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Preface 

During the past several years considerable national-level attention 
has been focused on the state of American public education in 
mathematics, science and technology. There is, among the several policy 
reports, substantial agreement that student achievement levels in 
mathematics are lower than is desirable and the opportunity to learn 
mathematics, science and technology is at present not fairly and evenly 
provided to all students. In particular, large numbers of minority 
youngsters and those who go to inner-city schools are below grade level 
in mathematics achievement by grade five. Their situation does not 
improve much in the subsequent years of school. Substantial numbers of 
these students enter high school with deficits in mathematical 
understanding and skills and spend their high school years re-learning 
basic arithmetic, never having the opportunity for serious, appropriate 
mathematics courses. Girls, too, begin to show disparities in interest, 
participation and achievement during these years, but for different 
reasons. The situation for minority girls is tven more complex. 

Clearly, the years between grades four and eight represent an 
opportunity for intervention in the mathematics "careers" of many of 
these students. But determining how to intervene is a difficult task. 
While nationally-administered mathematics achievement tests provide 
strong indications of the points in childrens' lives when academic 
difficulty occurs, such teats as currently constructed are insufficient 
to tell us much about why the trouble happens and which are the critical 
variables. 

As one part of a wide-ranging inquiry into these issues, in July 
1984, the Ford Foundation asked the Educational Testing Service to 
undertake a comprehensive review of the research and intervention 
literature on math, science and computer learning among girls, minority 
students and inner-city students in grades four through eight. The 
result is this document. 

The research group uncovered a substantially greater number of 
studies than had been expected and their task thereby became longer and 
fueled as much by dedication as by the promise of recompense. The 
findings--which factors might make a difference, how certain we are about 
what we know, what would improve the usefulness of future research and 
how to capitalize on already existing intervention efforts--should be 
useful to program developers, to the research community and to policy 
makers and funders. 

Barbara Scott Nelson 
Program Officer 
The Ford Foundation 
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Sex and Ethnic Differences in Middle School 

Mathematics, Science and Computer Science: What Do We Know? 

Introduction 

"Alarming numbers of young Americans are ill-equipped to work in, 
contribute to, profit from and enjoy an increasingly technological society. 
Far too many emerge from the Nation's elementary and secondary schools with 
an inadequate grounding in mathematics, science and technology." (National 
Science Board Commission on Precollege Education in Mathematics, Science and 
Technology, 1983). Among the most ill-prepared are minority girls, who tend 
to take fewer courses in mathematics, science, and technology than do boys. 

Among college-bound seniors, for example, the proportion of Black and 
Hispanic females who have taken four or more years of mathematics courses is 
consistently 15-20% lower than that of White males; by comparison, a higher 
proportion of Asian students of both sexes take four or more years of 
mathematics (Figure 1). These gender and ethnic patterns are repeated for 
college-bound seniors' reports of taking four or more years of science 
(Figure 2), even though overall fewer than 10% of all college-bound seniors 
take as many as four years of physical science courses (Ramist & Arbeiter, 
1983). 

Not surprisingly, National Assessment high school performance data 
reflect these differences in course participation, with minority girls 
performing substantially less well on tests of physical science knowledge 
and on tests of mathematics than do minority students of either sex 
(Hueftle, Rakow & Welch, 1983; NAEP, 1983). 

The reasons for these differences are not well understood. Are these 
gender and ethnic differences in high school science and mathematics 
participation and performance simply continuations of patterns established 
during presecondary education, or are they new patterns? If they are new 
patterns, when do they develop: during high school or before? What 
accounts for these differences? And what can be done to eliminate or 
minimize them? The review in this report was conducted to answer some of 
these questions. 

Summary of Results 

The major findings of this report were the following: 

(1) Little recent research has been conducted that directly addresses 
either gender differences within ethnicity or gender-ethnicity interactions, 
or that examines the factors that are related to the achievement of minority 
girls, per se, in grades 4-8. 



Figure 1 
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Figure 2 
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(2) The results of the studies that have been conducted indicate: 

Ethnic, but not sex, differences in participation and 
performance in mathematics 

Ethnic and sex differences in participation and performance 
in science 

Ethnic and sex differences in participation in computers, 
and sex differences in performance. 

(3) Virtually no empirical studies on the determinants of 
middle-school student participation in mathematics, science, or 
computer-related activities have been conducted. 

(4) The primary focus of most empirical studies of factors related to 
participation and performance has been on affective factors rather than on 
policy-oriented factors. 

(5) Policy-oriented factors found to directly affect performance 
included: 

Student enrollment and participation in mathematics, 
science or technology classes 

Adapting the language of instruction and assessment to take 
into account the student's language of origin, and adapting 
the assessment tools to take into account test domains, 
cultural bias, test familiarity and distractor type. 

(6) Policy-oriented factors that indirectly affected performance 
included: 

Out-of-school experience with mathematics, science or 
technology 

Hands-on activities in science and use of "gender neutral" 
tasks 

Reorganization of the classroom to permit end encourage 
peer learning 

Providing opportunities for the students to develop 
positive expectations for their competence vis-a-vis 
mathematics, science and technology. 

(7) The studies available for review were frequently flawed in two 
important ways: 

Factors that were known to be correlated with gender or 
ethnicity were not held constant before conclusions 
regarding differences were drawn (for example, gender 
comparisons did not adjust for age differences between male 



and female students in the same grade; ethnic comparisons 
did not adjust for language or social class differences 
between ethnic groups). 

Sex and ethnic differences in achievement were erroneously 
attributed to factorsthat, although associated with either 
gender or ethnicity, were actually uncorrelated with 
achievement. 

This report is organized into six chapters. The first chapter 
describes the methods used in identifying the studies that were reviewed and 
describes the limitation6 of the studies. The second chapter presents the 
findings of the review of sex and/or ethnic differences in participation in 
mathematics, science and computer-related courses. The third chapter 
presents the findings of the review of sex and/or ethnic differences in 
performance in these three areas. Chapter Four presents a theoretical model 
of determinants of participation and performance, and examines findings 
regarding empirical evidence for this model. Chapter Five provides an 
annotated listing of intervention programs for minority and/or female 
students. Chapter Six summarizes the existing research and offers 
recommendations. 



Chapter 1: The Studies 

In preparing this report, we reviewed over 400 articles that dealt with 
sex and/or ethnic differences in mathematics, science or computer course 
participation or performance in grades four through eight. A bibliography 
of these sources appears in the Appendix. 

