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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

behakiorally disordered (BD) children, with respect to

standardized achievement tests. Project activities are generally

subdivided into three areas. Tha 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- taking 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 ses reliably improve, and (c) standardized

achievement testing provides an important function in special

education, but additional measures are equally important. Project

products and publications are included in the Appendices.
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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.

,C_

uoAPSgnitive 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

teen determined that those materials, as implemented, were not
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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 lower-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 b2ch task.

Test-Taking Skills Deficits of Learning

Disabled and Behaviorally 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 spontaneously employed in test-taking situations

(Scruggs, Bennion, & Lifson, 1985). These materials were utilized

in several studies to acquire this information. 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 levels 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

11
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Reading Achievement Tests." This manuscript has been published in

Elementary School 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 obviocly incorrect alternatives. These results

have also been described in detail in the manuscript entitled,

"Developmental Aspects of Test-Wiseness for Absurd Options:

Elementary Scholl 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, &

Bennion, 1984). The purpose of this investigation was to

determine what proportion of.these test items were potentially

answerable by employing prior knfAledge 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 journal Perceptual and Motor Skills.

Follow-qp investigations. Two follow-up investigations w2re

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 employed by their non-disabled

counterparts. In 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 spontaneous 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 se 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

II
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strategies the, employed on reading comprehension test items and

letter sounds test items (Scruggs, Bennion, & Lifson, 1985). In

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 Ouarterly and

was presented at the annual meeting of the American Educational

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 th4s investigation indicated that LD students

ciiffcred with respect to speed of responding, but not accuracy of

responding, with speed controlled. Iii addition, descriptive

results suggested the LD students may be more likely to go outside

the line of the answer circle. The manuscript which describes



this investigation is 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'ementery-age behaviorally disordered students scored

significantly lower than their nonhandicapped counterparts with

respect to reported attitudes towards tests and the test-taking

situation (Scruggs, Mastropivi, 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 and Motor Skills, and is in Appendix

H. These investigations, taken together, provided valuable

in:crmation regarding the most optimal 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 ithether 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 achievement test subtest. It was

determined that achievement tests varied widely with respect to

13
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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 PsychologY in the Schools.

Meta-Analvsis

In order to evaluate appropriately all pr "sous 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

evealed that low SES children and primary grade children were

more likely 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 Q:cepted 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 Disordered 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."

a1"

It was the intention of all 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 strategy deficits include use of prior

knowledge, use of deductive reasoning skills, attention to

0 appropriate distractors, and selection of strategies appropriate

to correctly answering different types of terms. Also, the

reported negative attitudes toward required the development of

0 materials which were short in duration, intensive, and positive in

their approach to test-taking. Finally, the results of the meta-

analysis provided important ' urmation concerning optimal sample

10 sizes and training length.

e 15
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TRAINING TEST-TAKING SKILLS

Development and Revision of Training Materials

Basel upon results of the above investigation and careful

evaluation of the Stanford Achievement Test, materials were

developeL ..ich were intended to teach to second, third, and

fourt$, ,ra6e 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 workbook 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 unders'anding 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.

16
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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

stanford Achievement Test, Word Study Skills subtest. This

investigation was reported in a manuscript which was published in

Perceptual and Motor Skills, Appendix K.

aliDin2 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 administration. 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 tiut-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 during 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 Scruggs and Tolfa (1985), and Scruggs,

Bennion, and Williams (1984). This improvement was judged 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 sample, 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 ald 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

desce,bed 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: Upper elementary grades reading and math

subtests. Based upon the results of the pilot testing and the

results of training from previous investigations, an experimental

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 lessons with

accompanying workbooks, given in Appendix O.

20
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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 significant 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
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handicapped students (Scruggs, White, & Bennion, in press),

further supporting a "test-taking skills deficit' on the part of

learning 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 often

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, elementary oracles.

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 confident

reporting of the findings was compromised by several factors.

First, assignment of teachers to experimental units in such an

investigation has strong statistical support, 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 reasons resulted in

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

too large to permit careful documentation of the extent of actual
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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 one. The materials were

sufficiently popular with teachers, however, that 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.

LlticlagnisitioLLItalfLoidAghievement Test,

secondary students. 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

26
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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, failed to produce

observable, statistically significant differences favoring

training condition students. Although it could be concluded that

teacher-led training was less likely 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"

24
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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 least one occasion

in these investigations, classroom had to be excluded from

analysis because teachers had tampered with random assignment.

Such problems created difficulties _um 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.

Additional Investigations

Concurrent with the implementation and training studies,

several additional investigations were undertaken to further

evaluate the role and utility of standardized achievement tests

with learning disabled and behaviorally disordered students.

These investigations are described below.

2::
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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 found between the twc tests, the

Woodcock-Johnson test showed no intercorrelations between reading

and math subtests, as did the SAT. In addition, the Woodcock-

Johnson tost was found to consistently result in scores up to ten

percentile points lower 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 e'mAined as was type of classroom placement. Although

achievement gains during hospitalization did not appear to predict

26
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outcome ratings, there was an observed relationship between

initial CTBS math cores and nademic outcome. The report of this

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.

At_siteLeigntailSaLLBsglDtudnts. 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 U) 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 trivial 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 pp 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, literally 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 handicapped 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)

2'L.
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use of test-taking strategies, including mobilization of prior

knowledge, 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 likely that mildly handicapped

students benefited most from (a) familiarization with potentially

confusing test formats, (b) instruction i. pecific test-taking

strategies for specific subtests, (c) practice and feedback in the

use of separate answer sheets, ar'i (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

1
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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 Charles C. Cleland
Department Editor

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

Principal Investigators: Cie Taylor and Thomas
Scruus, Exceptional Child 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 (LEI) and behaviorally disordered (SD) stu-
dents. To determine the degree 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-
ales will be designed to increase student perform-
ance on standardized achievement tests. if the proce-
dures and training are effective, educational deci-
sions. which are frequently based in part on the
results 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: Su lip me 100 elementary students en-
rolled in 12 resource rooms and self-contained class-
rooms for children with learning disabilities and
behavioral disorders.

Methods: 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-

"Research in I'mgress" is a forum for reporting
ongoing research in the field of special education
that has not yet been published. investigators
wishing to report studies in progress are invited
to submit a brief synopsis of their efforts to the
column editor, Charles C. Cleland, 3427 Monte
Vista, Austin TX 78731. Reports are to be submit-
ted in triplicate and should follow the format
shown above, with a maximum length of 390
words.

Exceptional Children

formence on standardized tests of reeding achieve.
meet. In following years, materials will be des el.
opal and Implemented for mathematics achies e-
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 naive test takers.

Commencement and Estimated Completion
Dates: This investigation begun July 1. 1983 and is
expected to continue for three years.

Funding: Funding for this Investigation has been
provided by a grant from the U.S. Deportment of
Education, Research in Education of the Handi-
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 children during the coming year. Mann.
scripts documenting the investigation will be tom-
plated 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 inadequi. to as
complete diagnostic measu.es (Howell
1979), most reading tests have nonetheless
been shown to be highly reliable and valid
(Spathe 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 Ni ovide 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 to receive a high
score." Millman et al. 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 mon "test-wise" as they grow

41



e

e

480 1HE FLEW:NJ 1 ARY SCHOOL JOURNAL

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 I I students, then questioned them
the following day concerning how they at-
tempted tc, answer each item. These re-
searchers developed a complex model in
which responses to interviewer questions

.re 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." Their 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
significantly 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 whi,:h students em-
ploy test-taking strategies when faced with
difficult or ambiguous items. Do students
use such strategies spontaneously (that is,
without' 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 children was examined.
Specifically, two areas were investigated:
the strategies students spontaneously em-

t:, 4 2

ployed to answer reading test items and
the relative effeolveness of these strate-
gies ii, increasing reading test scores.

Procedure
A sample multi' le-choice reading test
based on items from the Stanford Achieve-
ment Test (SAT) (Madden, Gardner, Rud-
man, Karlsen, & Merwin 1973) was devel-
oped and piloted on five students to
evaluate whether the length was appro-
priate and to establish i eliable scoring con-
ventions. This sample test included items
from the Word Readmg, Reading Com-
prehension, Word Study Skills, and Vo-
cabulary subtests. Alter revisions had been
made, it was administered 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; 1 I read below
their grade level. Most students (20) ,..ere
second or third graders, but students were
also selected from Grades 1 (t wo students),
4 (N.)), 5 (live), and 6 (two).

All students were seen individually by
one of four examiners. One examiner in-
terviewed 18 students, whereas the other
three interviewed two, lour, and six stu-
(1ents. First, students were given the Pas-
sage Comprehension subtest from the
Woodcock Reading Achievement Test in
order to identify an approximate reading
comprehension grade equivalent. Stu-
dents were then given selections from the
SAT one year level higher than their as-
sessed grade level on the Woodcock sub-
test. In this manner, a similar difficulty I !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
answered 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 10-level hierarchy that
strongly predicted the probability of re-
sponding cr-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 faulty 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,
(e) guessed, (/) "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"),
(h) eliminated inappropriate alternative.i,
(i) 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 anc wers by strategy
used. Strategy classifications: 0, skipped item. I.
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 1, 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 1.

We condensed these strategies into five
logical categories (skipping, procedural er-
ror, guessing strategy, deliberate strategy,
and "knowing") and computed point-bi-
serial correlations for each subject. The
median correlation between item score and
reported strategy was .54 (p < .01), a cor-
relation of moderate strength.' No differ-
ential effects were seen by age, ability level,
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 I. Frequencies (F) and Percent (%) of Strategies Employed

Strategy level F

0. Skipped item 9 1.0I. Misread keyword 23 2.62. Faulty reasoning 38 433. Did not follow directions 7 84. "Seemed right" 92 1055. General 127 14.46. Used external evidence 21 2.47. Eliminated 45 518. Referred to passage 59 679. Clearly "knew" 458 52 I

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-
vantage. "Seemed right" responses were
common on the vocabulary subtests in
wh;::1- 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 science
and social studies, directly test outside
knowledge, reading tests ostensibly are in-
tended to test nothing besides knowledge
of the passage's content. The:efore, 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
tie "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. When they
repotted 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" theanswer 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 0 > .05).
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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Lion 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 it does appear that
reading scores could be greatly improved
by students' increased attention to the pas-
sages.

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 performance can be im-
proved through greater attention to dis-
tractors.

Another surprising finding was the rel-
atively small effect of reading errors. Al-
though performance was clearly impaired
when students misread a word of key im-
portance (see fig. I), in general misreading
words was less detrimental than might be
expected. When students misread one or
more words in stem 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
present investigation 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 stimuks 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
(c) 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 wit% test item ambiguity, indecision,
or lack of knowledge in selecting correct
answers. These findings have important
implications directly bearing on student
performance during testing. To attain the
most correct answers, students should em-
ploy the strategies listed below:

45

I. Be certain to attend to all distractors
and refer to the reading pa .sage, even
if you are "very sure" your answer
is 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.

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

'These findings should be of interest to
special education teachers, particularly
those in 16- _!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
a range 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 he 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

l'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

Tinnakul for typiii6 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 compute i
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-biserial coefficient of
.54.
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Abstract

4IP

Developmental Aspects

1

Twenty-eight students from grades 1 through 5 were administered a test of

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

2

First discussed by Thorndike in 1951, test-wiseness (TW) was described

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-

i, 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 - taking skills. The student low in

TW, therefore, may be more of a measurement problem than the student high in

40 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

0 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)

40 replicated the previous findings and concluded that although TW increases by

grade, large individual differences exist within grade levels.

Although the above investigations 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 18 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 both 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.
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Results and Discussion

A point-biserial correlation was computed between entering grade level

of student and presence or absence of reported elimination strategies. The

resulting coefficient, .44, was statistically significant (p < .02) and

represented a moderate relation between grade level of student 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 res"lts 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.

J4rr4
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Footnote

'The author would like to thank Karla Bennion, Steve Lifson, Dr. Jay

Monson and the staff of the Edith Bowen School for their assistance on this

project.
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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 UFSON, THOMAS E. SCRUGGS, AND KARLA BENNION

Uteb State University

Sammary.-38 college undergraduates were administered readingcompre-
hension items from a major standardized achievement test with corresponding
passages deleted. Analysis indicated that, after 20 years of similar research
findings, highly passage-independent items 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 that can be answered from the examinees own
knowledge and (b) items about a particular passage that are related to each
other in such a way that some items provide clues for other items. Reading-
comprehension tests which include such items invite critical attention on the
grounds that (a) 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 invalidates the purpose of the test (Tuinman, 1973-1974).
Since an extensive review of the literature his 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 Materials

Thirty-eight undergraduate elementary education students 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 read the ._-companying
passage, These items were chosen to correspond to Millman, Bishop and libel's
(1965) categories of test-wiseness strategies involving the general knowledge
of the rest taker and use of subject matter of neighboring items. The specific
effects of these cues, however, were not addressed in this study 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 without the passages. Itfsis not expected that you
will answer all of the questions correctly; just do your best. Guess if you do
not know the answer." 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 t test (Hays, 1973) con-
firmed that the obtained scores were significantly different from chance re-
sponding (t = 13.9, 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
little 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 eliminated, the effects could be minimized by the use of fictional
material for the passages with accompanying questions about 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. If
some students are able to answer "reading-comprehension" test items correctly
without reading the passage, one can question what is being measured.
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Reading Oanprehension Tests

Abstract

Previous research has indicated that students in many cases can

answer reading comprehension test questions correctly without

having read the accompanying passage. The present research

ccupared, in two experiments, the ability of learning disabled

(LD) students and more typical age peers to answer such reading

comprehension wastions presented independently of reading

passages. In Study 1, learning disabled students scored

appreciably lower under conditions resembling standardized

adninistratian procedures. In Study 2, reading decoding ability

was controlled for; however, the performance differential

renamed 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 =prehension" was discussed.

2
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Are Learning Disabled Students "Test-Wise?":

An Inquiry into Reading Canprehensicn Test Items

For many years, there has been sane argument over what

reading oanizehensicn tests "really" measure (e.g., Thorndike,

1973-1974). The most commonly observed standardized reading

canprehensicn item format consists of a passage and a number of

associated multiple choice questions. Reading and understanding

the passage is assumed to be a necessary pre-condition to

correctly answering the questions. After examining the

literature, however, one is forced to question the assumption of

question dependence on the stimulus passage. Preston (1964)

found that college students were able to answer reading

canprehensicn 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

indeqxxximme by Lifson, Scruggs, and Bennion (1984) revealed that

passage - independent items are still quite common in elementary

level achievement tests. College 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. This score is considerably above that expected by

chance responding.

Scruggs, Bennion, and Lifson (1985) interviewed elementary

age students regarding their responses on a reading comprehension

test. They found that students often chose their answers based

upon their own prior knowledge, zather than content of the

reading passage. When students reported using such prior

information, they answered correctly in over 60% of the cases.

Reading comprehension items which are independent of the

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 construction, 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 NCT true of penguins?").

Such a stemrmlyrender a question answerable in terms of

information already available to the exeminee, and provide clues

to the answers of related questions about the same passage that

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."
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While test constructors may be able to point to high

validity coefficients for their reading comprehension tests and

subtests, an important question arises concerning whether all

students are equally able to answer questions with the above

mentioned characteristics without reading the passage. Are some

groups of students at a relative advantage/disadvantage in

ability to answer these questions without reading the passage.

