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ABSTRACT 

Researchers have suggested that knowledge of how to 

take a test decreases the validity of achievement test 

scores as measures of content knowledge. Further, teaching 

students test taking skills generally improves student 

achievement test scores. However, little research exists 

regarding the efficacy of commercially prepared materials 

for formal test-wiseness instruction. 

Fourth and fifth grade students in 15 elementary 

schools participated in this study. Students in the 

Volunteer Selected group received instruction in test 

taking skills using the Riverside Improving Test Taking 

Skills materials. Students in the Volunteer Not-Selected 

group received whatever test taking skill instruction their 

teachers provided as a result of wanting, but not being 

selected,_to participate in the study. Students in the 

Control group received what was considered "normal" 

instruction in test taking skills. 

A gain score ANOVA of NCE scores from standardized 

testing was used to determine statistical significance on 

the Composite Battery and the Reading and Mathematics 

sUbtests. When reliable differences were indicated effect 

sizes were calculated. 

Formal instruction in test taking skills resulted in 

significant effects for fourth grade students on the 

Composite battery and the Mathematics subtest. However, 
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average gains for students in the Volunteer Not-Selected 

group were as great as for students who received 

instruction using the Riverside materials. Significant 

effects for the Reading subtest were indicated only for 

achievement level. positive effects were indicated for 

fifth grade students in the Volunteer Not-Selected group on 

the Composite and Mathematics subtest. At the fourth grade 

differential effects were indicated for achievement level, 

sex, and SES, but not for ethnicity. At the fifth grade 

achievement level, sex, SES, and ethnicity resulted in 

differential effects for students in all three groups. 

In summary, test taking skill instruction appeared 

beneficial to fourth grade students regardless of whether 

the instruction was delivered using the Riverside materials 

or using teacher made or teacher collected materials. At 

the fifth grade data the results were less clear cut. 

Further research must be conducted before policies can be 

established and educators can use with confidence, or not 

use at all, commercially prepared test taking skill 

instructional materials. 
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CHAPl'ER ONE 

INTRODUCTION 

critics of standardized testing have been quick to 

point out that achievement tests are not pure measures of 

student learning. As long ago as 1924 Ernest Horn pointed 

out that although standardized tests 

performed a useful service they had serious 

limitations. standard tests rarely correspond closely 

to local instructional programs, they are greatly 

influenced by instructional materials closely 

resembling the test items, and they can not be used to 

measure the attainment of specific growth over short 

periods of time, such as a day, week, or month (cited 

in Buros, 1977, p. 15). 

According to Buros (1977), "most standardized tests 

are poorly constructed, of questionable or unknown 

validity, pretentious in their claims, and likely to be 

misused more often than not" (p. 9). Achievement test 

scores, often reported as a single score rather than a 

score range, are confounded by such additional factors as 

the examinee's anxiety or confidence, the examinee's 

ability to pace him or herself and thus complete the test, 

the"examinee's willingness to risk a guess and knowledge of 

when to do so, the examinee's ability to read and follow 

directions, and many other variables as well. 

Regardless of what is known about the limitations of 
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achievement test scores, politicians and educators continue 

to use such scores as measures of accountability and 

indicators of excellence. Raising student achievement test 

scores has become both a political and pragmatic issue for 

many school district personnel. It is a complex issue as 

well, for many educators resent the automatic pairing of 

excellence with student achievement test scores. still, the 

current emphasis on accountability requires districts to 

measure outcomes and thereby demonstrate that students will 

be competitive in meeting the demands of the job market. 

In attempting to raise student achievement test scores 

educators struggle with the following important question: 

'What methods can be used to raise achievement test 

scores?'. 

There are several techniques which might result in 

improved Btudent achievement test scores. One method is to 

improve the quality of instruction which occurs for all 

students throughout the district. Improved instruction 

should result in improved student learning as measured by 

standardized achievement tests. Another technique is to 

"teach the test" by providing specific training about the 

types of questions asked and information required to 

perform well on a specific test, or, even, by allowing 

practice on a similar (alternate) form of the test. But 

this highly controversial practice raises important ethical 

questions. A third technique is to teach, or coach, test 

16 



taking skills. This kind of instruction is referred to by 

educational researchers as "test-wiseness" instruction. 

Thorndike (1951) originally proposed the construct of 

test-wiseness, suggesting it was a possible depressor of 

reliability. In a brief discussion Thorndike described 

test-wiseness as a persistent general trait of the test

taker and credited it as a possible source of variance in 

test scores. In 1964 Gibb examined individual differences 

in test-wiseness skills. He provided an operational 

definition of test-wiseness and developed an instrument to 

measure the construct. 

The classical theoretical work in this area was a 

comprehensive taxonomy of test-wiseness developed by 

Millman, Bishop, and Ebel (1965). Millman, et ale defined 

test-wiseness as "a subject's capacity to utilize the 

characteristics and formats of the test and/or the test

taking situation to receive a high score" (1965, p. 710). 

In a further development of the construct Sarnacki (1979) 

has suggested that "test-wiseness is logically independent 

of the examinee's knowledge of the subject matter for which 

the items are supposedly measures" (p. 253). Sarnacki 

commented that "test-wiseness is widely recognized as a 

source of additional variance in test scores and as a 

possible depressor of test validity" (1979, p. 253). 

It seems that questions about the ethics of teaching 

test taking skills have taken second place to the political 
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agenda of accountability. Increasing numbers of school 

district personnel have become involved with the struggle 

to improve student achievemant test scores. Some argue 

that teaching test taking skills is good instructional 

practice. They compare teaching test taking skills to 

preparation for athletic competitions. One would not want 

one's favorite football team to play an important game 

without knowledge of the rules, and without having had an 

opportunity to scrilnmage, or practice, the anticipated 

skills required to win the game. So, too, with taking 

standardized achievement tests. 

In fact, there is some evidence to suggest that if we 

are not taught the "rules of the game" we learn them 

anyway, but we may learn them incorrectly. Carter (1986) 

recently conducted a study of the clues students use to 

figure out correct answers on teacher made tests. Students 

reported that choice C is most often correct, that longer 

options are more often correct than shorter options, that 

stems provide cues for the correct answer because one 

choice "looks better" or "sounds better" (po 22), that 

grammar often cues the correct response, and that 

positively and negatively phrased options often cue the 

response. Although this kind of reasoning might hold true 

on many teacher-made tests, professional test developers 

are aware of these item faults and carefully check 

standardized test items to be sure that such item writing 

18 



errors do not cue the keyed response. The emphasis on 

teaching "test-wiseness", or test taking skills, has not 

escaped the attention of test publishers. In 1983 the 

Riverside Publishing Company introduced Improving Test

Taking Skills (Pritchard, 1983). These materials, 

according to a Riverside brochure, offer a 

complete program that helps students learn the 

techniques of taking standardized tests, bridges the 

gap between teaching and testing, and reinforces 

classroom instruction in reading, language, and 

mathematics •••. it, in careful, sequenced detail, shows 

students how to channel their knowledge, their 

personal information, and their time into the formats 

employed by standardized tests (pp. 1-2). 

Random House has published a series of booklets for 

teaching test-wiseness called Scoring High. Designed to 

provide instruction in test-specific characteristics, the 

scoring High series includes Scoring High on the ITBS, 

Scoring High on the CTBS, Scoring High on the CAT, Scoring 

High on the Metropolitan, Scoring High on the New Jersey 

High School Proficiency Test, scoring High on the 

California Survey of Basic Skills, and Scoring High on the 

Texas Educational Assessment of Minimum Skills. These 

booklets are advertised, according to a Random House 

brochure, as helping 

hundreds of thousands of stUdents nationwide to 
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improve their scores on a variety of standardized 

tests •..• a complete program that provides instruction, 

discussion, and practice in both subject-area skills 

and test-taking skills •••• simple, sensible test-taking 

tips in every lesson help students learn to answer 

questions accurately --and to avoid frequent causes of 

incorrect answers (p. 1). 

In October of 1986 The Psychological Corporation 

requested feedback from regional managers and field 

representatives about a potential new product, "Classroom 

Curriculum Preparing students for Testing". The 

Psychological Corporation noted that it did not currently 

publish anything in the area of test taking skills and that 

such a product could be a nice complement to their present 

test offerings. The product was designed to "provide 

students with general information about testing, with 

specific test-taking strategies, and with tips on how to 

cope with the demands of testing such as time pressure, 

difficult material, and long testing sessions" (S. Holmes, 

personal communication, october 20, 1986, p. 2). 

Although meta-analyses of test taking skills 

instruction suggests systematic instruction in such skills 

generally results in improved student achievement test 

scores (Bangert-Drowns, Kulik, & Kulik, 1983; Samson, 

1985), little research exists as to the effectiveness of 

specific intervention programs, such as those identified 
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above, in improving student gerformance on standardized 

achievement tests. If commercially prepared programs are 

effective, or rather, "effective enough", school district 

personnel who are confronted with increasing pressure to do 

something right away to improve test scores need only 

purchase the materials and see that they are taught to and 

used by students throughout the district in order to raise 

student achievement test scores. 

The question that remains unanswered in the current 

body of research on test-wiseness is the effectiveness of 

anyone particular program in improving student achievement 

test scores. Of further interest to school district 

personnel is knowledge of any differential effects such 

instruction might have for various subgroups of the 

population such as males and females, students from low 

income families, students of different ethnic backgrounds, 

or low achieving students. 

statement of Purpose 

The purpose of this study was to determine the 

effectiveness of general test taking skills instruction in 

improving student achievement test scores. Specifically, 

this study was designed to assess the effectiveness of one 

commercially prepared product for instruction in test

wiseness, resulting in improved student achievement test 

scores. Further, differential performance by subgroups 

including males and females, students from low income 
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families, students of different ethnic backgrounds 

(particularly Hispanic), and students who obtained low 

scores the previous year were investigated. 

Research Questions 

The following research questions were investigated in 

this study: 

1. Does formal test taking skill instruction using 

the Riverside materials result in an increase in 

students test scores on standardized measures of 

achievement? 

2. Does increased knowledge of how to take tests as a 

result of formal instruction using the Riverside 

materials result in differential gainB in achievement 

test scores for students who 

(a) are male or female, 

(b) are from f~milies identified as low income, 

(c) are of different ethnic backgrounds, 

(d) scored in the lower fourth of the distribution the 

previous year? 

Definition of Terms 

This study will use the following definitions: 

General Test Taking Skills. General test taking 

skills are those skills presented in the Riverside 

Improving Test-Taking Skills kit. 

Low Income. Low income is eligibility for free or 

reduced lunch according to state and federal guidelines. 
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Ethnicity. Ethnicity is the ethnic group to which a 

student belongs according to self identification based on 

the categories presented on the standardized achievement 

test answer sheets. 

Significance of the study 

The general public has emphasized student achievement 

test scores as indicators of student learning and school or 

district instructional effectiveness. If differences in 

students' test scores are due only to differences in 

content knowledge, the validity of the test, as a measure 

of content knowledge, is increased. Therefore, reducing 

test score variability not due to subject matter knowledge 

will increase test validity. Improved student achievement 

test scores will be well received by educators who, 

confronted with issues of accountability for student 

achievement, are searching for such outcomes. 

There are research studies and meta-analyses which 

indicate teaching test taking skills improves student 

performance but only three studies could be found which 

specifically assessed the effectiveness of pre-packaged, 

published, marketed programs (Deaton, Halpin, and Alford, 

1987; Borger, Perlman, and van der Ploeg, 1987; Benson

Pfiefle, 1987). A program such as the Riverside Improving 

Test-Taking Skills kits may be effective, but little 

empirical evidence could be found which documents such 

effectiveness. Deaton, et ale (1987) emphasized this 
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point, 

More research is needed before educators can use with 

confidence --or not use at all-- the various 

intervention strategies that are available including 

the elctensively commercially prepared programs (p. 

150). 

Further, the studies on test-wiseness which can be found 

provide little information about how such instruction 

differentially affects student subgroups. Among others, 

Berliner (1986) and Casanova (1986), in an Instructor 

magazine synopsis of test taking skills instruction, call 

for further studies which would provide information on 

differential student performance. 

External Validity considerations 

1. The study was conducted in one school district in 

Colorado ~nd the information reported here may not be 

generalizable outside that district. 

2. The ~tudy was conducted only in public schools in 

the state of Colorado. 

3. Information regarding implementation of test 

taking skills instruction was self reported by teachers and 

curriculum specialists. No classroom observations were 

made. 4. It was assumed that student attendance was 

regular and that most students were present and attentive 

during test taking skill instruction. 
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overview 

Chapter I of this dissertation has dealt with 

background information regarding the construct of test

wiseness and of test taking skills instruction. 

Additionally, in Chapter I the research questions to be 

addressed were identified, the importance of the study was 

explained, definitions were provided, and the limitations 

and assumptions of the study were noted. 

Chapter II is a review of the literature as it is 

related to this study. 

In Chapter III the methods and procedures followed in 

this study are identified. 

In Chapter IV the research question and an analysis of 

the data that were collected are reviewed. 

The summary, conclusions, and recommendations drawn 

from this_study are presented in Chapter V. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

Want to drive a car? Take a test first! want to go 

to college? Take a test. Want to join the Army? Take a 

test. Want to become a mail carrier? Take a test. The 

united states of America has become a nation in which 

test-taking is a common activity. In some schools taking 

a test is a requirement for entry into kindergarten as 

well as for graduation from high school. But what is the 

history of the testing movement? Where did it all start? 

The earliest known use of testing is from about 2200 

B.C. when the Chinese emperor examined his officials every 

third year to determine their fitness for continuing in 

office. Dubois (1970) reported that these examinations 

had many of the characteristics of good standardized 

tests: t~ey were written, all candidates were given the 

same tasks to do, and each candidate was given his own 

private room in which to take the exam. The Chinese also 

appear to have been aware of factors which could affect 

the reliability of essay test scores. Before being 

submitted for judging, essay papers were recopied by a 

scribe to ensure the anonymity of the composers (Nunnally, 

1972). 

The use of exams at the university level dates back 

at least as far as the year 1219 when oral examinations 

were used in law at the University of Bologna (DUBois, 
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1970). Members of the Jesuit order (founded in 1540) used 

written tests for the placement Qf students and for their 

evaluation after instruction. Oxford University 

introduced oral examinations for degree certification in 

1626 and written examinations by 1803. 

In 1845 the Boston public school system substituted 

written essay exams for their previously regularly 

scheduled oral questioning of pupils. These were given 

to refute charges of weaknesses in the schools made by 

Horace Mann, Secretary of the Massachusetts State Board 

of Education. The results of the tests proved Mann's 

criticisms to be justified. 

In 1895 Joseph Mayer Rice began what was to become a 

decade of research into the teaching of spelling across 

the country. More than sixteen thousand students were 

tested. ~ice's work was important because he had 

administered common examinations to large numbers of 

school children and determined average scores, an 

important step toward the development of standardized 

tests. 

A contribution to the history of testing was also 

made by those who were interested in learning more about 

individual differences. In 1884 Sir Frances Galton 

opened an Anthropometric Laboratory in London and 

developed a series of measures of such things as sitting 

and standing height, weight, arm span, vital (breathing) 
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capacity, color discrimination, and hand steadiness 

(Wardrop, 1976). In Paris, Alfred Binet was interested 

in discovering information about the intellectual 

functioning of individuals. In 1904 he began working 

with Theodore Simon and together they developed 30 tests 

that could be rated objectively and that could 

differentiate the mentally retarded from the normal. 

These tests were called the 1905 scale. The were given 

to subnormal children at the Salpetriere and to normal 

and subnormal children in the primary schools in Paris 

(Sattler, 1974). The 1908 revision of the 1905 scale has 

continued to influence the methods used for assessing 

intelligence today. 

Both World War I and World War II spurred widespread 

practical applications of the new principles of testing. 

Testing became more systematic, and group tests were 

developed to assist in the classifying of draftees. 

In 1923 the first standardized achievement battery 

was published --the Stanford Achievement Test, for use in 

the elementary grades. Today, standardized commercial 

tests are available for many different purposes, 

including the assessment of achievement, interests, 

attitudes, and appreciations. It is difficult to imagine 

an American student completing 12 years of public 

education without taking several standardized measures of 

achievement. Testing has assumed an increasingly 
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important role in the political and instructional systems 

of America's public schools. 

As a political tool, standardized achievement tests 

are used to evaluate curriculum and instructional 

delivery. Achievement test scores are often reported as 

one method of demonstrating accountability to the local 

community. It is almost as if the public believes that 

"holding teachers responsible for the achievement of 

their students will result in better education" (Mehrens 

and Kaminski, 1988, p. 3). Popham (1985) refers to this 

kind of instruction as measurement-driven. 

As an instructional tool, standardized achievement 

tests are sometimes used to determine grouping of 

students for classroom instruction, placement of transfer 

students, and identification of educationally 

disadvantaged or handicapped students. 

Increased emphasis on testing and the ever-widening 

use of achievement test results has evoked many different 

responses from individuals and groups of people. 

Differences in opinion about the appropriate uses of 

achievement tests were well documented at a recent 

"invited debate" between James Popham and Lorrie Shepard 

at the 1988 Annual Meeting of the American Educational 

Research Association. Popham stated that measurement was 

a catalyst to improve instruction and, as such, it 

worked! Shepard expressed concern about the ethical 

29 



aspects of such instruction: were teachers "teaching the 

test" rather than teaching the general information and 

knowledge the test sampled? 

Others, too, have expressed concern about the many 

and varied us~s of achievement test results. Jongsma and 

Warshauer (1975) identified the following groups of 

people who might legitimately be concerned about the many 

ways in which achievement tests are used, writing, 

The culturally different, who have not scored well 

on standardized tests, feel they are biased; 

classroom teachers, who may be held accountable, 

have a renewed interest in their composition and 

use; school boards, whose sources of funds are 

linked to test results, are vitally concerned; and 

individuals, aware of the growing number of 

important decisions in their lives that are 

dependent upon test results, are skeptical (p. 1). 

Debate and concerns aside, standardized achievement 

test results continue to be used for both political and 

instructional purposes. Given these two important uses 

of standardized achievement tests it is important to know 

that test results are valid estimates of an individual's 

content knowledge or expertise in a particular subject 

area. 

However, most measurement specialists believe that 

standardized achievement tests measure something other 
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than pure content knowledge (Mehrens and Kaminski, 1988). 

This "something other" has been called test-wiseness. 

Test-wiseness is a construct first introduced by 

Thorndike in 1951 to explain possible variance in 

examin~e test scores. such variance was seen as 

decreasing the reliability of a given test and making 

questionable the validity of that test. Researchers· 

studying test-wiseness have concluded that test-wiseness 

exists, that individuals possess different amounts of 

test-wiseness, and that it can be taught (Gibb, 1964; 

Callenbach, 1973; Jongsma & Warshauer, 1975). Examinees 

who learn generic test taking skills generally obtain 

higher scores on measures of achievement (Bangert-Drowns, 

Kulik, and Kulik, 1983; Samson, 1985). 

Publishing companies, aware of the increasing number 

of studie~ which support the teaching of test-wiseness or 

test taking skills, have begun to market materials for 

teaching test taking skills. However, few studies exist 

regarding the effectiveness of such commercially prepared 

materials for increasing student scores on standardized 

achievement tests. This review of the literature (1) 

reviews the construct of test-wiseness, (2) examines the 

existing research studies on test-wiseness or test taking 

skill instruction at the K-12 public school level, and 

(3) reviews both published and unpublished programs which 

purport to teach test-wiseness or test taking skills. 
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Although several studies report the results of test 

taking skill instruction, or coaching, on college 

entrance exams (such as the Scholastic Aptitude Test) 

those studies will not be reported or discussed in this 

literature review. There are two reasons for this. 

First, such studies may be important to consider if test

wiseness is age related, however this study deals only 

with students in the fourth and fifth grades and thus age 

differences are restricted and the Scholastic Aptitude 

Test is not applicable to those students. Second; this 

study deals with test-wiseness instruction as it is 

related to content instruction and test-wiseness in this 

case can be considered to impact on construct validity, 

whereas test-wiseness issues related to the Scholastic 

Aptitude Test deal with predictive validity. 

The Construct of Test-wiseness 

Test-wiseness was initially proposed by Thorndike 

(1951) as a possible depressor of test validity. It was 

suggested as an additional source of variability of test 

scores other than item content and random error. In 1971 

Thorndike further explained the concept of test-wiseness, 

writing, "performance on many types of tests is likely to 

be in some measure a function of the individual's ability 

to understand ~lhat he is supposed to do on the test" (p. 

364). Thorndike stressed that "the competitive advantage 

of individuals who have had greater practice in taking 
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tests has probably been underestimated" (1971, p. 36) and 

he recommended that teachers be supplied with test 

preparation materials. 

Ebel and Damrin (1960) suggested that test-wiseness 

is a specific cognitive skill that can be developed 

through experience. They recognized test-wiseness as one 

of four bases from which examinees could respond to 

objective test measures, the other three being (1) 

content knowledge, (2) response set (pers~nality habits 

which result in an examinee's tendency to respond to 

questions in a certain way, for example, to say "true" 

when in doubt about a true-false question or to select a 

particular answer position when in doubt about a multiple 

choice item)~ and (3) chance guessing. Ebel and Damrin 

wrote 

to the extent that differences in [test-wiseness] 

are eliminated by adequate training, obtained 

differences in test scores will provide better 

estimates of true differences between the 

capacities and abilities of individuals (1960, p. 

1511). 

Ebel (1965) believed that more error of measurement was 
.-

likely to result from students who had too little rather 

than too much skill in taking tests. 

In 1962 Vernon published a source table of test 

variance in which he included test-wiseness. Vernon 
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identified sophistication, sets arising from the 

student's understanding of instructions as well as other 

response sets, and guessing as factors contributing to 

test-wiseness. 

Millman, Bishop, and Ebel (1965) are credited with 

the classic definition of test-wiseness as well as with 

providing a theoretical framework for investigations of 

test-wiseness. Millman, et ale defined test-wiseness as 

a subject's capacity to utilize the characteristics 

and formats of the test and/or the test taking 

situation to receive a high score. Test-wiseness is 

logically independent of the examinee's knowledge of 

the subject matter for which the items are 

supposedly measures (po 707). 

In their discussion of test-wiseness principles Millman, 

et al. (1965) identified two main categories of test

wiseness: (l) those elements which are independent of the 

test constructor or test purpose, and (2) those elements 

which are dependent upon the constructor or purpose. The 

first category is most useful when considering test-wise 

strategies for standardized, norm referenced achievement 

tests as most examinees do not know the constructors of 

standardized achievement tests and are often unaware of 

the test purpose. The four elements or strategies 

proposed under the first category include (l) time-using 

strategies, (2) error-avoidance strategies, (3) guessing 
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strategies, and (4) deductive reasoning strategies. The 

first of these strategies allows examinees to avoid 

losing points for some reason other than lack of content 

knowledge. The second strategy is concerned with the 

avoidance of careless mistakes. The last two strategies 

allow examinees to gain points beyond what would have 

been obtained on the basis of such subject matter 

knowledge. 

