variance in tests, (c) Amer-
ican minority groups have not been shown
to be seriously lacking in TW, and (d) rela-
tively modest improvement in test scores
has been achieved only through long and
intensive training in TW skills. Stated more
positively, TW can be said to be a tangible
component of the test-taking experience,
but one which nevertheless plays a rela-
tively minor role in overall test scores for
most students.

Several implications can be drawn
from this analysis for the practicing school
psychologist. First, in many individual
cases, it may be wiser to assume TW has
played a relatively minor role in test per-
formance. Although teachers often explain
a particular student'’s poor test scores by
asserting he/she is simply a poor “test-
taker,” such reports may reflect either a
well-intentioned but misguided sympathy

School Psychology Review, 1985 Vol 14, No. 3

for the student, or simply a misreading of
the student's actual abilities. A psycholo-
gist who has been told that a particular
child's low scores reflect only poor test:
taking skills would be well advised to seek
more tangible evidence that this is truly the
case. Second, if it can be demonstrated
that a given student is exceptionally weak
in TW, there is little reason to believe that
the student could not be trained in TW
skills. Finally, in the case of special educa-
tion students, it may be advisable to ensure
that allsuch studenis have had some addi-
tional guided practice on unfamiliar test
formats.

It can be concluded that lthough TW
as aconstruct is weaker and less pervasive
than commonly assumed, there is never-
theless tangible evidence of its (perhaps
multifaceted) existence and some indica-
tion that, although large groups wend to
gain little from specific training in TW,
there may be certain individuals or smaller
groups for whom the construct of TW does
constitute an “important source of error.”
Further research in this area maydomuch
ultimately to clarify the issue of test-
wiseness,
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Academic and Intellectual
Characteristics of Behaviorally
Disordered Children and Youth

Margo A. Mastropieri, Vesna Jenkins, and Thomas E. Scruggs

ABSTRACT

Researchdescribing academic and intellectual characteristics of behavior-
ally disordered students is reviewed. Investigalions reviewed in thus paper
h- ~focused on areas of intellectual, academic, and psychosocial function-
iny as they pertain to school achievement. In general, it has been found that
behaviorally disordered students extibit academic deficiencies greater
t1:an those axhibited on tests of intellectual functioning and perform below
average in all conient areas. with particular discrepancies noted in math
functioning (naddition, variables such as locus of conlrol, responsesto the
test-taking situation. and attitudes toward acadenuc lasks, may covary with
academuc performance.

All students classified as behaviorally disordered by definition are in need of
prog: ming designed to improve social or emotional functioning. Since most of
this proyraming occurs 1n academic environments, however, it i1s important to
know whether students so classified also exhibit deficiencies with respect to
intellectual or academic functioning. If behaviorally disordered students are
generally found to be deficientin academic functioning, it may be necessary to
incorporate remedial instruction as a major component of the educational
environment This review is intended to synthesize academic and intellectual
charactenstics of behaviorally disordered children and youth in order to pro-
vide a basis for future research and practice

Two databases (Psychological Abstracts, ERIC) were examined for data-
basea articles pertaining to academic and intellectual characteristics of behav-
orally disordered students. In addition, recent books on behavioral disorders
(e g.. Kauffman, 1985) were reviewed (or sources. Finally, past issues of the
journal Behavioral Disorders, and the monograph sernies, Severe Behavior
Oisoracrs of Children and Youth, were examined for relevant articles Articies
were included which selected a population on the basis of disturbances in
social or emotional functioning, exclusive of psychotic or autistic samples By
these means, 25 articles reporting data were located and are given in Table 1

The investigations reviewed here represent a wide range of samples of
children and youths referred to as behaviorally disordered. To this extent, any
general agreement between investigations suggests broad generalizability
When research reports disagree, however, interpretations are more difficult In
general, descriptions of academic and intellectual characteristics can be
divided into three main areas: (a) intelligence, (b) achievement, and (c) psycho-

Preparation of Ihis manuscnpl was supported In part by a grant from the Depariment of Educaton,
Special Education Programs, No G008300008 The authors would ke to thank Ursula Pimentet for
her assistance in the preparation of this manuscript Address requests for repnnts to the first author
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sacial functioning and academic performance.

INTELLIGENCE

Studie:; of intellectual functioning are of releva ce to the study of academic
charac.eristics for two reasons: (a) 1Q consistently has been a strong predictor
of academic achievement (Kauffman, 1985); and (b) 1Q scures can provide
information concerning ability/achievement discrepancies. The following sec-
tion describes the results of several investigations of intellectual performance.

In 1964 Stone and Rowley reported a mean 1Q of 96.5 (ranging from 62 to 135)
for 116 children referred for psychiatric services. Graubard (1964) found 21
delinquent or neglected boys in psychiatric residential treatment for2to 8 years
to have a mean 1Q of 92.3 (range 71 to 108). Schroeder (1965) reported that for
106 students classified as psychosomatic. aggressive, exhibiting school diffi-
culties, school phobic. or neurotic, the average |Q was 95.95. Motto and Lathan
(1966) studied 47 schoolage children in a state hospital and reported that, as a
group. they were in the dull normal range of general intelligence. Galvin, Quay,
and Werry (1971) reported 1Q ranges of 89 to 112 for 11 conduct problem
children placed in special classrooms. Fuller and Goh (1981) examined 38
learning disabled and 42 emotionally disturbed public school children and
reported lower average |Q scores for the learning disabled than for the emo-
tionally disturbed students (86 13 and 89.50. respectively). As recently as 1983
Forness. Bennett. and Tose reported that 92 subjects (23 giris and 69 boys) who
had been inpatients at a neuropsychiatnc institute had, on the average, 1Q
scores in the fow 90s

Reilly, Ross, and Bullock (1980) examined the intellectual performance of
177 adjudicated adolescents and reported a mean 1Q score of 90.26, a figure
consistent with that of a previous investigation (Bullock & Reilly, 1979) In
addition. these researchers reported that subjects scored near average on the
Picture Arrangement subtest of the Wechsler Inteligence Scale for Children -
Revised (WISC-R) which requires visual sequencing of simple stories, but
lowest on those verbal subtests which require kncwledge of the “outside
world™ Information, Similanties. Vocabulary. Finally, a relation between 1Q
performance and violent behavior was not found in this investigation

Research on intellectual performance of c.sturbed children reveals that the
majority of mildly and moderately disturbed children fall only slightly below
average n IQ These investigations taken together appear to suggest that mild
academic deficiencies could be predicted on the basis of observed intellectual
functioning Scruggs and Mastropieri (1984) pointed out that 1Q scores n
combination with achievement test scores can provide tnformation regarding
relative discrepancies between ability and academic performance of the behav-
1orally disurdered population. What 1Q scores cannot do is describe behavior-
ally disordered students’ actual levels of academic performance Kaufiman
(1985), however, does maintain that Qs of disturbed children are the best
predictors of future educational achievement. The following section describes
investigations of academic functioning.

ACHIEVEMENT
Reading and Arithmetic

Silberberg and Silberberg (197 1) reviewed research on school achievement
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TABLE 1
Academic Charactenistics Studies ol the Behaviorally Disordered
Authors Subjects Task Resuits

Bullock & Reilly (1979)

Epstein & Cullinan (1983)

Forness, Bennett, & Tose
(1983)

Forness & Dvorak (1982)

Forness, Frankel,
Caldron & Carter (1979)

188 adolescents adjudicated for
behavioral offenses

16 matched pairs (1Q, sex, CA,
ethnicity); LD & BD., pubiic school
students

23 girls, and 69 boys who had
been patients at a neuro-
psychiatric institute;

mean age 101 years

40 BD adolescents (15 males, 25
females) who had been inpatients
at a neuropsychiatnc institute,
mean age 157 years

34 children (CA 7010 129)
hospitalized for severe behavior
disorders

Wechsler inteligence Scale, Wide
Range Achievement Test (WRAT)

Peabody Individual Achievement
Test (PIAT) and Wide Range
Achievement Test (WRAT) were
administe . o both groups

Peabody Individual Achievement
Test (PIAT) and Wechsler
intelligence Scate for Children-
Revised (WISC-R) were
administered to a!l students

Comprehensive Test of Basic Skills
(CTBS) was administered and
scored under timed and untimed
testing conditions

Peabody individual Achievement
Test (PIAT}

w N

1

Average 1Q of 90

. Average achievement deficit in il areas
. Discrepancies were greatest for males,

nunorities, older students

. BD students scored significantly higher

than LD students on all subjects except
general information subtest of PIAT and
math subtest of WRAT

. Both girls and boys scored below expected

levels on PIAT (moderately)