To answer this question, a group of students classified as

learning disabled and a group of regular classroam students were

administered a selection of multiple choice reading camprehensicn

questions with the relevant passages removed. The conditions of

this experiment were meant to resemble those of a normal tenting

situationi.e., students were required to read the questions

without assistance. This did not permit us to determine the

extent to which any observed differences between dhe regu3ar and

learning disabled students were due to reasoning or variations in

general knowledge between the two groups, or simply reflected a

difference in reading ability. To address this issue, a second

experiment was performed to see if similar differences could be

found when word reading was controlled far.

Study 1

Method

Subjects and Materials

Subjects ccnsisted of 67 regular classroom and resource roan

third grade students
selected from several elementary schools in

65
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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 expeztedperformance in two areas of academic

functioning. The average grace equivalent of the total reading

score of the non-LD students on the Comprehensive Test of Basic

Skills (CTBS) was 3.4 (SD = .8), while the average CTBS total

reading spore for the LD students was 2.1 (SD = .5).

Fburteen multiple choice reading comprehension questions

without the accompanying passages were selected for this task.

Items were drawn from the Stanford Achievement Test, Level P-3,

Fbrm E (1982). Items had been chosen to represent questions

thought by the author to be answerable in terms of: (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 regular instructional

groupings. Materials were passed out and al: students were told

that they ware about to take a reading test for which they would

not be shown the accompanying 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 classroom group answared 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[c5] = 4.91, p < .001).

Discussion

The present findinga suggest that regular classroom students

are able to recognize and make use of cues in testing situations

in order to increase their scores, even whon reeding passages are

deleted, and "reading coprehelmmion" supposedly cannot be

measured. Apparently, learning disabled students are not able to

benefit equally from these cues. Since neither group should have

soared above chance on a reading canprehensicn test with the

reading passages deleted, it is possible that a certain amount of

bias exists against children with learning disabilities on sane

standardized tests of reading comprehension. Students in regular

classes when unable to read or otherwise obtain meaning from

reading passages are still able to answer correctly canprehension

questions. Students with learning disabilities, however, do not



Reading Canprehension Tests

8

seem to have these skills, and maybe twice penalized for a

reading handicap: once for being less able to read and

comprehend the passage, and a second time for being unable to

"second guess" test questions, as their nonhandicapped peers ?""-

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

4u6stions, and for that reason are less able to outguess the

test. That is, learning disabled students are less deficient in

"test taking skills" than they are in 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 rot parallel those of standacdized test

procedures, they did allow for an assessment of the extent to

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 from 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

VG
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equivalent for the non-liarnixxj disabled group (CFBS) total

reading) was 3.6 (SD = .9), and 1.9 (SD = .4) for the non-

learning disabled group. Materials were 14 items drawn from the

Stanford Achievement Test, level P3, Form F, and were chosen on

the same basis as those used:apperiment 1. Pages of the test

0 were again left intact with questions left in the original order

and the passages themselves blacked out during the copying

Process-

Procedure

Students were informed by their teacher that they were about

to take a reading test without reading the corresponding

passages. They were told to listen while the te ,ther read each

item, and then answer the items. A11 students were given

sufficient time to anbver all questions.

40 Results and Discussion

The students in regular classrooms answered correctly 65% of

the 14 times, for a mean score of 9.14 (SD = 1.8). The learning

disabled students, an the other hand, answered correctly 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 classroom and learning

disabled students, respectively), the regular classroom group

maintained its advantage 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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strategies to reading c rehensicn questions to a degree of

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

a test of reading cartarehensicn questions with corresponding

passages deleted, 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

Children in these cases to score 55% and oa% correctly on

questions which refer to son- existent passages seems remarkable,

and brings into quest:_ons 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.g.,

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

res:cnsible for much of the observed performanod differer NB,

other explanations are possible. Factors such as oral language

decoding ability, atterUcnal deficits, and test anxiety may have

played a part in i nhj =ng performance on the 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). Whatever such tests measure, it is clear that:

(a) it is not "reading comprehension," and (b) Children

classified as LD are at inapparent disadvantage.

An argument can be made that these comparisons are of

trivial importance, since in standardized test adbinistration,

passages are not deleted; that all Children in fact have equal

access to passages which contain answers to reading canprehensicn

questions. Although this argument has a certain face validity,

sane 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, sine 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 case, differences in

scores on reading oanprehensicn 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 sick? 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 carcrehension tuts directly assess comprehension of

the provlded passage. In fact, an informal review by the present
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authors of the major achievement tests 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. Seconc., it seems possible that at least same of

these "tee -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 an 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 standardized, 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 formats 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 :iigher 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 involving test-taking skills of exceptional
students (Taylor & Scruggs, 1983), this study
was conducted to identify possible deficits in test-

taking skills on the part of LD children. Such
deficits, if uncovered, would be helpful in

developing remediation techniques.
Although much research has been conducted

on nonhandicapped populations' test-taking

skills (see Bangert-Drowns, Kulik, & Kulik,
1983, Sarnacki, 1979, and Scruggs et al., in
press, for reviews), little is 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 omitted). Items were taken
from standardized achievement tests known
from previous research findings to be answerable
by individuals who had not read the associated
passage ( Lifson & Scruggs, 1984), and thought
to be good measures of test-wiseness. In two
expenments nonhandicapped children scored
55% and 65% correct, respectively, on such
,tems, 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

41
their individual reading levels. Rfsults 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 two: a reading-comprehension
subtest in which direct referring, elimination, and
deductive reasoning strategies were thought to
be important and a letter-sound subtsst in which

206 Learning Mobility Quarterly
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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
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
included 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, ncie 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
their populations from the same middle-class
community. None of the students qualified for
their schools' free lunch program. Genera.?

cognitive ability appeared to be similar for the
two groups. Mean full-scale IQ for the LD
students (Wechsler Intelligence Scale for
Children-Revised) was 92.75 (SD =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 Comprehensive Test of Basic Skills
(CTBS) for non-LD subjects was 3.9 (SD= .89),
equivalent to a percentile score of F 1. For LD
students the mean CTBE reading-comprehen-
sion grade equivalent was 2 3 (SD= 29).
equivalent to a percentile score of 21 The 16
boys and 16 girls constituting the sample "Jere
8-9 years old and Caucasian Sex was evenly
represented in both subject groups
Materials

Two reading tests were constructed from items
taken from the Stanford Achievement Test Test
items were drawn from the Primary 2 battery for
the instrument 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 their
original order in relation to the selected passage.

METHOD



Questions were renumbered to avoid gaps
where passages did not follow the sequential
order of the original 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 alovi.
Scoring

Test items /ere 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 (e.g., "I

know all fish have scales")
4 = Referred to passage (e.g., "I read it")
5 = Quoted directly (e.g., "It says here that...")
6 = Eliminated options known to be incorrect
7 = Other reasoning (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.
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Figure 2. Proportion correct by strategy used on inferential items.

RESULTS
Results of a 1-test applied to percentage of key

words read incorrectly indicated that the groups
did not differ significantly with respect to re ding
difficulty, 1(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 2)

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 recall 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) = 7 58, 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 questions
(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 sitilia, wih respect !o 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 similar 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, t,,it reported
confidence on an average of 71% of the items.
The LD students, on the other hand, reported



a

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

Items on the letter-sound subtest were scored
for responses which suggested attention to an in-
ippropriate 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 - .05. Thus, LD
students chose the inappropriate distractor in
52% of the cases. compared to the non-LD
children who selected the inappropriate distrac-
tor in only 24% of the cases.

DISCUSSION
With reading ability controlled for, the prebont

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 appropriate 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 regular-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 deficit 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 test format e.
much as a deficit in phonetic skills. It is unclear
whether these test-taking skills are subject to
remediation (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,
1980). 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 ids,
(b) identifying 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. MASTROPIERI

Abstract Seventy-six third- and fourth-grade children classified as learning disabled or
behaviorally disordered were randomly assigned to treatment and control groups. Students
assigned to the treatment condition were to ight test-taking skills pertinent to readin., achieve-
ment tests. Students were taught in small groups over a 2-week period:in such strategies as
attending to appropriate stimuli, marking answers carefully. using time well. and avoiding
errors Following the training procedures, students were administered standardized achieve-
ment tests in their normal classroom assignments. Results indicated that trained students
scored significantly higher on the Word Study Skills subtest of the Stanford Achievement Test
Scores on the Reading Comprehension subtest were not affected 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-
gies 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

THOMAS E SCRUGGS is Research Assistant Profes-
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sons. Utah State University. Logan. MARCO A.
MASTROPIERI is Assistant Professor, Department of
Special Education, Utah State University. Logan.

Exceptional Children

students in employing appropriate learning
and problem-solving strategies in school. Par-
ticular deficits have been noted in the areas of
(a) attending to the critical components of a
task (Atkinson & Seunath. 1973: Hallahan &
Reeve, 1980: Hallahan. Kauffman. & Ball. 1973:
Ross. 1976, Tafver, Hallahan. Kauffman. &
Ball. 1976). (b) selecting a strategy appropriate
to addressing a particular academic :ask
(Mastropieri. Scruggs. & Levin, 1985:
Torgesen, 1977; Torgesen & Goldman. 1977).
and (c) effectively employing appropriate
problem-solving strategies (Hallahan. 1975:
Spring & Capps. 1974: Torgesiin, 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-



ized achievement tests. In these group-admin-
istered tests, learners are typically expected to
function individually in large-group situa-
tions, effectively deal with time constraints.
and develop 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 ie.:ming 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 from 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 students 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-
inj what reading comprehension test^ actually
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
elimination 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 answered reading achievement test
items. Analysis of these strategy reports indi-
cated that (a) LD students were less likely to
select and utilize strategies appropriate to dif-
ferent types of test questions, and (b) LD stu-
dents were more likely 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 alid
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
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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 somewhat 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 does
suggest that mildly handicapped students may
also benefit from instruction in some of the
critical skills they_ apparently lack when con-
fronted with standardized achievement tests

Scruggs and Tolfa (19851 recently reported
the training of test-taking skills to a small
sample of LD children. Alter 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
administration of the SAT? Finally, if 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 issues

METHOD

Subjects

Subjects were 76 third- and fourth-grade stu-
dents attending resource rooms or self-
contained classes in a large western metropol-

Lb
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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 achievement test
data are given in the "Results" section. In all.
50 students were classified as BD and 26 as LD
according to federal, state, and local school
district criteria. For behavioral disorders, the
definition included students whose behavioral
or emotional functioning over time adversely
eiected educational performance slid required
special education service. For learning disabil-
ities, tht definition included a 40% discrep-
ancy between ability and achievement. Al-
though specific academic deficiencies w're not
criteria for BD classification, a separate analy-
sis of achievement scores of LD and BD chil-
dren it 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 materials 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

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 of indi-
vidual words that you may know.

5. If you are not sure of the answer, see if 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, nes...-3, skip an
answer.

Procedure

Experimental subjects were taught by four
trained experimenters in small groups ranging
from one to five .n 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 time using.
question asking, and elimir anon strategies
The first seven sessio-- taught the use of test-
taking strategies with1s. the specific context of
each of the reading - related subtests. The last
session consisted of a general review of all
previous procedures. 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 already
given in the published test directions Within 5
days of completion of the training sessions.
students were administered the Stanford
Achievement Test. This administration was
done in the regular or self-contained classroom
settings by their regularly assigned teachers.
Although teachers were aware of the member-
ship of each student in the experimental
group, response protocols were scored by ma-
chine.
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FIGURE 1. Group by sublsct 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 on the 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-
ysis. 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 s,,hjects 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 Comprehension. Student
percentile scores were entered into a 2 ( group)
x 2 (subtest) analysis of variance (ANOVA).
with repeated measures on the subtest variable
(Winer, 1971), which yielded significance on
subtests. F(1,66) = 4.96. p < .03. and Troup x
subtest interaction, F(1.66) = 7.06, r < .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 depicted 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-

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 useful :11
taking standardized achievement te.ts.

Analysis of the te..t data incl!zated that train-
ing in test-taking skills did significantly in-
crease scores en 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 elementary-school-
aged nonhandicapped children (Scruggs,
Bennion. 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 (S..ruggs.
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 completion of
the subtest. Strategy deficits previously ob-
served on the Reading Comprehension subtest,
however. were not thought to be easily reme-
diable These deficits includei 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 larder 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, students 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 results is not known. An argument can be
made that, since control subjects did not re-
ceive a '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 instruction 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 untenable because (a) a recent
meta-analysis by the present authors indicated
that such subtle treatments were highly un-
likely to raise test 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 aiiow 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 training 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 & Scruggs, 1983).

The usefulness of standardized achievement
tests in special education 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

students in schools where such test scores are
weighted heavily. The present authors do not
subscribe to the notion thlt 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
individual 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. kr 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 situ. don. 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 viewed 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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Summary.In two studies, attitudes reported toward testing by behavior-
ally disordered students and their regular classroom counterparts were com-
pared. In Study 1, 12 behaviorally disordered and 25 average fifth and sixth
graders were given a survey regarding their attitude toward tests and the test-
raking experience. Students classified as behaviorally cliiurdered reported less
positive attitudes toward tests than their more average peers; these attitude
differences were more pronounced on items which refloated subjective attitudes
toward the rest- caking situation and aspirations about performance and less
pronounced on evaluation of the value of rests. In Study 2, which employed a
sample of 25 behaviorally disordered and 25 regular clalroom students marched
on age and sex and used a longer attitude measure, differences were nor found.
Taken together, these studies suggest that atti-udes toward rests are inconsistent
in the two populations and that some behaviorally disordered students may nor
differ so much in this regard as supposed.

Students classified as having behavioral disorders have often been said to
exhibit deficiencies in academic performance ts 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 on 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 tens 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 parr by a grant from the Department of
Education, Special Education Program ,s No. G008300008. The authors thank Ms.
Cathy Smith, Coordinator of Special Education, Hillview Elementary School, Salt Lake
City, Utah, for her asistance with this project. Address requests for reprints to Thomas
E Scruggs, Ph.D., UMC 68, Utah State University, Logan, Utah 84322.
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STUDY 1

Method
Subjects were 37 fifth and sixth grade studel.ts attending a public school in a

western metropolitan community. Twelve of these students had beer. classified as be-

haviorally diwrdered, 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 avetzge ability coupled with social or _motional functioning substantially

different from that ordinarily shown by some students and supported by teachers'

and psychologists' obser rations and reports Identification as behaviorally disordered

occurred after less intensive educational and psychological interventions had not reme-

diated the observed deficiencies. MI 12 behaviorally disordered students were attending
a self-contained class in the same school as the more average fifth and sixth graders
The two groups were evenly distributed with respect :o grade, the sample of more
average students contained 12 fifth and 13 sixth grader., while the behaviorally disordered

sample contained 6 fifth and 6 sixth graders
The 12 -item Test Attitude Survey was constructed as part of a larger investigation

involving the test-taking skills of learning disabled and behav:orally disordered students

(Taylor dr Scruggs, 1983) and contained such items as "taking a test bothers me,-

"it is important for me to do well on a test," and "tests are unfair" "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 administration to regular class elementary

school students, indicating a moderate level of reliability for a survey of this 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, or "no" to a negative statement) and 0
points for a negative response. Tests were scored by independent scorers unaware of

group membership

Rauh!
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 = I S), while the
behaviorally disordered students reported 47% positive re., roses (At .-= 56,

SD = 2.4), a statistically significant difference (t8-, = 280, p < 01)
In a supplementary analysis, factor analysis of responses for he group as

a whole yielded three factors with tigenvalues greater than 1 00, which ac-

counted for 67.5% of total test variance. A principal components analysis,

using Kaiser's criterion for factor limitation, l's in the diagonal, and varin.ax

rotation (SPSS, 19133) v'elded factors of person-1 feelings about tests (e g ,

"taking a test makes me upset"), personal importance of tests (gig, "it is im

portant for me to do well on a test"), and evaluation of the scorch of tests

(eg., "tests are unfair"). Items which loaded most highly on each factor were
compared between the two groups by means of t tests The two groups again

differed on the first factor, subjective feelings about tests (IA; = 2 34, p <
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.025), and Factor 2, subjective importance of tests (135 = 2.46, p < .02);
the two groups did not differ with respect to the third factor, evaluation of the
value of tests (l35 = .84, p > .05).