Two strategies are included under the second 

category of test-wiseness, (1/ intent consideration 

strategy, and (2) cue using strategy. Similar to the 

strategies identified under the first category, the 

intent consideration strategies allow examinees to avoid 

being penalized for anything other than lack of content 

knowledge. The second element provides strategies to use 

when a specific answer is not known. These authors 

further suggested that if 

[test-wiseness] does make a significant difference, 

it would be desirable to seek ways to reduce 

differences in test-wiseness among examinees in 

order to provide more valid estimates of their 

actual abilities and achievement levels (Millman, et 

al., 1965, p. 724). 

Oakland (1972) offered a similar definition of test

wiseness: 

Familiarity with the format and language used in 
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standardized tests and possession of the abilities 

which are prerequisite to taking standardized tests 

pertain to a person's test-wiseness. Test-wiseness 

is defined as the ability to manifest test-taking 

skills which utilize the characteristics and format 

of a test and/or test-taking situation in order to 

receive a score commensurate with the abilities 

being measured. Deficiencies in one or more of the 

abilities prerequisite to taking a test will 

attenuate the results, thereby depreciating the 

test's effectiveness to discriminate validly only 

those variables it was designed to measure (1972, p. 

355) • 

To summarize, educational researchers agree that test

wiseness exists and that different levels of test

wiseness among examinees reduces the validity of the 

test. 

stanley (1971), took a somewhat different position. 

He suggested that test-wiseness represents systematic 

variance, but reduces the validity of the test if it is 

unrelated to the criterion of interest. Stanley 

emphasized that if test- wiseness is related to 

intelligence it would be difficult to eliminate; on the 

other hand, if it is related to intelligence it would be 

a generalized, lasting quality of the individual and, as 

such, would contribute to "true" variance. 
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Today, virtually all authorities in educational 

measurement acknowledge test-wiseness as an additional 

source of variance in educational tests and agree that 

variance due to test-wiseness is undesirable because it 

reduces the validity of the test (Jongsma & Warshauer, 

1975). Suggestions for minimizing this variance include 

(1) improved construction of tests so they are "test-wise 

proof", and (2) the provision of instruction in test-

wiseness so some students will not have an unfair 

disadvantage. Since it is impossible to make tests 

"test-wise proof" the focus of this literature review and 

study will be on instruction in test-wiseness or test 

taking skills. 

Eakins, Green, and Bushell (1976) point out that 

because standardized tests "have such a pervasive 

influence on a student's future ••• it seems reasonable to 

attempt to avert test performance differences which are 

simply a function of the lack of test taking skills" (p. 

13). Fueyo (1977) concurred and emphasized, "children as 

well as adults, can be handicapped when taking a 

standardized test because of an unfamiliarity with the 

test format or the requirements of the testing situation" 

(p. 180). -

Given agreemerit on the theoretical construct of 

test-wiseness, researchers began to study the teaching of 

test taking skills to a variety of sUbjects. Jensen 
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(1980) questioned the value of test taking skill 

instruction arguing that test practice was effective for 

test-naive subjects but probably of little value beyond 

the elementary grades because most schools provide 

sufficient practice on standardized achievement tests in 

their regular curriculum to ensure that students develop 

test sophistication. 

But many educators disagreed. writing ab~ut the 

importance of achievement test preparation Malone (1986) 

emphasized, 

achievement tests measure more than just knowledge 

of a subject area. They also assess students' 

ability to meet the demands of the test formats 

used and the environment in which an achievement 

test is given. Thus, it makes sense to include 

tes~ preparation as a part of the curriculum 

because test-wiseness is one of the abilities 

measured by achievement tests (p. 2). 

Pressed with the need to demonstrate effectiveness 

and accountability through increased test scores, school 

district personnel have consciously chosen to teach 

students "some of the things on the test" (Downey, 1977, 

p. 27). Downey reported that the Washin~ton D. c. public 

schools began, for a variety of reasons, teaching 

students how to take tests. The skills they taught 

included pacing, using logic to eliminate options on a 
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multiple choice test, and marking inside the lines on 

answer sheets. Downey ~loted evaluation specialist 

Jarrold Zacharias as being in agreement with this 

position: IIA test should be worth teaching to. If the 

tests are any good, then preparing children to take them 

is a perfectly sound educational activityll (p. 30). 

Further, educators such as Rudman (1976) and Erickson 

(1972) have expressed concern that a lack of test taking 

skill or ability will adversely affect the diagnostic and 

predictive validity of a given test for a given 

individual. 

But what is reported in educational research 

regarding the effectiveness of test taking skill 

instruction? studies of instruction in test taking 

skills at the K-12 level will be discussed in the next 

section. 

studies of Test Taking Skill Instruction 

An important belief in educational measurement was 

first stated by E. L. Thorndike, "Whatever exists at all 

exists in some amount ll (1918, p. 16). To which William 

A. McCall added the corollary, II Any thing that exists in 

amount can be measured II (1939, p. 15). Following this 

line of thought, educational researchers in the 1960s and 

1970s conducted studies to demonstrate that test-wiseness 

does exist, to determine correlates of test-wiseness, and 

to assess whether test-wiseness can be taught. 
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studies Investigating the Existence of Test-wiseness 

Research findings are conclusive: test-wiseness 

exists. Longitudinal studies by Crehan, Koehler, and 

Slakter (1974) examined the stability of test-wiseness, 

determined the relationship of test-wiseness to grade 

differences, and assessed grade by sex interaction. 

Subjects for this study included students in grades five 

through eleven; a total of 1,070 students were tested in 

1968 and 1,049 in 1970. A 16 item test-wiseness 

instrument was developed and administered to students by 

their classroom teachers. Repeated measures analysis on 

the matched longitudinal data indicated no sex by grade 

level interaction. Crehan, et ale reported 

significant increases in test-wiseness over all 

grade levels except grades nine and eleven, and 

sig~ificant sex differences for grades six to eight 

only, with males demonstrating higher test-wiseness 

than females (1974, p. 211). 

They report average gains on the test-wiseness instrument 

ranging from -.03 points for girls in 9th to 11th grade, 

to a maximum of +1.91 points for girls in 7th to 9th 

grade. Crehan, et ale concluded that 

there appears to be little evidence for an 

interaction between sex and grade, and little 

evidence for a relationship between sex and test

wiseness •.•• [further] test-wiseness is a stable 
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characteristic over the grade levels studied (1974, 

p. 211). 

Crehan et ale emphasized the importance of teaching test 

taking skills because "the student low in test-wiseness 

tends to be penalized every time he takes a test which 

includes a test-wise component" (1974, p. 211). 

In 1977 Crehan, Gross, Koehler, and Slakter 

presented a paper at the annual meeting of the American 

Educational Research Association in which they updated 

their study on the developmental aspects of test

wiseness. Participants in that study included 288 

students in grades 9 through 12. As in their earlier 

study, each participant was measured on a test-wiseness 

instrument which contained 28 legitimate items and 16 

items designed to measure four aspects of test-wiseness 

behaviora (stem-option, specific-determiners, absurd

options, and similar-options). Two-year and four-year 

test-retest correlations indicated that test-wiseness was 

a somewhat stable trait over the intervals observed. 

Gains over the four year period ranged from 1.81 to 2.65 

points, with the mean gain 2.28 points and the average 

standard deviation 2.6 points. Sex by year MANOVA 

yielded no evidence of stable sex "differences or sex by 

year interactions. The authors concluded that "if test

wiseness is not controlled then examinees low in test

wiseness will be penalized on objective test scores 
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across subject areas both at a point in time and over 

time" (1977, p. 7). This study was also published in a 

1978 issue of Educational Research Quarterly, where the 

authors stated that "although test-wiseness increases 

with grade over the interval studied, rather large 

individual differences in test-wiseness persist into the 

high school grades" (Crehan, Gross, Koehler, & Slakter, 

1978, p. 43). The authors recommended that "an attempt 

be made to control individual differences in test

wiseness by teaching test taking strategies to all 

students and especially those identified as low in test

wiseness" (p. 43). 

Diamond, Ayrer, Fishman, and Green (1976) undertook 

a study to determine whether inner city children possess 

test-wiseness skills and if so the extent to which those 

skills a~e related to other cognitive abilities as 

measured by standardized achievement tests. The study 

included 76 students in fifth and sixth grade. Each 

student was administered a test-wiseness scale as well as 

the California Achievement Test (CAT). To determine if 

the students possessed test-wiseness skills the mean 

score from the total test-wiseness scale and from each of 

the subscales (Longest Alternative, Grammatical Cues, 

Specific Determiners, Association, and Overlapping 

Distracters) were tested to see if they were different 

from the theoretically-expected chance score. In 
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addition, the subscale and total scale scores were 

correlated with three subscales of the CAT (Vocabulary, 

Reading Comprehension, and Language Usage) to determine 

if any relationships existed between test-wiseness and 

achievement variables. Data analysis indicated 'that the 

total scor~ and subscale scores for Longest Alternative 

and Association have means which differed significantly 

from corresponding chance scores and the mean scores on 

the Grammatical Cues subscale were never significantly 

different from chance. This was interpreted to mean that 

inner city children's test-wiseness skills develop 

unevenly in that they have learned to use some cues 

and not others •••• students in grade six were able to 

use Specific Determiners, while grade five students 

could not, on the average. The reverse was found 

with respect to Overlapping Distracters --a finding 

that is not consistent with maturational trends 

suggested by the other data (1976, p. 43). 

According to the authors, the results of the study did 

not suggest a strong relationship between test-wiseness 

and standardized test scores as measured by the CAT as 

the correlations were, for the most part, quite low (the 

correlations ranged from -.30 to +.46). Diamond et ale 

concluded that while the generalizability of this study 

was somewhat limited due to the fact that the 

participants were not a random sample, "the similarity of 
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these findings to those of other studies adds support to 

the generalization that test-wiseness skills such as 

those studied are clue-specific and can be reliably 

measured" (1976, p. 44). As the authors pointed out, the 

findings, interpretations, and conclusions, of their 

research must be cautiously generalized as the sample 

consisted of only 76 students. To generalize that inner

city children possess test-wiseness on the basis of one 

study with such a small non~random sample would be 

inappropriate. In addition, one must question their 

interpretation of "low" with respect to correlations and 

their conclusion based on those correlations. 

studies Investigating the Relationship of Test-wiseness 

to Intelligence 

Accepting the evidence that test-wiseness exists, 

some rese~rchers have been interested in the relationship 

of test-wiseness to intelligence. Kreit (1968) 

investigated the effect of test-taking experiences on 

students in third grade classes who were administered 

four different group intelligence tests at different time 

intervals throughout the school year. The first three 

tests were administered at two-week intervals in the 

beginning of the schobl year, and the fourth test was 

administered to each class five months after the third 

test had been taken. For 1:he study eight classes were 

randomly assigned to either the experimental or control 

44 



group. In tha experimental group the order of tests 

given was rotated for each of the four classes. Kreit 

found that pupils' IQ scores improved significantly when 

they were given experience in taking three different IQ 

tests. The mean gain in IQ scores between the first and 

second testing was 2.7 points, which was statistically 

significant, and between the second and third testing was 

1.0 point, which was not statistically significant. 

Kreit concluded the delayed testing indicated 

that the pupils in the experimental group not only 

maintained the gains which occurred during the 

first three testing sessions, but actually gained 

significantly during the five month interval of the 

third and fourth testing session. However, the 

control group also gained significantly between the 

beginning and end of the year testing sessions .••• 

there was not a statistically significant difference 

in the gains made by the two groups, indicating the 

temporary gains which occurred over the first three 

sessions did not appear to result in a lasting 

advantage for the experimental group when compared 

to the control group which received only one test 

session (1968, p. 622). 

Kreit was also interested in assessing any interaction 

between the variance of pupils' subtest scores on the 

initial intelligence test and gains due to the 
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experimental treatment. Pupils were categorized 

according to high, medium, or low subtest score variance 

on the tests in the first test administration. Analysis 

of the data revealed that the high variance group gained 

more than the low variance group (2.9 points vs. 1.4 

poin~s between the first and third administrations), 

however, the largest gains were made by the intermediate 

group (6.9 points). Further analysis showed that this 

group gained significantly between both the first and 

second testing and between the second and third testing. 

A study by Diamond and Evans (1972) investigated the 

cognitive correlates of test-wiseness. Participants in 

this study were test naive sixth grade students. Data 

analysis revealed that test-wiseness was not highly 

correlated with general cognitive ability but, instead, 

appeared ~o be specific to the particular clue under 

investigation. 

Petty and Harrell (1977) investigated group IQ test 

performance after students received programmed 

instruction related to motivation, anxiety, and test

wiseness. The study participants were five classes of 

sixth graders who were designated as either control 

condition, motivation program, anxiety program, test

wiseness program, or a combination of all three programs. 

Students were administered the otis Lennon Mental Ability 

Test (OLMAT), Form J which was used as both the pretest 
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and posttest measure. Programmed materials were used to 

condition verbal responses relevant to motivation, 

anxiety, and test-wiseness. The motivation program 

explained the relevance and emphasized the importance of 

standardized tests; the anxiety program was intended to 

correct the feelings of failure students often experience 

when taking standardized tests; the test-wiseness program 

focused on guessing strategies and use of time. Twenty 

days after the pretest the programmed material was given 

to the students in the four experimental conditions. The 

control group had class as usual. A criterion of nine 

correct responses was established and any student who did 

not meet the criterion was instructed to repeat the 

entire program until the criterion was met. The next day 

the OLMAT was readministered. An ANCOVA procedure which 

used the pretest raw scores as the covariate failed to 

demonstrate a significant treatment effect on IQ. 

However, because the a priori interest was the effect of 

the combination group as compared to the treatment group 

a separate two-way ANCOVA was run on these two groups. A 

significant IQ gain for the combination group was 

identified by this procedure. Petty and Harrell 

concluded that 

the data ••• suggest that the programmed texts 

demonstrated practical as well as statistical 

significance. In the control group, 78% of the 
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students' posttest IQ scores fell within 5 points of 

their pretest IQ scores. In [the combined group] 

only 36% made changes of 5 points or less. IQ gains 

of more than 5 points were attained by 17% of the 

control group as contrasted with 59% of the 

[combined group~ ••• 14% of the children in [the 

combined group] made gains of more than 10 IQ 

points, the maximum of which was 15 points ••• In the 

control group, none made gains of over 10 points. 

Programmed texts can provide an efficient means of 

increasing measured IQ (1977, p. 634) 

Petty and Harrell urge caution in generalizing the 

results of this study to other standardized tests, other 

age groups, and other means of presentation. 

Studies Investigating the Relationship of Test-wiseness 

to Achievement 

Other researchers have been more interested in 

investigating test-wiseness as it is related to 

achievement tests, rather than to ability tests. Many 

researchers questioned whether test-wiseness could be 

taught to various student populations and, if so, whether 

teaching test-taking skills would result in increased 

scores on achievement tests. These questions have been 

investigated with students in Head Start programs 

(Oakland, 1972), with elementary school students 

(Callenbach, 1973), with secondary school students 
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(Wahlstrom and Boersma, 1968; Slakter, Koehler, & 

Hampton, 1970), and with educable handicapped students 

(Scruggs and Mastropieri, 1986). Researchers have also 

investigated whether test taking skills could be taught 

using self-instructional programs (Moore, Schutz, & 

Baker, 1966; Eakins, Green, & Bushell, 1976) and with the 

use of commercially prepared materials (Costar, 1980; 

Crowe, 1981; Borger, Perlman, & van der Ploeg, 1987; 

Benson-Pfiefle, 1987). Meta-analyses have also been 

conducted to integrate the findings from the many studies 

of test taking skill instruction (Bangert-Drowns, Kulik, 

& Kulik, 1983; Samson, 1985; Scruggs, Bennion, & White, 

1986). 

The studies identified above present interesting 

findings and add to our knowledge base about test taking 

skill instruction. However, the interpretations, 

conclusions, and recommendations from these studies must 

be given careful and thoughtful consideration. Problems 

of internal or external validity complicate the 

interpretation and generalization of study findings. 

Oakland (1972) conducted an interesting study on the 

effects of test-wiseness instruction on the standardized 

test scores of children enrolled in a Head Start program. 

His study included 72 Head start children who were 

assigned randomly to a treatment and a control group. 

During the course of the study three of the children in 
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the control group were repeatedly absent and eight 

control group children moved. Although Oakland reported 

that the pretest data of the children who were absent or 

who moved did not differ significantly from the remaining 

control group children the threat of mortality (Campbell 

and Stanley, 1963) must be presumed to moderate the study 

results. For purposes of data collection and analysis 

the Metropolitan Readiness Test (MRT) , Form A was 

administered by classroom teachers prior to any 

treatment. Form B of the MRT was administered 

immediately after the treatment (posttest 1) and Form A 

readministered at the beginning of first grade in 

september (posttest 2). Treatment consisted of "thirty 

pages of test-wiseness materials [which] utilized several 

different formats to provide children an opportunity to 

learn to !espond to a variety of different tasks" 

(Oakland, 1972: p. 357). While the Head Start teachers 

were instructing the experimental group in test-wiseness 

skills the control group was involved in special 

activities directed by the teacher aides. Two threats to 

internal validity are identifiable in this study. First, 

students mcy have perceived different levels of 

importance to classroom activities depending on whether 

the activity is teacher-directed or aide-directed, thus, 

this difference may be considered an experimenter effect. 

Second, although the instruction was designed to be 
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delivered during thirty-minute periods twice a week it is 

possible there was some diffusion of treatment, for 

effective teachers often attempt to integrate instruction 

throughout their interactions with students. An ANCOVA 

of gain scores found significant differences only on the 

posttest 1 administration of the MRT Total Score 

(treatment group gain was 7.0 points with a standard 

deviation of 13.5 points, control group gain was 1.1 

points, again with a standard deviation of 13.5 points) 

and the Matching subtest (treatment group gain was 3.9 

points, standard deviation 2.8 points, and the control 

group gain was 1.0 point, standard deviation 2.9 points), 

suggesting that the test-wiseness instruction was useful 

in improving some test taking behaviors. Oakland also 

examined subgroup differences and concluded, 

while the test-wiseness materials were not designed 

to improve the test taking abilities of a particular 

subgroup within the experimental sample, it was 

assumed that the impact of the materials may be 

most apparent among children whose pretest scores 

were below the group's mean. Support for this 

assumption occurred on only one subtest (posttest 

1, Word Meaning). Thus, when improvement in test

wiseness skills do occur, this improvement 

generally is not limited to Ss within a 

particular aptitude range (1972, pp. 359-360). 

51 



Again, such results must be interpreted with caution, 

especially in view of the threats to internal validity 

already identified and to one additional threat. 

Interestingly, a second posttest administered in 

September of the following year revealed that the 

relative advantage of the experimental group due to test 

taking skill instruction was not retained over the 

summer. Oakland reported that the gain by the control 

group over the summer 

may be a reflection of normal maturational changes 

which occur during the summer months prior to first 

grade; in the experimental group these changes 

appear to have occurred somewhat precipitously due 

to the test-wiseness instruction (1972, p. 359). 

Another interesting study of test-wiseness 

instruction was conducted by Scruggs and Mastropieri 

(1986) who were interested in improving the test-wiseness 

skills of students identified as behavioral disordered or 

learning disabled. A total of 76 third and fourth grade 

students identified as either learning disabled or 

behavioral disordered were randomly assigned to treatment 

and control groups. Students in the treatment group were 

taught by four trained experimenters in small groups of . 

from one to five stUdents. Students received four 20 to 

30 minute lessons per week for two weeks. The lessons 

taught the use of general test taking skills (attending 
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to directions, marking answers carefully, choosing the 

best answer, using error avoidance strategies) and test 

taking skills within the specific context of the reading 

rela'ced subtests of the Stanford Achievement Test. In 

addition, positive responding and attention to task were 

reinforced with stickers. A correlated t test of pre and 

posttest scores of the treatment group was significant (p 

< .01). On the average, students in the treatment group 

scored 40% correct on the pretest and 77% correct on the 

posttest. Analysis of the test data indicated that 

training significantly increased scores in the Word study 

Skills Subtest of the Stanford Achievement Test. Scruggs 

and Mastropieri concluded that 

test-taking skills could be successfully taught to 

this sample of third and fourth grade mildly 

hand~capped children. The fact that significant 

gains were made in these critical skills suggests 

that mildly handicapped children at this age level 

do lack certain test taking skills which are 

potentially useful in taking standardized 

achievement tests (1986, p. 66). 

The conclusions of these researchers can only be accepted 

tentatively. The use of gain scores would have been more 

appropriate for data analysis. In addition, Scruggs and 

Mastropieri reported that eight students did not complete 

the testing and were, therefore, not included in the 
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analysis. This is an important threat to the internal 

validity of this study as one wonders if this "non

completing" group of eight students was different than 

the other 68 who participated in the entire study. 

Further, the use of stickers for reinforcement could be 

considered a "second treatment" or at least a confounding 

variable which made the results less interpretable or 

less clearly attributable to only the intervention. 

Finally, students in this study were trained by project 

personnel in order to assure fidelity of treatment. The 

extent to which teacher implementation would affect the 

results is unknown. 

Eakins, Green, and Bushell (1976) investigated two 

experimental questions: 

(1) will students who receive practice with the 

instructional unit make greater test performance 

gains than students who receive no practice, and (2) 

will students who receive multiple practice sessions 

with the instructional unit show greater test 

performance gains than students given a single 

practice session (pp. 67-68). 

Participants in this study were 170 students from 6 first 

grade classrooms in 3 inner city elementary schools. The 

classrooms were supported, in part, by a federal 

educational grant from Project Follow Through. Each 

classroom was staffed by three to four adults who used 
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both small group and individualized instructional methods 

as well as a token reinforcernent system for purposes of 

behavioral management and academic motivation. For the 

purposes of this study students were randomly assigned to 

one of six groups. The dependent variable was student 

test performance on the Metropolitan Achievement Test 

(MAT), Form F and the independent variable was either 

multiple or single presentations of an instructional unit 

designed to teach students basic test taking skills. The 

MAT was used as both a pre and posttest measure. Raw 

score gains were computed and a two way ANOVA was used to 

examine effects of multiple versus single versus no 

presentations and of pretest versus no pretest. No 

statistically significant differences were found for 

either analysis. However, Eakins, et ale reported that 

the duration of this study was one month and therefore 

the expected grade equivalent gain was one month. When 

mean grade equivalent gains were computed for Total 

Reading 

there was a difference of 1.9 months between the 

groups receiving multiple presentations and no 

presentation, and a 1.3 months difference between 

the groups receiving a single presentation and no 

presentation (1976, p. 69). 

The findings were similar for Total Math, with average 

gains of 2.1 months between the groups receiving multiple 
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presentations and no presentations, and 0.8 months 

between the groups receiving a single presentation and no 

presentation. One threat to the internal validity of the 

Eakins, Green, and Bushell (1976) study was the loss of 

study participants due to either family relocations or 

chronic absenteeism (Eakins et a1. reported participant 

loss but do not indicate the degree of that loss). The 

students who moved or were chronically absent may have 

been different than those who were in attendance and 

participated fully in this study. In addition, Eakins, 

et ale did not report having done a ~ower analysis and 

the loss of participants may have resulted in a lack of 

power necessary to detect differences if such differences 

existed. In summarizing their study Eakins, et ale 

concluded that 

Students who have had a limited history of test 

taking or informal and unsystematic training in test 

taking skills may be penalized when compared to 

students who have had frequent practice in these 

areas. Since testing normally occurs once a year in 

most schools, it is possible that performance 

deficits due to a lack of test taking skills may 

continue in subsequent years regardless of a 

student's 'real' performance gains. The results of 

this study suggest that these deficits may be 

minimized (1976, p. 70). 