. Both girls and boys 1Q in Jow 908

12 yr old boys worse in reading
recognition and reading comprehension

. 10 yr old guris 2.1 yrs below grade level

12 yr old Qiris 1.7 yrs below grade level

No significant test score differences except
on the reading comprehension subtest

Students were deficient in al! academic
areas particularly math and spelling
Longer hospitalization periods were
associated with greater academic gains
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Fuller & Goh (1981) 38 LD and 42 ED chiidren, public  Wechsler Inteligence Scale for 1 Discriminant analysis procedures indicated
school setting: mean age 10 years  Chuidren-Revised {(WISC-R), Wide that LD st''dents and ED students could be
Range Achievement Test (WRAT), accurately placed

and Minnesota Percepto-Diagnostic 2. LDs lower than EDs on 1Q, reading,

Test (MPD) were administered to all  spelling, and math but not on MPD

students (however, no statistical tests computed on
results)

Glavin & Annesley (1966) 130 BD boys and 90 normal boys  Calfornia Achievement Test (CAT) 1 815% of the BD group were

in public school settings (BD and Behavioral Scales (Quay & underachieving in reading

further divided into conduct Peterson 67) 2. 72 3% of the BD group were

problem, withdrawn, and underachieving in arithmetic
inadequacy-mmaturnty groups) 3 No significant differences in performance

were found between the conduct
disordered group and the withdrawn group

N
B
B
;
%
3

Glavin & DeGirolamo 1. 9 ED and 9 regular education  Speiling words from GATE's A List 1 EU students made more “internal® errors
(1966) students; public school setting  of Spelling Dificulties in 3876 words  and fewer "external” errors than regular
2 15 ED students classified as (1937) were adnunistered to both students
either conduct disordered or groups 2 Withdrawn students wrote significantly
withdrawn, and regular ED more unrecognizable words
students 3 Conduct disordered students made

significantly more "refusal” errors
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TABLE 1

Academic Charactenstics Studies of the Behaviorally Disordered

Authors Subjects

Task

Results

Glavin, Quay, & Werry Conduct problem children placed

50% Afro-American, 1Qs 89-112,
1967, N=11, mean age 108 months
(age range 92-132), 1968, N=12,
mean age 112 months (age range
89-131); both years, N=8

Graubard (1971) 108 disturbed students in special
schools

Graubard (1965) 35 disturbed delinquents
incarcerated at residential
treatment center. age range
8 years 6 months to 10 years
11 months

yORIB0UOYY SI9PIOSIT JOIARYEE 8J0ASS  SBEL

1967, Wide Range Achievement

(1971) in experimental special classrooms. Test (WRAT), 1968, California

Achievemeru Test (CAT)
pre- and post

Reading Achievement. Behavior
Problem Checklist

Wechster Inteligence Scate for
Childrer (WISC), Metropolitan
Achievement Test (MAT), ilinois
Test of Psycholinquistic Abihities
(ITPA), Monroe Test of Auditory
Blending (MTAB), and Harnis Test
of Lateral Dominance (HTLD)

U bE WA -

1968 anthmetic gain 1.7 years

1967 arithmetic gain 1 years

1968 reading gain 1 2 years

1967 reading gain .5 years

1968 greater emphasis on academic
achievement

Gain indicates program b-ings changes in
specilic learning-related behavior and
obtains concomitant gains in academic
achievement

No overall reading deficiency
Observed deficiencies associated with
severity of conduct disorder

BD students did not differ from normals in
communication pattern

BD students have deficits in the visual-
motor channel (the integration level)

BD students have deficits in the Auditory
Vocal Automatic modality and in
directionality
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Gruubard (1964)

Harns & King (1982)

21 children in psychiatnc
residential {.eatment from 2-8
years (delinquent or neglected).
mean age 13 years 10 months
(range 10-16). mean grade 7 9
(range 5-11, mean 1Q 923
(range 71-108), all boys

242 chiidren 1n grades 4 and 5 1n
public sChool settings. students
were classified as LP (learning
problem N=33), BP (behavior
problem N=17), LBP (learning &
behavior problem N=19) or NP (no
problem N=173)

Wechsler Inteligence Scale for
Chidren (WISC), Metropohitan
Achievement Test. Stanford
Achievement Test

Science Research Associates
Achievement Tests (SRA).
Children’s Personality
Questionnaire {CPQ). L-J
Sociometric Test (L-JST)

1.

Ditterence between reading ar.d math not
significant; mean grade rating both tests
475, mean grade reading comprehension
4 87, mean grade arithmetic computation
462

Educational disability measured by
comparing mental age to reading and
anthmetic ages. Severe reading and
anthmetic disablility found

Not achieving commensurate with mental
ages and disabled in academic
achievement

No evidence supporting significant
difference between reading and arithmetic
achievement in population with severe
emotional problems over ime

LP students achieved lower scores on
SRA, were less preferred by peers, were
less intelligent than NP and less assertive
than BP and LBP groups

B8P did not differ from NP or SRA subtests:
Reading, Math, Science, Use of Sources,
but did differ from all groups on Language
Arts and Social Studies

BP did not difter from any group
sociometncally

LBP did perform lower than all groups on
SRA. were preferred less by all groups

o
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TABLE 1

Acadermic Characteristics Studies of the Behaviorally Disordered

Authors

Subjects

Task

Results

Hisama (1976)

Letteri (1979)

Motto & Lathan (1966)

48 special ad children with learning
and behavior problems; mean CA
108 months (ranges 96-132), public
schools; 3rd or 4th graders.

48 normal 3rd or 4th graders; free
from learning and behavior
probiems randomly selected, mean
CA 106 months (ranges 90-136)

200 subjects (some BD some not)

School-age population of state
hospital, 34 boys. mean age 13
years 1 mo (range 10-2 to 16-9).
13 girls, mean age 11 years 2 mo
(range 9-2 10 15-1), as group,

1n dull normal of general
inteiligence

Children's Locus of Control Scale
(CLCS), Coding Test and Digit
Symbol Test froin WISC, Wechsler
Adult Intelhigence Scale (WAIS),
NIM game (match game)

Cognitive Profile

Wechtler intelligence Scale lor
Chidien (WISC). wechsier Adult
Inteligence Scale (WAIS), Stanford-
Binet, Form L, Caltornia
Achievement Test (CAT), reading
and anthmelic

2

1

2

No significant difference in CLCS scores
between normals and LD and ™. BD not
external'y oriented

Coding Test showed children with
internahty performed better than those
with externality

Within expenimental group, externally-
onented child responded to success
experience positively and performance
depressed under fallure condition

. Cognitive profile associated with low

academic achievement and severe
behavior probiems 1$° Simple, leveler,
intolerant for ambiguous information,
global, broad. non-focuser, and impulsive

Uniformity of achievement in reading and
anthmeic - not significantly different
Females, CA 14 below expectations in
reading. CA 1 6 below expectations in
anthmetic, MA .7 below expectancy in
reautiy. and 9 below in arithmetic

Males, CA 2 6 below reading expectancy;
CA 3.7 below expectancy In arithmetic; MA
18 below reading, and 1.9 below

arithmel:c




Perna, Dunlap, & Dillard 63 males classified as mildly to Intelectual Achievement
{1984) moderately ED in public schools.  Responsidility (IAR), Chronological
age range 10-15 years (mean age  age. Stanford-Binet 1Q (S-81Q) or
12.9 years) WISC-R, Calformia Achievement
Test (CAT)
Reilly, Ross, & 177 adolescents adjudicated for Wechsler Intelligence Scale for
Bullock (1980) specific behavioral offenses children (WISC-R) Wide Range

Achievement Test (WRAT)

1.