Discussion

Present results suggest that this sample of behaviorally disordered children
differed from their peers in attitucks expressed toward tests and the te..t-taking
situation. Although the two groups did not appear to be different with respect
to evaluation 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
behaviorally disordered students appeared to appreciate the worth or impor-
tance of tests, they reported much less positive personal feelings about tests

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 had too few items to
draw firm conclusions regarding subtest performance. Study 2, then, was con-
ducted to (a) confirm the present findings on a larger sample of behaviorally
disordered students and (b) expand the attitude survey to contain more sub-
test items.

STUDY 2
Method

Subjects were 75 regular classroom students representing Grades 3 to 6 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 (el items which reflected feeling about self in a testing situation (e.g., 1
feel good when I take a test) and (b) items which reflected feelings about the value
of tests themselves (cg., 'Tests help the teacher to sec what we know) Thus instru-
ment had been piloted on a different sample of 55 elementary school students. Assess-

ment of reliability gave a KR-20 of .74 for 22 items, and two subtcsts a and b, above
correlated weakly with each other (.11). This low correlation suggested that separate
aspects of testing attitudes were being assessed.

The 22-item measure v..., then administered to the sample of behaviorally disordered
students and their peers in the students' regular classrooms lams were rcaL to the
students by their teachers

ke,ults
Reliability (KR-20) of the attitude measure was .75 Reliability of the

subtest of "personal feelings- items was .64, while reliability of the "%,alue of
tests" subtest was .59 Because the two groups differed in distribution of age
and sex, 25 subjects were drawn from the peer group which were matched with
the behaviorally disordered students on these variables The resulting samples
were virtually equivalent with respect to age (126 0 mo vs 125 9 inn for
behaviorally disordered and regular class, respectively) and sev distribution
(21 members of each group were boys)
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Analysis of attitude responses indicated that groups did not differ with
respect to total score, score on "personal feeling" items, or score on "value of
tests" items (III < 1.00 in all cases). On total items, scores for behavioral!),
disordered and regular classroom students were, respectively, 16.5 (SD = 4.4),
and 15.9 (SD = 3.1) out of a possible 22 positive responses. For "personal
feelings" items, scores were, in the same order, 10.3 (SD 2.9) and 9.3 (SD
= 1.9) 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) out of 9 possible positive
responses Although a further breakdov n by sex might have been interesting,
the small number of girls in each group would not permit this

GENERAL DISCUSSION
In Study 1, a small 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 feelings regarding the
testing situation rather than attitudes concerning the utility and value of tests
in general, although the number of items was too small for conclusions to be
drawn. In Study 2, a larger sample of behaviorally disordered and regular stu-
dents matched on sex and age did not differ with respect to reported personal
feelings about tests, attitudes concerning the value of testa, or total 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 is 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 the
fact that Study 2 was conducted during the beginning of the school year, when
attitudes are commonly 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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It has been seen that chtldren'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 learning disabled 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 varies from one change every 1.2 minutes on the Metropolitan
Achievement Test Level El to one change every 21.3 minutes on the PI level of the
Stanford Achievement Test. Teachers may wish to take this evaluation into account
when considering use of standardized reading achievement tests for their students

The validity of group-administered achievement 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. It 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 introduced (Cashen
& Ramseyer, 1969; Harcourt, Brace, & Jovanovich, 1973; Ramseyer & Cashen, 1971).
The skill of complet;ng the separate answer sheet appears to be developmental in nature.
While first and second graders do not spontaneously or after training use separate answer
sheets efficiently (Ramseyer & Cashen, 1971), third graders have been successfully trained
in the use of separate answer sheets (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
sheets. Most standardized tests begin use of separate answer sheets in 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 ha% 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 at earlier developmental stages as well as the learning disabled stu-
dent an poor reader to adjust to major format changes, teachers of such students may

Reprint requests should he sent to Thomas E Scruggs. Exceptional Child Center. Utah State University.
UMC 68, Logan. UT 84332
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Table I
Format Change Information

Test Lesel Grade
0

Minutes
N

Format

N Minutes.'
Format
Change

I
Format

Changes

N Minutes/
Format
Change

CAT 10 K 0-K 9 116 7 16 7 7 16.6

H K 6.1 9 57 8 5 2 11 7.1

12 16 -2.9 69 9 5,8 12 7.7

13 2.6.3.9 69 11 2 8 24 6.3

14.19 3.6-7.9 45 5 7.5 6 9

Mean/ /8 /7 6 /12 /9.3

CMS A K.0-K 9 53 5 8 8 6 10.6

K 6-1 6 45 5 5 6 8 9

C 10.1 9 65 6 7 2 9 10.8

D 1 6.2 9 64 8 7 1 9 8

E 2 6-3 9 70 8 78 9 88

I 3 6-4 9 69 9 63 11 7.7

C 4 6-6 0 60 9 5 5 6.7
Mcan/ /7 i6 9 /9 /8.8

ITBS 1.7,2 6 68 10 3 8 18 6.8

8 2 7-3 5 68 12 23 40 5.7

9-14 3.7 57 3 14 3 4 19

Mean/ /8 /6 8 /17 /10.5
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MAT

Mean/

P1

P2

El

Int

I 5-2 4

2 5-3 4

3.5-4 9

5 0.6.9

45

40

40

40

3

2

3

3

/3

15 0

33

1 2

2 4

/5.5

3

12

33

17

/16

15

20

13.3

13.3

/15.4

SAT P1 1.5-2.9 85 4 21.3 4 21.3

P2 2 5-3.9 90 8 6.0 11 25

P3 35.4.9 80 9 67 12 8.9

11 4 5-5.9 85 8 3 1 27 10.6

12 5 5.7 9 85 8 26 32 106

Mean/ /7 /8 /18 /i2.3

SRA A K.6-1 5 97 6 13 9 7 16 2

B 1 6-2 5 115 7 16 4 7 16.4

C 2 6.3 5 85 6 14 2 6 14.2

D 3 6-4 5 48 3 160 3 16

L 4 6.6 5 50 4 12 5 4 12.5

1 6 6.8 1 50 4 12 5 4 12.5

Mean/ /5 /14 3 /52 /14.6

I
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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 variable 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 I, Primary 2, Primary
3, Intermediate I, 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 Iowa Tests of Basic Skills (ITBS) levels 7-13; the Com-
preheTtive 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 either any part of the
item itself or options from word to picture to passage to question to clozc 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.

RESULTS AND DISCUSSION

Format information specific to each individual test is presented in 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 Iowa Tests of Basic Skills, both of which have
an avetagt. 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 every 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 c f children with learning or attentkonal difficulties
may wish to consider various options to help ensure that all possible bias is eliminated
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from standardized tests. Teachers and school districts should consider using standard-
ized tests with the lower rAt.mbers of format changes. When it is not possible to change
tests administered, the v.acher should provide practice and training with difficult for-
mats. In addition, if a teacher suspects 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 1 change every 1.2 minutes on the Metropolitan
Achievement Test to 1 change every 21.3 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 traininy

Elementary school children in test-taking skills on standardized

achievement tests were analyzed using meta-analysis techniques.

In contrast to previous reviews, the results of this analysis

suggest that training in test-taking skills has only a very small

effect on students' scores on standardized achievement tests.

Larger effects were noted for outcomes such as self-concept and

attitude toward tests, but these were based on a very small number

of studies. Longer training programs appear to be more effective,

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.
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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 lave been made that such training leads to

increased test scores (e.g., Bangert-Drowns, Kulik, & Kulik, 1983;

Fueyo, 1977; Jones & l_igon, 1981; Samson, 1184). Such training

programs are advocated primarily because achievement test results

are often used to assist in making aecisions about educational

placement, programming, and evaluation. To the degree that

achievement tests are measuring :.(st-taking skills rather than

mastery of the content ueing 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 effects 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 to 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 tests'. Although

children's scores on standardized achievement tests were the most

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.
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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 & Ligon, 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 aboe here

All 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.Ide tests.

All 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
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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 i':., 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

ii 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 current

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

fran 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,
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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 quality for each study, they did not report

analyses to determine if there were differential effects for

studies of high 'versus low quality. It may be, for example, that

investigations of lower quality 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 misleaoing. 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 arsus higher SES control for reading and test-

wiseness; and higher SES experimental versus higher SES control

for reading and test-wiseness. These four effect sizes ranged

from .38 to 1.52 of a standard deviation and averaged .90. To

report only the average of two ip- 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 1..evine'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 et al.

appear to have miscalculated the effect size. For example, in the

Romberg (1978) study, classrooms were ranaomly assigned to

treatments, and class averages were used a3 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 uced. 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 particularly beneficial for children in low socioeconomic

settings (e.g., Jones & Ligon, 1981; Jongsma & Warshauer, i975).

Unfortunately, Bangert-Drowns et al. did not address this issue.

Secondly, it is important to determine whether 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 Jct for different types of dependent

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

student attitude).
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Proce lure

!nation of studies. Several procedures were used to find as

many dies as possible which investigated the effect of teaching

0::%-tc.King 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 & !igon, 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

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' ajility 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 "0" (this "threat" is not a plausible

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

"threat" is a plausible aiternative 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 deviation2, a

figure which is similar to the effect 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 types 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 e.id 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 subdivided

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
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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 ds 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 with adequate validity for different levels of length of

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 .01. 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

for students from low socioeconomic 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 benefits. 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

socioeconomic 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 try 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 (r-s- .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)

(TS = .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 he cautious in drawing

conclusions. However, from these data it appears that training

does have a substantial effect on measures of test-taking skills.

Thus, it appears that those programs which measured the degree to

which studentc learned 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 different 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 currently 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

wc-th 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 evidence 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

'Although the terms are often used interchangably, an

important distinction 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 doubt: look 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

little 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 independent (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

Characteristics and Conclusions of Previous Reviewers of the Effect of Teaching Test-Taking Skills

Author/year
I of experi-

mental
studies
cited

Methods for
selecting
studies

specified?

Previous
reviewers

cited and
critiqued

Outcomes of
experimental
studies cited
in terms of

Conclusions
about effec-
tiveness of

training test-
taking skills

Variables
cite( which
covary with
effect of
training

Type of

studies
included

Ilangert-Drowns
it a1./1983

30 Yes No Standardized
effect size

Effective
rs .25

Length of train-
ing program,

type of training

Achievement

tests; elemen-
tary and secon-
dary level

Ford/1973 24 No No Conclusions Effective None Achievement, IQ,
and aptitude
tests; preschool
through adult

Fueyo/1977 19 No No Conclusions Effective None Achievement, IQ,
and aptitude
tests; preschool
through ,o,ult

Jones `Ligon/
1981

5 No No Conclusions Effective Maintenance of
effect

Socioeconomic
status

Achievement, IQ,
and aptitude

tests; pre :hool
through adult

Sarnacki/1979 17 No No Conclusions Effective None Achievement, IQ,
and aptitude
tests; preschool

through adult

Taylor/1981 34 Yes Yes Standardized
effect size

Effective

rs . .62
Type of trainiag,
unit of adminis-
tration, quality
of study, type of
test (achievement
vs. IQ)

Achievement, IQ,

and aptitude
tests; preschool
through adult
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Table 2

Mean Effect Size for All Levels of All Coded Variables

Adequate validity

TS SD
ES

N
ES

Inadequate validity

rs SD
ES

N
ES

All studies .20 .40 55 .29 .33 10

Total sample size Small (0-75) .32 .28 21 .40 .46 5
for study: Medium (76-150) .11 .50 24

large (150+) .15 .30 10 .18 .08 5

Grade level: 1st-3rd .03 .S1 25 .14 .06 6
4th-6th .33 .39 30 .59 .54 3

Socioeconomic low .18 .3/ 37 .33 .36 8
status level: Not low .24 .46 18 .11 .02 2

Use of reinforcement No .22 .40 48 - - -

procedures as part Yes
of training:

-.00 .43 7 .29 .33 10

Hours of training: less than 1 hr .09 .43 14 .37 .47 5

1 to 3 hrs .09 .30 22 - - -

4 hrs+ .40 .42 19 .20 .13 4

Use of practice No .22 .43 42 .40 .46 5

tests as part of Yes
training:

.12 .30 13 .16 .07 4

Ability level of Mixed .20 .52 47 .29 .33 10
students: High ability .09 .21 3 - -

Low ability .31 .12 5 - - -

Type of assignment Random .27 .39 40 .30 .40 7

to groups: Good matching .24 .01 2

Poor matching -.05 .37 13 .28 .10 3

Blinding of data Yes .13 .44 34 .16 .07 4
collector: No .31 .30 21 .38 .42 6

Type of outcome measure:
Achievement test 10 .33 44 .29 .33 10
Test-wiseness test .71 .57 5 - - -

Other (anxiety, self-esteem,
attitude) .44 .36 6 - - -

is a mean effect size for a particular group.

SDES standard deviation of effect size distribution for a
particular group.

NES number of effect sizes on which a computation is based.

Note. Several other variables including Percent Male, Percent Handicapped,
an 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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Table 3

Mean Effect Sizes for Achievement Test Scores from Studies of

Adequate Validity, Broken Down by Treatment Length, SES Level, and

Grade Level

Mean ES SD
ES

n
ES

N
Studies

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
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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 treatment length and SES for

achievement test scores from studies with adequate validity.
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.50
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(6 ES's from 4 studies)

Low SES

(5 ES's from 5 studies)
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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.
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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 skills.
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 strategies 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 rouit of training.



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 multiple-choice
items tend to improve test scores.

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

ilo

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

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

'Li, 14A0



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 conventions
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 been 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 a 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.

1 z:; u



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

2. The greatest advantage of using slent in the manufacture of steel is
that slent makes steel
a. transparent
b. stainless
c. heavy
d. bulky

3. The 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 always played at every celebration

4. 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 test-takers to examine all choices presented after
the stem of a multiple-choice question in order to analyze the relation-
ships of the distractors to each other and, thereby, identify the choice
most likely to be correct. (1. c).