56 



Although internal validity is often the paramount 

concern when designing studies, external validity must 

also be carefully considered. External validity deals 

with the generalizability of the study findings. 

External validity problems with previously conducted 

test-wiseness studies fall into three major areas: (1) 

problems with who delivered the treatment, (2) problems 

with the measures used to investigate the effectiveness 

of test-wiseness instruction, and (3) limited 

generalizability because of the sample used in the study. 

In 1973 Callenbach reported a study in which 24 

test-naive second grade students received four hours 

(eight 30-minute sessions) of instruction and practice in 

content independent test-taking skills over a four week 

period. A control group received control treatment 

lessons which contained similar materials but which were 

constructed in different work sheet and puzzle formats. 

To control for teacher effect the experimenter presented 

the materials in both the treatment and control groups. 

Although this procedure would effectively control for 

teacher effect it introduces the variable of experimenter 

effect and limits the generalizability of any study 

findings. ~ The Stanford Reading Test l primary I, Form X 

was used as the pretest and Form W as the posttest. Form 

X was re-administered four months following the treatment 

period to determine if the treatment effect maintained 
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over a period of time. Raw scores were recorded and used 

to compute gain scores. A matched t test was used to 

determine the immediate and long range effects of 

instruction and practice in test-wiseness upon the 

standardized reading test scores. The difference between 

mean scores on the first posttest was 5.50 (p < .05). On 

the second posttest the difference between mean scores 

was 7.28 (p < .01). Callenbach concluded that 

standardized reading achievement test scores of test

naive second graders can be significantly raised through 

instruction and practice in content-independent test

taking techniques. Prudently, Callenbach cautioned that 

experimenter bias may have contributed to the difference 

since testing and treatment were administered by the 

investigator and not the regular classroom teachers. 

Callenbach also questioned whether skills specific to the 

format of the Stanford Reading Test, Primary I will 

transfer to other standardized tests. These two cautions 

regarding the generalizability of study findings somewhat 

limit the usefulness of the study. still, these study 

results add to the knowledge base of test-wiseness 

instruction. 

In 1968 Wahlstrom and Boersma conducted a study to 

demonstrate that test taking strategies can be taught in 

the classroom setting and that "knowledge gained will 

subsequently enable a test-wise examinee to obtain a 
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higher score than an equally knowledgeable examinee who 

lacks test sophistication" (1968, p. 414). The study 

included 117 students in 4 ninth grade classrooms. Test

wiseness materials of the appropriate language level and 

relevant to ninth grade external examinations were 

developed based on a modified version of the outline of 

test-wiseness principles originally proposed by Millman 

et ale (1966). criterion tests were written by test 

specialists for grade 9 end-of-the-year social studies 

examinations. The· Verbal Reasoning Test of the 

Differential Aptitude Test was administered to all 

students in the study and the obtained scores were used 

to ensure that the six groups were not different in terms 

of general ability. students were administered a 

pretest. A total of 100 minutes in four 25-minute blocks 

was allocated for treatment. The treatment group 

received instruction in test-wiseness principles from the 

prepared materials while the control group watched 

television. A placebo group read pamphlets on varioud 

occupations, listened to a talk on general occupational 

information, and discussed specific occupational roles. 

Finally, the specially designed criterion test was 

administered as the posttest measure. Correlated t tests 

for all groups were used to test whether pre and posttest 

scores differed significantly. No significant 

differences were found between pretest and posttest 
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scores for control and placebo groups; however, the 

posttest mean score was significantly higher that the 

pretest mean score for the treatment group (Pretest mean 

= 26.95; posttest mean = 32.00; no standard deviations 

were reported). The authors concluded that this increase 

appeared to be the result of increased test 

sophistication, thereby demonstrating that test taking 

skills can be taught in the classroom. Again, caution is 

necessary in accepting this conclusion. The authors did 

not compare the gain scores of the treatment, control, 

and placebo groups. Such a comparison, according to 

Campbell and Stanley (1963), is an example of lIa wrong 

statis~ic in common use" (p. 22). Campbell and Stanley 

write that, lIoften ••• had a more appropriate test been 

made, the difference would not have been significant ll 

(1963, p._ 23). In addition, the generalizability of the 

study must be questioned. The criterion measure was 

designed for this study and was not a standardized 

measure of achievement. As such, the contribution of 

this study to an understanding of the effects of test

wiseness instruction on standardized achievement test 

scores is severely restricted. 

Slakter, Koehler, and Hampton (1970) were interested 

in using programmed tests to teach subjects to answer 

every item on an examination regardless of whether the 

directions included a statement regarding a penalty for 
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guessing. In their study of 161 high school seniors 

randomly assigned to one of two treatment groups. The 

first treatment group (designated the TW group) received 

a programmed text designed to teach the test-wiseness 

skills of 

(1) selecting the option which resembles an aspect 

of the stem (stem-options); (2) eliminating options 

which are known to be incorrect and choose from 

among the remaining options (absurd-options); (3) 

eliminating similar options which imply the 

correctness of each other (similar-options); and 

(4) eliminating options which include specific

determiners (specific-determiners) (Slakter, et 

al., 1970, p. 248). 

The second treatment group (designated the R group) 

received a programmed text designed to teach participants 

to answer every item, even under a penalty for guessing 

condition. In the study each group served as a control 

group for the other group, that is, "for the learning and 

retention of TW, the R group was the control group; for 

the learning and retention of the guessing strategy, the 

TW group was the control for the R group" (1970, p. 249). 

This design was selected for three reasons: 1) it was 

believed each group would be a suitable control for the 

other as each group received similar appearing material 

which took about the same amount of time to complete, 2) 
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pilot data suggested that neither program would affect 

performance on the other, and 3) the design provided an 

efficient use of the available participants. As a 

criterion measure two instruments, each titled Standard 

Educational Intelligence Test, and each measuring the 

four aspects of test-wiseness and. the guessing strategy 

were administered. The first was administered the day 

after the programmed texts were used (T-1), the second 

was administered two weeks later (T-2). Data were 

analyzed using a repeated measures ANOVA procedure, with 

the guessing scores at T-1 and T-2 treated as the 

criterion measure; a second ANOVA procedure treated the 

TW scores at T-1 and T-2 as the criterion measure. 

Results showed that both programmed texts were effective 

in increasing test performance (test-wiseness p < .05 

level an4 guessing strategy group p < .01). 

Interestingly, Slakter, et al. report that 

only the [guessing strategy] program was effective 

in decreasing the variance of the scores. 

Therefore, it does not follow that teaching 

[students] these techniques will automatically lower 

the variability of the [students] on these 

dimensions (and hence reduce variability in test 

score due to these sources). It does appear that 

there was a tendency for the variance to decrease in 

those dimensions where attainment by 'naive' 
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[students] was high (e.g., absurd-options), whereas 

the variance tended to increase in those areas where 

attainment by 'naive' [students] was low (e.g., 

specific-determiners). In other words, if many 

[students] have already learned a particular [test

wiseness] behavior a programmed text may enable the 

few remaining [students] to increase their 

abilities, and decrease the total variability. 

However, if few [students] have already learned a 

particular [test-wise] behavior the programmed text 

may enable many of the [students] to increase their 

ability, but many [students] may still remain 

without attainment of the bel!avior. In the latter 

situation, one would expect the total variability to 

increase (1970, p. 252). 

This issue of increased variability is important, because 

test-wiseness instruction was initially proposed as a 

method of decreasing variability not do to content 

knowledge differences. Further, caution must be used 

when interpreting the findings of the Slakter et ale 

study. Although the findings from the study are 

interesting they are based on an experimenter developed 

criterion measure and have limited generalizability. One 

is left to wonder about the impact of programmed text 

instruction in test-wiseness and student achievement test 

scores on standardized measures of achievement. 
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Meta-analyses of Test-wiseness Studies 

A literature review such as this one presents 

interesting information about a particular subject in a 

somewhat biased way~ The reviewer chooses which articles 

to search for, finds some of those articles, and reports 

on even fewer of those. In addition, because the 

information presented is se~ected by the reviewer, not 

all the same details of a study are reported for each 

study. Another methodology for reviewing data on a 

particular subject is to conduct a meta-analysis. Meta

analysis is a quantitative methodology for statistical 

analysis of results from individual studies (Glass, 

1976). The researcher locates as many studies on a 

particular subject as can be located, describes these 

studies quantitatively and then uses statistical methods 

to describe outcomes and relate study features to these 

outcomes. Meta-analysis integrates, quantitatively, 

findings from many different studies. 

Bangert-Drowns, Kulik, and Kulik (1983) conducted a 

meta-analysis of findings on the effectiveness of 

coaching for achievement tests. Three data bases were 

searched to find the studies used for this meta-analysis: 

ERIC, Comprehensive Dissertation Abstracts, and 

Psychological Abstracts. Studies met several criteria to 

be included in the meta-analysis, including: (1) use a 

test that would ordinarily be classified as an 
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achievement test, (2) report a study that examined a true 

test-coaching program and not simply a program of 

practice or tutoring, (3) report results in quantitative 

form, and (4) report results from an uncoached control 

group as well as from the coached group. Thirty studies 

were found which meet these standards and were, 

therefore, included in the meta-analysis (see Appendix A 

for a list of these studies). To describe the features 

of the studies 14 variables were identified and each 

study was coded according to those variables. The 

authors reported that, 

In 25 of the 30 studies in the sample, the coaching 

program had a positive effect on test performance, 

raising scores above the expected level; in 5 

studies, the effect of coaching was negative. In 9 

of tne studies with positive results, the effect of 

coaching was reported to be significant; no study 

reported a significant negative effect •.•. it is thus 

possible to conclude with statistical confidence 

that the literature reports a positive effect from 

coaching programs on achievement tests. (Bangert

Drowns, et al., 1983, p. 575). 

Although the authors noted that the typical coaching 

program added about 2.5 months to the grade-equivalent 

scale for the typical pupil, the total amount of coaching 

time was an important variable. A stepwise multiple 
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regression was conducted to investigate the possibility 

that a combination of variables might predict size of 

effect more accurately that a single predictor (amount of 

coaching time). Results of the analysis were clear-cut. 

Once the 

effects of level of training intervention or amount 

of contact time were taken into account, none of the 

variables was significantly related to size of 

effect (Bangert-Drowns, et al., 1983, p. 580). 

The authors concluded that training programs boost 

achievement scores although they did not identify any 

factors other than coaching time that might influence 

study results. 

In 1985 Samson reported a meta-analysis of 24 

studies of training programs in test taking skills on 

elementary and secondary achievement (see Appendix B for 

a list of these studies). These studies were found 

through a careful search of ERIC files, Comprehensive 

Dissertation Abstracts, and the bibliographies of four 

reviews on the topic of test-wiseness (~ncluding Ford, 

1983; Fueyo, 1977; Ligon & Jones, 1981; and Sarnacki, 

1979). Twelve of these 24 studies were also included in 

the meta-analysis conducted by Bangert-Drowns, et ale To 

be included in the Samson meta-analysis the studies had 

to: (1) include as a dependent variable a measure of 

elementary or secondary academic achievement, (2) include 
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a treatment intervention which focused on a training 

program designed to improve test taking skills, and (3) 

provide sUfficient statistical data to enable the 

calculation of an effect size (Glass, McGaw, & smith, 

1981). 

Fc)r the meta-analysis 39 variables were defined and 

coded and effect sizes were calculated for each study. 

Samson reported an overall mean effect size of .33 which 

indicates that the average student in the 

experimental group scored at the 63rd percentile 

relative to the 50th percentile for the average 

control group student ••• this suggests that, on 

average, training in test taking skills has a small 

but significant effect on academic achievement 

.••• study variables such as grade level, gender, 

number of classes involved, number of teachers 

participating, ethnic background or socioeconomic 

level of the students, the geographic area of the 

country, and the type of community (urban or 

suburban) yielded no significant differences •••• 

[however] longer training programs which involved 

additional contact hours proved to be significant • 

. Programs lasting from five to seven weeks yielded a 

mean effect size of .559, while those of one week or 

less yielded an average effect size of less than 

half (.215) (1985, p. 262). 

67 



The study concluded with a recommendation for training 

programs in test taking skills. 

In 1986 Scruggs, Bennion, and White reported a meta

analysis on test taking skill instruction for elementary 

grade children. They are critical of many earlier 

reviews of test taking skill instruction because 

except for Bangert-Drowns et ale (1983) and Taylor 

(1981) these reviewers do not indicate the 

procedures or criteria for including research 

studies in their reviews, do not cite and critique 

prior reviews, and apparently only analyze results 

of the primary research included in their reviews in 

terms of the original researcher's conclusions ••• all 

of the reviewers fail to include a substantial 

number of studies with elementary-age children that 

were available at the time that the revie~.,s were 

done. Consequently, there are questions about 

whether or not the results cited in any of the 

reviews represent all available research. 

Conclusions about the magnitude of the effect 

attributable to test taking skills training are also 

unclear (1986, pp. 71-72). 

In their meta-analysis Scruggs et ale included 24 

experimental studies of the effects of teaching test 

taking skills on achievement tests for students in grades 

1-6. Among these 24 studies were 12 which were included 
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in the Bangert-Drowns, et al. meta-analysis and 11 which 

were included in the Samson meta-analysis. A total of 9 

studies were included in all three meta-analysis. 

The 24 studies in the Scruggs et al. meta-analysis 

were coded for 14 variables and effect sizes were 

computed. The authors reported that 

considering elementary school children as a group, 

the results suggest that training children in test 

taking skills has limited effects on achievement 

test scores. The average effect size from the 19 

methodologically adequate studies is only .10 of a 

standard deviation, a value not significantly 

different from zero by conventional standards 

(p<.06). An effect size of that magnitude would 

raise a child's score on the standardized 

achievement test from the tenth to the twelfth 

percentile, or the fiftieth to the fifty-fourth 

percentile. Such differences are not sizable and 

should raise questions about the generally 

proclaimed benefits for such training programs 

(Scruggs, et al., 1986, p. 79). 

The authors cautioned that the above conclusion is 

somewhat incomplete: 

Data from the meta-analysis suggest that training in 

test taking skills is differentially effective for 

various subgroups of children. The interactions 
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between length of treatment and grade level and 

between length of treatment and SES are particularly 

provocative and deserve further research (Scruggs, 

et al., 1986, p. 79). 

The answer to whether students should spend time 

learning test taking skills or whether they should spend 

that time learning reading and math is not clear cut 

according to Scruggs, et al. However, they conclude, 

"the results of this analysis, we hope, will temper some 

of the unfounded enthusiasm in support of training 

children in test taking skills" (1986, p. 79). 

Meta-~nQlyses use data from previous studies as they 

are reported in published manuscripts or technical 

research reports. There are some in the field who 

question the inclusion of all studies which could be 

found in ~ meta-analysis but, instead, argue a case for 

doing a "best-evidence synthesis" (Slavin, 1987a). By 

this Slavin means selecting those studies which are both 

methodologically and substantively adequate. Joyce 

(1987) disagrees with this position, stating that we 

should, "attempt to obtain all [his emphasis] of the 

literature and then partition it carefully in the report, 

including- a partition that takes into account ••• the 

quality of the evidence" (p. 12). One difficulty with 

meta-analyses is that many authors do not discuss, as was 

suggested by both Slavin and Joyce, the quality of the 
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research that was included in a meta-analysis. A 

critical review of the studies included in these three 

meta-analyses (Bangert-Drowns, et al., 1983; Samson, 

1985; and Scruggs, et al., 1986) indicates all have 

included some studies with improper statistical analyses 

and, therefore, their results must be questioned. Only 

Scruggs, et ale commented on the methodological soundness 

of the studies they reviewed. They computed separate 

analyses for all 24 studies, for the 19 methodologically 

adequate studies, and for the 5 methodologically 

inadequate studies. 

Finally, although Samson (1985) reports a "small but 

significant effect on academic achievement" (p. 262) one 

must question what is small about an effect size of .33. 

Gage (1984) emphasized that differences do not need to be 

large in prder to be important. He suggested educators 

announce with enthusiasm small findings which, in the 

long run, can make important differences in the lives of 

students. The same can be said with respect to the 

conclusion Scruggs, et ale (1986) make. As long as the 

findings are reliable it is important to remember that 

the 54th percentile is greater that the 50th percentile, 

and such a difference may be important educationally for 

some students. The issue is whether such small findings 

actually exist, or whether they are a manifestation of 

poorly designed investigations. Further, if such 
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findings do exist, will they generalize across actors and 

settings? 

studies Investigating the Use of Commercially Prepared 

Materials to Teach Test-wiseness 

Costar (1980) reported a study in which Scoring High 

in Reading (SHIR; Cohen & Foreman, 1978) was used to 

teach fourth grade students achievement test-taking 

behaviors. The experimental group, 145 students in seven 

elementary schools, received the SHIR program exclusively 

during their reading period for approximately a two-month 

period, whereas the control group (another 145 students 

in the same seven elementary schools) followed the 

regular reading curriculum. The Metropolitan Achievement 

Test (MAT) was used as both the pretest and posttest. 

Gain scores were calculated and a t test was performed to 

test for $ignificant differences between the experimental 

and control groups. No difference was found to be 

statistically significant. However, the pretest control 

group's mean was slightly higher than the experimental 

group's mean (3.85 as compared to 3.72) and posttest 

results showed that the experimental group had closed the 

gap somewhat (4.11 to 4.18). This was interpreted to 

mean that the experimental group gained at a faster rate 

than the control group on the posttest measure. This 

study controlled for SES level by using neighborhood 

schools where pupils were randomly assigned to classes. 
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However, because both a treatment and control classroom 

were located in each school diffusion of treatment or a 

John Henry effect may have contributed to the lack of 

statistically significant findings. Also, the wrong 

statistical analysis was conducted. A t test was used to 

compare the treatment and control groups, rather that 

comparing gain scores. Finally, no power analysis was 

indicated, which may mean the study lacked the power to 

find any differences if, in fact, such differences 

existed. Given those problems with the study it is 

inappropriate to generalize the findings and assume that 

Scoring High in Reading is ineffective in improving 

student achievement test scores. 

In 1981 Crowe conducted a dissertation study in 

which she investigated the use of a practice program in 

test-wiseness skills (SHIR) to improve the achievement 

scores of elementary school children. The SHIR program 

emphasized the following test taking skills: following 

group directions, managing time effectively, adjusting to 

a structured setting, utilizing test formats, maintaining 

a sustained effort, performing preliminary operations 

before selecting an answer, eliminating unreasonable 

answer choices, using key words or symbols to locate the 

answer, making sure the correct answer is not given, 

guessing, then substituting answer choices, identifying 

the best test taking strategy, and checking answers. 
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students in the fourth and fifth grade participated in 

this study, with intact classes used as groups. Two 

fourth and two fifth grade classes"were randomly assigned 

as the experimental group and two fourth and two fifth 

grade classes were randomly assigned as the control 

group. Students in both the control and experimental 

groups received their regular instruction in mathematics. 

However, the experimental group received an additional 

instructional period daily for the six weeks immediately 

preceding the administration of the Comprehensive Test of 

Basic Skills, Expanded Edition. The control group 

received an additional amount of mathematics time equal 

to that of the experimental group, however, test taking 

skills were not emphasized. An ANOVA and regression 

analysis revealed significant effects for students in 

grade four on five of seven subtests in mathematics and 

reading of the Comprehensive Tests of Basic Skills. 

However, no significant effects were found for the fifth 

graders who used the practice program in test taking 

skills. Crowe reported that 

this is the third year in succession that students 

from the fifth grade have been administered the 

Comprehensive Tests of Basic Skills. They may have 

acquired as much sophistication in test taking at 

this point as their developmental stage of thinking 

will permit (1981, p. 88). 
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Although, in fact, no statistically significant 

differences may exist, another interpretation of the lack 

of significant findings is that her study, like others 

reported previously in this literature review, lacked the 

necessary power to find significant differences. Again, 

no power analysis was reported. 

Deaton, Halpin, and Alford (1987) reported a study 

which investigated performance on the California 

Achievement Tests (CAT) for students in first, second, 

fourth, and fifth grades who had been assigned to one of 

two groups. The treatment group received instruction in 

test taking skills using Scoring High on the CAT while 

the co~trol group received no formal instruction in test 

taking skills. Multivariate analyses of variance 

revealed some statistically significant differences 

between the groups on some of the CAT subtests but, in 

general, the Scoring High program did not produce 

consistent increases in student scores. 

Interestingly, at the fourth and fifth grade levels 

significant differences (p < .01) were found for three 

main effects (group, race, and grade) and two significant 

(p < .05) interaction effects were found, but only one of 

these contained the group effect. The mathematics 

subtest showed a significant mUltivariate F-statistic for 

the Group by Grade interaction, with the control group 

scoring higher in fourth grade and the experimental group 
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scoring higher in fifth grade. Results from this study 

emphasize the need for additional investigation of the 

moderating effects of student characteristics on test

wiseness instructiono 

A recent study conducted by Borger, Perlman, and van 

der Ploeg was presented at the annual meeting of the 

American Educational Research Association in 1987. The 

Borger r et ale study compared the effectiveness of four 

test preparation programs in training students in test 

taking skills and in assisting students in their 

abilities to generalize test taking strategies thereby 

resulting in improved standardized test scores. 

Approximately twelve thousand students from 475 classes 

were involved in the study. Two classrooms from each 

grade level, from second through eighth grade, were 

selected by principals for participation in this study. 

One classroom from each pair was randomly assigned to 

direct instruction in test taking skills using Random 

House's Scoring High materials, the other class room in 

each building was randomly assigned to either one of 

three other commercially prepa'red programs (Riverside's 

Improving Test-Taking Skills, continental Press's On 

Target for Tests, or Hammond's Reading Skills for 

Standardized Testing) or to the control group. Teachers 

were provided some training and were responsible for 

program implementation. Prior to interpreting the 
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results of their study the authors note 

many treatment teachers did not rely on the assigned 

test-wiseness curriculum alone. More than half 

included personal suggestions; a few permitted 

practice with old tests; and, except for Hammond 

teachers, fifty percent or more even used other 

published materials •••• while the instruction of 

test-wiseness techniques other than the assigned 

ones introduces a contaminant into the evaluation, 

educators cannot, in good conscience, deny students 

any possible avenue to perform at their best (1987, 

pp. 6-7). 

The results indicate that students in all treatment 

groups showed greater improvement in their knowledge of 

test taking skills compared to students in the control 

group, an~ also showed an improved attitude toward 

testing after training in test taking skills. However, 

the expected gain in achievement test scores for students 

in the treatment groups did not occur. Using the SAS 

General Linear Model on ITBS (reading comprehension) gain 

scores (spring 1985 to spring 1986) for data analysis, 

the over-all gain for students in the treatment group was 

.98 years and for the comparison cohort group was 1.00 

years. The authors summarize, 

at fifth grade the treatment group gained more than 

the control group (.04 years). Both groups gained 
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approximately the same amount at third grade. At 

every other grade level, the comparison group out

performed the students who received test-wiseness 

instruction with the largest difference occurring at 

eighth grade. None of these differences is 

statistically significant. Length of instructional 

time in test taking skills •••• was not .•• correlated 

with achievement gain (Borger, et al., 1987, p. 