. More pronounced retardation in males
. Children in hospital school in excess of 10

months gained in reading and arithmetic
achievement 1o extent expecied for their
mental ages

. ED students who feit & high degres of self-

responsibility for their successes and
fallures showed greater academic gains

Average WISC-R 1Q of 90.26. Near average
scores on Picture Arrangement; lowest
scores on Information, Comprehension,
Vocabulary

Average achievement was deficient in ali
areas. Arithmetic scores were consistently
lower than reading; vioient . “enders had
the lowest reading scores

. A relation between IQ and violent behavior

was not found




TABLE 1

Academic Charactenstics Studies of the Behavioraily Dysordered

Authors

Subjects

Task

Resuits

Schroeder (1965)

Scruggs & Mastropien
(in press)

(19684)

Scruggs, Mastropier,
& Tolfa (1985)

]
2
§ Scruggs & Mastropien

106 stugents ciassified in one of
five categories (psychosomatic,
aggressive, school difficulties,
school phobia, neurotic-psychotic
personalities); mean age 147.06
months

50 BD and 28 LD Students in
grades 3-4

1480 LD and BD students in

grades 1-3

41 LD and 44 BD swudents in
grades 4-6

Wechsler intelligence Scate for
Children (WiSC), Jastak Wide
Range Achievement Arithmetic,
Jastak Wide Range Achievement
Reading (WRAT)

Training test-taking skills relevant
to the Stanford Achievement Test
(SAT). reading subtests

Stanford Achievement Test,
all subtests

Training test-taking skills relevant
tothe SAT reading, and math
subtests

Mean scores consistently lower in
arithmetic than reading in all five
categories

School difficulties category lowest mean
achievement jevel in arithmetic and
reading

Highest grade equivalent composite mean
In neurotic-psychotic category
Emotionally disturbed children were
retarded from age lavel in school
achievement

Educational disabilities concomitant with
emotional disturbance and vice versa

BD and LD students exhioited deficiencies
on the SAT reading subtests, Test scores
improved significantly with training

Only siight differences between LD and
BD groups, with LD students consistently
higher in achievement

Factor score patterns of LD and BD
students were equivalent

Trained LD and BD students gained on the
reading decoring subtest relative to
controls

PAFulToxt Provided by ERIC
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Scruggs, Mastropien,
Tolla, & Jenkins (1985)

Stone & Rowley
{(19°4)

37 80 students and 50
nonhandicapped students,
grades 5-6

82 boys and 34 girls, mean age 12
years, mean 1Q 96 52 \range
62-135)

Test Atlitude Scale (TAS)

Wide Range Achievement Test
(WRAT), anithmetic and reacing
parts, Wechsler Inteligence Scale
tfor Children (WISC)

Oitterential gain on the part of trained BO
students over trained LD students on
“math concepts” subtest

B0 and r >nhandicapped students did not
ditfer at the beginning of the school year
Alter three days of testing, BD students
reported lower attitudes in personal
feelings and personal importance of tests,
but did not ditfer with respect to attitudes
concerning fairness of tests

. In reading 2~ anthmetic, majority of

children fell be 1ow level of achievement
expec'ed on basis of chronotogical age

In using mental ages as basis for
determining achievement evel, miajority fell
below expected level in both reading and
arithmetic

Emotionaily disturbad children lower in
arithmetic scores than reading scores
{significantly) ’

. In actual grade placement, larger

proportion were in grades below that
expected on basis of CA

)
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8 TABLE 1

Academic Charactenstics Studies of the Behaviorally Disordered

Auvthors Subjects Task Results
Tamkin (1960) Chidren receiving residential Wide Range Achievement Test 1 Both anthmetic and reading grade rating
treatment for emotional disorders  (WRAT) anthmelic and reading within range commensurate with mean CA of
tn psychiatric hospital, 22 boys, parts sample
mean age 8 7 years, 172 girls, 2 Difference between grade ratings for reading
mean age 9 4 years, combined and anthmetic was significant at .005 point
mean age 9 0 years based upon one-tailed test (t22.91)

3 32% (n=11) demonstrated some degree of
educational disablility 41% (n=14) were
educationally advanced, and remaining 27%
(n=9) were at expected grade levei - observing
difference between CA and grade rating
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® and dehnquency. They cited early studies by Sullivan (1927), Lane and Witty
. (1934), Hill (1935), and Bond and Fendrick (1936) who found that in general
delinquents were deficient in reading achievement.

Tamkin (1960), whose subjects included 34 children receiving residential
treatment for emotional disorders, reported both the arithmetic and reading
grade rating lo be within the range commensurate with the mean chronologicai
age of the sample. Arithmetic achievement was significantly lower than read-

) ing Data from the Wide Range Achievement Test (WRAT) showed that 32%
demonstrated some degree of educational disability, 41% were educationally
advanced, and the remaining 27% were at expected grade level.

Stone and Rowley (1964) tested 116 children referred for psychiatric services
using the WRAT. The majority of children fell below the expected level of
achievement n reading and anthmetic on the basis of both chronological and
mental ages. These children also scored significantly lower in anthmetic (han
. reading In actual grade placement, a larger proportion were in grades below
those expected on the basis of chronological age. Likewise, Reilly, Ross, and
Bullock (1980) reported that academic performance was deficient in all areas
with arithmetic scores consistently lower than reading In addition. Reilly et al
(1980) reported that violent offenders had the lowest reading scores In a
related investigation, Bullock and Reilly (1979) reported lower achievement in
‘ all content areas on a si'ilar sample of youthful offenders Additionally, great-
est achievement deficiencies were found for male, minority, and older subjects

Graubard (1964) compared the performance of 21 children in a psychiatric
residential treatment center. Using the Metropolitan Achievement Test and the
Stanford Achievement Test. he reported severe reading and anthmetic disabil-
ity by comparing mental age to expected reading and arithmetic achievement,
No evidence supporting a significant difference between reading and arth-
. metic achievement was found.

Schroeder (1965) compared the WRAT scores of 106 students classified as
having emotional problems {psychosomatic, aggressive. school difficulties,
school phobia, or neurotic personalities). The mean scores were consistently
lowe n arithmetic than reading in all five categories The school difficulties
category included the lowest mean achievement level in anthmetic and read-
‘ ing. The highest grade equivalent composite mean was reported in the

neurolic-psychotic category. Emotionally disturbed children were deficient at
all age levels with respect to school achievement Schroeder conciluded that
academic disabilities are concomitant with emotional disturbance and vice
versa
Glavin and A. nesley (1966) administered the California Achievement Test to
90 normal boys and 130 behaviorally disturbed boys (who were further divided
. tnto conduct problem, withdrawn, and inadequacy-immaturity groups) in pub-
hc school. Their findings showed that 81 5% of the behaviorally disordered
group were underachieving in reading and 72 3% underachieving in anthmetic
Academic failure can be expected in a high proportion of delinquent or conduct
disordered children according to the review of Silberberg and Silberberg
(1971); Glavin and Annesley (1966) found no significant differences in perfor-
0 mance between the conduct disordered and the withdrawn group.
Motto and Lathan (1966) found no significant difference in the uniformity of
achievement in reading and arithmetic. of 47 schoolage children from a state
hospital. The children were below expectations based upon zhronological and
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mental ages. However, they did find more pronounced retardation in males.

Forness, Bennett, and Tose (1983) found similar results comparing 92 chil-
dren who had been inpatients at a neuropsychiatric institute. Both boys and
girls scored below expected levels on the Peabody Individual Achievement
Test, although 12-year-oid boys were lowest in reading recognition and reading
comprehension, In a similar investigation (Forness, Frankel, Caldon, & Carter.
1980). 34 hospitalized patients exhibited deficiencies in all academic areas.
particulariy math and spelling.

Fuller and Goh (1981) compared 38 learring disabled and 42 emotionally
disturbed public scho.. . .. -~n, The Wide Range Achievement Test scores of
the learning disabled children were lower than those of the emotionally dis-
turbed children on reading, spelling, and math. This was not so, however, on the
Minnesota Percepto-Diagnostic Test, although no statistical tests were com-
puted on tte results.

Harns and King (1982) compared academic achievement of children classi-
ied as having learning problems, behavior problems, learming and behavior
problems, or“"no problems”. They studied scores of 242 public school children
administered the Science Research Associates (SRA) Achievement Tests
Those chitdren with learning problems scored lower thar. the children with no
problems. Those with behavior problems did not differ ffom the no-problem
category on the SRA subtests of Reading, Math, Science. and Use of Sources,
but did giffer from all groups on Language Arts and Social Stud:es. The learning
and behavior problem group performed lower than all groups on the SRA.

~pstein aig Cullinan (1983) also found that for 15 matched pairs (1Q, sex,
chronological age, ethnicity) of learning disabled and behawviorally disordered
public school students, the behaviorally disordered students scored signifi-
cantly higher than the learning disabled students on a!l subjects except the
general information subtest of the Peabody Individual Achievement Test (cf .
Reilly, Ross. & Bullock, 1980) and the math subtest of the Wide Range
Achievement Test. These researchers suggested that differential academic
programing may be indicated for learning disabled and behavioraliy disordered
children

In contrast, Scruggs and Mastropier: (1984) investigated the Stanford
Achievement Test scores of 1480 primary grade special education students
(619 learning disabled and 863. behaviorally disordered) in several different
content areas. They concluded that the learning disabled and behavioraily
disordered children were, in fact, very similar with respect to academic perfor-
mance, with learning disabied children sconng shightly but consistently higher
than behaviorally disordered children. No consistent reading-math discre-
pancy was noted in either population. Also found was the fact that the variabifity
of behaviorally disordered student performance descriptively exceeded ihat of
learning disabled students. thus, a wider range of academic ach’svement
among behaviorally disordered students may be expected.