Sources and Selection Criteria 

The articles, comprising both published and nonpublished material, were 
identified through a number of sources including a computerized search of 
ERIC, Psychological Abstracts, Sociological Abstracts and Dissertation 
Abstracts International followed by a handsearch of the following journals 
for articles not yet abstracted by these electronic data bases: Journal for 
Research in Mathematics Education, Journal of Research in Science Teaching, 
American Educational Research Journal, Review of Educational Research, 
School Science and Mathematics, Child Development, Journal of Educational 
Psychology, SexRoles: A Journal of Research, Psychology of Women 
Quarterly, Journal of Early Adolescence, Hispanic Journal of Behavioral 
Psychology, and Journal of Negro Education. In addition, professionals in 
the field directed us to recent reports or unpublished articles that would 
not be found in traditional sources. 

Because the enactment of Title IX in 1972 and its subsequent 
implementation in 1975 resulted in a significant national effort to reduce 
direct discrimination against females in education, we restricted our search 
to articles dated from 1975 to the spring of 1984, assuming that 
participation and performance differences directly attributable to 
discrimination would be less in more recent studies. 

Table 1: Number of studies by 
focus of comparison and 

subject area 

Subject Area 

Focus of Comparison Mathematics Science Computers 

Participation 

Sex 
Ethnic 
Sex/Ethnic 

2 
0 
0 

2 
1 
0 

10 
1 
0 

Performance 

Sex 
Ethnic 
Sex/Ethnic 

31 
17 
6 

13 
4 
2 

4 
0 
0 



We identified 70 studies or data sets that addressed sex and/or ethnic 
differences in participation and/or performance (Table 1), 60 studies or 
data sets that identified variables related tc participation and/or 
performance, and 53 studies that identified additional factors correlated 
with previously identified explanatory variables. For all these studies, 
children in grades four to eight served as all or a significant proportion 
of the sample, and mathematics, science or computer participation or 
performance was the focus of the study. Relatively few of the studies 
directly addressed minority females for either participation or performance. 
The empirical studies were supplemented with 15 meta-analyses that addressed 
participation or performance differences and/or factors related to these 
differences (Appendix A and B). 

Caveats 

Before discussing the findings, it is important to point out two 
important shortcomings of the present body of research. The first 
shortcoming is that of comparison group comparability; the second is that of 
overinterpreting correlated differences. 

Group Comparability. 

Studies of sex and/or ethnic differences in school-related tasks 
frequently use intact classrooms as their subject pool. In fact, such 
studies rarely have the sophistication to have a "subject pool" from which a 
sample is drawn; instead the entire population is used. 

Sex differences. This is a particularly problematic strategy to employ 
in studies of sexdifferences, because the putative male and female 
"populations" may differ in their completeness, their average chronological 
ages, andtheir relevant experience with the material being tested. 

It is widely known that a higher proportion of students in elementary 
school who participate in remedial "pull-out" programs are boys (Lerner, 
1976). In conducting statewide assessments, students in pull-out programs 
are often exempted from the test. The effect of this practice is to 
eliminate the bottom of the male distribution on performance, artifically 
producing a higher performance average than would have otherwise been the 
case. Since the poorer performing males have been eliminated from the 
population taking the test, all girls are being compared with the better 
performing boys. 

A second example of gender non-comparability relates to the age of 
girls and boys being compared. Recent data indicates that, within grade 
level, boys—particularly minority boys--are older than girls. For example, 
in the 1974, 1976 and 1977 National Assessment, nearly 10 percent more males 
than females were one or more years older than the modal age for the grade 
being assessed (Langer, Kalk & Searls, 1984). In fact, 31% of the Black 
male eighth grade students were older than 13, the modal age for this grade, 
compared with 21% of the Black females, 21% of the White males and 12% of 
the White females. 



A third example of gender non-comparability that is particularly 
relevant to sex differences in computer-related measures is the extreme sex 
difference in voluntary computer course participation. While participation 
is a necessary precondition to performance in all subjects, rates of 
participation in mathematics and science school-related activities do not 
differ to the extent that participation rates in computer-related activities 
do. These differences in participation rates create very different pools of 
individuals who are clearly non-comparable vis-a-vis computer-related 
skills. 

Ethnic differences. The most pronounced source of ethnic group 
non-comparability is the correlation between minority group status and 
socioeconomic status. While not all minority students are poor, and not all 
majority students are rich, there is widespread evidence that a higher 
proportion of Black and Hispanic children than White children come from low 
income homes and attend disadvantaged schools. Therefore, differences in 
participation and performance that may be attributed to ethnicity may in 
fact be due to differences in family or community socioeconomic status. 

In the studies reviewed in this report, socioeconomic status is rarely 
directly measured or controlled. At best, the studies have utilized student 
self-reported or teacher-estimated parental education and occupation, which 
are known to be of limited validity. More valid indicators, such as family 
income or school resources, were uniformly absent. Since the relationship 
between family socioeconomic status, school resources and student 
performance is well established, by failing to control for socioeconomic 
status, many of these studies perpetuate stereotypes about ethnic 
superiorities and inferiorities. It is difficult, if not impossible to 
distinguish those differences that are a function of cultural factors from 
those that are a function of economic factors, when the two are not 
considered separately. 

Another problem with ethnic comparisons is that the ethnic categories 
that are typically utilized in ethnic studies are broad and treat as a 
single group individuals from very different backgrounds. For example, the 
category "Hispanic" may include Mexican-Americans who have lived in the U.S. 
for generations, recent Mexican immigrants, Puerto Ricans, Cubans, Filipinos 
with Hispanic surnames, and other groups. Similarly, the category "Native 
American" is applied to members of widely disparate groups who may share 
little in common, such as Navajos, Aleuts and Hopis. 

Over-Interpretation of Correlated Differences. 

Noncomparability is a problem related to the identification and 
selection of students for study; the second shortcoming of the studies 
reviewed in this report is a problem of data analysis and interpretation in 
studies of factors related to sex and/or ethnic differences. In these 
studies, most explanatory variables have been either cognitive or affective 
and hence neither intervenable nor subject to experimental manipulation. 
The research designs have been correlational rather than experimental. This 
presents particular problems for interpreting correlations between affect 
and achievement, such that effect of achievement on affect is arguably as 
strong as the effect of affect on achievement. 



All too often, studies seeking to identify explanatory factors stop far 
short of what would be necessary to establish causal linkages. Many 
studies, finding a sex or ethnic difference in the dependent variable of 
interest (that is, some mathematics, science or computer performance 
indicator), seek to identify a second sex or ethnic difference in the 
sample; the presence of this second difference is taken to explain the 
difference in the first variable. That differences on two variables are 
found for two subgroups in a given population, however, does not necessarily 
mean that the variables are correlated. Lions may be shorter than 
elephants, and lions may eat more meat than elephants, but this does not 
necessarily imply that shortness among animals is correlated with meat 
eating; short elephants, for example, do not eat meat. 