22-29). 

The authors indicated that because of some difficulties 

with their study (particularly the difficulty to control 

what teachers actually do teach and how they do so in 

their classrooms) absolute, unequivocal statements cannot 

be made and they recommend further research on the 

effectiveness of test-wiseness instruction on academic 

achievement. However, they concluded that 

based on the results of this study, no 

recommendation can be made for school systems to 

purchase packaged instructional programs to teach 

test taking strategies. The packages did not 

produce results that were superior to whatever 

informal test-wiseness training was already in 

place •••• this [study] suggests that instructional 

time be spent directly on the content area involved 

(Borger, et al., 1987, pp. 33-34). 

When this study was presented at AERA Borger identified 

78 



several threats to the internal validity and therefore 

the conclusions of the study. There was an initial 

selection threat, given that principals chose who would 

participate at the building level. There may have been 

diffusion of treatment as both the control and 

experimental classes were located within the same 

buildings. A John Henry effect may have been operating 

at the building level. Finally, there was a lack of 

fidelity in treatment delivery. Although Borger, et ale 

noted these are often the realities of conducting studies 

in real-life classrooms, they are also threats to the 

conclusions and interpretations of study results. 

Benson-Pfiefle (1987) conducted a dissertation study 

using the Riverside Improving Test Taking Skills 

materials to teach test taking skills to sixth grade 

students attending Seventh-day Adventist schools. 

Benson-Pfiefle reported significant differences between 

the mean of the treatment group and the mean of the 

control group on the Visual (Sic), Concepts, Problems, 

and Total Mathematics ITBS subtests, no significant 

differences between boys and girls, and no differential 

benefit for low scoring and high scoring students. The 

group of subjects for this study was so unique (students 

enrolled in Seventh Day Adventist Schools with an average 

student-teacher ratio of approximately 7:1; significant 

parental involvement and support; almost all students 
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above the mean prior to any intervention) that the 

generalizability of the findings are severely limited. 

Programs Which Teach Test Taking Skills 

Given the evidence cited on the previous pages that 

test-wiseness exists, can be taught, and can improve 

student achievement test scores (if only slightly), many 

educational researchers recommend that school district 

personnel develop and implement programs to teach test 

taking skills. Several documents report the development 

and use of such programs by school district personnel. 

In addition, publishing companies have developed and 

marketed workbooks and other materials to teach test 

taking skills to students. 

In 1975 Sabers developed a booklet entitled Test 

Taking Skills. The booklet was a result of requests for 

assistance from those who were planning summer workshops 

for the Tucson Early Education Model (TEEM) and from 

field representatives who were requesting workshops for 

teachers. The booklet contains both research facts and 

opinions intertwined, the purpose of which was to 

(1) explain why test taking skills are necessary for 

children,(2) identify academic and test taking 

. skills necessary for a given test, and (3) [provide] 

exercises for practicing a test taking skill within 

the context of an academic skill (Sabers, 1975, p. 

ii) . 
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The suggestions contained in the booklet were directed 

specifically at the Metropolitan Achievement Tests which 

were used in the evaluation of TEEM programs. 

Ligon and Jones (1981) developed a program for the 

Austin Independent School District titled Preparing 

students for Standardized Testing: One District's 

perspective. The intent of this document was to 

standardize test preparation instruction for students 

across the school district. The document included an 

explanation of test-wiseness and a description of test

wiseness clues useful for taking the Iowa Test of Basic 

Skills (the standardized test administered in that school 

district), a list of test-wiseness skills which should be 

taught to all students in the district, a list of 

"advanced" test-wiseness skills which should be taught to 

some stud~nts under certain conditions (which were also 

identified), and materials for preparing students and 

teachers for standardized testing. 

The Research and Evaluation Branch of the Los 

Angeles Unified school District published a bulletin in 

1982 titled Helping Students Do Their Best on 

Standardized Achievement Tests. The bulletin included 

information on (1) the characteristics of standardized 

achievement tests, which included test content, test 

format, answer documents, machine scoring, and time 

limits, (2) developing student readiness for test taking, 
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which included test content readiness, test taking skill 

readiness, and emotional readiness, (3) providing optimal 

test administration, which included attending to the 

physical setting and test preparation on the day of 

testing, and (4) a 10 item student checklist for test 

taking which included suggestions that only students and 

their parents could do to prepare for optimal performance 

on achievement tests. 

While each of the above mentioned materials is 

available for use by the general public, no evidence was 

found of any studies (well designed or poorly designed) 

to evaluate the effectiveness of those materials. 

Several publishing companies market products 

designed to teach test taking skills. Three such 

programs, Riverside's Improving Test Taking Skills 

(pritchard, 1983), Random House's Scoring High (Cohen & 

Foreman, 1978), and CTB/McGraw-Hill's Skills Bank will be 

discussed here. 

In 1983 Riverside Publishing Company began 

publishing Improving Test Taking Skills, a program 

designed to "help students understand the techniques of 

taking standardized tests" (Pritchard, 1983, p. 1). 

According to the teacher's guide the program "does not 

attempt to teach for a test, but rather attempts to teach 

students the skills necessary for them to do as well as 

possible on the tests they take" (p. 5). The program 
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includes a student booklet for each of 15 skills believed 

important for taking tests. Those 15 skills are 

categorized into one of five areas, Following Test 

Directions, Using Time Wisely, Analytical Skills: 

Reading, Analytical Skills: Language, and Analytical 

Skills: Mathematics. The kit also included six different 

answer sheets for initial use with the student booklets. 

Each lesson is presented in such a way that it can be 

either self-directed or teacher instructed. P~actice 

exercises and trial tests are included and the teacher's 

guide notes that "you may wish to use your own activities 

to clarify the material or to give your students further 

practice in using a skill" (1983, p. 6). 

The Random House Scoring High series includes 

booklets designed for specific achievement tests (ITBS, 

CTBS, MAT1 New Jersey High School Proficiency Test, CSBS, 

and the Texas Educational Assessment of Minimum Skills) 

and for specific content areas (Reading, Language, and 

Math). The Teacher's Edition for Scoring High on the 

Iowa Tests of Basic Skills notes that the program is 

designed to prepare students for these tests. The 

program provides instruction and practice in 

reading, language, work-study, and mathematics 

skills. Scoring High also familiarizes students with 

the kinds of test formats and directions that appear 

on the tests, and teaches test taking strategies 
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that promote success (p. 1). 

The student books are organized into units which reflect 

the subject levels covered on the corresponding test. 

Each lesson features "(1) an Example(s) section including 

directions and one or more teacher directed sample 

exercises, (2) a Tips section providing brief test taking 

strategies, and (3) a Practice section" (p. 1). Each 

book also includes a test practice section to provide 

practice in taking achievement test and to increase 

students' confidence in their test taking skills. 

CTB/McGraw-Hill has marketed a Skills Bank which is 

a microcomputer software program that uses questions in 

formats that parallel the ways questions are asked on 

standardized achievement tests. "The benefit of this 

[software program] is of course the potential of higher 

achievement test scores!" (L. D. Rottschafer, personal 

communication, February 25, 1987). CTB advertises that 

the Skills Bank program makes the computer a real 

teacher's aid, uses a highly motivating learning medium 

as well as helps develop computer skills, and runs on 

Apple or IBM computers. 

Again, the brochures for each of these programs 

appears to have been written to appeal to the educational 

practitioner's search for "something" to assist in 

improving student achievement test scores. No evidence 

is cited in any of the vender materials of experimental 
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studies which document the effectiveness of those 

materials. 

Summary 

From the research reviewed above it is concluded 

that test-wiseness exists, can be measured, and can be 

taught to a variety of students using a variety of 

teaching methods and materials. 

Although some of the stUdies reported in this 

literature review had methodological problems (as do many 

studies conducted within the parameters of the public 

school setting) such problems are sometimes taken into 

consideration in a meta-analysis where studies which meet 

the pre-established criteria are included in the meta

analysis. The meta-analysis reported in this literature 

review (Bangert-Drowns, Kulik, & Kulik, 1983: Samson, 

1985: Scruggs, White & Bennion, 1986) found, in general, 

positive effects on achievement test scores for test 

taking skill instruction. Although little of the 

research addressed differential effects of test taking 

skill instruction as a result of specific demographic 

features, the research did show a strong, positive 

relationship between the length of the instructional 

program and achievement test scores. 

Little research exists to support the use of 

commercially prepared materials for the instruction of 

test taking skills, although the logic of using an 
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already prepared instructionsll system cannot be faulted. 

Further, few studies included regular classroom teacher 

delivered instruction in test taking skills. The 

generalizability of experimenter delivered instruction is 

unknown. Finally, standardized achievement tests are 

commonly used and reported across this country, it is 

these scores that educators, board members, and parents 

want raised. Studies which did not address the effect of 

test taking skill instruction on standardized achievement 

test results may not be particularly helpful in 

understanding or predicting the impact of such 

instruction. Before educators can be sure that test 

taking skill instruction using commercially prepared 

materials is useful and important, further research must 

be conducted. 
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CHAPrER THREE 

l·mTHODS AND PROCEDURES 

Test-wiseness, also known as test sophistication or 

test taking skills, has been used to explain some of the 

variance in student achievement test scores. This 

variance reduces the validity of the test because it is 

not a reflection of content knowledge but rather of 

knowledge of how to go about taking tests. Test taking 

skills include such skills as reading and following 

directions, pacing oneself, and knowing when and how to 

use various guessing strategies, among others. 

Researchers studying test-wiseness have concluded 

that test-wiseness exists, that individuals possess 

different amounts of test-wiseness, and that test

wiseness can be taught (Gibb, 1964: Callenbach, 1973; 

Jongsma ~ Warshauer, 1975). Examinees who learn generic 

test taking skills generally obtain higher scores on 

measures of achievement (Bangert-Drowns, Kulik, and 

Kulik, 1983: Samson, 1985). 

Aware of the increasing number of studies which 

support the teaching of test taking skills, publishers 

have begun to market materials for teaching those skills. 

However, few studies exist regarding the effectiveness of 

such prepackaged programs for increasing student scores 

on standardized achievement tests (Deaton, Halpin, and 

Alford, 1987; Benson-Pfiefle, 1987). If such programs 
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are found to be effective in improving student 

achievement test scores, school administrators confronted 

with political pressures to improve test scores might be 

interested in purchasing such programs for instructional 

purposes. 

This study is designed to examine the effects of 

direct instruction in test taking skills using the 

Riverside Publishing Company's Improving Test-Taking 

Skills materials (Pritchard, 1983). The research 

procedures used in conducting this study are described in 

this chapter. The discussion is divided into the 

following sections: (1) research questions, (2) research 

design including selection of study participants, (3) 

intervention, and (4) data collection and analysis. 

Research Questions 

The major focus of this study was to determine the 

effects of using the Riverside Improving Test-Taking 

Skills Kit for instruction in test-wiseness or test 

taking skills. The following research questions were 

investigated in this study: 

1. Does formal test taking skill instruction using 

the Riverside materials result in an increase in 

student test scores on standardized measures of 

achievement? 

2. Does increased knowledge of how to take tests 

as a result of formal instruction using the 
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Riverside materials result in differential gains in 

achievement test scores for students who 

(a) are male or female, 

(b) are from families identified as low income, 

(c) are of different ethnic background, 

(d) scored in the lower fourth of the distribution 

the previous year? 

Research Design Including Selection 

of Study Participants 

students in fourth and fifth grade in 15 elementary 

schools in Pueblo School District Number 60, Pueblo, 

Colorado, participated in this study. The district 

enrollment was approximately 19,000 students, with 51% of 

those students classified as minority (primarily 

Hispanic). Building administrators were notified by 

Memorandum (see Appendix D) of the opportunity for their 

building staff to participate in a study of test taking 

skill instruction. Building administrators were invited 

to attend a meeting to discuss the project. 

Eighteen elementary building principals, or their 

designees, attended a one hour meeting. At the meeting 

information on test taking skills, research findings from 

studies of test taking skill instruction, and examples of 

the Riverside materials were shared. Administrators who 

believed their building staff would be interested and 

willing to participate in the project were asked to 
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indicate this in writing and then return to their 

buildings to await word on whether they were selected for 

participation. All in attendance indicated an interest 

and willingness to participate in the study. 

Fifteen elementary schools were matched in triads. 

The criterion for matching was "select two schools from 

the list of volunteers and one from the list of 'not

interested' (non-attendance at the informational meeting) 

such that these three schools are so similar that if you 

were a parent you wouldn't care which one of the three 

schools your child attended". Matching was done by four 

central office administrators who averaged 25 years as 

district employees. Matching was validated by five 

curriculum specialists who worked closely with 

certificated staff in all elementary buildings. 

After matching, a coin was flipped to determine 

which of the two volunteer schools would participate in 

the study. Schools were identified as members of one of 

three groups: Volunteer Selected, Volunteer Not

Selected, and Control Group. Demographic information 

regarding ethnicity and income status was collected for 

each of these buildings and is reported in Table 1. 

The sample s"ize for this design totaled 1200 

students. Approximately 600 students in fourth grade 

participated in the study, with approximately 200 

students in each group. At the fifth grade level • 
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Table 1 
Demographic Data (% Minority, %. Low Income) 
of Students Who Participated in the Study 

4th Grade Students 

Vol. Va 1 • 
Triad # Selected Not-Sel. Control 

% Min. 57.14 45.09 52.08 
Triad 1 

X Low 63.33 50.98 29.17 

X Min. 34.09 26.00 50.00 
Triad 2 

X Low 38.63 12.00 23.44 

X Min. 92.86 47.50 80.56 
Triad 3 

'l. Low 96.43 64.28 69.44 

Y. Min. 35.00 29.63 35.90 
Triad 4 

'l. Low 34.15 37.04 56.41 

X Min. 83.78 56.00 82.76 
Triad 5 

% Low 78.95 76.92 89.66 

5th Grade Students 
-

'1. Min. 52.38 44.44 52.00 
Triad 1 

X Low 53.49 30.56 42.00 

X Min. 36.84 23.08 39.13 
Triad 2 

% Low 42.10 19.23 28.57 

% Min. 87.50 82.98 71.05 
Triad 3 

X Low 87.50 82.98 75.86 

., Min. 16.67 37.74 29.73 " 
Triad 4 

Y. Low 20.83 26.42 56.76 

'l. Min. 87.50 73.91 72.00 
TrIad 5 

% Low 82.50 68.00 88.46 



approximately 600 students also participated, with 

approximately 200 students in each of the 'three groups. 

Intervention 

A building administrator and a classroom teacher 

from each of the five selected buildings received 

approximately three hours of training in test taking 

skill instruction from a test consultant. Instruction 

included a review of the Riverside Improving Test Taking 

Skills instruction~l materials and a brainstorming of 

ideas on how to teach the 15 lessons presented in the 

Riverside materials. The building administrator and 

teacher served as liaisons for the other instructional 

staff in their buildings who participate,d in this 

project. They were expected to return to their 

buildings, share the information gained from the 

training $ession, and brainstorm additional ways to use 

the Riverside materials. Instructional staff were 

encouraged to incorporate the lesson objectives into 

their regular instruction rather than add an extra 

instructional period to the fourth or fifth grade 

curriculum. They were asked to provide 10 hours of 

instruction in test-taking skills using the Riverside 

materials. 

curriculum specialists were designated as contact 

persons for the build~ngs and they served in resource 

teams to consult with teachers and administrators 
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regarding use of the Riverside materials. Throughout the 

project curriculum specialists demonstrated lessons in 

test taking skill instruction and shared successful 

experiences with teachers during teacher meetings or 

classroom visitations. 

Administrators of the Volunteer Not-Selected schools 

were informed they had not been selected to participate 

in the test taking skills project. They were neither 

encouraged nor discouraged in providing instruction in 

test-taking skills; however, they were informed no 

Riverside materials would be available for their use. 

Administrators from Control schools were not informed of 

the project or of their designation as control schools in 

the study. 

It was assumed that the three groups (Volunteer

Selected,_ Volunteer Not-Selected, and Control) would 

differ in the following ways: teachers in the Volunteer 

Selected group would provide formal test taking skill 

instruction to their students using the Riverside 

materials; teachers in the Volunteer Not-Selected group 

might be "motivated to attempt to reduce or reverse the 

expected differences brought about by the experimental 

treatment" (Borg, 1984, p. 12) and might, therefore, 

provide formal instruction in test taking skills but such 

instruction would not involve use of the Riverside 

materials; teachers in the Control group would provide 
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instruction as "normal", that is, they would teach test 

taking skills only to the degree they had been accustomed 

to teaching it in previous years and with materials they 

had used previously or collected on their own. 

Data Collection and Analysis 

The Science Research Associates Survey of Basic 

Skills (SRA Professional Testing Staff, 1985) was 

administered to all students in the district during the 

week of April 13, 1987. This is the instrument selected 

by the district for measuring achievement and is thought 

to be more closely aligned to the district's written 

curriculum than other standardized measures of 

achievement. For the purposes of data analysis fourth 

and fifth grade students' 1987 obtained scores were 

paired with their 1986 testing results and Normal Curve 

Equivalent (NeE: mean = 50, standard deviation = 21.06) 

scores were recorded for the composite Battery as well as 

for the Reading and Mathematics subtests. 

At the fourth grade level students' 1987 SRA 

obtained NCE scores were paired to 1986 Iowa Test of 

Basic Skills (Hieronymus, Hoover, and Lindquist, 1978) 

obtained NCE scores. This was because in 1986 all third 

grade students in the state of Colorado were administered 

the ITBS. Pueblo School District Number 60 

administrators decided not to test third grade students 

twice in 1986, thus only 1986 ITBS scores were available 
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for pairing with 1987 SRA obtained scores. Because the 

ITBS to SRA pairing was used for data analysis for all 

fourth grade students regardless of group membership 

(Volunteer Selected, Volunteer Not-Selected, or Control) 

systematic extraneous variance was controlled. For 

fifth grade students, 1987 obtained NCE scores were 

paired with 1986 obtained NCE scores, both from the SRA 

achievement test. Any fourth or fifth grade student's 

1987 score which could not be paired to 1986 test results 

was eliminated from the sample. After students' obtained 

scores were paired the scores were also coded according 

to sex, ethnicity, level of income, enrollment in special 

programs, and estimated hours of test taking skill 

instruction. 

Fourth and Fifth grade teachers in all 15 schools 

were aske~ to complete a questionnaire regarding the 

teaching of test taking skills (Appendix E and Appendix 

F) • 

Specifically, teachers of the Volunteer Selected 

schools were asked to estimate the number of hours they 

spent teaching test taking skills using materials from 

the Riverside Improving Test Taking Skills Kit. Teachers 

in the Volunteer Not-Selected and Control schools were 

asked to estimate the number of hours they spent teaching 

test taking skills and to identify the specific skills 

they taught. 
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The data were analyzed at the University of Arizona 

computer center using the statistical Package for Social 

science X (SPSSx) Program. The data were analyzed for 

each of the research questions as follows: 

Research Question 1: Does formal test taking skill 

instruction using the Riverside materials result in 

an increase in student test scores on standardized 

measures of achievement? 

statistical Significance 

The original plan for data analysis was to use an 

Analysis of Covariance (ANCOVA) to compare NCE obtained 

scores of students in the Volunteer Selected, Volunteer 

Not-Selected, and Control groups to determine statistical 

significance. In an experimental study the ANCOVA 

procedure reduces within group error variance through the 

reduction_ of systematic bias. In a nonexperimental study 

covariance is also used to adjust group means on a 

dependent variable to account for differences among the 

groups on a concomitant variable. In this study the 

ANCOVA procedure was selected for the purpose of making a 

fairer comparison: group means would have been adjusted 

on the basis of their 1986 achievement test scores. 

However, prior to computing the ANCOVA the assumption of 

homogeneity of regression slopes was studied, and the 

data were found to have unequal regression slopes. Since 

homogeneity of regression slopes is an important ANCOVA 
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assumption and ANCOVA is not robust with respect to 

violations of that assumption, ANCOVA was deemed an 

inappropriate technique for data analysis. 

Analysis of Variance of gain scores was then 

selected as the appropriate data analysis methodology for 

determining statistical significance. Gain score 

analysis is a method of looking at change over time by 

examining the change in scores from pretest to posttest. 

In gain score analysis if the treatment had no effect the 

mean differences between the groups would have been the 

same on the pretest as on the posttest (the null 

hypothesis). Because a gain score ANOVA is less precise 

than ANCOVA (Cook and Campbell, 1979) differences among 

the groups might have been masked, or differential 

treatment effects might not have been detected with a 

gain scor~ ANOVA. Because of that possibility, data 

were disaggregated by achievement level. Quartile points 

were identified from 1986 NCE Composite battery scores 

and each group (Volunteer Selected, Volunteer Not

Selected, and Control) was divided into quarters. Data 

were analyzed by group by achievement level (quarters) 

with a 3 by 4 ANOVA. Analysis by levels of achievement 

is also theory driven. E. Bernal (personal 

communication, November 20, 1987) suggested that teaching 

test taking skills would be more beneficial for low 

achieving students than for middle or high achieving 

97 



students. 

Comparisons were made among the three groups across 

achievement levels for the composite battery and for the 

Reading and Mathematics subtests. The composite battery 

was selected because it is presumed to be the single best 

indicator of student achievement. Changes in the 

Composite battery based on the use of specific materials 

for test-wiseness instruction would be important to note. 

The Reading and Mathematics subtests were selected for 

four reasons. First, these two subtests represent the 

"basics" about which parents and policy makers express 

the most concern. second, the curricular areas of 

reading and mathematics are often the focus of specific 

improvement efforts by school district personnel. Third, 

the Riverside materials present both general test taking 

skill practice and specific analytical skill instruction 

in three content areas: Reading, Language, and 

Mathematics (pritchard, 1983, p. 5). ThUS, it was 

believed differences would be more likely to occur in 

these content areas than in the other subtest areas of 

the SRA Achievement test. Finally, most of the research 

on test-wiseness has been done in the areas of reading or 

math~matics achievement and this study followed that 

already established pattern of research investigation. 

Magnitude of Effect 

For this study the concept of effect size (Glass, 
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McGaw, and Smith, 1981) was used to describe the 

magnitude of gains from the test-wiseness instruction 

intervention and to predict the outcomes one might expect 

by using this intervention (Joyce, Showers, and 

Rolheiser-Bennett, 1977). Effect sizes were computed 

only when statistically significant differences were 

first identified. This is because effect sizes can be 

considered reliable only to the degree that differences 

between the groups were not likely to have occurred by 

chance. 