In contrast to the above studies. one investigation reported results which
suggested that behaviorally disordered students do not exhibit academic defi-
ciencies. Graubard (1971) examined the reading achievement and behavior
checklist scores of 108 emotionally disturbed children and concluded, “all
groups’ reading commensurate with MA and several groups' reading commen-
surate with CA" (p. 757). Graubard added, however, that acade mic retardation
in his sample was associated with severity of conduct disorders Unfortunately,
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no data were offered to support these conclusions.

Spelling
Few studies in subjects other than reading and arithmetic have been con-
ducted. Glavin and DeGirolamo (1966) found differences between withdrawn
and conuuct disordered students with respect to types of spelling errors. The
withdrawn children made significantly more written spdiling errors, while the
conduct problem children made significantly more refusals (i.e.. refused to
complete thetask) They concluded that children with emotional problems may
show patterns of spelling errors which differ both quantitatively and qualita-
tively from those of normal children. in addition, as mentioned above, Fuller and
Goh (1981) found that learning disabled students scored lower than emotion-
ally disturbed students on tests of spelling achievement.

Psychosocial Functioning and Academic Performance

The present revie ~ of previous investigations can offer little evidence that the
reported academic deficiencies of behaviorally disordered children are content
specific; thatis, research findings tend to support the notion that behawviorally
disordered students are deficient in all areas of academic functioning. with
some individual investigitions reporting more serious deficits in math. Research
which has examined academic performance in several different areas within
one investigation has supported this conclusion (e.g., Scruggs & Mastropien,
1984). However, several other researchers have investigated the interaction of
academic performance and measures of psychosocial functioning. One major
purpose of these investigations, described below, is to identify possible causal
explanations for academic deficits.

Glueck and Glueck (1950) reported that delinquents exhibited more dislike
for school subjects requiring strict logical reasoning and persistency of effort as
well as those dependent upon efficient memory skills. This finding may partially
expiain some of the previous reports of differentially low performance in math
School achievement of the delinquent students was far below that of non-
delinquents.

Graubard (1965) found that 35 dehinquents incarcerated a2t a residential
treatment center had similar communicat:on patterns to those of nonadjudi-
cated adolescents. The author maintained, however, that deficits were exhi-
bited in the visual-motor channel (integration level). Delinquents also were
reported to exhibit deficits in the Auditory Vocal Automatic modality and in
directionality. Findings reported in this investigation, however, may be compli-
cated by reliability and validity limitations of the measures administered (e,
fllinos Test of Psycholinguistic Ability, Harris Test of Lateral Dominance)

Twe investigations examined locus of control and academic achievement
with behaviorally disordered students. Hisama (1976) compared 48 special
education students with learning and behavior problems to 48 nonhandi-
capped students on a locus of control measure. It was hypothesized that
externality may be a factor for low achievement motivation of behaviorally
disordered and learning disabled children. Hisama reported that the Children's
Locus of Control Scale showed no difference in scores between normals and
learning disabled and behaviorally disordered students. It was concluded that
the child with learning and behavior problems may not be more externally
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oriented than the normal child. Perna, Dunlap, and Dillard (1984) found in a
similar study that of 63 males classified as mildly to mou.:ately emotionally
disturbed, those students who felit a high degree of self-responsibility for their
successes and failures (internality) showed greater academic gains.

Letteri (1979) provided a “Cognitive Profile” associated with low academic
achievement and severe behavior problems as a resuit of research efforts with
200 subjects (some behaviorally discrdered, some not). The cognitive pro-
cesses associated with low achievement were said to include: simple (vs.
cognitive complexity), leveler {vs. sharpener), intolerant for ambiguous infor-
mation, global or field dependent (vs. analytical way of perceiving), broad (vs.
narrow inconclusiveness in breadth of categorization), nonfocuser, and impul-
sive {vs. reflective).

Four recent studies investigated attitudes and responses to achievement
tests themselves. Scruggs. Mastropieri, Tolfa. and Jenkins (1985) examined
atitudes expressed by behaviorally disordered students toward ine test-taking
exnerience When surveys were administered at the beginning of the school

.ar, reported attitudes of behaviorally disordered and more average students
were very Similar. When administered immediately after 3 days of testing.
however, behaviorally disordered students reported more negative atutudes
than their regular class counterparts. Taking a different perspective, Forness
and Dvorak (1982) examined the general question of academic performance of
disturbed or behawviorally disordered students under different testing cond-
tions The Comprehensive Test of Basic Skills under untimed conditions was
used to test 40 adolescents who had been inpatienis at a neuropsychiatric
institute. Their scores were compared with scores obtained at the end of the
normai time Iimits of the test The only performance to increase under untimed
conditions was that of reading comprehension. Similarly, Scruggs and Mastro-
pen (inpress) trained a sample of mildly handicapped students, mostly behav-
1orally disordered, on test-taking skills and reported a significant performance
advantage on reading subtests. This finding suggests that behaviorally disor-
dered students may be deficient with respect to test-taking skills. In a more
recent study, Scruggs. Mastropieri, and Tolfa (1985) reported that test-taking
skills traiming of behawviorally disordered students had differentally raised
scores on a “math concepts” subtest over those of learning disabled students to
the extent that trained behaviorally disurdered students gained 16 percentile
points over their untrained counterparts This finding may help expilain why
behaviorally disordered students’ achievement scores in math are often differ-
entally low

CONCLUSIONS

The investigations reviewed in this paper representa wide range of populations.
all considered in some way behaviorally disordered. Different assessment
measures have been used in a wide variety of different settings. In spite of the
diversity of methods, measures, and population samples, however, scme broad
conclusions can be drawn and are given below.

First, behaviorally disordered students consistently have been seen to exhibit
academic and intellectual deficiencies. Althoug* ‘everal investigations have
examined the possibility of specific content area ueficiencies, all evidence to
date indicates that academic deficiercies exhibited by this population are
global, with a smaller set of investigators suggesung arithmetic performance
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may be relatively lower than reading. In addition, deficiencies in academic
areas have typically been greater than intellectual deficiencies. Investigators
who examined ability/performance discrepancies in behaviorally disordered
children have indicated that academic achievement is generally below levels
predicted by ability tests. These consistent results suggest that the need for
academic remediation in this population is as great as the need for behavior
management and social skills training,

Whether the reporied academic deficiencies of behaviorally disordered stu-
dents are greater than those typically exhibited by learning disabled students i1s
less certain. Fulter and Goh (1981) and Epstein and Cullinan (1983) reported
that learning disabled students scored lower on achievement measures, while
Scruggs and Mastropieri (1984) reported that learning disabled students
scored consistently higher. In spi*z ot these discrepant findings, however,
substantial academic deficiencies have been reported in both populations In
addition, behaviorally disabled students have exnibited consistently higher
vanability, due no doubt to the fact that learming disabled students are operat-
ing under an academic “cut off” level, while behaviorally disordered students
are not

Inaddition, several variables have been identified which may partially explain
observed academic deficiencies. These gotentially related variables include
attitude toward schoo! subjects (Silberberg & Silberberg, 197 1), external iocus
of control (Hisama, 1976; Perna, Dunlap, & Dillard, 1984), impulsivity (Letter:.
1979). and responses to test-taking situations (Forness & Dvorak. 1982.
Scruggs & Mastropieri, in press; Scruggs, Mastropieri, & Tolfa, 1985; Scruggs.
Mastropien, Tolfa, & Jenkins, 1985). Many of these investigations simply des-
cribe characteristics of this population, however, and do not provide informa-
tion that these vanables are, in fact, causally related. Further research 1s needed
to document more carefully the reasons for the observed academic deficiencies

Finally, it must be noted that research concerned with optimal instructional
strategies for this poputation has been greatly neglected, given the nature and
extentof the problem. Epstein, Cullinan, and Rose (1980) relerred to academic
remediation of behaviorally disordered students as an area “of great concern to
special education practitioners, but, ironically, of less concern to researchers”
(p 64). They described the several investigations which had been conducted,
virtually all of which examined the role of token reinforcement in increasing
academic performance. Although some initial research has been conducted
which appears promising in evalyating the effect of such other instructionai
varniables as corrective feedback (e.g., Polsgrove, Reith, Friend, & Cohen, 1980).
increased instructional time (e.g., Reith, Polsgrove, Semmel, & Cohen. 1980),
self-management (e.g.. Cohen, Polsgrove, & Reith, 1980), peer tutoring
(Scruggs. Mastropieri, & Richter, 1985), and cooperative versus competitive
learning (Scruggs & Mastropieri, 1985), further research i1s needed to refine
these vanables and to identify other vanables eillective in remediating the
serious academic deficits of this population
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® APPENDIX S