In conducting this review of the literature, we were not able to limit 
ourselves to the studies that utilized truly comparable samples; otherwise 
we would have had no studies to examine. We were, however, able to limit 
ourselves to examining only those studies that identified factors for which 
an actual correlation--at a minimum—had been found: 39 studies that 
present empirical evidence for factors related to mathematics participation 
and performance, 17 studies that identified factors related to science 
participation and performance, and seven studies that identified factors 
related to computer participation, performance and attitudes towards 
computers. Studies that merely report sex or ethnic differences in possible 
explanatory variables have not been included. 

Our initial goal was to present the results of this review separately 
for each ethnic group. The lack of empirical work on minority students in 
grades 4-8 precludes this crganization of our report, however. 



Chapter 2: Sex and Ethnic Differences and Similarities in Participation 

In this chapter and the next we present the findings of the literature 
review. The dependent variables of interest are student participation 
(Chapter 2) and performance (Chapter 3) in mathematics, science or computer 
courses. While investigating sex or ethnic differences in course 
participation is relatively straightforward, requiring only information 
about availability of courses and enrollment patterns, investigating sex or 
ethnic differences in performance requires that three conditions be met: 
(1) the courses must be available to the students, (2) the students must be 
enrolled in the courses, and (3) the students must be engaged in the 
learning taking place in the courses (Figure 3). 

We assume that students in schools in which courses in mathematics, 
science or computers are taught will outperform students in schools in which 
they are not taught; if such schools are differentially available to 
majority or minority students—which is highly likely--or to male or female 
students—less likely—no inferences about sex or ethnic differences in 
inherent ability should be drawn. Similarly, we assume that students who 
actually enroll in mathematics, science or computer courses will outperform 
students who do not take these courses, and that if enrollment patterns 
differ by ethnicity or sex, again no inferences about ability should be 
made. Third, we assume that students who are engaged in the courses will 
outperform students who are not engaged, and if sex or ethnicity play a part 
in determining engagement, again no inferences about ability should be 
drawn. As a final note, we assume that if the assessment materials with 
which the student performance is measured place any students at relative 
advantage, these students will outperform the students who are placed at a 
relative disadvantage. 

Since, in general, we cannot assume that all schools actually offer 
mathematics, science or computer courses, or—if they do--they are all 
equally good courses; that all students actually enroll in such courses; or 
that all students remain engaged in them after they have enrolled in them; 
or that assessment materials are not biased—even unintentionally so--we 
must acknowledge that some group differences may be accounted for by these 
factors. In fact, we have good reason to believe that differences between 
schools in the availability of courses may have important effects on ethnic 
differences in performance; that differences in enrollment patterns may have 
important effects on sex and ethnic differences in performance, and that 
differences in engagement patterns may account for both sex and ethnic 
differences in performance. That is, we must be very careful not to infer 
from sex or ethnic differences in performance that sex or ethnic differences 
in ability exist. 

In this review, we did not address between-school differences in the 
availability of mathematics, science and computer courses, although it is 
clearly the case that minority students are more likely than White students 
to attend schools in which mathematics and science are not part of the 
curriculum. We did address course participation, although we found few 
studies that examined course participation in mathematics, science or 
computers at this grade level. Where differences were observed, they were 
associated with voluntary, extracurricular activities. 
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Mathematics and Science Course Participation 

In grades four to eight, few opportunities exist for students to
determine their own participation in mathematics or science; these subjects 
are simply part of the uniform curriculum taught everyone. While 
substantial differences among schools in the amount and quality of 
instruction in these subjects have been observed, voluntary participation or 
non-participation for students within schools is rarely an option. To 
inquire, therefore, about sex and ethnic differences in within school 
participation in mathematics and science classes at the elementary and 
middle school level is to confront a reality of little variation in such 
course-taking at all. Variation is found, however, in participation in 
mathematics- or science-related activities. Few studies have actually 
examined extracurricular participation in mathematics and science activities 
to test for sex or ethnic differences, and we were able to locate only one 
recent study for mathematics and two recent studies for science that dealt 
with students in grades four to eight (Table 2)*. 

Mathematics activities such as reading about mathematics, doing 
non-required mathematics projects or having a mathematics-related hobby were 
studied by Johnson (1981), in a small sample of Black youth in grades seven 
and eight. He found no sex differences in these activities, with all 
students reporting low levels of mathematics activity participation. 

Analyses of NAEP science assessments from 1976-•1977 (Kahle & Lakes, 
1983) as well as from 1981-1982 (Hueftle, Rakow & Welch, 1983), however, 
found sex differences for science experiences in favor of males for both 
9- and 13-year-old students. Science experiences refer to the use of 
various science equipment and part;.cipatino in science experiments. Ethnic 
differences were also reported in 1981-1982 NAEP science assessments with 
White students exceeding Black students in the number of science experiences 
at both age levels. In examining sex within ethnic breakdowns for both age 
groups, White males exceed White females and Black students of both sexes. 
Sex differences among 13-year-olds were slightly larger than among 
9-year-olds, with Black females at both ages reporting the fewest number of 
science experiences. 

Computer Course Participation 

The situation regarding participation in computer-related courses is 
not comparable to that regarding mathematics and science. While instruction 
in the use of computers is increasing at both the elementary and 
middle-school level, as of January 1983 only 42% of elementary and 68% of 
middle or junior high schools had one or more microcomputers for use in 
instructing students (Schools Uses of Microcomputers, 1983). Frequently, 
participation in computer courses that are taught is voluntary. 

Several recent studies have examined sex differences in voluntary 
computer course participation (Hess & Miura, 1985; Korpi, 1984; Revelle, 
Honey, Ansel, Schauble & Levine, 1984; Kurshan & Williams, 1984). In all 
such studies, a higher proportion of those participating in computer courses 
were male than were female, with male to female ratios ranging from 5:1 to 

*Tables 2 through 8 appear at the end of the text. 



2:1. Recent data from the 1984 NAEP also indicate substantial sex 
differences in computer class participation, although overall levels of 
participation for students in grade eight were low, with only 20.3% of 
13-year-old males and 16.5% of 13-year-old females reporting taking a 
computer class at least once per week. Statewide data from California 
(Fetler, 1985) also indicated that a higher proportion of sixth grade boys 
than girls reported having experience with computers in school. An 
evaluation of a computer equity training project (Sanders, 1984) found that 
in one school 64% of seventh grade boys as compared to 22% of seventh grade 
girls had taken a computer class in school; in another school, a slightly 
higher proportion of girls (45%) than boys (41%) had taken a computer class 
in school (Lockheed, 1984). 