Typically, effect size is computed by subtracting 

the mean of the control group from the mean of the 

treatment group and then dividing by a pooled standard 

deviation estimate. Gain scores were used for 

calculation of standard deviation as well as mean 

differences, and three effect sizes were calculated. To 

calculate the first effect size the data from the 

Volunteer Selected group (intervention) and the Control 

group (no knowledge of research project or designation as 

control group) were used. This effect size is thought to 

be representative of the most likely scenario of what 

happens when district administrators choose to implement 

a new program (either people are encouraged to 

participate and participation is monitored or classroom 

teachers do what they have always done with minimal or no 

modifications to instructional delivery or materials). 
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Effect sizes were calculated for the Composite battery 

and for the Reading and Mathematics subtest scores. The 

second effect size was calculated using the data from the 

Volunteer Not-Selected and Control groups and reflects 

the "volunteering effect" --the moderating effect of 

"volunteering" to participate in this study, plus 

"something else". The something else is whatever the 

teachers did as a result of vOlunteering but not being 

selected --the test taking skills they taught, the 

materials they found or made and used with their 

students, the enthusiasm with which they delivered 

instruction-- that resulted in increased student 

achievement test scores. Again, effect sizes were 

calculated for the Composite battery and for the Reading 

and Mathematics subtests. The third effect size was 

calculated using the data from the Volunteer Selected and 

Volunteer Not-Selected groups. This effect size 

reflects the difference above and beyond the 

"volunteering effect" which resulted from the 

experimental intervention. 

Research Question 2: Does increased knowledge of how 

to take tests as a result of formal instruction 

using the Riverside materials result in differential 

gains in achievement test scores for students who 

(a) are male or female, 

(b) are from families identified as low income, 
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(c) are of different ethnic backgrounds, 

(d) scored in the lower fourth of the distribution 

the previous year? 

statistical Significance 

For this analysis the data were disaggregated by 

level of achievement and several 2 X 3 X 4 ANOVAs were 

computed. In the first analysis, group membership, 

achievement level, and sex were the independent variables 

and gain scores were the dependent variables. For the 

second analysis, group membership, achievement level, and 

income level were the independent variables and gain 

scores were the dependent variables. For the third 

analysis, group membership, achievement level, and 

ethnicity were the independent variables and gain scores 

were the dependent variables. In each of these instances 

ANOVAs were calculated for the Composite battery and for 

the Reading and Mathematics sUbtests. 

Because the data were disaggregated to answer 

Research Question 1 and to answer Research Question 2, 

Parts (a), (b), and (c) it was not necessary to reanalyze 

the data to answer Part (d). 

Chapter Summary 

This study was designed to assess the effect of 

direct instruction in general test-taking skills using 

the Riverside Improving Test Taking Skills materials. 

Unlike many of the previous studies in this area, 
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classroom teachers delivered the intervention and 

distric't-wide standardized test scores were used as the 

pre- and posttest measure. Schools were matched in 

triads and one member of the triad received the 

intervention while the other two schools in the triad 

served as comparison schools. Students' 1987 scores were 

paired with their 1986 scores for data analysis. Data 

were analyzed using the ANOVA procedure and computing 

effect sizes to determine the statistical and practical 

significance of the intervention. 
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CHAPTER FOUR 

DATA ANALYSIS AND RESUL'E 

The purpose of this study was to assess the effects 

of direct instruction in test-wiseness using the 

Riverside Publishing Company's Improving Test Taking 

Skills materials (Pritchard, 1983). specifically, this 

study was designed to provide answers to the following 

questions: 

1. Does formal test taking skill instruction using 

the Riverside materials result in an increase 

in student test scores on standardized measures 

of achievement? 

2. Does increased knowledge of how to take tests 

as a result of formal instruction using the 

Riverside materials result in differential 

_gains in achievement test scores for students 

who 

(a) are male or female, 

(b) are from families identified as low 

income, 

(c) are of different ethnic backgrounds, 

(d) scored in the lower fourth of the 

distribution the previous year? 

Summary of Procedures 

The subjects for this study were fourth and fifth 

grade students in 15 elementary schools in Pueblo, 
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Colorado. The 15 schools were matched in triads and then 

assigned to one of three groups: the Volunteer Selected, 

the Volunteer Not-Selected, and the Control groups, as 

described in Chapter 3. 

Teachers in the Volunteer Selected group were 

provided the Riverside materials and two representatives 

from each school were provided approximately three hours 

of training from a test consultant. Teachers in the 

Volunteer Not-Selected group were neither encouraged nor 

discouraged in providing instruction to students in test 

taking skills; however, they were informed no Riverside 

materials would be available for their use. Teachers in 

the Control group were not informed of their designation 

as control schools in the study. 

Achievement tests were administered to all students 

during the week of April 13, 1987. Students' 1987 

obtained NCE scores were paired with their 1986 obtained 

NCE scores for purposes of data analysis. Scores were 

recorded for the Composite battery and for the Reading 

and Mathematics subtests. For purposes of statistical 

significance gain scores were computed and analyzed by 

use of the Analysis of Variance. Effect size was also 

reported for purposes of determining the magnitude of 

effect and predicting the outcomes one might expect by 

using this instructional intervention (Joyce, et al., 

1987). 
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Demographic Information 

Altogether more than 1200 students participated in 

this study, with 621 students in fourth grade and 667 

students in fifth grade. Demographic information about 

these students is reported by grade level in Table 2. 

Table 2 
Demographic Data: Number of Students 

Who Participated In this Study 

4th Grade 5th Grade 

Male 301 326 
SEX 

Female 320 331 

Low 308 331 
INCOME LEVEL 

Not Low 313 337 

Hispanic 306 330 
ETHNICITY 

White 301 322 

Teacher Information 

After achievement testing was completed teachers 

from each of the three groups were asked to estimate the 

amount of time they spent teaching test taking skills. 

specifically, the teachers in the Volunteer Selected 

group were asked to specify the amount of time they spent 

teaching each of the 15 units in the Riverside Improving 

Test-Taking Skills kit. The teachers in the Volunteer 

Selected group reported that 10.5 hours was the average 
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amount of time spent teaching test taking skills, with 

the range from 0 minutes (no time) to 20 hours. Fourth 

grade teachers in the Volunteer Selected group averaged 

12.0 hours of test taking skill instruction using the 

Riverside materials; fifth grade teachers in the 

Volunteer Selected group averaged 9.25 hours of 

instruction in test taking skills using the Riverside 

materials. Most teachers reported they taught all 15 of 

the lessons in the Riverside kit. Teachers in the 

Volunteer Not-Selected and the Control groups were asked 

to estimate the amount of time they spent teaching test 

taking skills and to specify the skills they taught. 

Teachers in the Volunteer Not-Selected group reported an 

average of 9.0 hours of test taking skill instruction, 

with the time reported ranging from 0 (no time) to 32 

hours. ~eachers who reported they were unable (or 

unwilling) to estimate the number of hours they spent 

teaching test taking skills were contacted by district 

curriculum specialists and asked to take their "best 

guess" as to the amount of time they spent teaching test 

taking skills. Teachers in the Volunteer Not-Selected 

group were able to identify specific skills they taught. 

The following specific test taking skills were identified 

by teachers in this group as skills they taught: 

practice completing bubble sheets, reading and 

understanding test directions, knowing how to choose the 

106 



"best" answer, remembering to skip difficult questions 

and come back to them later, practicing clue searches on 

reading questions. organizational skills, practice 

looking for word associations, looking for key words in 

questions, educated guessing, and practice taking timed 

tests. Teachers in the Control group stated it was 

impossible to estimate the time they spent teaching test 

taking skills, or that they were unwilling to make an 

estimate, or that they spent "very little" time teaching 

test taking skills. Those teachers who indicated they 

spent some time teaching test taking skills generally 

emphasized "filling in the bubbles" as the skill they 

taught and practiced prior to standardized achievement 

test administration. 

Results of Data Analysis 

The ~nalysis of data for each research question is 

reported below: 

Research Question 1 

1. Does formal test taking skill instruction using 

the Riverside materials result in an increase 

in student test scores on standardized measures 

of achievement? 

There were several"steps in the analysis of this research 

question. In each instance data were analyzed separately 

for fourth and fifth grade students. 
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Fourth Grade Data: statistical Significance 

To test for statistical significance an Analysis of 

Variance (ANOVA) was computed to compare NCE gain scores 

of students in the Volunteer Selected, Volunteer Not

Selected, and Control groups for the test Composite 

battery and for the Reading and Mathematics subtests. A 

gain score ANOVA for the Composite battery indicated 

significant main effects for group assignment (Volunteer 

Selected, Volunteer Not-Selected, or Control), as 

reported in Table 3. When the data were disaggregated a 

gain score analysis indicated significant main effects 

for group assignment and for achievement level, with no 

significant interaction effect. These data are reported 

in Table 4. In general, the gain score mean for 

students in the Volunteer Not-Selected group was higher 

than for students in the Volunteer Selected (treatment) 

group and the Control group. Low achieving students made 

greater average gains than the middle and high achieving 

students in all three treatment conditions, as expected 

due to regression effect. 

For the Reading subtest a gain score ANOVA did not 

indicate statistically significant effects in the overall 

ANOVA for group assignment (Table 5). When the data were 

disaggregated no significant effects were indicated for 

group assignment, achievement levels, or their 

interaction (Table 6). 
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Table 3 
ANOVA Summary Table of Fourth Grade Gain Scores 

on the Composite Battery by Group Assignment 

A. Swmnary Table 

Source of Variance 

Group Assignment 

Residual 

B. Cell Data 

df 

2 

618 

MS 

724.89 

97.04 

F 

7.47 

109 

p 

0.001 

----------------------_._------------------------------------
1986 1987 Average SD 

Group N Mean Mean Gain (Gain) 

Vol. Selected 182 52.56 56.41 3.85 9.62 

Vol. Not-Sel. 223 50.34 54.33 3.99 9.62 

Control 216 49.65 50.37 .72 10.27 
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Table 4 
ANOVA Summary Table of Fourth Grade Gain Scores 

on the Composite Battery 
By Group Assignment and Achievement Level 

A. Summary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 694.15 7.50 0.001 

Achievement Level 3 1019.27 11.01 0.000 

2-way Interaction 
Group X Level 6 86.96 0.94 0.466 

Residual 609 92.06 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Vol. Selected (grand) 182 3.85 9.62 
Low 44 5.66 9.62 
Mid-Low 42 2.38 9.86 
Mid-High 49 3.80 10.10 
High 47 3.51 11.00 

Vol. Not-Sel. (grand) 223 3.99 9.62 
Low 59 8.36 9.46 
Mid-Low 56 2.70 9.12 
Mid-High 51 1.72 8.66 
High 57 2.75 9.88 

Control (grand) 216 .72 10.27 
Low 53 5.28 9.48 
Mid-Low 57 -2.60 9.45 
Mid-High 51 - .18 11.55 
High 55 .58 9.18 



Table 5 
ANOVA Swmnary Table of Fourth Grade 

Reading Gain Sec,res By Group Assignment 

A. Summary Table 

Source of Variance 

Group Assignment 

Residual 

B. Cell Data 

df 

2 

620 

MS 

433.19 

149.54 

F 

2.92 

111 

p 

0.055 

------------------------------------------------------------
1986 1987 Average SD 

Group N Mean Mean Gain (Gain) 

Vol. Selected 182 48.09 52.39 4.30 12.04 

Vol. Not-Sel. 223 49.25 52.71 3.46 12.43 

Control 216 49.08 50.54 1.46 12.06 



Table 6 
ANOVA Summary Table of Fourth Grade 

Reading Gain Scores 
By Group Assignment and Achievement Level 

A. Swmnary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 411.30 2.76 

Achievement Level 3 218.76 1.47 

2-way Interaction 
Group X Level 6 80.03 0.54 

Residual 609 148.95 

B. Cell Data 

Average 
Group N Gain 

Vol. Selected (grand) 182 4.30 
Low 44 2.84 
Mid-Low 42 2.17 
Mid-High 49 7.22 
High 47 4.53 

Vol. Not-Sel. (grand) 223 3.46 
Low 59 2.57 
Mid-Low 56 3.70 
Mid-High 51 4.12 
High 57 3.56 

Control (grand) 216 1.46 
Low 53 2.28 
Mid-Low 57 -0.63 
Mid-High 51 2.61 
High 55 1.78 
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p 

0.064 

0.222 

0.780 

SD 
(Gain) 

12.04 
10.41 

8.94 
14.53 
12.75 

12.43 
12.03 
14.29 
10.75 
12.55 

12.06 
13.83 
11.70 
11.32 
11.31 
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For the Mathematics subtest an overall gain score 

ANOVA indicated a significant effect for group 

assignment, as reported in Table 7. When data were 

disaggregated main effects for group assignment and for 

achievement level were significant; the int.eraction 

effect was not (Table 8). Again, the gain score mean for 

students in the Volunteer Not-Selected group was greater 

than for students in the Volunteer Selected group and the 

Control group and, in general, the average gain score for 

low achieving students was greater than for high 

achieving students (regression effect). 

Fourth Grade Data: Effect Size 

Effect sizes for the composite battery and for the 

Mathematics subtest are reported in Table 9. Effect size 

1 represents expected results from the implementation of 

a similar program of test taking skill instruction. 

Effect size 2 could be considered a volunteer group 

effect. Although teachers volunteered and the outcome 

measure was student NCE gain scores, whatever the 

teachers did that is associated with wanting, or 

volunteering, to participate and then not being selected 

to participate resulted in this effect. Effect size 3 

reflects t~e effect of the intervention above and beyond 

the volunteer group effect. Effect size is a more 

appropriate way for determining whether effects are 

differentially beneficial across groups because it 



Table 7 
ANOVA Smmnary Table of Fourth Grade 

Mathematics Gain Scores By Group Assignment 

A. Swmnary Table 

Source of Variance 

Group Assignment 

Residual 

B. Cell Data 

df 

2 

618 

MS 

14430.17 

197.89 

F 

7.22 

114 

p 

0.001 

------------------------------------------------------------
1986 1987 Average SD 

Group N Mean Mean Gain' (Gain) 

Vol. Selected 182 51.85 57.28 6.43 15.35 

Vol. Not-Sel. 223 48.35 55.95 7.60 11.94 

Control 216 47.27 49.95 2.68 14.94 



Table 8 
ANOVA Summary Table of Fourth Grade 

Mathematics Gain Scores 
By Gr~up Assignment and Achievement Level 

A. Summary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 1378.83 7.19 

Achievement Level 3 1209.44 6.31 

2-way Interaction 
Group X Level 6 321.21 1.68 

Residual 609 191.80 

B. Cell Data 

Average 
Group N Gain 

Vol. Selected (grand) 182 6.43 
Low 44 6.61 
Mid-Low 42 6.81 
Mid-High 49 7.67 
High 47 4.64 

Vol. Not-Sel. (grand) 223 7.60 
Low 59 12.78 
Mid-Low 56 6.59 
Mid-High 51 5.82 
High 57 4.81 

Control (grand) 216 2.68 
Low 53 8.75 
Mid-Low 57 -1.63 
Mid-High 51 1.74 
High 55 2.14 
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p 

0.001 

0.000 

0.125 

SD 
(Gain) 

15.35 
18.30 
13.30 
15.67 
13.97 

11.95 
12.55 
12.02 
11.09 
10.53 

14.94 
14.61 
13.55 
16.21 
13.89 



Effect Sizes 

Entire Group 

Achievement Level 

Low 
Mid-Low 
Mid-High 
High 

Entire Group 

Achievement Level 

Low 
Mid-Low 
Mid-High 
High. 

Table 9 

for Fourth Grade NCE 

composite Battery 

ES 1 

.32 

.04 

.52 

.41 

.30 

Mathematics Subtest 

.27 

-.15 
.61 
.43 
.18 

Gain Scores 

ES 2 

.33 

.32 

.55 

.20 

.22 

.33 

.29 

.59 

.30 

.19 

ES 1 = (Volunteer Selected - Control) / SO within 
ES 2 = (Volunteer Not-Selected - Control) / SO within 
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ES 3 

0.01 

-.28 
-.03 

.22 

.08 

-.01 

-.44 
.02 
.13 

-.01 

ES 3 = (Volunteer Selec'ted - Volunteer Not-Selected) / SO 
within 



accounts for regression effect. 

For the Composite battery moderate positive effects 

were found for test taking skill instruction; however, 

volunteering to participate was about as important as 

actually participating in this study. In fact, effect 

sizes calculated after the data were disaggregated 

indicated. that the volunteer effect was greater than the 

effect of actually participating in the treatment group 

in raising student achievement test scores for low and 

middle-low achieving students, but less for middle-high 

and high achieving students. For the Mathematics subtest 

positive effects were found for all achievement levels of 

the Volunteer Not-Selected group and for all but the 

lowest achievement level of the Volunteer Selected group. 

Test taking skill instruction was most effective for 

middle ac~ievement level students on the mathematics 

subtest. No effect sizes were calculated for the Reading 

subtest because the F-ratio was not significant. 

Fifth Grade Data: statistical Significance 

An NCE gain score ANOVA of the Composite battery for 

students in the fifth grade indicated significant main 

effects for group assignment (Volunteer Selected, 

Volunteer Not-Selected, Control) which are reported in 

Table 10. When the data were disaggregated and analyzed 

significant main effects were indicated for group 

assignment and for achievement level but the interaction 
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Table 10 
ANOVA Summary Table of Fifth Grade Gain Scores 

on the Composite Battery By Group Assignment 

A. Summary Table 

Source of Variance df MS F 

118 

p 

Group Assignment 2 

666 

496.54 

91.84 

5.41 0.005 

Residual 

B. Cell Data 
------------------------------------------------------------

1986 1987 Average SD 
Group N Mean Mean Gain (Gain) 

Vol. Selected 212 57.09 56.67 - .42 8.50 

Vol. Not-Sel. 215 53.95 56.46 2.51 11.54 

Control 242 53.03 53.38 .35 8.50 
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effect was non-significant (Table 11). In general, the 

average gain for students in the Volunteer Not-Selected 

group was greater than the average gain for students in 

the treatment (Volunteer Selected) and the Control group 

and the average gain for lower achieving students was 

greater than for higher achieving students (regression 

effect). 

For the Reading subtest a gain score ANOVA did not 

indicate significant effects in the overall ANOVA (Table 

12). When the data were disaggregated a significant 

achievement level effect was indicated with the gain 

score mean for lower achieving students greater than for 

higher achieving students regardless of group assignment 

(regression effect). No significant interaction effects 

were identified (Table 13). 

An overall gain score ANOVA of Mathematics subtest 

scores indicated a significant main effect for group 

assignment, with the gain score mean for students in the 

Volunteer Not-Selected group higher than the gain score 

mean for students in both the Volunteer Selected and 

Control groups (Table 14). A group assignment by 

achievement level ANOVA of gain scores indicated a 

significant main effect for group assignment (as reported 

above) but no significant effect for achievement level 

and no significant interaction effect (Table 15). 



Table 11 
ANOVA Summary-Table of Fifth Grade Gain Scores 

on the Composite Battery 
By Group Assignment and Achievement Level 

A. Summary Table 
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----------------------------------------------------------
Source of Variance df MS F p 

Main Effects 
Group Assignment 2 496.09 5.54 0.004 

Achievement Level 3 467.56 5.22 0.001 

2-way Interaction 
Group X Level 6 162.31 1.81 0.094 

Residual 657 89.48 

B. Cell Data 

Average SD-
Group N Gain (Gain) 

Vol. Selected (grand) 212 - .42 8.50 
Low 50 2.66 8.36 
Mid-Low 55 1.18 6.86 
Mid-High 51 .10 7.16 
High 56 -5A23 9.34 

Vol. Not-Sel. (grand) 215 2.51 11.54 
Low 52 2.48 10.64 
Mid-Low 55 1.76 10.54 
Mid-High 53 4.34 13.64 
High 55 1.51 11.21 

Control (grand) 242 .35 8.50 
Low 60 .97 9.43 
Mid-Low 56 .88 7.52 
Mid-High 68 .70 8.07 
High 58 -1.21 8.89 



Table 12 
ANOVA Summary Table of Fifth Grade 

Reading Gain Scores By Group Assignment 

A. Summary Table 

Source of Variance 

Group Assignment 

Residual 

B. Cell Data 

df 

2 

666 

MS 

148.42 

110.39 

F 

1.34 

121 

p 

0.261 

------------------------------------------------------------
1986 1987 Average SD 

Group N Mean Mean Gain (Gain) 

Vol. Selected 212 58.18 57.60 - .58 10.75 

Vol. Not-Sel. 215 54.99 54.08 - .91 10.99 

Control 242 54.19 54.80 .61 9.83 



Table 13 
ANOVA Summary Table of Fifth Grade 

Read.ing Gain Scores 
By Group Assignment and Achievement Level 

A. Summary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 140.59 1.30 

Achievement Level 3 625.70 5.77 

2-way Interaction 
Group X Level 6 64.53 0.60 

Residual 657 108.46 

B. Cell Data 

Average 
Group N Gain 

Vol. Selected (grand) 212 - .58 
Low 50 1.64 
Mid-Low 55 .22 
Mid-High 51 .53 
High 56 -4.36 

Vol. Not-Sel. (grand) 215 - .91 
Low 52 1.79 
Mid-Low 55 -1.07 
Mid-High 53 -1.77 
High 55 -2.47 

Control (grand) 242 .61 
Low 60 2.27 
Mid-Low 56 2.00 
Mid-High 68 - .24 
High 58 -1.44 
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p 

0.274 

0.001 

0.735 

SD 
(Gain) 

10.75 
10.84 

7.39 
11.68 
11.85 

10.99 
11.73 
11.52 

9.46 
10.92 

9.83 
9.82 
9.05 

11.13 
8.61 



Table 14 
ANOVA Summary Table of Fifth Grade 

Mathematics Gain Scores By Group Assignment 

A. Swmnary Table 

Source of Variance 

Group Assignment 

Residual 

B. Cell Data 

df 

2 

666 

MS 

896.50 

163.96 

F 

5.47 

123 

p 

0.004 

------------------------------------------------------------
1986 1987 Average SD 

Group N Mean Mean Gain (Gain) 

Vol. Selected 212 56.36 56.84 .48 11.63 

Vol. Not-Sel. 215 54.65 58.22 3.57 13.96 

Control 242 51.90 51.69 - .21 12.71 



Table 15 
ANOVA Summary Table of Fifth Grade 

Mathematics Gain Scores 
By Group Assignment and Achievement Level 

A. Summary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 906.73 5.55 

Achievement Level 3 315.04 1.93 

2-way Interaction 
Group X Level 6 141.37 0.86 

Residual 657 163.48 

B. Cell Data 

Average 
Group N Gain 

Vol. Selected (grand) 212 .48 
Low 50 2.96 
Mid-Low 55 2.45 
Mid-High 51 .02 
High 56 -3.25 

Vol. Not-Sel. (grand) 215 3.57 
Low 52 3.79 
Mid-Low 55 3.67 
Mid-High 53 5.53 
High 55 1.36 

Control (grand) 242 - .21 
Low 60 - .18 
Mid-Low 56 - .27 
Mid-High 68 .03 
High 58 - .45 

124 

p 

0.004 

0.124 

0.520 

SD 
(Gain) 

11.63 
12.68 
11.80 

9.90 
11.22 

13.96 
12.93 
12.70 
17.04 
12.87 

12.71 
14.57 
12.54 
12.25 
11.62 



Fifth Grade Data: Effect Size 

Effect sizes for the Composite battery and for the 

Reading and Mathematics subtests are reported in Table 

16. For the Composite battery the largest effect sizes 

were obtained for the Volunteer Not-Selected group. The 

"volunteer group effect" had a more positive effect on 

student achievement than actual participation in the test 

taking skills instructional program. In general, low 

achieving students benefited more from the instruction. 