2. Absurd orations can be eliminated as incorrect choices, and thus,
increase the probability of choosing the correct answer. (Gibb, 1964).
(2. b).

3. 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).

4. Identifying similar (but slightly different) options again narrows
down the possibility of choosing incorrect answers. (Millman,
1969), (4. c).

1 4't
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Abstract

Fifty-eight third graders from two elementary school classrooms

were aseigned at random to test-tra)n;na and placebo groups.

Students in the test-training aroup 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

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 not 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-wiseness 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 in

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 curing standardized

testing.

The present investigation was intendei to address some of

these issues by providing training in test-taking skills to a

sample of third grade students and assessing, in 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 achievement tests.

Method

Subjects

Subjects were 58 elementary-age school children attending the

tnird grade in two different classrooms at a western rural school

district. Sex was evenly distributed. Subjects were selected 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

r
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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 given 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 memberships 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-flsk during testing was defined as student's eyes

directed toward test iooklet, pencil in hand, activity marking,

reading, 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 about here

gain scores between second aid third grade testing were

significantly higher intfavor 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,ilue. An

inspection of Figure 2, however, shows that the distribution of

these two groups differs strongly. These differences are most

Insert Figure 2 about here

1 't.dC)
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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's 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

4
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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 not necessarily a realistic expectation. What was

expected was a roughly normal distribution centering around the

mean of about 5, which is in fact 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.
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Table 1

T-Tests by Group

CTBS Reading Subtests

Variable N SD T_

2-tail

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)

Variable N 7- - SD T
2-tail
prob.

CTBS total battery

Tx 29 150.17

Cx 29 154.03

24.68

24.10

-.60 .549

Attitude toward test-taking

Tx 29 5.59 2.97

.59 .557

Cx 27 5.04 3.95

On-task during directions

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

Cx 18 77.28' 14.98

Total on-task

Tx 18 65.78 14.76

-.45 .656

Cx 18 67.78 11.82
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Table 2

Gain Score Differences Between the Lower Half of-Each Group (Chosen

by Last Year's Total Reading)

Variable 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 i2 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 14 11.86 107.92 28.84

)



Figure Captions

Figure 1. Attitude measure.

Figure 2. Distribt ion of attitude scores.
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Circle YES or NO.

YES NO 1. Taking a test is my favorite thing to do
at school.

YES NO 2. Sometimes I am nervous when I take a
test.

YES NO 3. I look forward to taking a test.

YES NO 4. I dislike taking a test when I don't know
the answers.

YES NO 5. I wish we had fewer tests.

YES NO 6. Taking a test is always fun.

.1,--c NO 7. I like tests even when I don't know the0
answers.

YES NO 8. Taking a test is one of the worst things
about school.

0 YES NO 9. I would rather do something else besides
take a test.

YES NO 10. I wish we had more tests.

)



8

>- 6
(.)Z
Liina
MI-I-1 4

u.

Z
LL.1

2 2

0

81
[

00
00

'... 0..

00

.... 0.

I 1 I 1 I I 1 1

0 -I 1-2 2-3 3-4 4-5 5-6 6-7 7-8

PLACEBO

/ ' ....

TRAINING

1 j....1
8-9 9-10 10

COMBINED ATTITUDE SCORES

I 2 3 4 5 6 7 8 9 10

ATTITUDE SCORE

ltio



APPENDIX M

CAN LD STUDENTS EFFECTIVELY USE SEPARATE ANSWER SHEETS?



e

S

a

Perceptual and Motor 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 AlarhaAnchorage Utah Still. University

Sun:m.47.-100 regular class and learning disabled students were admin-
istered three subtests of the Comprehensive Test of Basic Skills for which all
correct answers had been identified in the students' test booklet. Analysis of
the completed separate answer sheets indicated that learning disabled students
answered fewer total items 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 in outside the line.
Implications for further research and training are given.

la recent years, attention has focused upon the skills and strategies learning
disabled students apply independently 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-
cated that group-administered achievement tests can be reliable and valid for
learning disabled students (Price, 1984), some deficiencies in test-th,:ing 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, error 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, 1985a), 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 disabled students were
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 stu-
dents' test performance (Tolfa, Scruggs, & Bennion, 1985).

'The research reported here was supported in part by a grant from the Department of
Education, Office of Special Education Programs, No. G008300008. The authors would
like to thank Mrs. Bonnie 0;sen for her assistance with this project and Mary Ellen
Heiner for her assistance in the preparation of the manuscript. Address requests for
reprints to Thomas E. Scruggs, Developmental Center for Handicapped Persons, Utah
State University, Logan, UT 84322.6840.
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Another important format change which takes place on standardized tests
/ after the primary grade/is the inclusion of separate answer sheets 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 sheets (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:ty,
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 percept-Lid-motor skills become obvious.

In a recent meta-analysis of Wechsler Intelligence Scale fo: Children
Revised (WISCR) subtest scores of learning disabled children, Kava le and
Forness (1984) concluded that such students had as a grout) scored somewhat
lower on the WISCR 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 unknown.

It has been suggested that students can be trained to use a separate answer
sheet (McKee, 1967; Ramseyer & Cashen, 1971). McKee (1967) described
training 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 & Cashei., 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 Grad,. 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.

METHOD

Subject/

Subjects were 101 students enrolled in Grade 4 of an elementary school in a white,
middle-class, rural university community in northern Utah. All students were between
119 and 130 mo. of age and had not been previously promoted or retained relative 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

1 a As
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ability coupled with two years' discrepancy on standardized achievement tests. Average
Wechsler Intelligence Scale for ChildrenRevised (WISCR) 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 identified as "gifted,"
"remedial," or identified for special services of any kind. Average Total Reading grade
equivalent from the Comprehensive 'lest of Basic Skills was 4.24 (SD = 1.42). Intel-
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.

Materials

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 a black arrow in the test booklet. Subtests 1, 4, and 7 were selected as
target subtests. All subtests contained 45 questions. A presenter's script was prepared.
Procedars

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 students 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 told that they would be given a test that already had the correct
answers marked and that their task was to mark the correct answer on the separate answer
sheet. They were told to work as quickly and carefully as possible; 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 section.
on the answer sheet and that students were working as quickly and efficiently as possible.

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

RESULTS AND DISCUSSION

Each subtest was evaluated based on total number of items completed, total
percent marked correctly, and total percent marked outside the circle (i.e.,
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 disabled group obtained a mean score of 86.2 (SD = 18.0). These
differences were statistically significant (199 = 2.19, p 7 .03). For percent
of !nuked 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 a 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 (t21 = 1.71, p =
.10) according to a separate variance estimate with a ,I correction (Ferguson,
1982). The nondisabled group marked a mean percent of 7.8 (SD = 8.6)
answers outside the line, while the learning disabled sample marked L 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 and 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.
Finill!y, the lack of available ;Qs 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 WISCR have
previously indicated only a weak relation to general intelligence (Satt ler, 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. Beanie, 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 competency-
test performance of learning disabled students. Although some r' .tscriptive
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) Inc: 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 answer
sheets has not been 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 REPLICATION1

DEBRA TOLFA, THOMAS E. SCR.UGGS, AND MARGO A. MASTROPIERI

Utah Sta. University

Stsmtndry.-48 behaviorally disordered and 48 more average students were
administered a test attitude survey immediately after district-wide standardized

achievement testing. Results were consistent with previous research 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 in addition to <ncial or emotional functioning
that is substantially different 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

(Silberberg & Silberberg, 1971), impulsivity (Letteri, 1979), and responses
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 behaviorall" disordered students were compared with those of
their normally functioning peers on a 12-item s, 7ey of test attitudes. The

behaviorally disordered students differed significantly from their normally
functioning peers on the over-all survey as well as the specific factors involving

subjective feelings about tests and feelings about the personal importance of

tests Groups did not differ 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 self-contained rooms were admin-

istered a longer survey. Groups, which were equivalent with respect to num-
ber, age, sex, and grade, were then compared. There was no difference between

'The research destaibt,1 here was supported in part by a grant from the Department of
Education, Special Education Programs, Office of Special Education and Rehabilitative
Services, No. G008300008. The authors thank Ms Cathy Smith, Coordinator of Special
Education, Hillview TS.ementary School, Salt Lake City, Utah for her cooperation as well

as Ursula Pimentel and Mary Ellen Heiner for their assistance in the preparat.on of this
manuscript. Address requests for reprints to Thomas E Scruggs, UMC, 68, Utah Star(

University, Logan, UT 84322.
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groups' scores on the total survey, on "personal feeling" items, or on "value of
tests" items. Scruggs, et al. (1985) concluded that further research was
necessary.

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

METHOD

Subjects

Subjects were 96 elementary school children attending a public school in
a western metropolitan community. Students were enrolled in Grad's 1

through 6. Of these students, 48 were classified as behaviorally dise.dcred,
while 48 were more typical students enrolled in regular classrooms of that
schooL To be iud.::ed in the study from the regular classroom, students were
selected at random, using a stratified random sampling technique, from 122
students representing the same grades. When possible, equal numbers of boys
and girls per grade were selected to match numbers represented in the target
population. The breakdown by grade and sex for each group was as follows:
3 students (1 boy, 2 girls) were enrolled in Grade 1, 8 students (5 boys, 3
girls) in Grade 2, 4 boys in Grade 3, 8 students (6 boys, 2 girls) in Grade 4,
11 students (behaviorally disordered = 9 boys, 2 girls; regular class = 6 boys,
5 girls) in Grade 5, and 14 students (behaviorally disordered = 11 boys, 3
girls; regular = 9 boys, 5 girls) were enrolled in Grade 6.

Students were identified as behaviorally disordered according to state and
P.L. 94-142 guidelines, whicil 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 Attitude Survey used by Scruggs. et al. (1985, Study 2)
was given. This survey contained such items as "tests are 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 test," and "I do poorly on tests."
Items were intended to tap students' feelings of the importance of tests to
themselves and to parents and teachers, as well as their own feelings toward tests.

The measure was administered immediately subsequent to yearly achieve-
ment testing. Administration of the survey was conducted in the sti,..!ents'
regular classroom, and items were answered together as the teacher read each
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item aloud. Students were given 1 point for a positive response (i.e., "yes"
to a positive statement, or "no" to ' negative statement) and 0 points for a
negative response.

REs Jun
The reliability (Kuder-Richardson 20) of the present survey for this

sample was .75, which indicated moderate reliability. Data were entered into
a 2 (group) X 2 (sex) analysis of variance which was significant for groups
(Flo __- 17.79, p < .001). No significant main effect was found for sex
(F1.91 = 2.15, p = .15). Also, their interaction only approached significance
(F1,e2 =-. 3.10, p = .08). Descriptive data are given in Table 1.

TABLE 1
MEANS AND STANDARD DEVIATIONS ON TEST ATTITUDE SURVEY

Sex Average Students Behaviorally Disordered Students
M SD M SD

Total 18.02 2.29 15 33 4 07
Girls 18.06 2.08 13.36 5 08
Boys 18.00 2.43 15.92 3.59

DISCUSSION

The present investigation replicated the findings of Study 1 of Scruggs,
et al. (1985) and suggests that behaviorally disordered children report less posi-
tive attitudes toward test-taking situations than their mc re normally functioning
peers. This study also extended previous findings to include Grades 1 through 6

Interpretation of the present findings must be made with caution, how-
ever, since on at least one previous occasion, behaviorally disordered students
did not report more negative attitudes than did their regular class peers These
discrepant findings may be due to inconsistencies in samples or may reflect
other variables, such as time of year or prior test experience, which could only
be uncovered through further research. These results suggest that behaviorally
clis,Irdered students differ from their normally functioning peers in rest - taking
attitudes. Clarifying basic idations between test scores and test attitudes of
behaviorally disordered students requires study
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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

stud.int? classified as behaviorally disordered had differentially

betefited 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, & Gra'uowski, 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 (ID) and behaviorally

disordered (BD) students exhibit deficiencies in this 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 to 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 modified versions to third grade Lq students.

They provided some evidence that such :::odifications enhanced LD

students' performance on competency tests. StatIstica

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 concluded thlt, in general, coaching had a

very small overall effect on test ;cores, with scmewhat larger

effects being found for younger students, lower SES students, and

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

II 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

II Scruggs and Mastropieri (in press b) using a larger subject sample

of LD and BD students. It was concluded that such training could

have a strong facilitative effect (8-10 percentile points) on

0 reading subtests with more complicated fcrmat demands, as

suggested by Tolfa, Scruggs, and Bennion (1985).

The findings of Scruggs and Mastropieri (in press b) and

0 Scruggs and Tolfa (1985), although encouraging, left several

issues unaddressed. First, the subjects in these investigations

were mostly primary level students, generally less familiar with

0 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

AI areas, leaving open the question of whether sucA 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

treatment by handicapping condition interaction was not possible.

It was, therefore, the purpose of the present research to

replicate and extend previous findings of training 4n 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 handicapping 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. All students were
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receiving special services in which structured academic

environments were provided.

0 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 Achievement 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 al/al-.:hie for only 75% of the subjects. More

complete academic test information is given in the Results

section.

Materials

Materials were developed specifically for the present

investigation and consisted of (a) a practice test knklet 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

41 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 Scruggs' (1985).



Test Performance

8

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 slbtests. 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 regulai school personnel.

Completed answer sheets were machine scored.

Results

Scaled scores were chosen for the present analysis because of

their consistency across grade levels 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.

41 Although the multivariate effect for handicapping condition did

not approach significance, F(5,77) approximation - 1.69, p - .147,

1 3,i
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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 1,cruggs 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 the

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 (MES 10) (Scruggs, Bennion, & White, in press).

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 previous 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

handicapped 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).

1(1E-tit).
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Table 1

Standard Score Means and Standard Deviations

Learning Disabled Behaviorally Disordered

Subtest Treatment Control Treatment Control

Reading
Comprehension 588.43(33.1) 599.96(25.8) 604.33(50.57) 591.91(24.7)

Word Study
Skills 600.38(22.6) 587.30(25.6) 608.22(39.6) 594.70(26.0)

Mathematics
Concepts 593.57(27.2) 595.04(21.7) 620.17(42.7) 591.13(20.9)

Mathematics
Computation 601.76(39.5) 599.65(29.6) 609.06(40.9) 591.22(27.7)

Mathematics
Applications 595.62(28.7) 593.87(29.3) 591.50(33.0) 584.09(27.7)
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Table 2

Obtained Effect Sizes

Subtest Effect Size*

Reading Comprehen -ion .10

Word Study Skills .53

Math Concepts .59

Math Computation .47

Math Applications .15

*All 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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IMPROVING THE TEST-TAKING SKILLS OF
LEARNING-DISABLED STUDENTS'

THOMAS E. SCRUGGS AND DEBRA TOLFA

Utah State University

Sammary.-16 learning-disabled second- and third-grade students were
matched on previous years' achievement scores and grade and assigned at

random to experimental and control conditions. Students in the experimental
condit;on were given 8 20-min. sessions of training in testoiking skills par-
ticuL, to the Stanford Achievement Test. Analysis of test scores indicated
trained students scored significantly higher on one subtest of a shortened
version of the test than students who had not been trained.