Sex differences in extracurricular computer use have also been noted. 
For example, McKelvey (1984) reported in a study conducted in several 
Ontario schools that 34 of 230 males but only 3 of 220 females used 
computers in extracurricular time. Similarly, 1984 NAEP data shows that 
among 13-year-olds 31% of males and 25% of females report using computers on 
a weekly basis during extracurricular time outside of school. In a 
large-scale study of eighth grade students in British Columbia, Collis 
(1984) found that 65.2% of the males compared to 44.5% of the females 
reported using computers outside of school to do something other than play 
games. 

Extracurricular use of computers may be highly influenced by access to 
a computer at home or at a friend's house. Sex differences in this type of 
access have also been noted. Demarest & McKenzie (1984) found that a higher 
proportion of third and fourth grade males than females reported home 
ownership of computers. Similarly, Fetler found that a somewhat higher 
proportion of sixth grade males than females reported home experience with 
computers. In a study of children enrolled in a computer camp, Revelle 
Honey, Amsel, Schaubel and Levine (1984) found chat 71% of the males 
compared to 43% of the females used a computer at home, even though there 
were no sex differences in family ownership of a computer. Finally, the 
1984 NAEP assessment found that a higher proportion of 13-year-old males 
(38%) than females (26%) reported having used a computer at home. 

Ethnic differences in computer course participation and access to 
computers have not been widely studied. Recent PAEP data indicate, however, 
that Hispanic children use computers less frequently than either Black or 
White students, who use computers approximately equally, while Asian and 
other students use computers more frequently. Approximately one quarter of 
both Black and White students report using a computer in school at least 
once a week, while only 17% of Hispanic students report this fuequent 
computer use and nearly 30% of Asian and other students report such use. 

Summary 

Sex and ethnic differences in voluntary, extracurricular courses and 
activities related to science and computers were found. Boys and White 
students participated in these activities more than did girls and non-White 
students, respectively. No sex differences in mathematics activities were 
found, however. 



Chapter 3: Sex and Ethnic Differences and Similarities in Performance 

In this chapter we review the literature on sex and ethnic differences 
in performance on mathematics, science and computer tests. The majority of 
the studies that reported data for this age group focused on mathematics 
performance, reflecting the emphasis on this topic during the 1970's. 

The chapter is organized into three major subsections, one each on 
mathematics, science and computers. Within each of the major subsections 
are sections dealing with the effects on performance of (1) sex, 
(2) ethnicity, and (3) sex and ethnicity considered simultaneously. The 
material in the accompanying tables is organized with a parallel structure, 
to facilitate cross-referencing. 

Mathematics Performance 

The first area is mathematics performance. Studies of mathematics 
performance typically use, as the measure of mathematics "ability" such 
standardized tests as the California Achievement Test or the Iowa Test of 
Basic Skills. Either total test score or selected domains are used. The 
total test score represents what experts consider to be a comprehensive 
picture of mathematics knowledge, covering all the domains of information 
that are deemed important or appropriate for a particular grade or age 
level. Some domains that are relevant to the grades 4-8 include--but are 
not limited to--computations, algebra, problen solving, 
spatial/Visualization, mathematics concepts, story problems or applications, 
identifying information, estimating, probability, statistics, and 
proportional reasoning. Different tests are made of different proportions 
of questions from these domains. 

Sex Effects. 

Despite the findings of several recent meta-analyses (Hyde, 1981; 
Rosenthal & Rubin, 1982; Meehan, 1984) that sex differences in mathematics 
performance favoring males are pervasive, we found little evidence to 
support the claim of male superiority in mathematics for children in grades 
four to eight. It should be noted that the studies we looked at were 
published from 1975 to the beginning of 1984 and included only students in 
grades four to eight. The meta-analyses included individuals from a broader 
age range and also included older studies. Both factors may account for the 
differences we observed. Of the 31 studies of mathematics performance that 
we reviewed (Table 3), three reported statistically significant sex 
differences in favor of females, four reported sex differences in favor of 
males, and two reported mixed results. Sixty-six percent of the studies 
found no sex differences in mathematics performance for young adolescents. 
The findings for the remaining few studies drew no consistent picture. 

On the one hand, we found three large-scale studies that reported 
differences favoring females. In Armstrong's (1980) study of 1,452 
13-year-olds from 82 schools, girls performed better than boys in spatial 
visualization tasks and in computations tasks; for algebra and 
problem-solving tasks, no sex differences were observed. In Myers and



Milne's (1982) study of 15,579 students in grades 1-6, statistically 
significant sex effects were found in favor of females' mathematics 
achievement on the Comprehensive Test of Basic Skills for students in grades 
four to six. Tsai and Walberg (1983) found statistically significant 
differences in mathematics achievement favoring 13-year-old females on 74 
items of the 1977-78 NAEP mathematics assessment covering numbers and 
numeration, variables, and relationships, geometry (shape, size, and 
position) and measurement. 

On the other hand, we found four studies that reported sex differences 
in mathematics performance for this age group favoring males. Benbow and 
Stanley (1983) found that a higher proportion of a large (39,820) volunteer 
sample of seventh grade males (18.2%) than females (8.6%) scored over 500 on 
the SAT-M. The only other large-scale study reporting sex differences in 
mathematics performance for this age group was a statewide testing program 
in Pennsylvania (Strauch, 1977). The data for this study were collected in 
1974 and are therefore virtually obsolete. However, for the fifth grade 
students, no sex effects were found on a test that covered arithmetic 
skills, measurement, geometry, algebraic notation, and number concepts. In 
the eighth grade, males outperformed females. Bush (1976) examined 
"quantitative concepts" among 263 eighth grade students and found that males 
outperformed females on a test of this domain. In a study of 77 seventh and 
eighth grade students, Webb (1984) found significant sex differences in 
performance on a test of exponents and scientific notation. 

In the remaining 24 studies, which include several large-scale 
investigations, analyses seeking to identify sex differences were conducted 
and no consistent sex differences found. The large-scale studies that 
reported no sex differences in mathematics performance include the 1981-1982 
Second International Mathematics Study and the 1978 and 1982 National 
Assessment of Educational Progress. 

A number of authors have suggested that the failure to find overall sex 
differences in performance in such studies is due to the aggregation of 
different types of mathematical problems into a single overall score. Some 
classifications of mathematical problems that have been suggested are: 
(a) computational problems, one-step word problems, and two-step word 
problems; (b) computation, measurement, and problem solving; and 
(c) computation, measurement, geometry, and algebra. The argument is made 
that girls outperform boys on the simple computational problems, while boys 
outperform girls on the more complex problems. When a total test score 
includes both computational and complex "problem solving" problems, these 
sex differences in performance will cancel each other out, and the total 
test will show no sex differences. 