Interestingly, the. volunteer effect benefited middle-high 

and high achievement level students more than low and 

middle-low achievement level students although the 

interaction effect did not reach statistical 

significance. For the Reading subtest a main effect was 

significant only for achievement level, therefore only a 

level ef(ect size was calculated. For the Mathematics 

subtest the main effect for group assignment was 

reflected by higher effect sizes for the Volunteer Not

Selected group and the level effect showed, in general, 

more positive effects for lower achieving than for higher 

achieving students in the Volunteer Selected group, and 

in the Volunteer Not-Selected group. 

Research Question 2 

2. Does increased knowledge of how to take tests 

as a result of formal instruction using the 

Riverside materials result in differential 
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Table 16 
Effect Sizes for Fifth Grade NCE Gain Scores 

Composite Battery 

ES 1 ES 2 ES 3 

Entire Group -.08 .22 -.30 

Achievement Level 

Low .18 .16 .02 
Mid-Low .03 .09 -.06 
Mid-High -.06 .38 -.45 
High -.43 .29 -.71 

Reading Subtest 

Achievement Level 

Low -.06 -.05 -.01 
Mid-Low -.17 -.29 .12 
Mid-High .07 -.15 .22 
High -.28 -.10 -.18 

Mathematics Subtest 

-
Entire Group .05 .30 -.24 

Achievement Level 

Low .24 .31 -.06 
Mid-Low .21 .31 -.10 
Mid-High .00 .43 -.43 
High -.22 .14 -.36 

ES 1 = (Volunteer Selected - Control) / SO within 
ES 2 = (Volunteer Not-Selected - Control) / SO within 
ES 3 = (Volunteer Selected - Volunteer Not-Selected) / SO 

within 



gains in achievement test scores for students 

who 

(a) are male or female, 

(b) are from families identified as low 

income, 

(c) are of different ethnic backgrounds, 

(d) scored in the lower fourth of the 

distribution the previous year? 

There were several steps involved to answer this research 

question. Data were analyzed separately for fourth and 

fifth grades. 

Fourth Grade Data: Sex Differences 

To determine whether differential gains occurred for 

students on the basis of sex, a 3 X 4 X 2 ANOVA was 

computed on the NCE gain scores for the Composite battery 

and for t~e Reading and Mathematics subtests. For the 

composite battery a main effect for group assignment and 

for achievement level was significant (as was reported 

earlier) but there was no main effect for sex. No two

way interactions were significant, but a three-way 

interaction, group assignment by achievement level by 

sex, was significant and is reported in Table 17. 

Interpretation of the data was complicated by the 

interaction effect. For girls average gains were 

greatest for low achievers in the Volunteer Not-Selected 

group followed by low achievers in the Volunteer Selected 
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Table 17 
ANOVA Summary Table of Fourth Grade Gain Scores 

on the Composite Battery 
By Group Assignment, Achievement Level, and Sex 

A. Summary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 695.77 7.67 

Achievement Level 3 1018.58 11.22 

Sex 1 14.26 0.16 

2-way Interactions 
Group X Level 6 84.52 Oe93 

Group X Sex 2 69.60 0.77 

Level X Sex 3 32.98 0.36 

3-way Interaction 
Group X Level X Sex 6 326.46 3.60 

Residual 597 90.76 

B. Cell Data 

Average SD 
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p 

0.001 

0.000 

0.692 

0.472 

0.465 

0.799 

0.002 

Group N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 85 97 4.26 3.48 8.76 9.74 
Low 21 23 4.24 6.96 11.66 7.92 
Mid-Low 21 21 3.33 1.43 6.49 6.95 
Mid-High 17 32 2.00 4.75 8.48 10.87 
High 26 21 6.50 - .19 8.43 12.79 

Vol. Not-Selected 
(grand) 113 110 3.22 4.77 9.11 9.38 
Low 29 30 7.28 9.40 8.89 10.02 
Mid-Low 30 26 1.70 3.85 9.72 8.43 
Mid-High 27 24 3.18 .08 8.96 8.20 
High 27 30 .59 4.70 8.82 10.52 

control 
(grand) 103 113 .73 .71 9.97 9.42 
Low 25 28 8.92 2.04 10.37 7.37 
Mid-Low 25 32 -2.72 -2.50 9.43 9.62 
Mid-High 27 24 -2.48 2.42 10.15 12.66 
High 26 29 - .50 1.55 9.92 8.52 



group. For boys average gains were greatest for low 

achieving males in the Control group followed by low 

achieving males in the Volunteer Not-Selected group. The 

interaction effect is displayed visually in Graph 1. 

Considering only those students who received instruction 

in test taking skills using the Riverside materials, the 

greatest average gains were identified for middle-high 

achieving females and for high achieving males. 

For the Reading subtest a 3 X 4 X 2 gain score ANOVA 

indicated no significant main effects, and no significant 

2-way or 3-way interaction effects (Table 18). 

For the Mathematics subtest a 3 X 4 X 2 ANOVA of 

gain scores indicated a significant main effect for group 

assignment and for achievement levels but not for sex 

(Table 19). No two-way or three-way interactions were 

significa~t. Students in both the Volunteer Selected and 

Volunteer Not-Selected group gained more, on the average, 

than students in the Control group, and, in general, 

lower achieving students averaged greater gains than 

higher achieving students regardless of group assignment. 

Fourth Grade Data: SES Differences 

Students' obtained scores were coded for income 

level based on eligibility for free or reduced lunch. 

Obtained scores were identified as either "low SES" or 

"not-low SES" and a 3 X 4 X 2 gain score ANOVA was 

computed for the Composite battery and for the Reading 
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Graph 1: 4th Grade Composite 
Group X Level X Sex Interaction 
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Table 18 
ANOVA Swmnary Table of Fourth Grade 

Reading Gain Scores 
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By Group Assignment, Achievement Level, and Sex 

A. Swmnary Table 
----------------------------------------------------------
Source of Variance df MS F p 
----------------------------------------------------------
Main Effects 

Group Assignment 2 410.60 2.77 0.063 

Achievement Level 3 220.21 1.48 0.217 

Sex 1 61.92 0.42 0.518 

2-way Interactions 
Group X Level 6 83.30 0.56 0.761 

Group X Sex 2 257.65 1.74 0.177 

Level X Sex 3 68.04 0.46 0.711 

3-way Interaction 
Group X Level X Sex 6 237.81 1.60 0.143 

Residual 597 148.25 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 85 97 5.55 3.21 10.02 12.85 
Low 21 23 2.38 3.26 12.16 8.78 
Mid-Low 21 21 4.28 - .05 6.97 10.24 
Mid-High 17 32 8.00 6.81 12.54 15.66 
High 26 21 7.46 .90 9.11 15.65 

Vol. Not-Selected 
(grand) 113 110 2.71 4.24 13.52 11.09 
Low 29 30 2.03 3.10 12.11 12.14 
Mid-Low 30 26 2.37 5.29 17.47 9.51 
Mid-High 27 24 5.04 3.08 10.54 11.12 
High 27 30 1.48 5.43 13.64 11.40 

Control 
(grand) 103 113 2.17 .81 11.95 11.86 
Low 25 28 4.92 - .07 14.62 12.89 
Mid-Low 25 32 2.68 -3.22 10.98 11.76 
Mid-High 27 24 1.22 4.17 10.10 12.59 
High 26 29 .04 3.34 12.23 10.39 



Table 19 
ANOVA Swmnary Table of Fourth Grade 

Mathematics Gain Scores 
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By Group Assignment, Achievement Level, and Sex 

A. Swmnary Table 

Source of Variance df MS F P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 1384.48 7.25 0.001 

Achievement Level 3 1207.02 6.32 0.000 

Sex 1 41.50 0.22 0.641 

2-way Interactions 
Group X Level 6 316.89 1.66 0.128 

Group X Sex 2 107.30 0.56 0.570 

Level X Sex 3 141.95 0.74 0.526 

3-way Interaction 
Group X Level X Sex 6 359.30 1.88 0.082 

Residual 597 190.91 

B. Cell Data 

Average SD 
Group- N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 85 97 6.96 5.97 16.77 15.10 
Low 21 23 5.57 7.56 20.74 16.17 
Mid-Low 21 21 6.48 7.14 14.10 12.79 
Mid-High 17 32 5.88 8.62 16.14 15.59 
High 26 21 9.19 -1.00 16.14 15.48 

Vol. Not-Selected 
(grand) 113 110 7.05 8.15 11.54 11.74 
Low 29 30 12.03 13.50 12.35 12.92 
Mid-Low 30 26 6.87 6.27 12.00 12.28 
M~d-High 27 24 5.67 6.00 11.48 10.88 
High 27 30 3.30 6.17 10.23 10.79 

Control 
(grand) 103 113 1.99 3.30 15.20 13.66 
Low 25 28 12.36 5.54 16.22 12.43 
Mid-Low 25 32 -3.84 .09 12.87 14.01 
Mid-High 27 24 - .81 4.62 16.27 15.98 
High 26 29 .54 3.59 15.36 12.53 



and Mathematics subtest. For the Composite battery 

significant main effects were obtained for group 

assignment and for achievement level as reported in Table 

20. However, there was not a significant main effect for 

SES and no two-way or three-way interactions reached 

significance. In general the average gain for students 

in the Volunteer Selected group was greater than the 

average gain for students in either the Volunteer Not

Selected group or the Control group. The average gain 

for low achieving students was greater than for high 

achieving students regardless of group assignment. 

In Table 21 no significant main effects are reported 

for the gain score ANOVA on the Reading subtest for 

students identified as low SES or not-low SESe However, 

a significant three-way interaction, group assignment by 

achievement level by SES was significant (Graph 2). In 

general, not-low SES students made the greatest average 

gain in the Volunteer Selected group, with the greatest 

average gains made by low achieving followed by high 

achieving students. Low SES students who were middle

high achievers in the Volunteer Selected group made the 

greatest average gains followed by middle-high achieving 

students in the Volunteer Not-Selected group. In the 

Control group low achieving and middle-low achieving 

students made similar gains regardless of SES level, 

whereas middle-high and high achieving low SES students 

133 



Table 20 
ANOVA Summary Table of Fourth Grade Gain Scores 

on the Composite Battery 
By Group Assignment, Achievement Level, and SES 

A. Summary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 705.24 7.70 

Achievement Level 3 1041.50 11.37 

SES 1 69.47 0.76 
2-way Interactions 

Group X Level 6 81.98 0.90 

Group X SES 2 228.90 2.50 

Level X SES 3 92.75 1.01 
3-way Interaction 

Group X Level X SES 6 147.81 1.61 

Residual 597 91.58 

B. Cell Data 
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p 

0.000 

0.000 

0.384 

0.498 

0.083 

0.387 

0.141 

----------------------------------------------------------
Average SD 

Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 75 107 4.59 3.33 8.48 9.95 
Low 11 33 6.64 5.33 7.74 10.56 
Mid-Low 13 29 2.23 2.45 8.08 6.16 
Mid-High 17 32 3.35 4.03 9.12 10.72 
High 34 13 5.44 -1.54 8.56 14.98 

Vol. Not-Selected 
(grand) 124 99 2.65 5.66 9.40 8.93 
Low 19 40 4.16 10.35 8.18 9.46 
Mid-Low 28 28 2.21 3.18 10.90 7.09 
Mid-High 34 17 2.06 1.06 8.88 8.45 
High 43 14 2.74 2.78 9.38 11.69 

Control 
(grand) 114 102 1.50 - .16 8.40 9.34 
Low 17 36 6.00 4.94 11.03 8.81 
Mid-Low 20 37 0.00 -4.00 7.77 10.06 
Mid-High 37 14 1.70 -5.14 11.79 9.57 
High 40 15 0.15 1.73 9.46 8.61 



Table 21 
ANOVA Swmnary Table of Fourth Grade 

Reading Gain Scores 
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By Group Assignment, Achievement Level, and SES 

A. Summary Table 

Source of Variance df MS F P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 429.83 1.85 0.088 

Achievement Level 3 181.64 1.24 0.292 

SES 1 94.11 0.65 0.422 
2-way Interactions 

Group X Level 6 78.02 0.54 0.782 

Group X SES 2 321.43 2.20 0.111 

Level X SES 3 48.67 0.33 0.801 
3-way Interaction 

Group X Level X SES 6 465.08 3.19 0.004 

Residual 597 145.77 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 75 107 5.96 3.14 9.33 12.65 
Low 11 33 8.27 1.03 9.52 10.19 
Mid-Low 13 29 3.38 1.62 7.94 9044 
Mid-High 17 32 3.70 9.09 8.98 16.58 
High 34 13 7.32 -2.77 9.98 16.40 

Vol. Not-Selected 
(grand) 124 99 2.82 4.26 12.41 12.36 
Low 19 40 -1.68 4.60 11.02 12.09 
Mid-Low 28 28 3.32 4.07 16.58 11.87 
Mid-High 34 .. 17 3.68 5.00 10.24 12.00 
High 43 14 3.81 2.78 12.02 14.52 

Control 
(grand) 114 102 2.62 .17 12.11 13.24 
Low 17 36 2.28 2.47 13.83 15.77 
Mid-Low 20 37 2.47 2.19 15.77 13.10 
Mid-High 37 14 2.90 -2.54 10.04 12.21 
High 40 15 4.94 -3.57 11.47 8.50 



Graph 2: 4th Grade Reading 
Group X Level X SES Interaction 
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averaged scores losses and middle-high and high 

achieving not-low SES students averaged score gains in 

the Control group. 

Significant main effects for group assignment, 

achievement level, and SES were Jdentified through gain 

scores analysis of the Mathematics subtest and are 

reported in Table 22. No two-way or three-way 

interactions were indicated as statistically significant. 

Generally, students in the Volunteer Selected group 

averaged a greater gain than students in the Volunteer 

Not-Selected group or in the Control group, low achieving 

students averaged greater gains than high achieving 

students, and the average gain for students identified as 

not-low SES was greater than for students identified as 

low SESe 

Fourth Grade Data: Ethnicity Differences 

Students' obtained scores were coded for ethnicity 

based on self identification. Because only a small 

number of students identified themselves as Black, Asian 

or Pacific Islander, Native American, or other (a total 

of 14 students) the only data used for this analysis were 

from students who identified themselves as Hispanic or 

White. 

An analysis of gain scores on the Composite battery 

indicated significant main effects for group assignment 

and for achievement levels. No significant main effects 
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Table 22 
ANOVA Sunonary Table of Fourth Grade 

Mathematics Gain Scores 
By Group Assignment, Achievement Level, and SES 

A. Swmnary Table 

Source of Variance df MS F 

Main Effects 
Group Assignment 2 1401.62 7.35 

Achievement Level 3 1414.52 7.42 

SES 1 773.18 4.05 
2-way Interactions 

Group X Level 6 348.12 1.82 

Group X SES 2 331.94 1.74 

Level X SES 3 88.25 0.46 
3-way Interaction 

Group X Level X SES 6 194.89 1.02 

Residual 597 190.73 

B. Cell Data 

Average SD 

138 

p 

0.001 

0.000 

0.045 

0.092 

0.176 

0.708 

0.410 

Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 75 107 6.79 6.19 13.48 14.83 
Low 11 33 8.45 6.00 16.96 18.94 
Mid-Low 13 29 4.15 8.00 13.02 13.84 
Mid-High 17 32 10.18 6.34 12.17 17.28 
High 34 13 5.56 2.23 13.19 16.14 

Vol. Not-Selected 
(grand) 124 99 6.91 8.45 11.95 10.91 
Low 19 40 10.26 13.98 11.14 13.13 
Mid-Low 28 28 6.89 6.28 14.32 9.44 
Mid-High 34 17 6.53 4.41 12.17 8.72 
High 43 14 5.74 1.93 10.60 10.14 

Control 
(grand) 114 102 4.55 .58 14.21 14.19 
Low 17 36 12.06 7.19 16.30 13.71 
Mid-Low 20 37 4.35 -4.86 8.96 14.58 
Mid-High 37 14 4.05 -4.35 15.57 16.84 
High 40 15 1.92 2.73 14.69 11.94 



were indicated for ethnicity and no two-way or three-way 

interactions_were significant (Table 23). Generally, 

students in the Volunteer Not-Selected group averaged 

greater gains than students in the Volunteer Selected 

group and the Control group; low achieving students 

averaged greater gains than high achieving students 

regardless of group membership. 

In Table 24 data from the gain score ANOVA of the 

Reading subtest is reported. No significant main effects 

or interaction effects were identified in this analysis. 

Results of the gain score ANOVA for the Mathematics 

subtest are reported in Table 25. Significant main 

effects were identified for group assignment and for 

achievement levels, but no significant effect was 

identified for ethnicity and no interaction effects were 

significa.nt. Again, students in the Voluntc~r Not

Selected group averaged greater gains than st:udents in 

the Volunteer Selected group, and low achieving students 

averaged greater gains than high achieving students 

regardless of group membership. 

Fifth Grade Data: Sex Differences 

A 3 X 4 X 2 ANOVA of fifth grade gain scores on the 

Composite battery indicated si~nificant main effects for 

group assignment, achievement level, and sex, and a 

significant group assignment by sex interaction effect 

(Table 26). with the exception of males in the Volunteer 
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Table 23 
ANOVA Summary Table of Fourth Grade Gain Scores 

on the Composite Battery 
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By Group Assignment, Achiev'ement Level, and Ethnicity 

A. Swmnary Table 
---------------------------------.-~-------~---------------
Source of Variance df MS F p 
----------------------~-----------------------------------
Main Effects 

Group Assignment 2 703.97 7.61 0.001 

Achievement Level 3 913.72 9.88 0.001 

Ethnicity 1 17.88 0.19 0.660 
2-way Interactions 

Group X Level 6 56.31 0.61 0.677 

Group X Ethnicity 2 54.53 0.59 0.723 

Level X Ethnicity 3 83.66 0.90 0.439 
3-way Interaction 

Group X Level X Eth. 6 111.89 1.21 0.299 

Residual 583 92.47 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 102 75 4.03 3.43 10.24 8.00 
Low 32 11 6.94 2.82 9.84 9.70 
Mid-Low 27 13 1.44 3.15 6.84 5.44 
Mid-High 33 16 3.48 4.44 10.76 8.90 
High 10 35 3.50 3.25 19.02 8.00 

Vol. Not-Selected 
(grand) 84 135 5.30 2.87 8.93 9.62 
Low 32 24 8.53 6.96 8.03 10.61 
Mid-Low 20 35 1.90 3.14 9.89 8.91 
Mid-High 18 33 4.17 .39 9.38 8.90 
High 14 43 4.21 2.28 9.05 10.19 

Control 
(grand) 120 91 .,28 .90 9.93 9.72 
Low 32 19 3 .. 62 7.21 9.59 9.03 
Mid-Low 40 16 -2 .. 75 -2.88 9.59 9.32 
Mid-High 21 28 -2.43 1.32 11.44 11.88 
High 27 28 2.89 -1.64 9.68 8.25 



Table 24 
ANOVA Summary Table of Fourth Grade 

Reading Gain Scores 
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By Group Assiwnnent, Achievement Level, and Ethnicity 

A. Swmnary Table 
----------------------------------------------------------
Source of Variance df MS F P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 348.40 2.33 0.098 

Achievement Level 3 241.49 1.61 0.185 

Ethnicity 1 23.66 0.16 0.691 
2-way Interactions 

Group X Level 6 81.40 0.54 0.775 

Group X Ethnicity 2 320.90 2.14 0.118 

Level X Ethnicity 3 33.58 0.22 0.879 
3-way Interaction 

Group X Level X Eth. 6 172.18 1.15 0.331 

Residual 583 149.631 

B. Cell Data 
----------------------------------------------------------

Average SD 
Group N Gain (Gain) 

Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 102 75 2.63 5.95 12.61 9.79 
Low 32 11 2.59 2.73 11.20 8.30 
Mid-Low 27 13 - .04 5.92 8.11 9.73 
Mid-High 33 16 6.79 8.12 15.71 12.15 
High 10 35 -3.80 5.97 19.04 9.21 

Vol. Not-Selected 
(grand) 84 135 3.69 3.13 12.60 12.33 
Low 32 24 1.22 3.38 9.88 14.68 
Mid-Low 20 35 5.25 2.71 17.63 12.40 
Mid-High 18 33 4.56 3.88 12.35 9.98 
High 14 43 6.00 2.77 11.94 12.78 

Control 
(grand) 120 91 1.52 1.15 12.19 11.96 
Low 32 19 2.38 1.16 13.87 14.39 
Mid-Low 40 16 -1.62 1.50 11.84 11.70 
Mid-High 21 28 2.67 2.75 11.17 11.64 
High 27 28 4.30 - .64 11.50 10.77 



Table 25 
ANOVA Summary Table of Fourth Grade 

Mathematics Gain Scores 

142 

By Group Assignment, Achievement Level, and Ethnicity 

A.. Swmnary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 1285.56 6.63 0.001 

Achievement Level 3 1318.95 6.80 0.000 

Ethnicity 1 209.72 1.08 0.299 
2-way Interactions 

Group X Level 6 233.14 1.20 0.304 

Group X Ethnicity 2 57.37 0.30 0.744 

Level X Ethnicity 3 219.04 1.13 0.337 
3-way Interaction 

Group X Level X Eth. 6 134.25 0.69 0.656 

Residual 583 194.03 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 102 75 6.29 6.72 17.22 12.51 
Low 32 11 6.62 8.73 18.41 18.13 
Mid-Low 27 13 6.48 5.46 14.24 10.83 
Mid-High 33 16 6.24 10.62 17.20 11.85 
High 10 35 4.90 4.77 21.48 11.67 

Vol. Not-Selected 
(grand) 84 135 8.43 7.04 11.17 11.95 
Low 32 24 11.94 14.17 12.19 13.87 
Mid-Low 20 35 4.60 7.83 9.64 13.33 
Mid-High 18 33 7.94 4.67 11.11 11.08 
High 14 43 6.50 4.26 11. 08 10.42 

Control 
(grand) 120 91 1.67 3.79 13.84 15.34 
Low 32 19 6.97 11.42 13.30 17.05 
Mid-Low 40 16 -2.05 - .94 14.18 12.64 
Mid-High 21 28 -2.52 4.89 12.91 18.02 
High 27 28 4.15 .21 14.69 13.05 



Table 26 
ANOVA Summary Table of Fifth Grade Gain Scores 

on the Composite Battery 

143 

By Group Assignment, Achievement Level, and Sex 

A.. Summary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 492.54 5.65 0.004 

Achievement Level 3 452.33 5.18 0.002 

Sex 1 537.68 6.16 0.013 

2-way Interactions 
Group X Level 6 151.43 1.74 0.110 

Group X Sex 2 304.55 3.49 0.031 

Level X Sex 3 179.39 2.06 0.105 

3-way Interaction 
Group X Level X Sex 6 171.20 1.96 0.069 

Residual 643 87.24 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 117 95 .45 -1.51 7.98 7.80 
Low 31 19 4.26 .05 8.80 7.02 
Mid-Low 32 23 .91 1.56 6.28 7.71 
Mid-High 24 27 1.33 -1.00 7.35 6.94 
High 30 26 -4.67 -5.88 9.44 9.36 

Vol. Not-Selected 
(grand) 111 103 4.50 .33 13.51 8.05 
Low 26 26 2.96 2.00 13.67 6.61 
Mid-Low 29 26 1.59 1.96 12.11 8.71 
Mid-High 27 26 8.96 - .46 16.44 7.65 
High 29 25 4.62 -2.28 12.05 9.27 

Control 
(grand) 118 123 .31 .41 8.51 8.34 
Low 38 22 - .58 3.64 9.08 9.65 
Mid-Low 26 30 2.27 - .33 7.62 7.35 
Mid-High 31 36 2.03 - .36 8.81 7.42 
High 23 35 -2.78 - .17 8.16 9.32 



Not-Selected group, the average gain for low achieving 

students was greater than for high achieving students. 