Since the seminal article by Millman, Bishop, and Lt .1 in 1965 on test-
wiseness, or test-taking skills, interest has grown in the construct ,..) f test-wise-
ness as a possible source of measurement error (5). Although some specific
groups and populations have been said to be low in "test-wiseness" (9), the
issue of whether or not students classified as learning disabled exhibit 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 results indicated that, although nondisabled students
were able to take advantage a prior or partial knowledge and deductive reason-
ing strategics 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 interviewed regarding their
strategies on reading-achievement-test items. Results suggested that learning-
disabled students were less likely than their nondisabled peers to apply "ap-
propriate test-taking strategics" tG rcadingcomprehension-test items and learn-
ing-disabled students were more likely than nondisabled peers to be misled by
particular format demands on tests of "word-study skills" (i.e., phonetic anal-
ysis). .

Although the above research indicates that learning-disabled students may
be lacking with respect to specific test-taking skills, this research does not in-
dicate that these students can easily be taught these skills to the extent that
achievement-test performance would improve. In fact, little is known about
teaching test-taking skills to learning-disabled students. Recently, Dunn (2)
successfully taught test-taking skills to a sample of junior high school age

This research was supported in part by a grant from the Department of Education. Office
of Special Education, No. G008300008. The authors thank Marilyn Tinnakul and Mary
Ellen Heiner far their assistance in the preparation of the manuscript. Address requests
for reprints to Thomas E. Scruggs, PILE), UMC 68, Developmental Center for I Irildi
capped Persons, Utah Stare University, Logan, Utah 84322.
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learning-disabled students, but to date, test-taking skills have not been taught

elementary-aged learning-disabled students. The purpose of the present re-

search was to determine whether specific test-taking skills could be r4ught to

elementary-aged learning-disabled students to improve their performance on

standardized achievement-test items.

METHOD

Subjects were 16 second- and third-grade learning-disabled students attending

special education classes in a western metropolitan area' Criteria for placement as

learning disabled included average intelligence coupled with 40% discrepancy between

ability and at least two areas of academic functioning. Although 1Qs were not available

for this study, all students were said to have been functioning within a normal range of

intelligence. Students were individually matched on the basis of grade and previous

year's reading test scores anti assigned at random to either experimental or control groups.

Average reading percentile w:s 29.0 (SD = 18.5) for the experimental group and 28.3

(SD = 19.7) for the contro' group. Average age for each group was 7 yr., 8 mo (SDs

8 mo. and 6.5 rnt.; tarowt, 7 yr. to 8 yr., 4 mo. and 7 yr., 1 mo. to 8 yr., 6 mo, re-

specevely, for experimental and control groups). Five (62.5%) second graders and three

(37.5%) third graders were in each 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 each grade in a direct-instruction format

and accompanying workbooks for students which included pencil-and-paper practice
w-tivities.1 All items were similar to, but not exact items from, the Stanford Achievement

Test. The general test-taking strategics taught in these materials included attending,

marking answers carefully, choosing the best answer carefully, error-avoidance strategics,

and appropriate situations for soliciting the teacher's attention. Specific test-taking

strategies were taught for each reading subtest in the Stanford Achievement Test. These

included structured practice on specific test formats for each subtest, and specific applica-

tion of general test-taking strategies to each specific subtest. For example, with respect

to the "letter- sound" component of the Word Study Skills subtest, students were taught

to employ the following sequence of strategies: Look at and read the first word. Pro.

nounce to yourself and think of the sound of the underlined letter. Carefully look sr

the underlined choices and choose the word with the same sound as the underlined letter

If you don't know all the words, read the words you do know or read parts of indiv,dual

words you may know. If you're not sure of the answer, see if there are some answers
that you arc sure arc not correct and elimmatt those. Color in the answer quick, dark,

and inside the line. Guess if you are still not sure; never skip an answer
Experimenul subjects were taught in small groups for four 20-min lessons per week

for 2 wk. Positive responding and attention to task were reinforced with stickers

The first seven sessions taught the use of test-taking strategies within the specific

context of each of the reading-related subtests The last session consisted of a general

review of all previous procedures. Each day of instruction involved extensive work with

practice activities applied to practice test items. Students were given no information

concerning the content of the actual test not specified in the published test directions

-A small group of fourth-grade learningdisabled students was originally intended for
inclusion in the study but had to he dropped because attrition and methodological
problems were associated with the test administration for this group
T. E Scruggs ac J. Williams, SUPER SCORE test -taking manuals and workbooks
(Unpublished training materials, Utah State University, 1981)
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Following the last training procedure and posttest, all trained and control students were

administered shortened versions of the reading subtests of the Sanford Achievement Test.

Items were taken from the Primary 2 level, Form E and Primary 3 level, Form E.

The shortened version for Primary 2 level included the first 13 items on the Comprchen

sion s&xest and the first 16 items on the Word Study Skills subtest. The shortened

versioi, or the Primary 3 level included Items 9 to 22 on the Comprehension subtest and

Item 1 to 9 and 19 to 32 on the Word Study Skills subtest. The Primary 2 test had a

tote. o' 13 Comprehension questions and 16 Word Study questions; while the Primary 3

test h'u r total of 14 Comprehension questions and 23 Word Study questions. The

ni.m! tans was chosen for each condition to represent the number of items expected

to lc cot tk.:cted in 20 min., according to directions. Although the mamas were shortened

, co.n.aodate the students scheduling constraints, standardization procedures were
in the administration of the test, which was done in the resource setting by an

.itiminist nor unfamiliar to the students any unaware of group membership of the

students. Percent correct scores were analyzed instead of mean number correct because

there was a different total number of items for each subtest and level

RESULTS AND DISCUSSION

Pere rn correct scores for experimental and control students were com-
pared statistically by means of t tests for independent means,' for Word Study

Skills, Reading Comprehension, and combined subtests. Descriptively exper-

imental students scored an average of 77.1% (SD .= 13.6), 48.9% (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 55.4% (SD 15.1) on the

same subtests. The only significant difference between groups was on the

Word Study Skills subtest (ti, = 2.38, p = .03). Differences were not found

on either the Reo.ding Comprehension OH = .10) or the total subtest
= 1.05) scores.

It was seen that learning-disabled students trained in test-taking skills
significantly 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 is not certain why performance was
impi.oved on one subtest but not another, it is possible that performance on
the Word Study Skills subtest was more easily trained because this subtest con-

tained several different formats, introduced over a short period of time, which

may have been confusing to the control students. The resulting effect site of
this subtest (1.01 SD units) as well as the total score effect size (.63 SD units)

are substantially larger than those reported in the literature ( I, 8) and may
indicate the deficit in test-taking skills may he somewhat stronger for this

sample than others as supported by recent research
'Suite subjects were matched, it is possible to compute r tests for correlated data, this was
not done here since scores of matched subjects acre not correlated on the posttest
Corresponding t ratios for correlated data (dl = 7) were essentially equivalent at 220

= (6), 0.10. and 1.12 for Word Study Skills, Reading Comprehension, and
totA suhresti, respectively
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At least some aspects of the training appear to have been effective in
raising test performance; however, the use of a no-treatment control group
prohibits drawing conclusions regarding what specific aspects of the training
were most effective. Further research could help clarify these variables.

Although it is true that the use of standardized achievement tests in special
education is a controversial issue (4), it is also true that it is the obligation
of special education personnel to maximize the functioning of learning-disabled
students whenever possible, including performance on standardized achieve-
ment tests. It is also true that the skills taught for use on the Stanford Achieve-
ment Test may be even more valuable for teacher-made tests which may con-
tain even more cues for the effective use of test-taking skills Although the
findings of the present investigation are promising, the small sample and the
reduced version of the Stanford Achievement Test used as a dependent measure
indicate that replication of these findings is necessary.
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MYTHS AND REALITIES

Thomas E. Scruggs Steven A. Lifson
Utah. State University

ABSTRACT

The popular conception of lest wiseness is reviewed and evaluated All hough some
suppi In for the concept of test .wtseness exists, in general the influence of I est-
wiseness has been greatly overestimated particularly with respect to (a) cont Hi-
t ion t 0 measurement error. ( It) cultural differences. (c ) independence fr general
intelligence, and (d) facility for training. This art tele places common statements
regarding test -wisenes.s in perspective of actual research findings.

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-
esteem (e.g., Roen, 1960). Such possible
elements of measurement error have been
discussed in detail by Jensen (1980).

Since 1965, an additional construct
has been discussed repeatedly in the litera-
ture which is commonly thought to involve
a substantial source of measurement error.
This construct was defined by Millman,
Bishop, and Ebel (1965), as "test-wiseness"
(TW). Millman et at 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 measurement problem
than the student high in TW (Slakter,
Koehler, & Hampton, 1970).

ANALYSIS AND M EASIIREMENT 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 motivation al states
of the test-taker. 1 n 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 elements included
(a) time using strategies, (b) error avoid-

The preparation of this manuscript was supported in part by a grant from the U.S. Department of Education,
Research in the Education of the Handicapped, aG008300008. The authors would like to thank Mary Ellen
Heiner and Roberta LaMont for their assistance in the preparation of this manuscript.
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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 guessing when it was likely to benefit the
test-taker. Deductive reasoning 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 each other (similar
options), and use of content information
from other test items and options.

The two elements 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 d istrac tor, and gram-
matical inconsistencies between stem and
options. Avoidance of items using the
words "always" and "never" (specific de-
terminers) was also r!onsidered a cue-
using strategy.

Researchers 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 use of spe-
cific TW skills and embed these items 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
Slakter, 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;

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 nonsense 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). Finally, such general
TW strategies as use of prior or partial
knowledge, deductive reasoning, and use
of prior items 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 literature 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
evaluated over the past two decades. It is
the view of the present authors, however,
that much of the influence associated 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 its 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
seen to differ substantially with respect to
test-wiseness, 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.
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Myths and Realities

Wm #1: TEsr-WisENESS ISNOT
SUBSTANTIALLY RELATED l'O

GENERAL I NIELLIGENCE

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 a less 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 investigai.ions will
be discussed in turn.

Dunn and Goldstein (1959) correlated
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 (.52-.72) were found between IQ 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 levels of
intelligence" (p. 178). In this investigation,
however, no direct assessment of the rela-
tion between IQ and 'IW 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 demonstrate the lack
of a strong relation, but merely failed to
support his own predictions with respect
to one aspect of the 1V/intelligence issue.

The most commonly cited study with
respect to test-wiseness and intelligence
was conducted by Diamond and Evans
(1972). These researchers concluded that
TW is cue-specific (that 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 IQ and TW reported by Diamond
and Evans was .49 which, if corrected for
attenuation of the somewhat unreliable
test-wiseness test, becomes a correlation of
.61. In either case, the obtained correlation
is strong enough to constitute a moderate
relation between test-wiseness as measured
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 of1V than accurately
reporting the data

Other researchers, not as widely cited,
have provided stronger information that
TW and intelligence are in fact related.
Anderson (1973) reports, "analysis of the
correlational data indicates that for the
total sample a significant (though moder-
ate) correlation is obtained between 11V
and mental ability, between TW and ach-
ievement, and between 1W and deductive
reasoning ability" (page 89). Mill ikin (1975)

correlated performance on a test-wiseness
Lest and a general mental ability test on a
sample of 306 eleventh grade subjects, and
found a significant relation between a
measure of general ability and TW.

Taken as a whole, the bulk of the
research literature seems to indicate 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. Th us,
Dillard, Warrior-Benjamin, and Perrin
(1977) maintained, "Kreit (1967) found
that improved test-wiseness and intelli-
gence were not significantly related" (p.
1 135). 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

(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). Wahtstrom 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, relevant 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

which imply the correctness (or incorrect-
ness) of each other, utilization of relevant
content information in other test items,
and choice of items which encompass 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 a determination 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, ele-
ments of truth remain. If it is obvious t hat
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 exi.cnt 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 tests 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-wiseness
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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MYTH #2: TEST-WISENESS CONSTMITES A
LARGE SOURCE OF VARIANCE/

TEsr-WisENEss CUES ARE
COMMONLY FOUND ON TESTS

Although it is 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 1W is a
potential source of error. Gross (1977)
argues, "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 in measurement
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 scoresand is
a possible depressor of test validity" (p.
253). Some authors, however, have magni-
fied the importance of this argument 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 eficet 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 is whether, in fact, rot constitutes
a largesource 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.&, 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 a result of training in TW, the fact is that
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 selected 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 IQ" myth), (b)
risk taking (i c., guessing) exerted a signifi-
cant influence on test score only when
guessing was inhibited in control condi-
tions, and (c) although time using was suc-
cessfully taught, it did not affect test score.
Thus, the very dissertation cited by Sar-
nacki suggests that 1W constitutes a rela-
tively small 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 significant partial corre-
lations 'detween 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). Analysis of the actual extent
of performance advantage ofstudents 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

0 1 :
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vocabulary items were not high (r's of .27
and .14 for 1W 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. to 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 h response sets to artifi-
cially inflate scores. Even if these data are
true, the point remains that test-takers
would need 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 docuntent 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
wIt ether TW cues arc commonly present in
achievement tests, the present authors
have recently examined five major stand-
ardized achievement tests (California
Achievement. 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

of variance" '1W 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, Wahlstrom and
Bocrsma (1968) have argued 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, there is a logical flaw in it. Those
who advocate training in 1W 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 outguessing test items
for which the content is not known would
result in more, rather than less, measure-
ment error. At any rate, the interests of the
teacher and students would be better
served by putting additional time into
training the teacher to construct better
items, rather than teaching the students to
outguess them more effectively.

MYTH #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
Millman 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 measureTW 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" differences in 1W. This p:Nssi-
bility has led to much research on training
American minority groups on TW skills.
Often, 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 la TW I learning program
would be not only to decrease the errors of
measurement mentioned by Ebel (1965, p.
206), but. to decrease the handicap under
which many examinees apparently oper-
ate. For example, certain subsets of the
pope let ion (black students, rural students,
etc.) score lower on achievement tests
than the population at large" (p. 253). The
assumption by these authors is that much
of the difference in achievement. test scores
is due to 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
cult u rally different children" (p. 198), they
implicitly referred to American minorities.
Ortar act ually speaks of the difficulties in
using standardized tests when faced with a
culturally diverse population, stating that
under such circumstances, the assump-
t ion of equality of past experience cannot
be made. It is not clear that this statement
is accurate when applied to inner city,
black, or lower socioeconomic status stu-
dents.