We identified five studies that were designed to investigate this 
possible explanation. In three of the studies, no sex differences were 
found. Armstrong (1980) examined four types of mathematics problems: 
computational, algebra, problem solving, and spatial/visualization problems. 
She found no sex differences in performance on the problem-solving items or 
on the algebra items, and sex differences in favor of girls on computation 
and spatial visualization items. In a similar investigation with 
contrasting results, Fennema and Sherman (1978) found no sex differences on 



mathematics computation problems, mathematics concepts, or 
spatial/visualization problems for students in grades six to eight. 
Crosswhite, Dossey and Swafford (1984) found no sex differences in either 
calculations or problem solving. In two of the studies, however, sex 
differences favoring boys were found. Marshall (1984) found a significant 
sex-by-mathematics problem type interaction in her analysis of the test 
scores of 286,767 sixth grade students from the 1979 California Assessment 
Program. In this study, Marshall found that females outperformed males on 
computation and that this relationship held up for students of all levels of 
reading ability, social class, and primary language, with the exception of 
Asian children for whom no sex differences in computation were found. By 
contrast, males outperformed females on story problems for all levels of
reading ability, social class, and primary languages; these sex differences, 
while consistent, weie slight, amounting to between two and five percent 
difference in the probability of correctly answering the problems. In an 
analysis of data from the 1981-82 California Assessment, sex differences 
favoring sixth grade males were found for 11 of the 15 different problem 
types. However, while it was the case that males outperformed females on 
applications problems, females outperformed males on problem analysis, that 
is, on identifying relevant information, estimating answers, and identifying 
the appropriate mathematical model that should be applied to the problem. 
From this it appears that the observed sex differences in solving 
mathematical applications problems were not a function of sex differences in 
appropriate knowledge. 

From our reading of the current literature on mathematics performance, 
we have concluded that there are few--if any--consistent sex differences in 
mathematics performance on the types of mathematics skills taught in grades 
four to eight. While this may be due in part to the types of problems that 
students in these grades are expected to perform, it may also be the case 
that the putative sex differences do not exist. 

Ethnic Effects. 

We identified 16 studies that examined ethnic differences in 
mathematics performance for students in grades four to eight (Table 3). The 
results of these studies were quite consistent, showing a distinct pattern 
of performance, with Asian students usually outperforming Whites, with both 
outperforming Hispanics, who then outperform Blacks. A study by Tsai and 
Walberg (1983) of 1977-78 NAEP data suggests a possible departure from the 
trend of Asian superiority in mathematics performance. Though statistical 
analyses were not conducted comparing the performance of White to Asian and 
Pacific Island students, the means for Whites exceeded Asian and Pacific 
Island students by approximately 3%. However, when examining the 
constituency of the sample both in terms of ethnic mixture and number of 
Asian and Pacific American students (n = 12) represented in comparison to 
White students (n = 1,840), it is questionable if a real difference exists. 

We found only one study for which ethnic differences were not observed, 
and all of the remaining studies we located found differences in the 
direction previously indicated. Only Powers et al. (1983) reported finding 
no ethnic differences in a sample of 232 sixth grade Black and White 
students. Although the findings of the studies of children in grades four 



to eight repeat the results of previous research on high school and adult 
populations, it does not seem reasonable to dwell on these differences 
greatly, because—as previously mentioned--important factors such as SES 
have not typically been controlled. 

Sex/Ethnic Effects. 

We located six studies that examined sex differences within ethnicity 
(Table 3). In general, few interactions between sex and ethnicity were 
found, and few sex differences were observed. When interactions were 
reported, the directions of the sex differences within ethnicity were not 
consistent across studies. The most comprehensive study of sex differences 
by ethnicity was an analysis of data from three NAEP assessments, which used 
as the dependent variable a combined achievement score based on the 
mathematics, science and reading tests (Langer, Kalk, & Searls, 1984). This 
combined score blurs the distinction between performance based on reading 
and performance based on computational or reasoning skills. Results from 
the study of 9-year-olds did not conform to those from the study of 
13-year-olds. At age 9, controlling for age, parental education, home 
environment, region and type of community, no sex differences were observed 
for White students, but significant sex differences in favor of boys were 
observed for Black students. At age 13, controlling for the same factors, 
sex differences in favor of girls were found for White students, while no 
sex differences were found for Black students. In a study of data from the 
1979 California Assessment, Marshall (1984) found sex differences favoring 
girls in computations for all ethnic groups other than Asians, where no sex 
differences were observed, and sex differences favoring boys in story 
problems for all ethnic groups. In short, the results from these studies of 
mathematics provide little evidence to support a claim of female mathematics 
disability or of a sex by ethnicity interaction. 

Science Performance 

We now turn to science performance. Science as taught in elementary 
school and junior high school, may either involve a great number of hands-on 
activities or may be taught quite conceptually. The assessment of 
scientific knowledge may also involve physical operations or not. When 
science is taught with concrete manipulable objects, the issue arises as to 
what sort of objects to include. Objects that have been described in the 
research include such items as balance scales, pendulums, plants, and 
inclined planes: objects that some children may have encountered at home 
but that other children may find unfamiliar. It is important to bear in 
mind, while examining the findings with regard to science performance, that 
few studies have examined the question of what is meant by science 
performance: is it the demonstration of skills previously acquired at home 
or in extracurricular activities, or is it the demonstration of skills 
learned at school? We have noted previously that sex and ethnic differences 
in science-related out of school experiences have been found; although prior 
experience with scientific apparati was not controlled in any of the studies 
we identified, it is possible that differences in experience vis-a-vis these 
objects may contribute to sex and ethnic differences in performance. 



Sex Effects. 

Recent meta-analyses of factors related to science performance 
(Appendix A, Table 1) indicate several areas in which sex differences in 
science performance have been observed. Fleming and Malone (1983) report 
few sex differences in science achievement for elementary students but 
differences having modest "effect sizes"* favoring boys for students in 
middle schools. When types of science performance were analyzed separately 
(Kahl, Malone & Fleming, 1982), modest effect sizes were found in favor of 
middle school boys for application problems only; effect sizes for 
knowledge, comprehension and higher processes were minimal for both 
elementary and junior high school students. Meehan (1984) reports modest 
effect sizes in favor of boys in proportional reasoning, but no sex effects 
for either propositional logic or combinations tasks. Of the 33 data sets 
reviewed by Meehan that dealt with propositional logic for students in 
grades four to eight, 30 reported no sex differences; of the 20 data sets 
that dealt with combinational reasoning in the same age group, 14 reported 
no sex differences, four favored boys and two favored girls. Of the 27 data 
sets that dealt with proportional reasoning in this age group, however, 14 
found no sex differences, while 13 found sex differences in favor of boys. 
It is interesting to note that proportional reasoning includes problems 
dealing with volume displacement, equilibrium in an hydrolic press or on a 
balance, and hauling weight on an inclined plane, all of which capitalize on 
what might be considered to be stereotypically male interests. 