The group assignment by sex interaction effect indicated 

an average gain for male students on the composite 

battery in all instances regardless of group membership. 

Females in the Volunteer Selected group averaged score 

losses, only small average gains were indicated for 

females in the Volunteer Not-Selected group, and females 

in the Control group averaged greater gains than males in 

the Control group.· 

For the Reading subtest a 3 X 4 X 2 gain score ANOVA 

indicated a significant main effect for achievement level 

and for sex, and a significant group assignment by 

achievement level by sex interaction effect (Table 27). 

The three-way interaction is reflected by the fact that 

low achiaving girls gained more than high achieving boys 

and low achieving boys gained more than high achieving 

girls regardless of group assignment. Females in the 

middle-high and high achievement levels averaged losses 

regardless of group assignment. Low achieving females in 

the Control group experienced the greatest average gains 

for girls. The greatest gains for males were for middle

high achieving boys in the Volunteer Selected group. 

Losses were identified for high achieving boys in all 

three groups and for middle-low achieving boys in the 

Volunteer Selected and Volunteer Not-Selected groups 
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Table 27 
ANOVA Summary Table of Fifth Grade 

Reading Gain Scores 
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By Group Assignment, Achievement Level, and Sex 

A. Summary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 153.09 1.41 0.244 

Achievement Level 3 592.42 5.47 0.001 

Sex 1 430.28 3.97 0.047 

2-way Interactions 
Group X Level 6 66.14 0.61 0.722 

Group X Sex 2 56.91 0.52 0.592 

Level X Sex 3 68.94 0.64 0.592 

3-way Interaction 
Group X Level X Sex 6 125.58 1.65 0.029 

Residual 666 110.75 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 117 95 .32 -1.68 10.64 9.84 
Low 31 19 3.52 -1.42 12.05 7.86 
Mid-Low 32 23 - .53 1.26 7.08 7.83 
Mid-High 24 27 3.67 -2.26 12.12 10.73 
High 30 26 -4.77 -3.88 11.79 12.14 

Vol. Not-Selected 
(grand) 111 103 .28 -2.24 12.53 8.83 
Low 26 26 2.54 1.04 14.33 8.62 
Mid-Low 29 26 - .34 -1.88 13.39 9.20 
Mid-High 27 26 - .63 -2.96 10.05 8.86 
High 29 25 - .28 -5.28 12.35 8.63 

Control 
(grand) 118 123 1.15 .05 10.30 9.13 
Low 38 22 1.63 3.36 10.06 9.53 
Mid-Low 26 30 3.46 .73 9.09 8.97 
Mid-High 31 36 1.06 -1.53 13.14 9.20 
High 23 35 -2.13 -1.00 8.22 8.95 



Graph 3: 5th Grade Reading 
Group X Level X Sex Interaction 
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(Graph 3). 

For the Mathematics subtest a main effect for group 

assignment was identified, with students in the Volunteer 

Not-Selected group gaining more than students in the 

Volunteer Selected group or the Control group. No other 

main effects or interaction effects were significant 

(Table 28). 

Fifth Grade Data: SES Differences 

A 3 X 4 X 2 ANOVA of gain scores on the Composite 

battery indicated significant main effects for group 

assignment, ~chievement level, and SES, and a significant 

three-way interaction effect (Table 29). The average 

gain for not-low SES students was greatest for middle

high achievers in the Volunteer Not-Selected group, 

followed by low achievers in that group. For low SES 

students ~he average gain was greatest for low achieving 

students in the Volunteer Selected group (Graph 4). 

considering only those students in the Volunteer Selected 

group, average gains were greatest for middle-high 

achieving not-low SES students and for low achieving low 

SES students. 

For the Reading subtest a 3 X 4 X 2 gain score ANOVA 

indicated a significant main effect for achievement level 

but no significant effects for group assignment or SES 

and no significant two-way or three-way interaction 

effects were identified (Table 30). The summary table 
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Table 28 
ANOVA Swmnary Table of Fifth Grade 

Mathematics Gain Scores 

148 

By Group Assignment, Achievement Level, and Sex 

A. Swmnary Table 

Source of Variance df MS F P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 851.41 5.22 0.006 

Achievement Level 3 319.54 1.96 0.119 

Sex 1 416.13 2.55 0.111 

2-way Interactions 
Group X Level 6 130.41 0.80 0.570 

Group X Sex 2 219.50 1.35 0.261 

Level X Sex 3 111.10 0.68 0.563 

3-way Interaction 
Group X Level X Sex 6 194.95 1.20 0.306 

Residual 643 162.93 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Male Female Male Female Male Female 
Vol. Selected 

(grand) 117 95 1.50 - .78 11.03 11.78 
Low 31 19 3.61 1.89 11.24 15.00 
Mid-Low 32 23 2.91 1.83 11.32 12.67 
Mid-High 24 27 - .42 .41 10.23 9.77 
High 30 26 - .63 -6.27 11.15 10.72 

Vol. Not-Selected 
(grand) 111 103 5.14 1.75 16.20 10.62 
Low 26 26 4.27 3.31 15.68 9.72 
Mid-Low 29 26 4.03 3.27 14.77 10.19 
Mid-High 27 26 9.52 1.38 20.25 11.92 
High 29 25 2.93 -1.08 14.33 10.66 

Control 
(grand) 118 123 - .36 - .01 13.59 11.84 
Low 38 22 -1.58 2.23 15.66 12.43 
Mid-Low 26 30 1.38 -1.70 12.34 12.76 
Mid-High 31 36 1.68 -1.22 13.76 10.95 
High 23 35 -3.09 1.28 11.37 11.61 



Table 29 
ANOVA Summary Table of Fifth Grade Gain Scores 

on the Composite Battery 
By Group Assignment, Achievement Level, and SES 

A. Swmnary Table 

Source of Variance df MS F 
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P 
---------------- .. _----------------------------------------
Main Effects 

Group Assignment 2 440.15 4.90 0.008 

Achievement Level 3 570.09 6.35 0.000 

SES 1 469.82 5.23 0.023 
2-way Interactions 

Group X Level 6 153.89 1.71 0.115 

Group X SES 2 30.61 0.34 0.711 

Level X SES 3 14.88 0.17 0.919 
3-way Interaction 

Group X Level X SES 6 49.65 2.04 0.003 

Residual 644 89.81 

B. Cell Data 
----------------------------------------------------------

Average SD 
Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 101 111 - .23 - .60 8.39 7.39 
Low 20 30 2.70 2.63 10.06 7.18 
Mid-Low 17 38 3.88 - .03 5.95 6.96 
Mid-High 27 24 1.56 -1.54 6.74 7.40 
High 37 19 -5.00 -5.68 9.82 8.57 

Vol. Not-Selected 
(grand) 123 91 3.40 1.43 11.44 11.34 
Low 19 33 4.68 1.21 13.96 8.14 
Mid-Low 31 24 2.64 .62 8.78 12.57 
Mid-High 30 23 6.03 2.13 13.86 13.32 
High 43 11 1.53 2.36 10.56 14.11 

Control 
(grand) 113 129 .47 .25 8.91 9.53 
Low 13 47 1.46 .83 7.71 9.93 
Mid-Low 26 30 .58 1.13 8.89 12.57 
Mid-High 31 37 1.19 .30 8.91 7.39 
High 43 15 - .42 -3.47 9.29 7.47 



Graph 4: 5th Grade Composite 
Group X Level X SES Interaction 
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Table 30 
ANOVA Summary Table of Fifth Grade 

Reading Gain Scores 
By Group Assignment, Achievement Level, and SES 

A. Swmnary Table 

Source of Variance df MS F 

151 

P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 157.17 1.45 0.236 

Achievement Level 3 724.42 6.67 0.000 

SES 1 407.75 3.75 0.053 
2-way Interactions 

Group X Level 6 78.75 0.72 0.630 

Group X SES 2 119.40 1.10 0.334 

Level X SES 3 63.78 0.59 0.624 
3-way Interaction 

Group X Level X SES 6 50.04 0.46 0.837 

Residual 644 108.63 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 101 111 - .17 - .95 11.43 9.33 
Low 20 30 1.30 1.87 13.34 9.04 
Mid-Low 17 38 3.06 -1.05 7.33 7.15 
Mid-High 27 24 2.37 -1.54 10.72 12.57 
High 37 19 -4.30 -4.47 12.80 10.08 

Vol. Not-Selected 
(grand) 123 91 - .02 -1.95 9.78 11.07 
Low 19 33 5.68 - .45 13.55 10.10 
Mid-Low 31 24 .35 -2.92 8.34 14.59 
Mid-High 30 23 - .77 -3.09 8.44 10.77 
High 43 11 -2.30 -1.91 11.72 6.93 

control 
(grand) 113 129 .11 1.05 10.33 9.23 
Low 13 47 1.77 2.40 9.66 9.97 
Mid-Low 26 30 2.08 1.93 10.48 7.78 
Mid-High 31 37 .39 - .76 12.45 10.04 
High 43 15 -1.79 - .47 8.92 7.85 



reports that low achieving students averaged greater 

gains than high achieving students. 

For the Mathematics subtest a significant main 

effect was identified for group assignment, and no two

way or three-way interaction effects were indicated as 

significant (Table 31). The average gain score for 

students in the Volunteer Not-Selected group was greater 

than for students in the Volunteer Selected group or 

students in the control group. 

Fifth Grade Data: Ethnicity Differences 

A group assignment by achievement level by ethnicity 

ANOVA of gain scores on the Composite battery identified 

significant main effects for group assignment, 

achievement level, and ethnicity which are reported in 

Table 32. No significant interaction effects were 

identified. In general, greater average gains were made 

by students in the Volunteer Not-Selected group, by low 

achieving students, and by students who identified 

themselves as white. 

On the Reading subtest a significant main effect was 

identified for achievement levels and for ethnicity, and 

a significant 3-way interaction was identified (Table 

33). Again; any interpretation of main effects must be 

moderated depending on group assignment. For Hispanic 

students the average gain was greatest for middle-low 

students in the Control group followed closely by low 
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Table 31 
ANOVA Summary Table of Fifth Grade 

Mathematics Gain Scores 
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By Group Assignment, Achievement Level, and SES 

A. Summary Table 

Source of Variance df MS F P 
----------------------------------------------------------
Main Effects 

Group Assignment 2 862.66 5.25 0.005 

Achievement Level 3 364.04 2.22 0.085 

SES 1 276.98 1.69 0.194 
2-way Interactions 

Group X Level 6 153.37 0.93 0.470 

Group X SES 2 85.78 0.52 0.593 

Level X SES 3 80.19 0.48 0.690 
3-way Interaction 

Group X Level X SES 6 121.42 0.74 0.618 

Residual 644 164.20 

B. Cell Data 
----------------------------------------------------------

Average SD 
Group N Gain (Gain) 

Not Not Not 
Low Low Low Low Low Low 

Vol. Selected 
(grand) 101 111 1.10 - .08 9.16 11.93 
Low 20 30 2.95 2.97 11.88 13.38 
Mid-Low 17 38 5.29 1.18 10.22 12.35 
Mid-High 27 24 1.00 -1.08 3.68 10.23 
High 37 19 -1.76 -6.16 11.20 10.95 

Vol. Not-Selected 
(grand) 123 91 3.93 3.29 14.37 12.70 
Low 19 33 6.16 2.42 17.33 9.60 
Mid-Low 31 24 2.55 5.12 12.22 13.41 
Mid-High 30 23 7.93 2.39 18.86 14.10 
High 43 11 1.14 3.73 11.49 17.50 

Control 
. 

(grand) 113 129 - .18 - .23 12.72 12.86 
Low 13 47 -2.15 .36 13.03 15.05 
Mid-Low 26 30 - .92 .30 13.67 11.69 
Mid-High 31 37 1.03 - .81 12.76 11.92 
High 43 15 .00 -1.73 12.03 10.63 



'lIable 32 
ANOVA Summary Table of Fifth Grade Gain Scores 

on the Composite Battery 
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By Group Assignment, Achievement Level, and Etbnicity 

A. Swmnary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 541.19 6.11 0.002 

Achievement Level 3 549.32 6.20 0.000 

Ethnicity 1 630.64 7.12 0.008 
2-way Interactions 

Group X Level 6 151.78 1.71 0.115 

Group X Ethnicity 2 159.84 1.80 0.165 

Level X Ethnicity 3 57.58 0.65 0.583 
3-way Interaction 

Group X Level X Eth. 6 96.09 1.08 0.370 

Residual 628 88.54 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

-Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 101 104 - .77 - .34 8.45 7~34 
Low 30 20 3.23 1.80 9.40 6.62 
Mid-Low 25 28 - .02 2.50 7.42 6.32 
Mid-High 22 25 -2.09 1.52 6.98 7.42 
High 24 31 -5.33 -5.77 9.69 8.68 

Vol. Not-Selected 
(grand) 101 108 .81 4.34 11.31 11.45 
Low 39 11 1.59 7.73 10.70 9.03 
Mid-Low 29 25 - .41 3.60 9.59 11.01 
Mid-High 18 35 3.06 5.00 13ft20 14.00 
High 15 37 -1.53 3.22 13.95 10.05 

Control 
(grand) 128 110 .13 .50 7.54 9.14 
Low 41 18 - .68 4.00 9.81 7.50 
Mid-Low 38 17 .82 .47 6.67 9.31 
Mid-High 28 40 .28 1.40 7.20 8.64 
High 21 35 1.05 -2.31 5.16 10.47 



Table 33 
ANOVA Summary Table of Fifth Grade 

Reading Gain Scores 
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By Group Assignment, Achievement Level, and Ethnicity 

A. Swmnary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 148.98 1.42 0.241 

Achievement Level 3 826.94 7.91 0.000 

Ethnicity 1 1364.56 13.05 0.000 
2-way Interactions 

Group X Level 6 105.09 1.00 0.421 

Group X Ethnicity 2 133.44 1.28 0.280 

Level X Ethnicity 3 78.10 0.75 0.524 
3-way Interaction 

Group X Level X Eth. 6 231.87 2.22 0.040 

Residual 628 104.56 

B. Cell Data 
----------------------------------------------------------

Average SD 
Group N Gain (Gain) 

- Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 101 104 -1.38 - .16 11.09 9.69 
Low 30 20 1.87 1.30 11.31 10.36 
Mid-Low 25 28 -1.88 1.96 7.54 7.03 
Mid-High 22 25 -1.68 2.48 13.44 10.47 
High 24 31 -4.29 -5.16 12.36 11.02 

Vol. Not-Selected 
(grand) 101 108 -2.28 .59 10.36 10.82 
Low 39 11 .13 9.36 11.77 9.19 
Mid-Low 29 25 -2.38 .16 10.94 12.38 
Mid-High 18 35 -1.67 -1.83 9.11 9.77 
High 15 37 -9.07 .57 7.06 11.25 

Control . 
(grand) 128 110 - .39 1.61 8.60 10.28 
Low 41 18 - .46 7.56 9.52 8.71 
Mid-Low 38 17 1.89 1.06 8.46 9.48 
Mid-High 28 40 -2.46 -1.32 9.97 11.74 
High 21 35 -1.62 - .86 5.25 9.82 



achieving students in the Volunteer Selected group. For 

white students the average gain was greatest for low 

achievers in the Volunteer Not-Selected group (Graph 5). 

Again, for students who received formal instruction using 

the Riverside materials the average gain was greatest for 

low achieving Hispanic students and for middle-high 

achieving white students. 

On the Mathematics subtest a significant main effect 

was identified for group assignment: the average gain 

for students in the Volunteer Not-Selected group was 

greater than the average gain for students in the other 

two groups. No other significant effects were identified 

(Table 34). 

Chapter Summary 

The results of this study are reported for each 

research _question by grade level. In general effect 

sizes suggest positive effects for fourth grade students 

in the treatment group (Volunteer Selected) and equally 

positive effects for fourth grade students whose teachers 

volunteered but were not selected to participate in the 

intervention (the Volunteer Not-Selected group). At the 

fifth grade level effect sizes were generally greatest 

for students in the Volunteer Not-Selected group; At 

both the fourth and fifth grade levels more positive 

effects were noted for low achieving students that for 

high achieving students. Sex, socioeconomic status, and 
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Graph 5: 5th Grade Reading 
Group X Level x Ethnicity Interactio~ 

NeE Average Score Gair).s 
10~' ------------------------------------------------------------~ 
9 
8 
7 
6 
5 
4 
3 
2 
1 
o 

-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 -10 ~, ______ ~ ______________ L_ ____________ ~ ______________ ~ ____ ~ 

Low Middle-Low Middle-High High 

Achievement Levels 

VS Hispl!mic --+- VS 'White --*- VNS HiepaDic --a- VNS 'White 

~ C HiepBDic ~ C 'White 

..... 
U1 
-...J 



Table 34 
ANOVA Summary Table of Fifth Grade 

Mathematics Gain Scores 
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By Group Assignment, Achievement Level, and Ethnicity 

A. Sununary Table 

Source of Variance df MS F p 

Main Effects 
Group Assignment 2 948.25 5.74 0.003 

Achievement Level 3 358.19 2.17 0.090 

Ethnicity 1 224.32 1.36 0.244 
2-way Interactions 

Group X Level 6 167.19 1.01 0.416 

Group X Ethnicity 2 230.68 1.40 0.248 

Level X Ethnicity 3 25.96 0.16 0.925 
3-way Interaction 

Group X Level X Eth. 6 105.40 0.64 0.699 

Residual 628 165.06 

B. Cell Data 

Average SD 
Group N Gain (Gain) 

- Hispanic White Hispanic White Hispanic White 
Vol. Selected 

(grand) 101 104 .04 .66 12.07 10.75 
Low 30 20 4.03 1.35 13.52 11.46 
Mid-Low 25 28 1.80 3.28 13.53 10.49 
Mid-High 22 25 -2.14 1.44 9.14 10.68 
High 24 31 -4.79 -2.77 11.42 10.58 

Vol. Not-Selected 
(grand) 101 108 2.39 4.96 12.18 15.28 
Low 39 11 2.87 9.54 12.10 14.71 
Mid-Low 29 25 1.83 5.00 10.44 14.58 
Mid-High 18 35 4.44 6.08 13.81 18.64 
High 15 37 - .27 2.51 13.80 12.75 

Control 
( gra-nd) 128 110 .20 - .60 12.35 13.30 
Low 41 18 - .98 .87 14.83 14.25 
Mid-Low 38 17 - .08 - .12 11.05 15.88 
Mid-High 28 40 .39 - .22 11.33 13.00 
High 21 35 2.76 -2.26 11.22 11.90 



ethnicity complicated the interpretation of findings, 

especially at the fifth grade level. The implications of 

the findings reported in this chapter are discussed in 

Chapter 5. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

Near the close of one school year or the beginning 

of the next, students in public schools across the 

country spend hours and days taking nationally 

standardized achievement tests. These tests are used as 

measures of accountability, based on the belief that 

"holding teachers responsible for the achievement of 

their students will result in better education" (Mehrens 

& Kaminski, 1988, p. 3). Test results have also been 

used to rank schools, districts, and states with respect 

to the level of educational quality. When used for these 

kinds of accountability and ranking purposes a test is 

assumed to be a valid measure of a content domain. 

Measurement specialists and educational researchers 

have sugg~sted that knowledge of how to take a test 

contributes to the variance in achievement test scores. 

Students who are taught generic test taking skills 

generally obtain higher scores on measures of achievement 

(Bangert-Drowns, Kulik, & Kulik, 1983; Samson, 1985). 

Because of this finding, as well as the increased 

pressure for accountability and "above average" 

achievement test scores, various groups and individuals 

have advocated teaching test taking skills to students 

(Berliner, 1986; Casanova, 1986; Rawl, 1984; Ligon & 

Jones, 1981; Downey, 1977). Instructional materials have 
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been marketed by publishing companies for the specific 

purpose of teaching test-wiseness skills. However, 

little research exists regarding the effectiveness of 

such commercial products in improving student achievement 

test scores. If district personnel are going to spend 

money on these products and teacher.; are going to trade 

time allocated to content instruction for test taking 

skill instruction, such products must be shown to be 

effective. 

Summary of Procedures 

The subjects for this study were fourth and fifth 

grade students in 15 elementary schools in Pueblo, 

Colorado. Schools in which staff volunteered to 

participate were matched and then each pair was matched 

to a third school. A coin was flipped and one member of 

the initial pair was assigned to the Volunteer Selected 

group, the matched pair to the Volunteer Not-Selected 

group, and the third school was designated as a member of 

the control group. Fourth grade students in the 

Volunteer Selected group received an average of 12.0 

hours of test-taking skill instruction using the 

Riverside Improving Test Taking Skills materials, 

whereas fifth grade students in the Volunteer Selected 

group received an average of 9.25 hours of test taking 

skill instruction using the Riverside materials. 

Teachers in the Volunteer Not-Selected schools reported 
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their students received approximately 8.5 hours of test 

taking skill instruction, but no Riverside materials were 

used during that instruction. Teachers in the Control 

group schools reported that they were unable to estimate 

the amount of instruction their students received in test 

taking skills (it was assumed these students received 

test taking instruction to the same degree that it had 

been taught by these teachers in previous years using 

materials the teachers had made or purchased themselves). 

Standardized achievement tests were administered in 

April and participants obtained NCE scores from 1987 were 

paired with their obtained NCE scores from 1986 for 

purposes of data analysis. To answer the first research 

question gain scores were computed and the Analysis of 

Variance (ANOVA) procedure was used to identify 

statistical significance. When reliable differences were 

identified effect sizes were computed to determine the 

magnitude of effect one might expect from implementing a 

similar test taking skill instructional program. To 

answer the second research question the ANOVA procedure 

was used, and several 3 X 4 X 2 gain score ANOVAs were 

computed. 

summary and Discussion of Findings 

A summary and discussion of the findings for each 

research question is presented below. 
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Research Question 1 

1. Does formal test taking skill instruction using 

the Riverside materials result in an increase in 

student test scores on standardized measures of 

achievement? 

Fourth Grade Data 

An ANOVA of gain scores for fourth grade students 

who participated in this study indicated significant main 

effects for group assignment and for achievement levels 

for the composite battery and for the Mathematics 

subtest. Effect sizes indicated moderate effects for 

students in both the Volunteer Selected and Volunteer 

Not-Selected groups for the Composite battery and for the 

Mathematics subtest. No reliable differences were 

indicated for the Reading subtest. 

For ~ourth grade students the answer to research 

question 1 appears to be a qualified "yes". Students who 

received formal test taking skill instruction using the 

Riverside materials averaged an increase in test scores 

on standardized measures of achievement when compared to 

students who received whatever test taking skill 

instruction normally occurred in their fourth grade 

classes. Students who received instruction in test' 

taking skills from classroom teachers who volunteered to 

participate in the study but were not selected to do so 

and who, therefore, did not have access to the Riverside 
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materials, made comparable average gains on standardized 

measures of achievement as those who received formal 

instruction using the Riverside materials. 