Most. empirical studies attempting to
document 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 aTW 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 at
(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 rel a-
t ively inexperienced with tests in general.
. ire performance of black second 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
group they studied. What they have done 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 of the
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.
221).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 training is 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-citychildren,
support for this hypothesis was not found.
It was found that black inner-city children
performed significantly above chance on a
TW insi rument, 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 neil her be assumed that disadvan-
taged or minority groups lack TW, nor that.
a relation between TW and achievement
lest 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- wiseness, and this defi-
ciency being responsible for much of the
performance differences 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 non m inority groups have not
been found, a recent investigation does
offer some support for the -cultural differ-
ence in TW" issue. Through meta-analysis
procedures, Scruggs, Bennion, and While
(in press) have been able to make quantit-
ative comparisons in the effectiveness of
TW training on achievement test scores of
minority and nonminority Aroups which
were not directly assessed oy individual
studies. Scruggs et al. evaluated 24 empiri-
cal studies which investigated the effects of
TW trainingon elementary school students,
grades 1 through 6. It was found that with
less than 4 hours oftreatment, neither low
SES" nor not low SES" subjects benefited
appreciably (average effect sizes of - .05
and .08). With more than 4 hours of treat-
ment, students from low socioeconomic

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
more 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
representing low SESgroups in the studies
evaluated were also members of inner city
minon'y grouns. It must be noted, how-
ever, thas I effect size differential for a
:31 udent 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 achievement tests. Although the
Scruggs et al. (in press) study provides
sonic evidence that students from low SES
and minority backgrounds may suffer
somewhat. with respect to TW skills, these
deficiencies explain little of performance
differences between the two groups.

Mriii #4: TEsT-WisENkss Is EASILY
TRAINEII AND I? ESIII.TS IN LARGE GAINS IN

TEST l'ERFORMAN(i

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 Mean be Laught in a relatively short
amount of time with significantly higher
performance on standardized tests result-
ing." Slakter goes on to cite several others
who "significantly" raised achievement test
scores by TW training (e.g C,allenbach,
1973; Gross, 1976; Wahlstrom & 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

216
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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 educational standards. 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 elementary grades for raising scores on
achievement tests was .10, less than half of
that r_ported by Bangert-Drowns et aL,
reflecting grade equivalent increases of
questionable significance. It was only after
relatively long-term training (i.e., longer
than 4 hours) that the resulting effect sizes
began to resemble those reported by
Bangert-Drowns et at This finding demon-
strated by meta-analysis in the elementary
grade level has recently been demonstrated
to be true with college -bound students on
the Scholastic Aptitude Test (De Simon ian
& Laird, 1983). Thus, it appears that the
notion that.TW is 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 7W
instrument (e.g., Gibb, 191,4; SI.:cter et al.,
1970; Moresh ultz & Baku-, I966). It was
found that 1W training does substantially
and easily increase scores on TW instru-
ments, and these findings have aeen sup-
ported by the mea-analysis of Scruggs et
al. (in press). Although this type of training
does seem to be effective in promoting
scores on TW tests, the extent to which 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 c ,;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
out of hand. Sarnacki (1979) argues uncon-
vincingly that even if teachers are trained

in the principles ofTW, item faults may still
occur. One may just as easily assert that
students may forget some of the TW skills
they were taught In fact, if the same
amount of time was spent 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) relatively small 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 pessim-
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 whom relatively
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) spontaneous 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 1W
gaining of regular third grade students
has indic4ted 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 b en achieved in special
education populacions (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 there is 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 me re
serious decisions regarding education al
placement. In other words, although gains
have typically been small and 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 do in fact
exhibit less efficient test-taking strategies
than their nonhandicapped peers, and it
would seem logical to assert that these
students should be trained to utilize the
same strategies that other students are
spontaneously 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 verified, (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

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 'fW
skills. Finally, in the case of special educa-
tion students, it may be advisable to ensure
that all such students have had sonic addi-
tional guided practice on unfamiliar test
formats.

It can be concluded that .ilthough TW
as a construct is weaker and less pervasive
than commonly assumed, there is never-
theless tangible evidence of its (perhaps
multifaceted) existence and sonic indica-
tion that, although large groups Lend 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 may do much
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

Research describing academic and intellectual characteristics of behavior-
ally disordered students is reviewed. Investigations reviewed in this paper
h- ' focused on areas of intellectual, academic. and psychosocial function-
ing as they pertain to school achievement. In general, it has been found that
behaviorally disordered students exhibit academic deficiencies greater
than those exhibited on tests of intellectual functioning and perform below
average in all content areas. with particular discrepancies noted in math
functioning In addition, variables such as locus of control, responses to the
test-taking situation. and attitudes toward academic tasks, may covary with
academic 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 programing occurs in academic environments, however, it is 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 deficient in 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
characteristics 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-
based articles pertaining to academic and intellectual characteristics of behav-
iorally 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 series, Severe Behavior
Disorders of Children and Youth, were examined for relevant articles Articles
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 !his manuscript was supported in pan by a grant from the Department of Educatnn.
Special Education Programs. No 0008300008 The authors would Me to thank Ursula Pimentel for
her assistance in the preparation of this manuscript Address requests for reprints to the first author
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social functioning and academic performance.

INTELUGENCE

Studies; of intellectual functioning are of releva ce to the study of academic
charac'.eristics for two reasons: (8)10 consistently has been a strong predictor
of academic achievement (Kauffman. 1985): and (b) 10 scores 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 10 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 for 2 to 8 years
to have a mean IQ 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 IQ 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 IQ 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 10 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 girls and 69 boys) who
had been inpatients at a neuropsychiatric institute had, on the average. IQ
scores in the low 90s

Reilly. Ross. and Bullock (1980) examined the intellectual performance of
177 adjudicated adolescents and reported a mean IQ 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 Intelligence Scale for Children -
Revised (WISC -R) which requires visual sequencing of simple stories, but
lowest on those verbal subtests which require knowledge of the "outside
world' Information, Similarities. Vocabulary. Finally, a relation between IQ
performance and violent behavior was not found in this investigation

Research on intellectual performance of disturbed children reveals that the
majority of mildly and moderately disturbed children fall only slightly below
average in 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 IQ scores in
combination with achievement test scores can provide information regarding
relative discrepancies between ability and academic performance of the behav-
iorally disordered population. What 10 scores cannot do is describe behavior-
ally disordered students' actual levels of academic performance Kauffman
(1985). however, does maintain that lOs 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 (1971) reviewed research on school achievement
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TABLE 1

Academic Chara,:teristics Studies of the Behaviorally Disordered

Authors Subjects Task Results

Bullock & Reilly (1979) 188 adolescents adjudicated for
behavioral offenses

Epstein & Cullman (1983) 16 matched pairs (10, sex, CA,
ethnicity); LD & BD, public school
students

Forness, Bennett, & Tose
(1963)

Forness & Dvorak (1982)

Forness. Frankel,
Caldron & Carter (1979)

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 neuropsychlatric institute.
mean age 157 years

34 children (CA 7 0 to 129)
hospitalized for severe behavior
disorders

Wechsler Intelligence Scale, Wide
Range Achievement Test (WRAT)

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

Peabody Individual Achievement
Test (PIAT) and Wechsler
Intelligence Scale for Children-
Revised (WISC-R) were
administered to all students

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

Peabody Individual Achievement
Test (PIAT)

1 Average 10 of 90
2. Average achievement deficit in all areas
3. Discrepancies were greatest for males,

minorities, older students

1. BD students scored significantly higher
than LD students on all subjects except
general information subtest of PIAT and
math subtest of WRAT

1. Both girls and boys scored below expected
levels on PIAT (moderately)

2. Both girls and boys 10 in low 90s
3 12 yr old boys worse in reading

recognition and reading comprehension
4. 10 yr old girls 2.1 yrs below grade level
5 12 yr old girls 1.7 yrs below grade level

1 No significant test score differences except
on the reading comprehension subtest

1 Students were deficient in alt academic
areas particularly math and spelling

2 Longer hospitalization periods were
associated with greater academic gains
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Fuller & Goh (1981)

Glavin & Annesley (1966)

Glavin & DeGirolamo
(1966)

38 LD and 42 ED children, public
school setting; mean age 10 years

130 BD boys and 90 normal boys
in public school settings (BD
further divided into conduct
problem, withdrawn, and
inadequacy-lmmaturity groups)

1. 9 ED and 9 regular education
students; public school setting

2 15 ED students classified as
either conduct disordered or
withdrawn, and regular ED
students

Wechsler Intelligence Scale for 1

Children-Revised (WISC-R), Wide
Range Achievement Test (WRAT),
and Minnesota Percepto-Diagnostic 2.
Test (MPD) were administered to all
students

California Achievement Test (CAT)
and Behavioral Scales (Quay &

1

Peterson 67) 2.

3

Spelling words from GATEs A List 1

of Spelling Difficulties in 3876 words
(1937) were administered to both
groups 2

3

Discriminant analysis procedures indicated
that LD st dents and ED students could be
accurately placed
LDs lower than EDs on 10, reading,
spelling, and math but not on MPD
(however, no statistical tests computed on
results)

81 5% of the BO group were
underachieving in reading
72 3% of the 80 group were
underachieving in arithmetic
No significant differences in performance
were found between the conduct
disordered group and the withdrawn group

ED students made more "internal" errors
and fewer "external" errors than regular
students
Withdrawn students wrote significantly
more unrecognizable words
Conduct disordered students made
significantly more "refusal" errors
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TABLE 1

Academic Characteristics Studies of the Behaviorally Disordered

6

Authors Subjects Task Results

Glavin, Quay, & Werry Conduct problem children placed 1967, Wide Range Achievement 1 1968 arithmetic gain 1.7 years
(1971) in experimental special classrooms. Test (WRAT), 1968, California 2 1967 arithmetic gain 1 years

50% Afro-American, 10s 89-112. Achievement Test (CAT) 3 1968 reading gain 12 years
1967, N=11, mean age 108 months pre- and post 4 1967 reading gain .5 years
(age range 92-132). 1968, N.12,
mean age 112 months (age range

5 1968 greater emphasis on academic
achievement

89-131); both years, N.13 6 Gain indicates program b-ings changes in
specific learning-related behavior and
obtains concomitant gains in academic
achievement

Graubard (1971) 108 disturbed students in special Reading Achievement. Behavior 1 No overall reading deficiency
schools Problem Checklist 2 Observed deficiencies associated with

severity of conduct disorder

Graubard (1965) 35 disturbed delinquents Wechsler Intelligence Scale for 1 BD students did not differ from normals in
incarcerated at residential Children (WISC), Metropolitan communication pattern
treatment center, age range Achievement Test (MAT), Illinois 2 BD students have deficits in the visual-
8 years 6 months to 10 years Test of Psycholinquistic Abilities motor channel (the integration level)
11 months (ITPA), Monroe Test of Auditory 3 BD students have deficits in the Auditory

Blending (MTAB), and Harris Test
of Lateral Dominance (HTLD)

Vocal Automatic modality and in
directionality
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Grisubard (1964)

Harris & King (1982)

21 children in psychiatric
residential t.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 IQ 92 3
(range 71-108), all boys

242 children in grades 4 and 5 in
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 A I= 173)

Wechsler Intelligence Scale for
Children (WISC), Metropolitan
Achievement Test. Stanford
Achievement Test

Science Research Associates
Achievement Tests (SRA).
Children's Personality
Questionnaire (CPO), L-J
Sociometric Test (L-JST)

1. Difference between reading and math not
significant; mean grade rating both tests
4 75, mean grade reading comprehension
4 87. mean grade arithmetic computation
4 62

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

3 Not achieving commensurate with mental
ages and disabled in academic
achievement

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

1 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

2 BP 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

3 BP did not differ from any group
sociometrically

4 LBP did perform lower than all groups on
SRA, were preferred less by all groups
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TABLE 1

Academic Characteristics Studies of the Behaviorally Disordered

Authors Subjects Task Results

Hisama (1978)

Letteri (1979)

Motto & Lathan (1966)

48 special ed children with learning
and behavior problems: mean CA
1U8 months (ranges 96.132), public
schools; 3rd or 4th graders.
48 normal 3rd or 4th graders; free
from learning and behavior
problems randomly selected, mean
CA 106 months (ranges 90-136)

Children's Locus of Control Scale 1

(CLCS), Coding Test and Digit
Symbol Test from WISC. Wechsler
Adult Intelligence Scale (WAIS), 2.

NIM game (match game)

200 subjects (some BD some not) Cognitive Profile

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 9-3 to 15-1), as group,
in dull normal of general
intelligence

3

Wechfler Intelligence Scale for 1

Children (WISC). Wechsler Adult
Intelligence Scale (WAIS). Stanford- 2
Bonet, Form L, California
Achievement Test (CAT), reading
and arithmetic

3

No significant difference in CLCS scores
between normals and LD and 1. BD not
externahy oriented
Coding Test showed children with
internality performed better than those
with externality
Within experimental group, externally-
oriented child responded to success
experience positively and performance
depressed under failure condition

Cognitive profile associated with low
academic achievement and severe
behavior problems is simple, leveler,
intolerant for ambiguous information,
global, broad. non-focuser, and impulsive

Uniformity of achievement in reading and
arithmetic - not significantly different
Females, CA 1 4 below expectations in
reading. CA 1 6 below expectations in
arithmetic, MA .7 below expectancy in
reauliiy, and 9 below in arithmetic
Males, CA 2 6 below reading expectancy:
CA 3.7 below expectancy in arithmetic; MA
1 8 below reading, and 1.9 below
arithmetic
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Perna, Dunlap, & Dillard
(1964)

Reilly, Ross, &
Bullock (1960)

63 males classified as mildly to
moderately ED in public schools.
age range 10.15 years (mean age
12.9 years)

177 adolescents adjudicated for
specific behavioral offenses

Intellectual Achievement
Responsibility (IAR), Chronological
age. Stanford-Binet ID (S-B10) or
WISC-R, California Achievement
Test (CAT)

Wechsler Intelligence Scale for
children (WISC-R) Wide Range
Achievement Test (WRAT)

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

months gained in reading and arithmetic
achievement to extent expected for their
mental ages

1. ED students who felt a high degree of self-
responsibility for their successes and
failures showed greater academic gains

1. Average WISC-R 10 of 90.26. Near average
scores on Picture Arrangement; lowest
scores on Information, Comprehentidn.
Vocabulary

2 Average achievement was deficient in all
areas. Arithmetic scores were consistently
lower than reading; violent . "enders had
the lowest reading scores

3. A relation between 10 and violent behavior
was not found
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TABLE 1

Academic Characteristics Studies of the Behaviorally Disordered

Authors Subjects Task Results

Schroeder (1965)

Scruggs & Mastropien
(in press)

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

50 BO and 28 LO Students in
grades 3-4

Scruggs & Mastropien 1480 LO and BO students in
(1984) grades 1.3

Scruggs, Mastropien. LO and 44 BO students in
& Tolfa (1985) grades 4-6

Wechsler Intelligence Scale 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
to the SAT reading, and math
subtests

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

2 School difficulties category lowest men
achievement levet in arithmetic and
reading

3 Highest grade equivalent composite mean
in neurotic-psychotic category

4 Emotionally disturbed children were
retarded from age level in school
achievement

5 Educational disabilities concomitant with
emotional disturbance and vice versa

1 BO and LO students exhioited deficiencies
on the SAT reading subtests. Test scores
improved significantly wi"i training

1 Only ,,light differences between LD and
BO groups, with LC) students consistently
higher in achievement

2 Factor score patterns of LD and BD
students were equivalent

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

2 1.-)A.0
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1

Scruggs, Mastropieri.
Tolle. & Jenkins (1985)

Stone & Rowley
(19'4)

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

Test Attitude Scale (TAS)

82 boys and 34 girls, mean age 12 Wide Range Achievement Test
years, mean IQ 96 52 irange (WRAT), arithmetic and reading
62-135) parts, Wechsler Intelligence Scale

for Children (WISC)

23'0

2 Differential gain on the part of trained BD
students over trained LD students on
"math concepts" subtest

1 BD and r Inhandicapped students did not
differ at the beginning of the school year

2 After three days of testing. BD students
reported lower attitudes in personal
feelings and personal importance of tests,
but did not differ with respect to attitudes
concerning fairness of tests

1. In reading e.-' arithmetic, majority of
children fell tx low level of achievement
exper!ed or basis of chronological age

2 In using mental ages as basis tot
determining achievement revel, majority fell
below expected level in both reading and
arithmetic

3 Emotionally disturbed children lower In
arithmetic scores than reading scores
(significantly)

4. In actual grade placement, larger
proportion were M grades below that
expected on basis of CA
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TABLE 1

Academic Characteristics Studies of the Behaviorally Disordered

Authors Subjects Task Results
Temkin (19ti0) Children receiving residential

treatment for emotional disorders
in psychiatric hospital. 22 boys.
mean age 8 7 years, 1i.: girls,
mean age 9 4 years, combined
mean age 9 0 years

Wide Range Achievement Test 1

(WRAT) arithmetic and reading
parts

2

3

Both arithmetic and reading grade rating
within range commensurate with mean CA of
sample
Difference between grade ratings for reading
and arithmetic was significant at .005 point
based upon one-tailed test (t22.91)
32% (n=11) demonstrated some degree of
educational disablllity 41% (n214) were
educationally advanced, and remaining 27%
(n=9) were at expected grade level observing
difference between CA and grade rating
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and delinquency. 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.