We have included in the review of science performance some studies of 
certain types of. Piagetian tasks, since these tasks--like the proportional 
reasoning tasks described above--frequently involve "science-like" 
activities. In fact, the line between science and mathematics becomes very 
unclear when the specifics of the task presented to the student are 
described in detail. Thus, although proportional reasoning tasks may 
involve volume displacement or balance beams, which entail science-like 
equipment, they also may involve ratios, which make them more akin to 
certain mathematics problems. Several recent studies have broken science 
performance down into various domains; sex differences in these domains are 
far from consistent, although it appears that boys outperform girls when the 
domain entails using scientific apparatus in some form (Table 4). 

Three large-scale science assessment reports were identified: one 
covering the 1970, 1973 and 1977 NAEP science assessment in the United 
States; one reporting the results of a 1980 Science in the Schools survey of 
13-year-ole students in England (Schofield, Murphy, Johnson, & Black, 
1982);** and a third dealing with a 1981 Science in the Schools survey of 

*Effect sizes are typically expressed as the difference between one group 
(for example, male) mean and a second group (for example, female) mean as a 
percent of the total standard deviation. According to Cohen (1969), an 
effect size of .20 is "small," .50 is "medium," and greater than .80 is 
"large." 

**These reports are part of a series of science surveys of 11-, 13-, and 
15-year-olds conducted from 1980 to 1983. 



11-year-olds in England, Wales, and Northern Ireland (Harlen, Black, 
Johnson, & Palacio, 1983).* The NAEP report (NOES, 1978) indicates that 
males outperformed females on all three assessments, but that the 
differences were very small, amounting to approximately two percentage 
points for 9-year-olds and four percentage points for 13-year-olds. In the 
Science in the Schools studies, few sex differences were found. For the 
11-year-olds, no sex differences were found for reading and representing 
information from graphs, tables or charts; for observation; for interpreting 
presented information when relevant facts are contained in the questions; 
and in the application of knowledge of scientific facts and principles in 
the biological concepts area. Girls outperformed boys in planning 
investigations, while boys outperformed girls in the application of 
knowledge of scientific facts and principles in the physical science area. 
Among the British 13-year-olds, no significant sex differences were found 
for five of the six domains covered on the test: using symbolic 
representations, using apparatus and measuring instruments, using 
observation, interpreting and applying knowledge, designing investigations 
and performing investigations. The only sex difference observed, which 
favored males, was for the application of knowledge of scientific facts and 
principles to problems in the physical science area. Where differences were 
observed, moreover, they were very small. 

The degree of familiarity with the various apparati used in assessing 
scientific performance was noted as a possible cause of differences in 
performance in several studies. On the one hand, tasks that entailed the 
use of stereotypically male apparti resulted in superior male performance. 
Graybill (1975), for example, comments that on four Piagetian tasks—equal 
angles, floating bodies, rods and chemical combinations—"boys always 
appeared more confident in handling the equipment and more sure in their 
movements (p. 343)." On the other hand, for Piagetian tasks that entailed 
different and less stereotypically male apparati—the pendulum, cards, 
plants and combinations--Overton and Meehan (1982) observed "no formal 
operational competence deficit for females (p. 1541)." To summarize, while 
few sex differences in science performance are found for 9- and 
13-year-olds, differences are often reported for physical science 
activities in favor of males. The impact of differential experience and/or 
the nature of the task may account for findings of sex differences. 

Ethnic Effects. 

We identified only three studies that examined ethnic differences in 
science performance at this age level; all three examined only the 
performance of Black and White students, and two of the three studies 
examined NAEP data from the 1976-77 assessment. A three-year summary of 
ethnic differences in science performance on the 1970, 1973 and 1977 NAEP 
reported that, for both 9-year-olds and 13-year-olds, Whites outperformed 
Blacks by approximately 15 percentage points on all three assessments. As 
with the mathematics review, no study that we located controlled for social 
class differences among ethnic groups. 

*These reports are part of a series of science surveys of 11-, 13-, and 
15-year-olds conducted from 1980 to 1983. 



Sex/Ethnic Effects. 

We located only one study (Langer, Kalk, & Searls, 1984) that examined 
sex differences within ethnicity, and that study compared the performance of 
Black and White students only on a measure that combined science performance 
with mathematics and reading tests; the data were drawn from the 1974-75, 
1976-77, and 1977-78 NAEP science assessments. The results of that study 
have been described in detail in the previous section dealing with 
mathematics performance. 

Computer Performance and Attitudes 

Because of the relatively limited number of studies that have actually 
been conducted on computer knowledge for students in grades four to eight, 
we have included both studies of performance and attitudes in this section 
(Table 5). 

Sex Effects. 

In the California State Assessment of 1982, computer proficiency was 
defined to include nine domains: vocabulary, distinguishing interactive 
from batch processes, identifying major system components, recognizing tasks 
appropriate to computers, describing historical developments with computers, 
developing procedures to perform tasks, knowing specific uses of computers, 
knowing computer occupations and careers, and writing simple programs. 
Fetler (1985) reports that sixth grade males consistently outperformed sixth 
grade females on all tasks. The largest differences--amounting to 4 to 8 
percent differences in passing--were found for vocabulary, knowledge of 
system components, history and simple programming. Smaller differences--2 
to 3 percent--were found for knowledge of interactive and batch processes, 
knowledge of specific uses of computers, and knowledge about 
computer-related careers. The 1977-78 NAEP assessment contained four 
questions related to computer proficiency: two questions about flow charts 
and two questions requiring knowledge of the language BASIC. Males 
outperformed females on three of the four items, but the proportion of 
either male or female 13-year-olds who passed these items was very low, 
between 6 and 14 percent of the examinees. A third study that actually 
measured computer proficiency was conducted by Revelle et al. (1984) at a 
computer camp. Significant sex differences in precamp computer proficiency 
were found, with 64 percent of the 185 males and 26 percent of the 35 
females being classified as highly proficient. An evaluation of a computer 
equity intervention program developed by the Women's Action Alliance 
(Sanders, 1984; Lockheed, 1984) also provided data on sex differences in 
experience and knowledge about computers for seventh grade students in 
Oregon, New Jersey and Wisconsin. Before the intervention, sex differences 
favoring males were found in Oregon and slight sex differences favoring 
males were found in Wisconsin. The results of the studies of sex effects on 
computer performance suggest that, while boys do seem to be outperforming 
girls, the actual amount of that performance advantage is slight, reaching 
statistical significance primarily because of the large sample sizes. 