ACADEMIC CHARACTERISTICS OF BEHAVIORALLY DISORDERED AND
LEARNING DISABLED STUDENTS




Academic Characteristics of
Behaviorally Disordered and
Learning Disabled Students

Thomas E Scruggs and Margo A Mastropier:

ABSTRACT

The acadenuc performance ol 1.480 behaviOr ally disordered and learning disabled
chuidien attenduig grades 1-3 was comparer! liesulls andicated that diflerences m
acadennc perlormance between behaviorally aisocdered and iearnng disabled
students were trivial o addtion. supplianentary analyses vidicaled that the two
Qroups dd not diller with respect (o factor structure 0t actucevement test perfor-
mdnce 00t did they dille: with respect 10 readmg matly cottelations Inphcatons
will) 128)eCt (O CrOSS-CACQONCAl Cucalon are hscissed

The issue of cross-categonical versus categorical ptacementin special education has been
g\e st.9ect of much debate in past years (¢ g . Hallahan & Kautfman. 1976, Heward &
‘Orlansay. 1983, Hewett & Forness. 1974) Thisissuc genet ally involves presumed similarity

Lo dissinilanty in behavioral, cognitive, or academ:c functioning If students classitied
vanously as Icarning disabled (LD) or behaviorally disordered (BD) are thought to be simaar

with respect 10 such variabtes, cross-calegorical placement 1s generally recommended I,
on the other hand. empincat evidence dentifies substantive differences between the two
qroups differential placement could be constdered more appropriate Unfortunately. avail-
able data are not conclusive, for Similariies as well as dissundariiies have been reported
between LD and BD population samples

With respect 10 inteliectual functioning, BD and LD students appear 10 be quite Similar

Mastropiert Jenkins, and Scruggs (in press) review available hierature on inteflectual
lunctioning of BD students and conclude that 8D students typiCaliy are found 1o function in
the low 10 mid-90s range. that s, shightly below average These findings are very similar to
those reported for LD students Kavale and Forness (1984) evaluated 94 studies of LD
studentsandreportied anoverallmean 1Q of 97 Likewise Cone Wilson Bradiey. and Reese
1 1985) evatuated 1Q scores of alarge sample of LD students and 1eporied an overa' mean 1Q
scote of 95 Such data indicate that LD and 8D students are simlar with respect 1o
intetlectuat funCtioming With respect 10 Cognitive funCtioning 1t has been hypothesizedthat
LD chidren suffer with respect 1o one or more psychological processing” deficiencies.
perhapsrefiecting auditory or visual perception (¢ g . Johnson 8 Myklebust. 1967) Todate
however strong empinical support that LD students didler 1:01n Other populations in this
regard s lacking (Kavale & Forness, 1985). and the few attempts 1o assess * processing”
deticiencies of BD students (¢ g. Graubard. 1965) are comphicated by the vahdity and
rehatyhty hinmitations of the measures used

‘ With respect 10 socraf/tehavioral funchioning Haltahan and Kauffman (1976) descnbed
rescarch winch suggests that LD and BD students exhint stnilar types of bhehavior, but
differ somewhat with respect 10 the level of behavior problems exhibited with BD students
exhibiting behavior problems at a hegher Ievel With respect 10 perceptions of social
luncuioming by others, both populations have been viewed in more negative terms than
average siudents. with Antonak (1980) reporting Ingh levels of rejection for BD students,

® and Bryan and Bryan (1981) reporting similarly high levels of rejection for LD students A
recent reanalysis of the LD “ socialization™ trierature, however has suggested that these
.- students may be merely more “at nisk”™ {0r social rejection than therr nondisabled pecrs

(Dudiey-Marling & Ednuaston, 1985)

TI0S 1eSech wals Supponed in pan by agrant tom e U S Departanent of £ dguc.on Research i ihe Educaton ol
e Handcapped No GO0B300U0B  Tne authurs would ke 16 Ihank Masity e Tinevakal Uesatg Punentel and Mary
E Nt Hewner 100 1 asSiSLANCE i Ihe Pren aton oL 1IRS manyserpt 1eduaests 1o s SHould D adadr ¢ssed 1o the

. heSt autror
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in summary, it has been seen that BD and LD students appear to exhibit similar intellec-
tual and cognitive characteristics, and appear 10 differ somewhat with respect 10 social
behaviors and social status. An additional variable of importance, and one which forms the
basis of the present investigation, is level of academic functioning Recently. Epsiein and
Cullinan (1983) argued convincingly that the level of academic functioning of bekaviorally
disordered students was, in fact. significantly higher than that of corresponding learning
disabled students. These researchers matched 16 pairs of learning disabled and behavior-
ally disordered students for chronological age. 1Q. sex. and ethnicity. and administered to
all students several achievement measures They concluded ihat with chronological age
and 1Q so matched, 8D students were significantly higher than LD sludents in all subtests
with the exception of the General Information subtest on the Peabody Individual Achieve-
ment Test and the Mati subtest of the Wide Range Achucvement Test (BD students
however, had scored significantly higher on the Mathematics sublest of the PIAT ) These
significant differences amounied 10 over a t-year difference in grade level scores, lcading
the authors to suggest that “such differences could present problems related to grouping
and other instructional considerations” (Epstein & Culinan. 1983 p 305) They conciuded
“these data give no support 10 the supposiion that the tradiional categories of mild-
moderate educational handicaps arc highly stmitar on the characternstics of academic
achieverrent” (p 305)
¢ Theresults of the Epstein and Cullinan investigation provide valuable information regard-

:.lng relative achievement discrepancies of BD and LD students Some linitations of that

study. however, were noted by the authors These include, among other things. the facts
that relatively small samples of students were employed and that no girls or nunonty pupils
were included in the sample To these above stated inutations could be added another The
conclusions of Epstein and Cullinan refer to only a small sample of LD and BD students
matched on {Q. and provide little information concerning academic achievement levels of
large numbers of such students actually enrolled in pubhic School special education classes

The use of 1Q data in investigating the academic charactenstics of behaviorally disor-
dered students has been employed frequently in the past (Forness 8ennett. & Tose 1983
Graubard. 1964, 197 1. Mot10 & Wilkins, 1968) Kauffman (1981) hasu ted that use of tQ
data on behaviorally disordered students 1s critical for clfectively assessing the academic
charactenstics of this population Although matching on 1Q with the behaviorally disor-
dered and other populations does provice information regarding relative discrepancies
between ability and academic performance of the hehaviorally disordered population it
does not descrnibe the actual level of acadenmc performance exhiyted by hehaviorally
disordered students enrolicd in special education classes and how this petlormance adfers
from that of therir lcarning disabled counterparts

The Epstein and Cullinan (1983) study ts most informative regardmg the relative abihty/
academic performance discrepancy of their sample of the two populations but prownides
itiie information regarding the direct comparison of learning disabled and hehav orally
disordered students on measures of academic functioning The present mvestigahion was
intended 10 invesugate this issue by examining the achievement 1est scores of a large
sample of LD and BD clhildren as ‘hey were enrolied in special Cducation classtooms
Through this procedure. it was thourjht that evidence could be acquired regarding possibie
academic difterences in performance between these two populat:ons

METHOD

Data were collecied from 1,480 students in grades 1-3 attending specral education class-
rooms in 58 elementary schools 1n a western metropolitan “~ea (Avcrage Total Battery
. percentile scores for the Stanford Achievement Test 1or all students in the district repres-
ented by these schools were 65, 60.and i1 respectively for grades 1 2 and3 ) Ot the special
education population. 95% were Anglo. and 5% represented minonly groups including
’ Black, Hispanic, and Native American, 68 3% (1.012) were males. and 31 3% (470) were
} females, 382 students were aitending firsi grade. 529 students were attending seccid grade
and 571 students were aitending third grade Average age of subjecls was very similar {or
| LD versus BD students. respecuivety or first graders mean age was 7 years. | month
L (SD = 5.1 months) and 7 years, : month (SO 54 months, for second graders, R years. t
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month (SO = 6.2 months) and 8 years. 1 month(SD = 5.6 months); for thur-. graders, 9 years.
2 months (SD = 6.2 months) and 9 years, 2 months (SD = 6.0 months).