Temkin (1960), whose subjects included 34 children receiving residential
treatment for emotional disorders, reported both the arithmetic and reading
grade rating to be within the range commensurate with the mean chronological
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 in reading and arithmetic on the basis of both chronological and
mental ages. These children also scored significantly lower in arithmetic than
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 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 arithmetic disabil-
ity by comparing mental age to expected reading and arithmetic achievement.
No evidence supporting a significant difference between reading and arith-
meticmetic 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 in arithmetic than reading in all five categories The school difficulties
category included the lowest mean achievement level in arithmetic and read-
ing. The highest grade equivalent composite mean was reported in the
neurotic-psychotic category. Emotionally disturbed children were deficient at
all age levels with respect to school achievement Schroeder concluded 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
into conduct problem, withdrawn, and inadequacy - immaturity groups) in pub-
lic school. Their findings showed that 81 5% of the behaviorally disordered
group were underachieving in reading and 72 3% underachieving in arithmetic
Academic failure can be expected in a high proportion of delinquent orconduct
disordered children according to the review of Silberberg and Silberberg
(1971): Glavin and Annesley (1966) found no significant differences in pert or-

41 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 chronological 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-old 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.
particularly math and spelling.

Fuller and Goh (1981) compared 38 learning 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 the results.

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

7pstein ai,b Cullman (1983) also found that for 16 matched pairs (10, sex,
ct ronological age. ethnicity) of learning disabled and behaviorally disordered
public school students. the behaviorally disordered students scored signifi-
cantly higher than the learning disabled students on all subjects except the
general information subtest of the Peabody Individual Achievement Test (cf ,

Reilly, Ross, & Bullock, 1980) acid the math subtest of the Wide Range
Achievement Test. These researcher: suggested that differential academic
programing may be indicated for learning disabled and behaviorally disordered
children

In contrast. Scruggs and Mastropieri (1984) investigated the Stanford
Achievement Test scores of 108() primary grade special education students
(619 learning disabled and 863. behaviorally disordered) in several different
content areas. They concluded that the learning disabled and behaviorally
disordered children were, in tact, very similar with respect to academic perfor-
mance, with learning disabled children scoring slightly 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 variability
of behaviorally disordered student performance descriptively exceeded that of
learning disabled students: thus. a wider range of academic ach'evement
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' reeding commen-
surate with CA" (p. 757). Graubard added. however, that academic 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 betweenwithdrawn
and coliduct disordered students with respect to types of spelling errors. The
withdrawn children made significantly more written spellingerrors, while the
conduct problem children made significantly more refusals (i.e.. refused to
complete the task) 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 revue A' of previous investigations can offer little evidence that the
reported academic deficiencies of behaviorally disordered children are content
specific: that is, research findings tend to support the notion that behaviorally
disordered students are deficient in all areas of academic functioning. with
some individual investigations 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 persistencyof effort as
well as those dependent upon efficient memory skills. This finding may partially
explain 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 delinquents incarcerated pt a residential
treatment center had similar communication 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 (1 e..
Illinois Test of Psycho linguistic Ability, Harris Test of Lateral Dominance)

Two 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. Hisamareported 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. Pema, Dunlap, and Dillard (1984) found in a
similar study that of 63 males classified as mildly to mou,rately emotionally
disturbed, those students who felt 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 result of research efforts with
200 subjects (some behaviorally disordered, 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
attitudes expressed by behaviorally disordered students toward tne test-taking
eynerience 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 attitudes
than their regular class counterparts. Taking a different perspective, Forness
and Dvorak (1982) examined the general question of academic performance of
disturbed or behaviorally disordered students under different testing condi-
tions The Comprehensive Test of Basic Skills under untimed conditions was
used to test 40 adolescents who had been inpatients at a neuropsychiatnc
institute. Their scores were compared with scores obtained at the end of the
normal time limits of the test The only performance to increase under untimed
conditions was that of reading comprehension. Similarly, Scruggs and Mastro-
pien (in press) trained a sample of mildly handicapped students, mostly behav-
iorally 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 training of behaviorally disordered students had differentially raised
scores on a "math concepts" subtest over those of learning disabled students to
the extent that trained behaviorally disordered students gained 16 percentile
points over their untrained counterparts This finding may help explain why
behaviorally disordered students' achievement scores in math are often differ-
entially low

CONCLUSIONS

The investigations reviewed in this paper represent a 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, some broad
conclusions can be drawn and are given below.

First, behaviorally disordered students consistently have been seen to exhibit
academic and intellectual deficiencies. Althoup` leveret investigations have
examined the possibility of specific content area deficiencies. all evidence to
date indicates that academic deficier cies exhibited by this population are
global, with a smaller set of investigators suggesting 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 reported academic deficiencies of behaviorally disordered stu-
dents are greater than those typically exhibited by learning disabled students is
less certain. Fuller and Goh (1981) and Epstein and Cullman (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.s or these discrepant findings, however.
substantial academic deficiencies have been reported in both populations In
addition, behaviorally disabled students have exhibited consistently higher
variability, due no doubt to the fact that learning disabled students are operat-
ing under an academic "cut off" level, while behaviorally disordered students
are not

In addition, several variables have been identified which may partially explain
observed academic deficiencies. These potentially related variables include
attitude toward school subjects (Silberberg & Silberberg. 1971), external locus
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.
Mastropieri. Tolfa, & Jenkins. 1985). Many of these investigations simply des-
cribe characteristics of this population. however. and do not provide informa-
tion that these variables are. in fact, causally related. Further research is 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 population has been greatly neglected, given the nature and
extent of the problem. Epstein, Cullinan, and Rose (1980) referred 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 evaluating the effect of such other instructional
variables 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 is needed to refine
these variables and to identify other variables effective in remediating the
serious academic deficits of this population
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Academic Characteristics of
Behaviorally Disordered and
Learning Disabled Students
Thomas E Scruggs and Margo A Mastropieri

ABSTRACT

The academic performance 011.480 ben...snot ally nannies en and learnutg disabled
chattiest attends, eg grades 1-3 was conopai et, lig:Stilts nulicated that differences in
academic performance between behaviorally disoidered and learning disabled
students wet° trivial In addition. supplemental y analyses Indicated that the two
mows did nOt differ with respect to factor structure Ot achmveinent test perfor-
Ilrailce nor did they dill& with respect to reading math col ligahnils Implications
with respect to cross.categoricat educator, are dsi uswil

The issue of cross-categorical versus categorical placement in special education has beente si.,Nect of much debate in past years (c g . Hallahan & Kauffman. 1976, Heward &
rlans,cy. 1983. Hewett & Forness. 1974) This issue gene. ally involves presumed similarityi of dissimilarity on behavioral, cognitive, or academic functioning If students classified

variously as learning disabled (LD) or behaviorally disordered (BD) are thought to be Similar
with respect to such variableS, cross-categorical placement is generally recommended If,
on the other hand. empirical evidence identifies substantive differences between the two
qi oups differential placement could be considered more appropriate Unfortunately, avail-
able data are not conclusive, for similarities as well as dissimilarities have been reported
between LO and BD population samples

With respect to intellertual functioning. BD and LD students appear to be quite similar
Mastiopieri Jenkins. and Scruggs (in press) review available literature on intellectual
functioning of BD students and conclude that BD students typically are found to function in
the low to mid-90s range. that is. slightly below average These findings are very similar to
those repotted for LD students Kavale and Forness (1984) evaluated 94 studies of LD
students and reported an overall mean 10 of 97 Likewise Cone Wilson Bradley. and Reese
i 1985) evaluated 10 scores of a large sample of LD students and tenoned an overe mean 10
scow of 95 Such data indicate that LD and BD students ale similar with respect to
intellectual functioning With respect to cognitive functioning it has been hypothesized that
i_D children suffer with respect to one or more psychological processing" deficiencies.
perhaps reflecting auditory or visual perception (e g . Johnson & Myklebust. 1967) To date
however strong empirical support that LD students differ from Other populations in this
regain is lacking (Kavale & Forness. 1985). and the few attempts to assess processing-
deficiencies of BD students (c g . Graubard. 1965) are complicated by the validity and
ieliability limitations of the measures used

With respect to social/trthavioral functioning Hailahan and Kauffman (t976) described
research which suggests that LD and BD students exhibit similar types of behavior, but
(MIN somewhat with respect to the level of behavior problems exhibited with BD students
exhibiting behavior problems at a higher level With respect to perceptions of social
functioning by others. both populations have been viewed in more negative terms than
average students. with Antonak (1980) reporting high levels of rejection for BD students.
and Bryan and Bryan (1981) reporting similarly high levels 01 rejection for LD students A
recent reanalysis of the LD socialization- literature. however has suggested that these
students may be merely more "at risk- for social rejection than their nondisabled peers
(Dudley-Marling & Edmiaston. 1985)

Thu. iesolich was su000rled in pail by a grant Isom the U S Dnaiiinuill of [dui .niini fit...sea/VI in the Education of
Ili,: I landiCa011ed No 0008300u08 The authun would like in Malik Marilyn I inthilt,11 thm61.4 Potnenlet mitt Katy
Eiknnesno io, melt assistance on the pep:yahoo 011114 no:must, ipi I fuiluesi S lof runnel's should ne addiessed to the
I St author
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In Surn Mary, it has been seen that 80 and LO students appear to exhibit similar intellec-
tual and cognitive characteristics, and appear to differ somewhat with respect to 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. Epstein and
Cullinan (1963) argued convincingly that the level of academic functioning of behaviorally
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. 10. sex, and ethnicity, and administered to
all students several achievement measures They concluded that with chronological age
and 10 so matched. 80 students were significantly higher than LD students in all subtests
with the exception of the General Information subtest on the Peabody Individual Achieve-
ment Test and the Math subtest of the Wide Range Achievement Test (BD students
however, had scored significantly higher on the Mathematics subtest of the PIAT ) These
significant differences amounted to over a t -year difference in grade level scores. leading
the authors to suggest that "such differences could present problems related to grouping
and other instructional considerations- (Epstein & Cullman. t983 p 305) They concluded
"these data give no support to the supposition that the traditional categories of mild-
moderate educational handicaps are highly similar on Me characteristics of academic
achievement" (p 305)

The results of the Epstein and Cullinan investigation provide valuable information regard-
Ang relative achievement discrepancies of BD and LD students Sonic limitations of that
study, however, were noted by the authors These include. among other things. the !acts
that relatively small samples of students were employed and that no girls or minority pupils
were included in the sample To these above stated limitations could be added another The
conclusions of Epstein and Cullman refer to Only a small sample of LD and BO students
matched on 10, and provide little information concerning academic achievement levels of
large numbers of such students actually enrolled in public school special education classes

The use of 10 data in investigating the academic characteristics of behaviorally disor-
dered students has been employed frequently in the past (Forness Bennett. & Tose 1983
Graubard, 1964, 197 t. motto& Wilkins, t968) Kauffman (1981) has ii 'ted that use 0110
data on behaviorally disordered students is critical for effectively assessing the academic
characteristics of this population Although matching on 10 with the behaviorally disor-
dered and other populations does provide information regarding relative disc:leo:loos
between ability and academic performance of the behaviorally disordered population it

does not describe the actual level of academic performance exhibited by hehaviOrally
disordered students enrolled in special education classes and how 11)1% peiformancedif fors
from that of their learning disabled counterparts

The Epstein and Cullinan (1983) study is most informative regarding tho relative :Malty,'
academic performance discrepancy of their sample of the Iwo populations but pi °vides
little information regarding the direct comparison of learning disabled and Itehav orally
disordered students on measures of academic functioning The present inveStig.thon was
intended to investigate this issue by examining the achievement test score,' of a large
sample of LD and BO children as 'hey were enrolled in special ethrcation claSSioomS
Through this procedure. it was thought that evidence could be acquired regarding possible
academic difierences in performance between these two populations

METHOD

Data were collected from 1,480 students in grades 1-3 attending special education class-
rooms in 58 elementary schools in a western metropolitan ,--ea (Average Total Battery
percentile scores for the Stanford Achievement Test for all students in the district repres-
ented by these schools were 65. 60, and 6t respectively for grades 1 2 and 3 ) Of the special
education population. 95% were Anglo. and 5% represented minority groups including
Black. Hispanic. and Native American. 68 3% (1.012) were males, and 31 3% (470) were
females. 382 students were attending first grade. 529 students were attending secoild grade
and 571 students were attending third grade Average age of subjects was very similar for
LD versus 80 students. respectively !or first graders mean age was 7 years. t month
(SD = 5.1 months) and 7 years. : month (SO 5 4 months, for second graders. P years. 1
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month (SO 6.2 months) and 8 years. 1 month (SO = 5.6 months): for thir. graders. 9 years.
2 months (SO le 6.2 months) and 9 years. 2 months (SO = 6.0 months).