We identified two large-scale data bases and several smaller data bases 
that examined sex differences in attitudes toward computers in grades four 
to eight. Data from the California Assessment (Fetler, 1985) indicated that 
both sexes were relatively positive about computers, but that males were 
slightly more positive. Results of a survey of eighth grade students in 
British Columbia found significant sex differences in attitudes toward 
computers (Collis, 1984), with males more positively oriented toward 
computers than females. In three of the six remaining data bases, males 
were found to have more positive attitudes about computers than females had 
(Demarest & McKenzie, 1984; Mokros, 1984; and Wilder, Mackie & Cooper, 
1984). In the remaining three data bases, no sex differences in attitude 
toward computers were observed (Mokros, 1984; Swadener & Hannafin, 1984; and 
Wilder, Mackie & Cooper, 1985). 

Ethnic Effects and Sex/Ethnic Effects. 

We were unable to identify any studies that reported ethnic differences 
in computer performance or that looked specifically at sex differences 
within ethnicity. 

Summary 

In this section, we have examined the available evidence regarding sex 
and/or ethnic differences in mathematics, science and computer performance. 
Our finding are as follows: 

(1) In mathematics, over two-thirds of the studies reported finding no 
sex differences in performance. Of the remaining one-third, half reported 
differences favoring boys and half reported differences favoring girls. We 
conclude, therefore, that in grades 4-8, girls and boys perform equally well 
at mathematics tasks that are part of the regular curriculum. 

(2) In mathematics, significant ethnic differences were found, with 
Asian and White students outperforming Black and Hispanic students. 
Most of these studies failed to control for ethnic differences in home, 
school and community economic status, however. 

(3) In mathematics, few sex/ethnic interactions were reported. 

(4) In science, boys outperformed girls on tasks that required 
knowledge of or familiarity with stereotypically male objects or 
apparati, but no sex differences were observed when the task was 
more gender neutral. 

(5) In science, White students outperformed Black students. 

(6) In computers, boys outperformed girls in the few studies where 
performance was assessed; sex differences were small, however. 



Chapter 4: Factors Related to Performance and Participation 

Observed and assumed sex and ethnic differences in participation and 
performance in mathematics, science and computer-related courses have been 
attributed to a plethora of factors, both intervenable and non-intervenable. 
Most research studies that have examined factors related to sex and ethnic 
differences in mathematics, science and computer performance have not 
examined the intervenable factors. Instead, they have concentrated on two 
major sets of nonintervenable factors: (1) explanations focusing on 
differences in cognitive abilities (Meehan, 1984; Linn & Petersen, in press) 
and (2) explanations focusing on differences in affect and self-perceptions 
(Fennema & Sherman, 1978; Hansford & Hattie, 1982). Moreover, almost all of 
the studies that examine the determinants of participation or performance 
focus on mathematics and not on science or computer courses. 

One shortcoming of the empirical literature is its generally 
atheoretical nature. As a result, reported correlations between certain 
"causal" factors and student performance outcomes do not always appear to 
reflect direct causality. For example, a reported correlation between 
"parental encouragement"--presumably at home--and student 
performance--presumably on a test at school--can hardly be due to a direct 
effect, but must certainly be reflecting an intervening variable, such as 
"perceived task value," through which parental encouragement operates 
indirectly on performance. 

Conceptual Model 

To provide a conceptual framework for examining this literature, we 
have developed a "task performance" model of mathematics, science or 
computer performance (Figure 4). This model draws from those proposed by 
Cohen (1984), Eccles (1983), Entwistle and Hayduk (1982), Morine-Dershimer 
(1983), Stodolsky (1984), and Webb and Kenderski (1984), but emphasizes the 
relationships between participation, assessment and performance. 

In this model, task performance (Box 0) is seen as contingent upon both 
task participation (enrollment or "time on task," Box M) and various 
characteristics of the performance assessment tool and situation (such as 
the actual domains of knowledge covered by the test and.their relative 
distribution in the test, whether the test is a traditional paper and pencil 
test or whether it involves behavioral assessment, what the language demands 
of the test are, whether there is surface bias in the test such that it 
offends certain test takers, whether the test is individually or group 
administered, what the nature of the test environment is, whether there is 
some active teacher or tester bias in operation, whether the test is a 
speeded test or a power test, what the distractors are in a multiple choice 
test, and--for studies of different aged populations--whether the domains 
covered in the test are similar or different over the ages studies, Box N). 

Task participation (Box M) is viewed as contingent upon the perceived 
value of the task (interest to the student; perceived appropriateness of the 
activities; perceived benefit or cost of participation; disposition toward 
the course, or other "affect" variables, Box J), the extent of student 
task-oriented interaction (such as asking questions or giving answers, Box 



Figure 4: Task performance model of mathematics, 

science or computer performance 
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K), the behavior of the teacher (such as asking higher order questions, Box 
L) and the student's expectations about his or her task competence (Box H). 
Each of these determining factors is itself determined by other preceding 
factors. 

Perceived task value is determined by the student's cultural milieu 
(Box A) and the characteristics of the task (Box E). Task characteristics 
include such factors as whether the task is competitive or cooperative, if 
it requires an objective or subjective response, if it requires public or 
private performance, the nature of the reward contingencies, the level of 
intellectual or physical development required for successful task 
completion, or the quality of the task. 

Task-oriented interaction is determined by four factors: the 
characteristics of the task, the type of instructional form used in the 
classroom (Box F), peer performance expectations (Box G) and student 
self-performance expectations (Box H). Classroom instructional form 
includes classroom organization (whole class, small groups, individual 
instruction), team teaching, tracking, level of self-containment of class 
(from completely self-contained to departmentalized), and availability of 
resources. Certain instructional forms encourage task-oriented interaction, 
while others discourage such interaction; the teacher's choice of certain 
forms over others can increase, indirectly, the levels of task 
participation. Student and peer performance expectations are situationally 
specific expectations for competence vis-a-vis a particular task; they are 
to be distinguished from "general expectations" or "self-esteem" insofar as 
they vary according to task and task situation, and are not viewed as a 
fixed part of an individual's personality. 

Teacher behavior is determined both by the teacher's expectations for 
the student (Box I) and other exogenous teacher characteristics (Box D). 