According to PL 94-142 and local critena, 619 (42%) were classified as LD and 863 (58%)
were classitied BD. These criteria included, fer LD students, average or above intelligence
(i.e.. over 84 on a Wechsler Inteligence Scale for Chiidren-Revised or aStanford-Binct) and
a 40% disscrepancy between ability and achievement in one or more of the following arcas
(a) oral expression. {b) istening comprehension, (¢) written expression, (d) basic reading
skills, (€) reading comprehension, matfiematics calculation. or (f) mathematiCs reasoning
In addition, if the discrepancy 1s thought to be due to emotional disturbance, ar LD
classificaiton cani1ot be given

Critena for classification as behaviorally disordered inCluded marked delicits in behav-
1oral and/or emotional functioning documented by teacher and psychologist whiCh have
proven resistant to simpler remediation and which have adverscly affected educational
performance In contrastto the LD classification cntena, nointetlectual or academic Culeria
are specified for 8D students, 1,347 students (91%) were attending resourCe room place-
ments while 135 students (9%) were attendrrg self-contained classrooms 1Q data for this
population were not available and in facCl v ere not solicited for the purposes of this Study
Data were collected on the subjects 1o, subtests of the 1973 ediion ol the Stantord
Achievement Test (SAT Madden Gardner, Rudman, Karlsen & Merwin, 1973) All 1est data
):vere collected from the same admunistration durning spring 1983

Y
RESULTS

Main Analyses

Multivanate analysis of variance (MANOVA) tests were computed belween groups at each
grade level, with raw scores from the SAT subtests as dependent measures The MANOVA
procedure was used to take into account the high level of intercorrelations heiween
sulitests. and to control for an intlated experiment-wise alpha level thought hikely to iesult
from - :peated tests on nonindependent comparnsons (Kerhinger & Pedhazur, 1973 Levin
in press Marascuilo & Levin, 1983 Winer 1971) Raw scores rather than grade equivaients
or percentiles ware comnuted because the ratio nature ol the numbers was more approp
rate for meeting the assumptions of analysis of vanance (Ferguson 1981) and becauseraw
scores provide a more precise measure of test behavior
Analysrs of the data revealed a significant multivaniale F approximation of 5 34 - 001 for
second graders a sigmificant multivaniate F approximatonof 2 20 p - 033 for thrd graders
and a nonsignihicant multivanate £ approximation of 87. pp 48 for furst graders Visudd
inspection of the descuptive data presented in Tabte 1 indiciates that the actievement
. scores consistently favor the LD aroup over the 8D group aithough the effect sues are
smallenough in all cases to constilule guechionable practicat ~ducationat importance ( Total
Battery eftect sizes ol 14 18 and 08 for first second and third graders respectively)
These differences rarely exceed 3 or 4 micaths in grade equivalent SCores
The finding of a nonsigniicant muttivariate eflect in the first grade sample preciuded
further analysis with unwanate tests (Marascuilo & Levin, 1983) However umivanate Hests
. waere computed on the second and third grade levels, for which sigmficant multivanate
cffects had heen found To control 1ol the possibiity of Type | errors specihic paitwise
comparisons were made at a level of sigraficance appropriate 10 a lanutywise alpha level of
05 for each grade tevel
It can be argued that multiple t tests on 1onindependent data sets do notinflate the Type
crror probabilily as much 1n actual pracice as expected by statistiCal theory and in fact
some recent Monte Carlo studics have supportad this argument (Bernhardson 1975
. Carmer & Swanson, 1973, White 1984) The decision made here was 10 use the more
conservative procedure, especially considering the fact that the large sample size altowed
sulficient power 10 detect relatively small differences even when the parrwise aiphalevel was
quite small (Cohen, 1977)
In the case of the 7 subtests on the second and third grade ievel. the resulting alpha was
007 B, these rather ngid cntena, significant differences favoning the LD group were
nonetheless found at the second grade level for the Vocabulary. Listening Comprchension
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TABLE 1
Descriptive Data and Statistical Comparisons

: 8D (N = 253) LO (N = 129)
Grade Grade Effect
Percentile Ecuivalent Percentite Equivalent * size
First grade
Total reading 20 14 23 1.5 - -09
® Total math 18 23 24 1.4 - -15
Vocabulary 23 1.0 30 14 - -16
Listening
comprehension 16 K-6 22 K-9 - -16
Total 12 1.1 18 1.3 - -14
B0 (N = 323) LD (N = 206)
9 Second grade
Total reading 26 20 28 20 55 -05
Total math 26 19 34 21 2.16 -20
'p Vocabulary 16 18 26 2.2 295" -27
Listening
comprehension 1" 13 20 1.9 331 -30
Spelling 12 16 16 18 199 -19
® Social science 14 20 28 22 343 -3
Science 14 15 24 21 310" -29
Total 16 16 26 1.8 199 - 1R
ao (N - 287) LD (N = 284)
Thurd grade
. Total reading 23 25 24 25 14 -0
Total math 16 29 18 30 151 -13
. Vocabulary 24 25 24 29 200 -7
! Listening
comprehension 20 25 24 28 161 -4
Speling 13 25 <12 25 -57 05
Socal science 22 28 22 28 S0 04
o Science 12 24 16 26 -08 [}
Total 24 27 24 27 95 - 08

“All 1 3. diSUCS were O Mpuled On raw Scores
Staustcally signiticant at the pre-speciied probability levet p 007
- Because of a nonsigriicant multivaniate eltect uNvanate siatistics were not cornputed

. So:ial Sciencc. and Science subtests Differences between groups in Total Math and
Spe'lingapproached significance, but not at the level required by this analysis Diferer.ces
in r2ading were negligible. ¢ < 1n absolute vatue At the third grade level. no comparisons
approathed sigruficance at the required level, and 4 of the 7 comparnisons resulted ints 1
yn absolute value. The fact that a sigmficant multivariate effect but no univariate effects were
found 1s not uncommon and is doubtless a result of the fact that the MANOVA takes mto
account the high level of correlations between subtests. while the univanate tests do not

‘ (Winer. 1971)

Supplementary Analysis

Since statistical differences between BD and LD students were seen to be few. resuiting in
small effect sizes. supplementary analyses were computed to determ ne whether the
patternsof achievement test performances could be seen to be different for thetwo groups
@ Tothis end, separate factor analyses were computed for BD and LD students at each grade
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level in order to determine whether the groups differed from each other with respect to
undertying factor structure. Using Kaiser's criterion for factor limitation (Marascuilo &
Levin, 1983). each of the six separate factor analyses revealed only one factor. accounting
for between 81 to 88% of total variance, and indicatina that over al! sublests, only one factor
. was being measured for each group (perhaps, a “general cognitive ability” factor). and that
no difference in factor structure between BD and LD groups was discernible. In a follow-up
analysis. indivigual correfations were computed between Total Reading and Total Math
stbtests for BD and LD students at each gradefevel. Resulting correlations ranged from .78
10 88 (alt p's + 01) (or .1 groups. Comparisons made via Fishers Z transformations
(Ferguson, 1981) at cach grade leve! indicated that at no pout were correlations for 8D
C ] sludents statisucally diffcrent from correlations for LD students (alf p's ~ .20)

DISCUSSION

Results of the present investigation suggest that. for this sample of primary grade students.
B0 students do not exhibit academic performance superior to thewr LD age peers when
academic achievemeit scores of students attending special education placements are
@ erxammed These findings contrast with those of Epstein and Cullinan (1983) who Sug-
grstedthat academic performance of BD students may be higher thanthat of LD iige peers
The reason for these discrepant indings may be that the Epsteinand Chillinan subjaz's Lo
fMatched by 1Q, while the subjects inthe present investigation represented the total number
201 a sample of students enrolied in LD and BD classes without respect 10 intellectual
functioning It must aiso be cmphasized that Epstein ano Cullinan studied intermediate
aged students from scli-contained settings wivie the present nvestigation evaluated the
L) acadenuc performance of primary aged students, most of whom were attending resource
rooms
While the findings of Epstein and Cullinan are of theoretical unportance in that they
underhine differences in performance discrepancies between the two populations in the
sample sclected they do not provide direct evidence concerming how a large sampie of
these students actuaily functions :n classes compaied with therr lcarming disabled counter-
parts The results of the present investigation suggest that at least at the pnimary grade
. levelsan Ihe population sampled. LD and 8D children are in fact very similar with respect 1o
acadenuc performance Even though statistically sigmificant differences were found on
some comparisons it must be remembered that the large sample size resulted in sufficient
statistical power 1o discern relatively small effect sizes (Cohen, 1977 In fact. for Total
Reading Tolal Math. or Tolal Batlery scores these differences did ot exceed two months
in grade equivalent scores
‘ A casce may be made that although acadenuc functioning annea s sinular given a stalic
dactuevement 1est measure, the population may differ with (s, 1o rale of learming H this
were true however one wouldexpect the BD students tobegin .y supass the LD students
acadgcincally by the second or third grade Such differences over grade fevels however
wuee not bserved
Atthough the samplie size used in this investigalion was rekitively farge it should be
racalied Jhat the subjects came from Only one geograptucal arca This fact may present
' moblems in generalization of findings However it must aiso he mamtained that the
standards for mclusion in special education ptacement in this area are very sinular to cnitena
used around the country In fact these crtena make the indmgs more surprsing n that
speciic ability/performance discrepancies in arcas of acadenmic functioning are necessary
requurements for LD placement wiule they are not for BI) plicement Nevertheless. the
strong sinulanties baiween the two groups indicate that {or one reason or another many
' LD and 3D students in the primary grades apparently do function on a highly sinular
academic level This finding does not support the sugyestion of Cullmen Lloyd and
Epsiein (1981) that academic dehicits may be muumal in the primary grades and increase
with age It wasfound. however that the vanabihtly of 8D student performance descriptively
exceeded that of LD students at alt grade levels Such higher tevels of variability on the part
of BD students have been reported by Forness et al (1983) Although the relatively higher
descriptive level of variability here may simply be an artifact of the fact that an academic
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cutof! level was operating for LD but not BD students, it does suggest that a special
education teacher may expect to find a wider range of academic achievement among BD
students
In contrast 10 the Epsten and Cullinan (1983) investigation, no evidence is given by these
data that academic programing shotild proceed differentially for the two groups However,
the fact that two groups are functioning at a similar academic level does not necessarily
mean that instructional procedures should be the same. For example, the “Hewett Model”
{Hewett. 1968). which relies strongly upon independent seatwork, has been a popular
model for BD classrooms. while the Direct Instruction model, which relies upon teacher-
learner interactions. has been found 10 be elfective with LD students (Lloyd. Cullinan,
Heins, & Epsten 1980) Whethersuch different procedures are differentially effective lorLD
versus BD students howsever. has not been determined At piesent it must be concluded
that nttie 1s known about optimat instructional strategies 10or LD versus BD children.anditis
the opinion of the present authors hat research is greatly needed in this area
The reasons these two supposcdly different groups lunction sinularly in academic