According to PL 94-142 and local criteria. 619 (42%) were classified as LO and 863 (58%)
were classified 80. These criteria included. for LP students, average or above intelligence
(i.e.. over 84 on a Wechsler Intelligence Scale for Children-Revised or a Stanford-Binct) and
a 40% disscrepancy between ability and achievement in one or more of the following areas
(a) oral expression. (b) listening comprehension, (c) written expression. (d) basic reading
skills, (e) reading comprehension. mathematics calculation, or (f) mathematics reasoning
In addition, if the discrepancy is thOught to be due to emotional disturbance, al. LD
classificaiton cannot be given

Criteria for classification as behaviorally disordered included marked deficits in behav-
ioral and/or emotional functioning documented by teacher and psychologist which have
proven resistant to simpler remediation and which have adversely affected educational
performance In contrast to the LID classification criteria, no intellectual or academic criteria
are specified for (3D students. 1.347 students (91%) were attending resource room place-
ments while 135 students (9%) were attendlo self-contained classrooms 10 data for this
population were not available and in fact v ere not solicited for the purposes of this study
Data were collected on the subjects fo, subtests of the 1973 edition of the Stanford
Achievement Test (SAT Madden Gardner, Rudman. Karlsen & Merwin. 1913) All lest data
were collected from the same administration during spring 1983

RESULTS

Main Analyses

Multivariate analysts of variance (MANOVA) tests were computed between groups at each
grade level, with raw scores from the SAT sublests as dependent measures The MANOVA
procedure was used to take into account the high level of interconelations 1),::ween
suttests. and to control for an inflated experiment-wise alpha level thought likely to result
from ')pealed I tests on nomndcpendent comparisons (Kerlinger & Pedl tatut. 1973 Levin
in press Marascurlo & Levin. 1983 Winer 1971) Raw scores rather than grade equivalents
or percentiles were cornouted because the ratio nature of the number s was more :win op
nate for meeting the assumptions of analysis of variance (Ferguson 1981) and because raw
scores provide a more precise measure of test behavior

Analysis of the data revealed a significant multivariale F approximation of 5 34 p 01)1 for

second graders a significant multivarlater approximation of 2 20 p 033 for third grader'
and a nonsignificant multivariate F approximation of 81. p 48 for lust grader s
inspection of the descriptive data presented in Table 1 indicates that the achievement
scores consistently favor the 1.1) group over the BD group although the effect sizes .ire`
small enough in all cases to constitutc grte,,!onable practical ducat royal importance( T otal
Battery effect sizes of 14 18 and 08 for first second and :bud graders respectively)
These differences rarely exceed 3 or 4 nrrrlhs in grade equivalent scores

The finding of a nonsignificant multivariate effect in the fir st grade sample precluded
further analysts with univarrate tests (Marascuilo & Levin, 1983) However rativarratettests
were computed on the second and third grade levels, for winch significant 'Indio/at rate
effects had been found To control for the possibility of Type I errors specific pairwise
comparisons were made at a level of sigralicance appropriate to a famitywise Alpha level of
05 for each grade level

It can be argued that multiple I tests on tonindependent data sets do not inflate the Type I
error probability as much in actual practice as expected by statistical theory and in fact
some recent Monte Carlo studies have supported this argument (Bernhardson 19'5
Carmer & Swanson. 1973. White 1984) The decision made here was to use the more
conservative procedure, especially considering the fact that the large sample sire allowed
sufficient power to detect relatively small differences even when the parrwise alpha level was
quite small (Cohen. 1977)

In the case of the 7 Sublests on the second and third grade level, the resulting alpha was
007 B? these rather rigid criteria, significant differences favoring the LD group were
nonetheless found at the second grade level for the Vocabulary. Listening Comprehension
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TABLE 1

Descriptive Data and Statistital Comparisons

BO (N . 253) LO (N -129)
Grade Grade

Percentile Equivalent Percentile Equivalent I.
Effect
size

First grade
Total reading 20 1 4 23 1.5 -6 -09
Total math 18 2.3 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

BD (N = 323) LO (N = 206)

Second grade
Total reading 26 2 0 28 2 0 55 05

Total math 26 1 9 34 2 1 2.16 - 20

Vocabulary 16 1 8 26 2.2 2 95" - 27

Listening
comprehension 11 1 3 20 1.9 3 31" 30

Spelling 12 1 6 16 1 8 1 99 - 14

Social science 14 2 0 28 2.2 3 43" 31

Science 14 1 5 24 2 1 3 10" - 29

Total 16 1 6 26 1.8 1 99 - 1P

9D (N T 287) LO (N = 284)

Third grade
Total reading 23 2 5 24 2 5 14 - 01

Total math 16 2 9 18 3 0 1 51 - 13

Vocabulary 24 2 5 24 2 9 200 1?

Listening
comprehension 20 2 5 24 2 8 1 61 - 14

Spelling 13 2 5 12 2 5 - 57 05

Social science 22 2 8 22 2 8 50 04

Science 12 24 16 2 6 08 01

Total 24 2 7 24 2 7 95 08

'All I s. itistics were c mputed on raw scores
StatiStically significant at the pre- spec*hed prenability level p 007

. Because of a nonsogroficant niullwarsalc effect unwanate statistics were not computed

So.:ial Science. and Science stbtests Differences between groups in Total Math and
Speling approached significance. but not at the level required by this analysis [Micros:es
in r_tzding were negligible. I < 1 in absolute value At the third grade level, no comparisons
approaChed significance at the required level, and 4 of the 7 comparisons resulted in r s 1

in absolute value. The fact that a significant multivariate effect but no u mvariate effects were
found is not uncommon and is doubtless a result of the fact that the MANOVA takes into
account the high level of correlations between subtests, while the univareate tests do not
(Winer, 1971)

Supplementary Analysis

Since statistical differences between 80 and LD students were seen to be few, resulting in
small effect sizes, supplementary analyses were computed to Oeterrr ;le whether the
patterns of achievement test performances could be seen to be different forthe two groups
To this 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
underlying 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 indicatinn that over al! subtests, 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. Individual correlations were computed between Total Reading and Total Math
sebtests for BD and LD students at each grade level. Resulting correlations ranged from .78
to 88 (all p's 01) (or -71 groups. Comparisons made via Fisher's Z transformations
(Ferguson. 1981) at each grade level indicated that at no point were correlations for BD
students statistically different from correlations for LD students (all p's .20)

DISCUSSION

Results of the present investigation suggest that. for this sample of primary grade students.
Of) students do not exhibit academic performance superior to their LD age peers when
academic achievement scores of students attending special education placements are
examined These findings contrast with those of Epstein and Cullman (1983) who sug-
gested that academic performance of BD students may be higher than that of LD :iv peers
The reason for these discrepant findings may be that the Epstein and Ctillman stibizVr. _ie

Aatched by 10. while the subjects on the present investigation represented the total number
JO a sample of students enrolled in LD and BD classes withOut respect to intellectual

functioning It must also be emphasized that Epstein ano Cullman studied intermediate
aged students from self-contained settings while the present investigation evaluitted the
academic performance of primary aged students. most of whom were attending resource
MOMS

While the findings of Epstein and Cullman are of theoretical importance in that they
underline differences on performance discrepancies between the two populations in the
sample selected they do not provide direct evidence concerning how a large sample of
these students actually functions in classes compared with their learning disabled counter-
parts The results of the present investigation suggest that at least at the primary grade
levels in the population sampled. LD and OD children are in fact very similar with respect to
academic performance Even though statistically significant differences were found on
some comparisons It must be remembered that the large sample size resulted in sufficient
statistical power to discern relatively small effect sizes (Cohen. 197') In fact, for Total
Reading Total Math, or Total Battery scores these differences did rot exceed two months
in grade equivalent scores

A case may be made that although academic functioning rinileal s similar given a static
achleventent test measure, the population may differ with ls, to rate of learning If this
were if110 however one would expect the BD students to begin sum pass the LD students
academically by the second or third grade Such differences Over grade levels however
were not lbserved

bough the sample size used in this investigation was relatively large it should be
ihat the subjects came from only one geographical area This fact may present

problems in generalization of findings However it must also be maintained that the
standards for Inclusion in special education placement in this area are very similar to criteria
user, around the country In fact these criteria make the ',ridings more surprising in that
speci,ic ability /performance discrepancies in areas of academic functioning are necessary
requirements for LD placement while they are not for OD placement Nevertheless, the
strong similarities between the two groups indicate that lor one reason or another many
LD and 3D students in the primary grades apparently do function on a highly similar
academic level This finding does not support the suggestion of Cullman Lloyd and
Epstein (1981) that academic deficits may be minimal in the primary grades and increase
with age It was found. however that the variability of BD student performance descriptively
exceeded that of LD students at all grade levels Such higher levels 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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cutoff level was operating for LE) but not BD students, it does suggest that a special
education teacher may expect to fond a wider range of academic achievement among 80
students

In contrast to the Epstein and Cullman (1983) investigation, no evidence is given by these
data that academic programing should 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. 1960). which relies strongly upon independent sealwork, has been a popular
model for 130 classrooms. while the Direct Instruction model, which relies upon teacher -
learner interactions. has been found to be elective with LID students (Lloyd. Cu Hunan.
Heins. & Epstein 1980) Whether such different procedures are differentially effective for LD
versus BD students howsevet. has not been determined Al present it must be concluded
that little is known about optimal instructional strategies for LD versus B0 children, and it is
the opinion of the present authors that research is greatly needed in this area

The reasons these two supposedly different groups (unction similarly in academic
perform-Ince is mice' lain and canncii be given on the basis of the data presented here It has
often been stated in pi actice by those who work with LID and BD children that the causal link
between behavior problems and ithirmtig disabilities is a strong one whose directionality is
often in question It may be that the causal relation between learning and behavioral
!disabilities Is Of sufficient MI ength that academic shortcomings are a frequent conse-

puence regardless 01 the nature of special education classification
In spite of the appalent disci opancles between the present investigation and the Epstein

and Cullinan (19831 Study we would like to end on a note of concordance with those
researchers In Out view Epstein and Cullman are quite correct in their assertion that
effectiveness of set vice is a much higher priority than the categorical versus cross-
calegOtical nature of that service, an assertion for which empirical suppoit Is available
(Heller Holtzman & Mesock 1992) Although the present data sggest that cross-
categorical placement may he advisable, the present authors would rather see effective
educational pimp Jilting in categorical settings than ineffective leaching in cross categorical
settings It is thought however that the search for optimal educational Sellings can parallel
the search Ini outiiii.il ed IC.111011.11 Si meows within siich settings and it 'S 10 these ends that
the present re,-,eat ct was addt issed
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PREDICTING OUTCOME THROUGH ACHIEVEMENT:
ACADEMIC GAINS DURING PSYCHIATRIC HOSPITALIZATION
AS A MEASURE OF SCHOOL PROGRESS AT FOLLOW-UP

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 IQ and

severity of diagnostic disorder were also examined, as was the

type of classroom placement. Significance of these gains in

academic achievement were discussed in relation to educational

planning for behavior disordered pupils.
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PREDICTING OUTCOME THROUGH ACHIEVEMENT:
ACADEMIC GAINS DURING PSYCHIATRIC HOSPITALIZATION
AS A MEASURE OF SCHOOL PROGRESS AT FOLLOW-UP

Although professional concern usually focuses on social

adjustment of behavior disordered children in classroom settings,

40 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

41 adverse responses to frustration or boredom on the part of the

behavior disordered pupil (Farness, 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

41 disordered children, however, remains relatively unclear. The

incidence of significant underachievement of children in public

school or clinic programs for the behavior disordered has been

reported to vary widely (Glavin & Annesley, 1971; Wright, 1974;

Scruggs & Mastropieri, 1985) as it has in residential programs

(Barnes & Forness,1982; Farness, Bennett & 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, 1984; Forness & Dvorak, 1982; Scruggs

& Mastropieri, in press a) and in response to classroom placement

or treatment outcome (Abidon & Selzer, 1981; Ashcraft, 1971;

41 Calhoun & Elliott, 1977; Scruggs & Mastropieri, in press b;

Vacc, 1972).



Predicting Outcome Through Achievement ... 2

An important brat 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 only 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 treatment as a predictive variable. It further

examines this question in a group of children who, although

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,

and type of subsequent classroom placement on outcome, as rated
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41 Predicting Outcome Through Achievement ... 3

by classroom teachers at follow-up.

Method

41 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

41 (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

41 approaches is provided in Forness (1983).

It should be mentioned briefly that psychiatric treatment

on these wards was individualized for each subject and included

41 a combination of short-term psychodynamic, family therapy, and

behavioristic treatment approaches. Trials of psychotropic

medication were used when indicated. Erh subject was given

41 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 behavioral approaches for

41 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

41 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 wire administered

by certified classroom teachers. The achievement test used

was the Compehensive Test of Basic Skills (2TB/McGraw-Hill,

1973); and two subtests, Reading Vocabulary and Mathematics

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

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

diagnoses were obtained 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 adjustment disorders as 2, affective or somatic disorders

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,!E were.' unavailable on a number

of subjects who were discharged 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 systematic bias in sex,
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41 age, length of stay, or pretest achievement levels. Achievement

gain scores for all subjects were computed by subtracting each

adolescent's achievement standard scores at admission from those

40 obtained at discharge.

In order to obtain a follow-up measure of each child or

adolescent's classroom performance in the public school after

41 discharge from the hospital, forms were mailed to his or her

receiving classroom teacher in the public school after the subject

had been discharged for at least 2 months but for less than

40 4 months. 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

40 the teacher could indicate the current type of classroom the

child was attending, as follows: (1) full-time unassisted placement

in regular class, (2) regular class placement with resource

or designated services, (3) primary placement in a special day

class for learning handicapped students, (4) primary placement

in special day class for seriously emotionally disturbed students,

40 or (5) 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.

II The teachers were asked to rate subjects on a 5-point scale

S

, on both academic adjustment and socialization relative to other

2r4
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41 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

41 the average child or adolescent in the placement classroom.

Stamped self-addressed envelopes were included for -Pturning

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

41 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 717.. The mean

4D age of the sample was 000 years, with a range of 8 to 17 years

and a standard deviation of 000 years. Of the 150 subjects,

00% were males and 007. were females. The mean length of stay

41 was 000 months, with a rarle of 000 to 000 months. Mean IQ

was 000 (range 00 to 000, SD = 000). Comparison of the means

and standard deviations of this sample with those of the total

40 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

41 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.
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IW;ERT TABLE 1 ABOUT HERE

In regard to severity of psychiatric diagnoses, 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 other

personality disorders); and 00 in category 5 (schizophrenic

or psychotic disorders). There were 00 subjects unassisted

in regular classrooms, 00 in regular 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 ral.ing

for the sample, as obtained from the follow-up questionnaires,

was 000, with a range of 1 to 5 and a standard deviation 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

41 to 5 and SD 000), indicating that the adolescents were performing

slightly above their pees in socialization. Table 2 provide

correlations among the various study variables.

0

INSERT TABLE 2 ABOUT HERE

In order to examine the predictive validity of these gains,

, multiple regression analyses for gain scores in reading and

261



Predicting Outcome Through Achievement ... 8

math as predictive of the two outcome ratings were done in order

to control for variables such as age, 10, beginning achievement

level, severity of behavior disorder, and length of stay. Prior

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.
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TABLE 1

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

Achievement Scores and Gains in Each Area

Admission Discharge
Mean (Range) SD Mean (Range) SD Mean (Range) SD

Gain

Reading Scores:

Grade-Level 000 (000to000) 000 000 (000to000) 000 000 (000to000) 000

Standard

Mathematics Scores:

Grade-Level

Standard

2C



TABLE 2

Correlations Among Study Variables

Variables: 1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Reading rains 0000 0000 0000 0000 0000 0000 0000 0000 0000

2. Math Gains

3. IQ

4. Age

5. Length of Stay

6. Diagnostic Severity

7. Classroom Severity

8. Academic Outcome

9. Social Outcome
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