What is the explanation for this finding? Teachers 
r 

in the Volunteer Not-Selected group reported an average 

of 9.0 hours of test taking skill instruction compared to 

the 12.0 hours reported by teachers in the Volunteer 

Selected group, and students in both groups made 

comparable gains. One explanation is that the difference 

between 9 and 12 hours of instruction, whether using 

commercially prepared materials or teacher-made or 

teacher-gathered materials, is not great enough to result 

in differences in student achievement test scores. A 

second explanation for this finding is that teachers in 

the Volunteer Not-Selected group were more highly 

motivated to provide some kind of instruction in test 

taking skills since they wanted to participate in the 

study but were not selected to do so. An interview with 

one of the teachers in the Volunteer Not-Selected group 

indicated this was the case in her school. She reported 

that teachers in her school got together and developed a 

test preparation instructional program "since we were not 

allowed to participate" in the study (C. Avalos, personal 

communication, september 9, 1987). This extra effort on 

the part of control group teachers has been called the 

John Henry Effect (Saretsky, 1975), and results when 
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control group teachers appear motivated to "attempt to 

reduce or reverse the expected differences brought about 

by the experimental treatment" (Borg, 1984, p. 12). A 

third hypothesis is that the Riverside materials were no 

better for instruction or reinforcement of test taking 

skills than were the materials the teachers in the 

Volunteer Not-Selected group made or collected from other 

vendors. Finally, it is also important to remember that 

the data were not analyzed at the school or teacher 

level. Analysis at either the school or teacher level 

might have provided important explanations for the 

pattern identified above; however, due to the sensitive 

nature of this issue district personnel requested that 

the data not be analyzed at the school or teacher level. 

That request was honored. 

Fifth Grade Data 

At the fifth grade level an ANOVA of gain scores 

indicated significant effects for group assignment and 

achievement level for the Composite battery. Effect 

sizes were greatest for students in the Volunteer Not

Selected group, and for low achieving students in both 

the Volunteer Selected and Volunteer Not-Selected groups. 

For the ~eading subtest significant effects were 

indicated only for achievement levelS, with low achieving 

students experiencing the least loss. For the 

Mathematics subtest positive effects were reported for 



students in the Volunteer Not-Selected group. Again, 

moderate effect sizes were indicated for low achieving 

students in both the Volunteer Selected and Volunteer 

Not-Selected groups. 

For fifth grade students the answer to research 

question number 1 appears to be "no". Students who 

received formal instruction in test taking skills using 

the Riverside materials generally scored lower than 

students who were in the Control group and received 

whatever was considered "normal" instruction in test 

taking skills. However, the average gain for students in 

the Volunteer Not-Selected group was greater than for 

students in the Control group. Thus, whatever test 

taking skill instruction students in the Volunteer Not

Selected group received as a result of their teachers 

vOlunteering but not being selected to participate in the 

intervention resulted in an increase in student test 

scores on a standardized measure of achievement. 

What is the explanation for this finding? The John 

Henry Effect, extra effort on the part of teachers in the 

Volunteer No't-Selected group, appears to have occurred at 

the fifth grade level. Fifth grade students in the 

Volunteer Not-Selected group received approximately the 

same number of hours of instruction in test taking skills 

as students in the Volunteer Selected group (9.0 hours as 

compared to 9.25 hours), but the instruction appeared to 
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make a difference only for students in the Volunteer Not

Selected group. Further analysis at the building or 

teacher level might have provided additional explanations 

for this finding. Two fifth grade teachers in one school 

in the Volunteer Selected group reported that they 

provided no instruction in test taking skills (one 

teacher reported she was on sick leave for six weeks and 

did not include test taking skill instruction in her 

lesson plans for the substitute teacher). In comparison, 

a group of fifth grade students in the Volunteer Not

Selected group gained 35 or more NeE points between 1986 

and 1987 testing. Although it is not known (by this 

researcher) if these students were in the same school or 

classroom, analysis at the building or teacher level 

might better explain such interesting findings. 

Additionally, Table 1 indicates that schools were 

matched poorly on the basis of socioeconomic status and 

ethnicity (although these were not the matching 

criteria). When matching is done for the purposes of 

statistical design it is highly desirable to match as 

closely as possible on as many variables as possible. 

These poor matches indicate the schools might have been 

inappropriately compared for statistical analysis 

purposes. 

Research Question 2 

2. Does increased knowledge of how to take tests as 

167 



a result of formal instruction using the Riverside 

materials result in differential gains in 

achievement test scores for students who 

(a) are male or female, 

(b) are from families identified as low income, 

(c) are of different ethnic backgrounds, 

(d) scored in the lower fourth of the distribution 

the previous year? 

Fourth Grade Data 

At the fourth· grade level, lower achieving students 

almost always made greater gains than higher achieving 

students regardless of group membership, sex, 

socioeconomic status, or ethnicity. This was in part due 

to the regression effect. Effect size calculations 

indicated the treatment was most beneficial for middle

low achieving students. The gains were greater for 

students in the Volunteer Selected and Volunteer Not

Selected group than for students in the Control Group. 

Thus, the answer to research question 2(a), (b), (c), and 

(d) appears to be "no". Instruction in test taking 

skills, whether undertaken formally using commercially 

prepared materials or informally using whatever materials 

teachers made or gathered together, appears to have 

benefitted most fourth grade students without evidencing 

important differential effects on the basis of sex, 

socioeconomic status, ethnicity, or previous low 
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academic performance. 

Differential effects for sex were identified only on 

the composite battery. A three-way interaction, group 

assignment by achievement level by sex, was significant. 

A review of group means indicates that girls made the 

greatest average gains if they received either formal 

test taking skill instruction using the Riverside 

materials or informal test taking skill instruction using 

whatever materials their teachers made or collected 

(members of the Volunteer Selected or Volunteer Not

Selected groups). This finding was especially true for 

low achieving girls. Males benefitted most if they were 

low achievers who received whatever test taking skill 

instruction was considered "normal" (Control group 

members), whereas middle-low, middle-high, and high 

achievin~ boys in the Control group averaged score 

losses. Overall, some instruction in test taking skills 

seemed to benefit most stUdents regardless of sex. Thus, 

the answer to research question number 2(a), for fourth 

grade students, appears to be "no". 

Socioeconomic status was an important variable 

explaining gains on both the Reading and Mathematics 

subtests. In terms of average gains on the Reading 

subtest, not-low SES students appeared to benefit most 

from formal test taking skill instruction using the 

Riverside materials (Volunteer Selected group) whereas 
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low SES students appeared to benefit most from informal 

instruction in test taking skills using whatever 

materials the teachers made or collected (Volunteer Not-

Selected group). Students in the Control group averaged 

theJ~east gain regardless of thei r SES level. For fourth 

grade students the answer to research question number 

2(b) is a qualified "no". Differential gains were 

identified based on SES, but these differential gains 

were moderated depending on the content domain. 
-

The answer to research question number 2(c) for 

fourth grade students is "no". No differential effects 

were identified for students based on ethnicity. 

In summary, at the fourth grade level it appears 

that instruction in test taking skills was generally 

beneficial for middle-low achieving students. This was 

generally true regardless of the students sex, 

socioeconomic status, or ethnicity. It was also true 

whether the instruction was delivered using commercially 

prepared materials or using materials made or gathered 

together by their classroom teachers. 

Fifth Grade Data 

At the fifth grade level the findings are not so 

clear cut, and the students' sex, socioeconomic status, 

and ethnicity had a greater bearing on the results. 

Results of gain score analysis for fifth grade 

students indicated significant main effects for group 



assignment, achievement level, and sex and a significant 

group assignment by sex interaction effect on the 

Composite battery. The interaction effect indicates that 

males who received instruction in test taking skills 

(whether using Riverside materials or using teacher-made 

or teacher-gathered materials) averaged greater gain 

whereas females who received test taking skill 

instruction using the Riverside materials averaged score 

loss. On the Reading subtest a three-way interaction was 

significant. Low achieving girls in the Control group 

and low achieving boys in the Volunteer Selected group 

made the greatest average gains. A review of cell data 

would suggest that, in general, girls averaged greater 

gain (or less loss) when they did not receive test taking 

skill instruction regardless of achievement level, 

whereas low achieving boys averaged greater gain when 

they received test taking skill instruction, regardless 

of whether the instruction was delivered using the 

Riverside materials. For the Mathematics subtest only a 

main effect for group assignment was identified, with 

students in the Volunteer Not-Selected group averaging 

greater gains regardless of achievement level or sex. 

Thus, for fifth grade students the answer to research 

question number 2(a) was a qualified "yes". 

Differential effects of test taking skill instruction 

were identified on the basis of sex, but these 
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differential effects were moderated, to some degree, by 

the content area of the test. 

A significant three-way interaction effect, group 

assignment by achievement level by SES, was indicated on 

the Composite battery. The average gain for not-low SES 

students was greatest fo~ middle-high achieving students 

in the Volunteer Not-Selected group. For low SES 

students the average gain was greatest for low achieving 

students in the Volunteer Selected group. For the 

Reading subtest a significant main effect for achievement 

level was indicated, with lower achieving students 

averaging greater gains regardless of group. membership. 

On the Mathematics subtest only a main effect for group 

assignment was indicated, with students in the Volunteer 

Not-Selected group averaging greater gains than students 

in the Vo~unteer Selected or Control groups. For fifth 

grade students the answer to research question number 

2(b) appears to be a qualified "yes". SES seemed to be 

an important variable in terms of test taking skill 

instruction, but this effect, too, was moderated by 

content domain. 

On the Composite battery a significant main effect 

was indicated for group assignment, achievement level, 

and ethnicity. Greater average gains were made by 

students who received test taking skill instruction using 

either the Riverside materials or teacher made or teacher 
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collected materials, by low achieving students, and by 

students who identified themselves as white. On the 

Reading subtest a significant three-way interaction, 

group assignment by achievement levels by ethnicity was 

indicated. For students who identified themselves as 

Hispanic the average gain was greatest for middle-low 

achieving students in the Control group; for students who 

identified themselves as white the average gain was 

greatest for low achieving student in the Volunteer Not

Selected group. No main effects or interaction effects 

were indicated for ethnicity on the Mathematics subtest. 

Again, the answer to research question number 2(c) 

appears to be a qualified "yes". Ethnicity seemed to be 

an important moderator of test taking skill instruction 

depending on the content domain. 

Policy Implications 

The present study of test taking skill instruction 

assessed the effects of using commercially prepared 

materials when providing test taking skill instruction. 

Because only a small body of research is available 

regarding the effectiveness of commercially prepared 

materials this was an important study. This study was 

somewhat unique because volunteers were randomly assigned 

to the treatment group or to a control group, and a 

second control group was also included. Instruction in 

test taking skills was delivered by regular classroom 
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teachers (rather than by the experimenter) and the 

outcome measure was a nationally standardized achievement 

test. Thus, the study design accurately reflects the 

world of practice for classroom teachers. The study 

assessed differential effects of instruction in test 

taking skills on the basis of sex, socioeconomic status, 

ethnicity (Hispanic or White), and previous history of 

low achievement level. 

Policy implications from the findings of this study 

focus on three major questions: (1) whether the benefits 

of teaching test taking skills are great enough to make 

this a priority within the district instructional 

curriculum, (2) whether specific commercially prepared 

materials should be purchased for the instruction of test 

taking skills, and (3) if test taking skills are taught, 

whether specific instructional groupings on the basis of 

demographic information or prior achievement levels would 

be recommended as beneficial for student learning and 

achievement. 

The answers to these policy questions are not clear

cut. Further, these policy issues have ethical, 

political, and economic overtones. 

The answer to policy question number 1 is a 

qualified "probably" however the amount of time in which 

content instruction is traded for test taking skill 

instruction should be carefully considered. Disregarding 
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ethical, political, or economic issues, students in 

fourth grade generally benefitted from test taking skill 

instruction, although fifth grade students did not. 

Although in this study fourth grade effect sizes were 

small and fifth grade results were contradictory, 

Itevidence and logic suggest that test-wiseness can be 

taught and that it will increase scores on both measures 

of test-wiseness and on standardized achievement tests It 

(Mehrens and Kaminski, 1988, p. 14). Further, "the fact 

that a few studies ••• suggest that training in test taking 

skills has some positive effects on anxiety, self-esteem, 

and attitude toward tests lt (Scruggs, et al., 1986, p. 79) 

should also be considered when deciding on policy issues 

regarding the teaching of test taking skills. Because 

the findings from this study are somewhat contradictory 

depending on grade level, additional analysis at the 

building or teacher level, or a follow-up study of 

students in fifth grade during the 1987-88 academic year 

might be helpful in clarifying predicted effects if a 

similar program were to be adopted and implemented 

throughout the district. 

It is, of course, inappropriate to disregard ethical 

issues when answering the first policy question. Ethical 

issues center on the degree to which one is teaching the 

test. In a recent paper presented at the annual meeting 

of the National Council on Measurement in Education 
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(NCME), Mehrens and Kaminski (1988) proposed the 

following seven point continuum of instruction in test 

taking skills, and commented on each point on the 

continuum with respect to ethics: 

(1) general instruction on objectives not determined 

by looking at objectives measured on standardized 

tests; (2) teaching test taking skills; (3) 

instruction on objectives generated by a commercial 

organization where the objectives may have been 

determined by looking at objectives measured by a 

variety of standardized tests, (the objectives 

taught may, or may not, contain objectives on 

teaching test taking skills); (4) instruction based 

on objectives (skills, subskills) that specifically 

match those on the standardized test to be 

administered; (5) instruction on specifically 

matched objectives (skills, subskills) where the 

practice (instruction) follows the same format as 

the test questions; (6) practice (instruction) on a 

published parallel form of the same test; and (7) 

practice (instruction) on the same test •••• (l) above 

is always ethical, (6) and (7) are never ethical, 

and the point that one crosses over from a 

legitimate to an illegitimate practice on the ill

defined line must be somewhere between (3) and (5) 

(Mehrens and Kaminski, 1988, p. 10-11). 
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Thus, careful consideration must be given to the 

teaching of test taking skills from an ethical 

perspective. Fourth grade students appeared to benefit 

from test taking skill instruction using these materials, 

and politically, if student achievement test scores rise 

everyone is happy. 

The answer to the question of whether specific 

commercially prepared materials should be purchased for 

the instruction of test taking skills at the fourth and 

fifth grade levels address the ethical and economic 

aspects of this policy. Mehrens and Kaminski (1988) 

assessed several commercially prepared programs for 

teaching test taking skills. According to their 

evaluation the Riverside Improving Test Taking Skills 

materials meet the criteria for (3) on the continuum. 

Becaus:J the publishers "did not attempt to match 

standardized achievement test questions or objectives 

with the instructional or practice activities in this 

program" (p. 25) Mehrens and Kaminski suggested it was 

one of the more ethical commercially prepared test taking 

skills instructional programs on the market. If 

commercially prepared materials other than the Riverside 

product are used for test taking skill instruction the 

questions of the ethics of those materials must be 

assessed. Because fourth grade students also benefited 

from whatever materials teachers in the Volunteer Not-



Selected group made or gathered, it would be important to 

review these materials to be certain they are all 

legitimate instructional materials. Additionally, since 

the fourth grade students made similar gains regardless 

of which materials were used (the commercially developed 

Riverside product or the materials teachers made or 

gathered from other publishing companies) the economic 

savings of using teacher-made or teacher-collected 

materials must be considered. However, any fiscal 

savings must be considered in light of the teacher-hours 

spent making, collecting, or reproducing similar 

materials. If this time is taken from (or better spent 

in) planning and preparing for content instruction the 

cost savings may not be great enough to compensate for a 

predicted ioss in content instruction and coverage. 

Finally, there is the issue of teacher energy, 

enthusiasm, or commitment. A dollar amount cannot be 

assigned to these variables. Will teacher commitment be 

greater or less if the materials are purchased? will 

teacher energy be greater or less if they participate in 

developing instructional materials? will teacher 

commitment be sustained or short-term if they are 

expected to make or gather together the materials and 

integrate them into the curriculum? 

Ethical and political issues are at the center of 

the third policy question. The findings from this study 
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suggest possible instructional grouping patterns for test 

taking skill instruction. Findings from this study 

indicate instructional grouping assignments could be made 

on the basis of ability level. In general middle-low 

achieving students benefited most from test taking skill 

instruction, although the instruction was not delivered 

in segregated groups. Would middle-low and low achieving 

students make even greater gains if they received 

intensive instruction in test taking skills designed 

specifically for them? 

The issue of ability grouping for instruction was 

addressed recently by Slavin (1987b) who reported that 

ability grouping is maximally effective when done 

for only one or two subjects, with students 

remaining in heterogeneous classes most of the day; 

when it reduces student heterogeneity in a specific 

skill, when group assignments are frequently 

reassessed; and when teachers vary the level and 

pace of instruction according to students' needs (p. 

293). 

Since middle-low achieving students appeared to benefit 

most from this instruction it would appear desirable to 

provide similar instruction for those students. If 

students are already ability grouped for at least some 

instruction (a typical practice in many elementary 

schools [Slavin, 1987b]) perhaps test taking skill 
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instruction can be integrated into the regular curriculum 

throughout the school year without the need for 

additional ability grouping. 

Instructional grouping on the basis of demographic 

features (sex, socioeconomic status, or ethnicity) is 

both politically and ethically questionable. Issues of 

providing equal opportunity for learning and equal access 

to instruction would likely emerge if or when such 

grouping practices became known. If instructional groups 

were treated differently in terms of content coverage 

such grouping might increase, rather than decrease, 

achievement test score discrepancy between groups. 

Further, the effects on self-concept and socialization 

skills are unknown, but many would argue they would be 

negative. Finally, because this is one of the first 

studies, and only one study, which assessed differential 

effects of instruction on the basis of sex, socioeconomic 

status, and ethnicity further research is needed before 

any instructional grouping recommendations can be made 

with confidence. 

Recommendations for Further Research 

This study assessed the effectiveness of using 

commercially prepared materials for test taking skill 

instruction in improving student achievement test scores. 

The use of such materials resulted in an increase in 

student achievement test scores, at the fourth grade 
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level, compared to those students whose teachers 

instructed as they regularly had, or to the degree to 

which they normally taught test taking skills, throughout 

the school year on one standardized measure of 

achievement. Importantly, only one standardized 

achievement test was used as the outcome measure 

(although gain scores were the dependent variable), thus 

care must be taken when generalizing to other achievement 

tests. Additional studies in test taking skill 

instruction which utilized different or multiple 

standardized achievement tests would increase the 

generalizability of study findings. 

The degree to which the intervention was implemented 

was self-reported. Future studies in test taking skill 

instruction should provide for better monitoring of 

classroom instruction to assess the degree to which the 

materials are being used, and to assess the degree of 

test taking skill instruction in control schools. Such 

monitoring would increase the confidence with which one 

could make instructional and policy recommendations. 

Since results in the fourth and fifth grade were 

different it is also possible that the test-curriculum 

match across the grade levels moderated the effects of 

the test taking skill instruction. Further investigation 

of this issue at the district level, or in future test

wiseness studies, might be valuable. 
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Also, little is known about the sustained effects 

of test taking skill instruction. If the skills are 

taught in fourth grade will minimal review in fifth grade 

be "enough", or will students need to repeat much of the 

instruction and practice a second, or even a third, time? 

The answers to these questions have important policy and 

instructional implications. Research which seeks the 

answers to such questions is recommended as empirical 

evidence would be useful in decision making. 
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Asssociate Superintendent for Instructional Services 

To: All Elementary Principals 

From: .Judith f<errins(')k. 

Re: Test SkiTls 

Date: January 3, 1987 

As you know, our primar~ district goal is the 
improvement of student achievement. This goal is measured, 
in part, by annual student achievement test scores. For the 
1987-89 two year period we have targeted an average gain of 
5-6 NeE points. (Over a two year period) 

As part of this effort we have agreed to part.icipate in 
a pilot project teaching test taking skills to students in 
4th and 5th grade. The Riverside Publishing Company has 
donated approximately $3000.00 worth of instructional 
materials for this project. Dr. Darrell Sabers, Professor 
of Educational Psychology at the University of Arizona and 
Ms. Kay Cushing, a doctoral candiate at the University of 
Arizona will be here on Tuesday, January 13th to provide 
information and consultation on the pilot project. 

If you are interested in participating in this project, 
please consult with your 4th ~nd 5th grade teachers to 
ascertain their interest. If you and your teachers are 
interested please confirm with my secretary. She will be 
able to provide additional information including Tuesday's 
inservice schedule. 
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QUESTIONNAIRE FOR TEACHERS WHO 
IMPLEMENTED THE RIVERSIDE 

TEACHING TEST TAKING SKILLS PROGRAM 
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Please estimate how much time you spent directly teaching 
test taking skills: ._--._ .... ---------------

If you taught test taking skills using the Riverside kit, 
please indicate which of the following units you directly 
taught and, if possible, estimate how much time you spent 
teaching each one: 

l. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

1l. 
12. 
13. 

14. 

15. 

Recording personal information 
Marking answer spaces 
Pacing yourself 
Adding more to your score 
Using question words with 
reading items 
Using key words and key phrases 
Using evidence to draw conclusions 
Orderin~ ideas in sequence 
Developing main ideas 
Dealing with similar appearing 
spelling words 
Finding the right word 
Selecting the best meaning 
Using parts and wholes with 
word problems 
Solving word problems with single 
number sentences 
Solving word problems with two 
number sentences 

yes no 
yes no 
yes no 
yes. no 

yes no 
yes no 
yes no 
yes no 
yes no 

yes no 
yes no 
yes no 

yes ·no 

yes no 

yes no 

# of 
mins. 

3. If you think you reinforced the skills throughout your 
teaching please indicate 

approximately how much time you spent reinforcing 
test-taking skills _______________________________________ _ 

the specific content areas in which you reinforced/ 
taught these skills _____ . ________________ " .. ______ _ 

4. Did you see students improve in these test-taking skills? 
If so, in what w .... ~·.' If not, why not? _____________ _ 

.-._-.. _--------------------------------_._-----------
-'-'--"." ._.-. __ .. _.-._--_ .. _ ... _ ..... _-.. __ .... _ ... __ . ----_ ...... _-.. _----_ .. _ .. _-------
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2. 

QUESTIONNAIRE FOR TEACHERS ON 
TEACHING TEST TAKING SKILLS 
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If you spent any time directly teaching your students 
test taking skills please estimate how much time you 
spent doing so: ._._---_._-_._---._---------------------------
If you spent time teaching test taking skills please -
describe the kinds of activities you did: 

small group instruction: 

whole group instruction: 

individual instruction: 

comments: 

3. If you spent time teaching test taking skills please 
describe the kinds of materials you used: 

4_ If you think you reinforced test taking skills throughout 
your teaching please indicate 

approximately how much time you spent reinforcing 
test-taking skills _____________________________ _ 

the specific content areas in which you reinforced/ 
taught these sk1ll5 _______________________________ _ 

------------------------_._---------_ .. _------------

5. Did you see students improve in these test-taking skills? 
If so, in what ways? If not, why not? _____________ _ 

-_._-----------_ ... _-_._-------------- - -----------------------------
------------------------_ ... _-_ .. --_._-----_. __ . __ ._----.. --------
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