performance isuncertam and cannot be given on the basis of the datapresented here [t has
often been stated in practice by those who work with LD and BD children that the causal fink
between behavior problems and iearnmg disabilities 1s a strong one whose directionality 1s
often m question I may be that the causal relation between learning and behavioral
Aisabihties 1s of sufficient strengih that acadenmic shoricomings are a frequent conse-

auence regardless of the nature of spectat education classification

T spite of the app.atent disciepancies between the present investigation and the Epstemn
and Culiinan (1983) study we would ike 10 end on a note ol concordance with those
rescatchers In our view Epstomn and Cuthinan are quite correct n their assertion that
cffectiveness of scrvice 18 a much higher prionty than the categorical versus Cross-
categoncal nature of that service. an assertion for which empirnical suppoit s availabie
(Heller Holtzman & Mesaick 1082) Although the present data si‘ggest that cross-
categorical placement may he advisable. the present authors would rather see cffective
erucational progranung i categoncal settings than ineffective teaching in ¢ross-categorcal
setings s thought however that the search for optrmal educational settings can paraliel
the searchfor optmuit edncatkonat strategies within such settings and itis 1o these ends that
the present research was addressed
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PREDICTING OUTCOME THROUGH ACHIEVEMENT:
ACADEMIC GAINS DURING PSYCHIATRIC HOSFITALIZATION
AS A MEASURE OF SCHOOL PROGRESS AT FOLLOW-UF

Abstract

Although academic achievement of behavior disordered pupils

is less frequently studied than their social adjustment and

is consequently less well established, knowledge of their academic
progress is important to the development of sound educational
planning. In this study, academic gains of 150 children and
adolescents hospitalized for psychiatric disorders were used

to predict subsequent school outcome as measured by teacher
ratings in their post—discharge classrooms. Effects of 1Q and

severity of diagnostic disorder were also examined, as was the

type of classroom placement. Signi?icance of these gains in

academic achievement were discussed in relatiorn to educational

planning for behavior disordered pupils.




PREDICTING OUTCOME THROUGH ACHIEVEMENT:
ACADEMIC GAINS DURING PSYCHIATRIC HOSPITALIZATION
AS A MEASURE OF SCHOOL PROGRESS AT FOLLOW-UP

Although professional concern usually focuses aon social
adjustment of behavior disordered children in classroom settings,
there is growing interest in academic achievement of these children
as well. Part of this interest is reflected in the teacher’s
need to choose appropriate academic materials in order to avoid
adverse responses to frustration or boredom on the part of the
behavior disordered pupil (Forness, 1983). Establishing correct
achievement levels is viewed, in this context, as an important
antecedent or respondent conditioning approach to managing the-
behavior of such children (Hall, Delquadri & Harris, 1977).

The nature and extent of academic deficits of behavior
disordered children, however, remains relatively unclear. The
incidence of significant underachievement of childrer in public
school or clinic programs for the behavior disordered has been
reported to vary widely (Glavin & Annesley, 19713 Wright, 1974;
Scruggs & Mastropieri, 1980) as it has in residential programs
(Barnes % Forness, 1982; Forness, Beﬁnett & Tose, 1983; Stone
& Rowley, 1964). Changes in academic achievement as a result
of intervention with behavior disordered children are likewise
difficult to determine, both in terms of manipulation of testing
situations (Finer & Forness, 19843 Forness & Dvorak, 1982; Scruggs
& Mastropieri, in press a) and in response to classroom placement
or treatment outcome (Abidon & Selzer, 19813 Ashcraft, 1971;

Calhoun & Elliott, 19773 Scruggs & Mastropieri, in press b

¢ Vacc, 1972).
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An important but relatively unexamined question in this
area, however, concerns the significance of gains in academic
achievement in this population. Does, for example, the academic
progress of a behavior disordered student in a particular classroom
setting relate to anticipated classroom needs or subsequent
school progress? The answer to this question is important for
a number of reasons, not the least of which is the need for
establishing appropriate academic goals and related data for
each behavior disordered pupil’s individual educational plan
(Forness, 1979; McGinnis, Kiraly & Smith, 1984). A preliminary
study of school outcome as predicted through academic gains
during treatment (Forness, Cronin & Lewis, 1981) demonstrated
that gains in math but not in reading achievement were positively
related to subsequent teacher ratings of adjustment. This study
bears replication, however, in that complete follow-up data
were available on orly 25 adolescents,and no younger children
were included in the sample.

The present study addresses the issue of predicting subsequent
school adjustment of children and adolescents, using academic
gains during tra2acment as a predictive variable. It further
examines this question in a group of children who, al though
hospitalized for psychiatric treatment or evaluation, returned

to a variety of mainstreamed and special classroom settings

in the community. The sample was large enough to examine effects

of age, intelligence, severity of diagnosis, length of treatment,

« @nd type of subsequent classroom placement on outcome, as rated
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by classroom teachers at follow-up.
Method

Subjects for the study were selected from a total population
of 342 subjects aged 8 to 17 years. These subjects were admitted
to two inpatient wards in the UCLA Neuropsychiatric Institute
(NPI) over a 4-year period, from January 1981 to January 1985.
All were hospitalized for serious behavior disorders, and a
complete description of the hospital treatment program and school
approaches is provided in Forness (1983).

It should be mentioned briefly that psychiatric treatment
on these wards was individualized for each subject and included
& combination of short-term psychodynamic, family therapy, and
behavioristic treatment approaches. Trials of psychotropic

medication were used when indicated. E&rh subject was given

from two to three therapy sessions each week by psychiatry residents

in training, including a family therapy session along with staff
social workers. Nursing staff used behavipral approaches for
management of social behavior, and each child or adolescent
attended four to six sessions of occupational and recreational
therapy each week. The hospital school program was based on
individualized instruction in a group setting with behavioristic
approaches for motivation and management of clasroom behavior.
Subjects attended 3 hours of school daily. Their length of

hospitalization was 2 to 3 months on the average.
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) Achievement testing of each child or adolescent was done
during the first week of hospital admission and again during
the last week before discharge. All tests were administered
] by certified classroom teachers. The achievement test used
was the Compehensive Test of Basic Skills (_TB/McGraw-Hill,
1973); and two subtests, Reading Vocabulary and Mathematics
9 Computation, were used in the data analysis. Alternate forms
of the test were used in pre- and post-testing.
Intelligence testing was completed by licensed clinical
o psychologists at NPI or by psychometrists working under their
direction. IQ tests used were either the WISC-R or the Stanford
Binet. Full scale iQ was used in data analysis. Psychiatric
o diagnoses were obtéined from each subject’s medical chart and
rated according to a five-point scale of severity, derived from
a study of diagnostic-related groupings in a similar population
@ (Forness, Sinclair, Alexson, Seraydarian & Garza, 1985). In
this scale, attention deficit disorders are rated as 1, conduct
or adj_ustment disorders as 2, affective or somatic disorders
e as 3, borderline or other personality disorders as 4, and schizo-
phrenic or psychotic disorders as 5.

Although 342 subjects had been admitted over the study

) period, complete sets of scor::s werv. unavailable on a number
of subjects who were dischargea before post—-testing could be
completed or who did not receive IQ testing; but comparison

® of the scores of these subjects with the remaining subjects

| ¢« in the population did not reveal any systefnatic bias in sex,
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age, length of stay, or pretest achiavement levels. Achievement
gain scores for all subjects were computed by subtracting each
adolescent’s achievement standard scores at admission from those
obtained at discharge.

In order to obtain a follow-up measure of each child or
adolescent’s classroom performance in the public school after
discharge from the hospital, forms were mailed to his or her
receiving classroom teacher in the public school afterr the subject
had been discharged for at least 2 months but for less than
4 moaths. These forms were approved by the UCLA Human Subject
Protection Committee, and informed consent letters were signed
by parents or guardians. The forms included a section in which
the teacher could indicate the current type of classroom the
child was attending, as follows: (1) full-time unassisted placement
in regular class, {(2) reqular ciass placement with resource
or designated services, (;) primary placement in a special day
class for learning handicapped students, (4) primary placement
in special day class for seriously émotionally disturbed students,
or (35) primary placement in a residential setting. These categories
were treated as a scale of classroom placement severity, with
1 being the least restrictive and 5 being the most restrictive.
The forms also contained rating scales upon which the teachers
could make two overall ratings of the children or adolescents’
academic and social adjustment in their classroom at that point.
The trmachers were asked to rate subjects on a S-point scale

on both academic adjustment and socialization relative to other

21y
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9 pupils in the same ~lasroom. The 5 points on each scale were
(1) much worse than, (2) slightly worse than, (3) about the
same as, (4) slightly better than, and (5) much better than

[ ] the average child or adolescent in the placement classroom.
Stamped sel f-addressed envelopes were included for =eturning

these rating forms to tne hospital. (Copies of the forms and

@ consent letters are available upon request.)
Results
@ Complete data and consent letters were obtained for 212

of the 342 subjects admitted over the 4-year period. Of the
213 forms mailed, 150 were returned, a rate of 71%. The mean
e age of the sample was 000 years, with a range of 8 to 17 years
and a standard deviation of 000 years. 0Of the 150 subjects,
00%Z were males and 00% were females. The mean length of stay
e was 000 months, with a rarne of 000 to 000 months. Mean IQ
was 000 (range 00 to 000, SD = 000). Comparison of the means
and standard deviations of this ‘._-'.ample with those of the total
® population of 342 subjects did not reveal any significant differences
in age, length of stay, or pretest achievement levels.

Table 1 provides the mean, range, and standard deviation
e of the pre- and post-achievement subtests in both standard scores
and grade-level scores, although standard scores were used in
subsequent data anlayses. Note that, on the average, these

® subjects made substantial gains in reading and mathematics.

*eRic 260
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In regard to severity of psychiatric di agnoses, there were
00 subjects in category 1 (attention deficits); 00 in category
2 (adjustment or conduct disorders); 00 in category 3 (affective
or somatic disorders); 00 in category 4 (borderline or otier
personality disorders); and 00 in category S (schizophrenic
or psychotic disorders). There were 00 subjects unassisted
in regular classrooms, 00 in reqular classes with resource or
designated services, 00 in special classes for learning handicapped,
00 in special classes for the seriously emotionally disturbed,
and 00 in residential schools. The mean achievement ra.ing
for the sample, as obtained from the follow-up questionnaires,
was 000, with a range of | to S5 and a standard dev:ation of
000. This indicates that the subjects were performing at about
the same academic levels as their peers in the post-discharge
classrooms. The mean socialization'rating was 000 (range 1
to 5 and SD 000), indicating that the adolescents were performing
slightly above tteir pee s 1n socialization. Table 2 provides

correlations among the various study variables.

INSERT TABLE Z ABOUT HERE

In order to examine the predictive validity of these gains,

.« Multiple regression analyses for gain scores in reading and

261
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math as predictive of the two outcome ratings were done in order
to control for variables such as age, IQ, beginning achievement
level, severity of behavior disorder, and length of stay. Frior
to this, an analysis of variance was done to determine if the

two teacher outcome ratings differed as a function of type of

classroom placement at follow-up.




TABLE 1

Mean, Range and Standard Deviation of Pre- and Post-

Achievement Scores and Gains in Each Area

Admission Discharge Gain
@ Mean (Range) SD Mean (Range) SD Mean (Range) SD

Reading Scores:
Grade-Level 000 (000to000) 000 000 (000to000) 000 000 (000to000) 000
Standard

Mathematics Scores:
Grade-Level

Standard




TABLE 2

Correlétions Among Study Variables

Variables: i. 2. 3. 4, S. 6. 7. 8. 9.

1. Reading Fains 0000 000OQ 0000 0000 ©O000 0000 0000 QOO0 0000
2. Math Gains

3. IR

4. Age

5. Length of Stay

6. Diagnostic Severity

7. Classroom Severity

8. Academic QOutcome

9. Social Outcome




References

Abdin, R. & Seltzer, J. (1981) ESpecial ec.cation outcomes: Implications for
implementation of Public Law 94-142. Journal of Learning Disabilities,

14, 28-31.

Ashcraft, G.W. (1971) The later school achievement of treated and untreated

emotionally handicapped children. Journal of School Psycholoagy, 9,
338-342.

Barnes, T. and Forness, S.R. (1982) Learning characteristics of childi-en
and adolescents with various psychiatric diagnoses. Monogqraphs in

Behavioral Disorders, 35, 322-41.

Calhoun, G., R. % Elliott, R.N., Jdr. (1977) Self concept and academic

achievenent of educable retarded and emotionally disturbed pupils.

Exceprional Giildren, 43, 379-380.

CTB/McGraw—-Hill (1981) Comprehensive test of basic skills. Monterey, CA:

McGraw—Hill.

Finer, R. & Forness, S.R. (1984) Comparing the PIAT and the untimec¢ CTBRS

in obtaining achievement scores from disturbed children. Education and

Treatment of Children, 7, 67-73.

Fornegs, S.R. (1979) Developing the individual educational plan: Frocess

260




and perspectives. Education and Treatnent of Children, 2. 43-54,.

Forness, S.R. (1983) Diagnostic schooling for children or adolescents with

bebavior disorders. Behavioral Disorders, 8, 176-190.

Forness, S.R., Bennett, L. and Tose, J. (1983) Academic deficits 1n

emotionally disturbed children revisited. Journal of Child Psychiatry,

22, 140-144,

Forness, S.R., Cronin, C. and Lewis, L. (1981) Prediction of post-discharge

school adjustment from social and acadmemic gains made during psychiatric

hospitalization. Monographs in EBehavioral Disorders, 4, 70-77.

Forness, S.R. and Dvorak, R. (1982) Effects of test time-limits on

achievement scores o+ behavior-disordered adolescents. Behavioral

Disorders, 7, 207-212.

Forness, S., Sinclair-, E., Alexson, J., Seraydarian, A. & Garza, M.
(in press) Towards DRGs in child psychiatry: A preliminary study. Journal

of Child Psychiatryv.

Glavin, J.P. & Annesley, F.R. (1971) Reading and arithmetic correlates of

conduct- problem and withdrawn children. Journal of Special Education,
S, 213-220.

Hall, R.V., Delquadri, J., & Harris, J.W. (1977) OQOpportunity to respond:

A _ngw focus in the field of applied behavior analysis. FPresented at the

P

.
v




Third Annual Convention, Midwestern Association of Eehavior Analysis,

Chicago.

McGinnis, E., Kiraly, Jr., J. & Smith, C. (1934) The types of data used
in identifying public school students as behaviorally disordered.

Behavioral Disorders, 9, 239-2464.

Scruggs, T. & Mastropieri, M. (1985) Academic characteristics of behaviorall

disordered students. Monographs in Eehavioral Disorders, 8,

Scruggs, T. & Mastropieri, M. (in press a) Attitudes of behaviorally

disordered students toward tests. Perceptual and Motor Skills,

Scruggs, T. & Mastropieri, M. (in press b) Improving test-taking skills
of behavioirally disordered and learning disabled children. Exceptional

Children,

Stone, F. % Rowley, V.N. (1964) Educational disability in emotionally

disturbed children. Exceptional Childreh. J0., 422-42¢6.

Vaccs, N.A. (1972) Long term effeccts of special class intervention for

emotionally disturbed children. Exceptional Children, 39, 15-22.

Wright, L.S. (1974) Conduct problem or learning disability? Journal of

Special Education, 8, 331-336.

26