The determinants of peer expectations and teacher expectations are such 
status-governing student characteristics as sex, ethnicity, social class, 
age, home language, attractiveness, or prior task performance (Box B). 
Student self-expectations are determined not only by these factors, but also 
by peer expectations (Box G), teacher expectations (Box I), and family 
charactetıstics, such as role models, encouragement, birth order and sibs 
(Box C). 

The chain of determining factors that flows through student 
characteristics to student expectations and on to task-oriented interaction 
and performance is relatively non-intervenable. The two chains of 
determining factors that flow to student performance from the 
characteristics of the task and the instructional form and from the 
characteristics of the assessment tool, however, are completely 
intervenable. 

In this section we review the empirical evidence regarding factors 
related to participation and performance in each of the subject matter areas 
of interest. We will not only report the correlations, but will also 
indicate what the probable intervening variables are. 



Factors Related to Participation 

As the model in Figure 4 indicates, and with the possible exception of 
the mathematical performance of idiot savants, performance is contingent 
upon participation. That is, it is virtually impossible to perform either 
well or poorly without actually participating in the activity to begin with. 
While large sex and ethnic differences in within-school participation in 
mathematics, science and computer-related activities have been observed at 
the secondary school level, at the elementary and middle school level these 
within-school differences are less apparent. Two factors account for this. 
First, students do not generally exercise choice regarding participation in 
these subjects (with the possible exception of computers). Second, tracking 
of subjects at this grade level is often "hidden," either unintentionally 
through insensitive data collection procedures, or intentionally by the 
school. When these subjects are "tracked" or offered as options, however, 
we would expect to see sex and ethnic differences in participation at the 
middle school level. 

We were unable to locate any studies in which participation in fourth 
through eighth grade mathematics, science or computer-related courses was 
the dependent variable. A few studies have examined correlates of intended 
participation in mathematics (Brush, 1980; Armstrong, 1980), but we believe 
this measure is a poor proxy for participation for students in the middle 
grades, since they are unlikely to have a clear understanding of either the 
content of or their plans for enrollment in high school mathematics. We 
have therefore not included studies that use intended participation as the 
measure of participation. Despite the absence of empirical studies, we will 
discuss how the direct causal factors identified in Figure 4 could account 
for sex and ethnic differences in participation. 

Four factors directly determine participation: perceived task value, 
task oriented interaction, teacher behavior and student self-expectation for 
task competence. 

Perceived Task Value. 

Perceived task value is affected by both the task's characteristics and 
the larger cultural milieu. In cultures in which mathematics is sex-typed 
as "male" or ethnically-typed as "White," for example, mathematics is 
perceived of as having little value to females or non-Whites. Perceived 
task value is also affected by the characteristic of the task, such that if 
the task demands competitive behavior, for example, it can be perceived as 
inappropriate for an ethnic group, such as the Hopi, that avoids 
competition. Presumably, changing the task characteristic from a 
competitive task to a cooperative task would increase the value of the task 
for the affected subgroup. 

Task-Oriented Interaction. 

Participation is also determined by task-oriented interaction, 
generally with the other students in the classroom. If the interaction in 
the classroom favored males or White students over females or Black 
students, for example, then sex or ethnic differences in participation would 
occur. 



Teacher Behavior. 

Teacher behaviors also affect participation. Teachers can call on 
students, invite their participation and otherwise make possible student 
involvement. To the extent that teacher behavior is affected by student sex 
or ethnicity, sex or ethnic differences in participation may occur. 

Self-Expectations. 

Finally, student self-expectations for competence affect participation. 
These self-expectations, based in part upon such individual characteristics 
as sex, ethnicity, home language, age, attractiveness, and prior experience 
with the task, determine the extent to which students will participate in 
task-oriented interaction with a group of other students or will attempt the 
task individually, either by enrolling in the class or by working on the 
activity alone. 

Because of the absence of empirical work on determinants of participa-
tion in mathematics, science and computing at this age level, we turn now to 
determinants of performance in mathematics, science and computing. Each 
will be discussed separately, as it relates to the overall model. 

Factors Related to Performance in Mathematics 

We noted in the model that performance is directly determined by only 
two factors: participation and characteristics of the assessment tool. The 
effects of all other factors--affect, task interaction, self-perceptions, 
teacher behavior--operate indirectly through participation. Studies of 
factors related to mathematics performance are summarized in Table 6. 

Direct Factors. 

Participation. Unfortunately, little empirical research has studied 
the effects of participation on performance, and we were unable to locate 
any studies that examined this relationship for this age level. 

Assessment-related factors. Performance on an assessment task involves 
an interaction between the test taker and the assessment. If there are 
aspects of the test or the testing situation that differentially influence 
the performance of certain subgroups, then the assessment is properly 
considered biased. Bias in testing is a large literature that cannot be 
covered here. It is, however, an old literature, and we only identified a 
few recent studies of test-related factors related to mathematics 
performance in grades 4-8. In part this may be due to the fact that test 
bias was an issue in the early 1970's, resulting in much research being 
published prior to 1975 and hence not meeting our criteria for inclusion in 
this review. It may also be due to our search technique that did not 
specifically look for studies identified as "test bias" studies. We 
recognize that this literature may be much larger than our present summary 
of it. 



We identified only four studies that examined the effects on 
performance of "test bias" factors other than domains, which have been 
discussed preViously (Marshall, 1984; Armstrong, 1980). The first factor is 
the discontinuity between the child's language and the language of 
assessment. Tests of mathematics proficiency are typically administered in 
English; for children whose language is not English, therefore, the test may 
be more difficult than for an English speaker. To test this hypothesis, 
Llabre and Cuevas (1983) examined the test performance of 388 bilingual 
fourth and fifth grade students in predominantly Hispanic schools in 
Florida. Students were tested on either a Spanish or an English version of 
the mathematics concepts and applications sections of the Comprehensive Test 
of Basic Skills. All students performed better when tested in English, but 
a positive association between mathematics performance and English language 
proficiency as measured by a reading comprehension test was also found, 
suggesting that those more familiar with the language used in the assessment 
did, in fact, outperform those not as familiar. Since the children were not 
instructed in Spanish, their failure to perform well when tested in Spanish 
may be attributable to a lack of familiarity with mathematics vocabulary in 
Spanish. 

Somewhat conflicting findings on this point are offered by Tsang (1976) 
who tested 321 Chinese students and 121 Mexican-American students in grades 
7 and 8 in California. Students were presented with mathematics word 
problems that were either culturally biased or unbiased, in English or in a 
bilingual version. While Chinese students performed better on thebilingual 
form of the test, Mexican-American students performed better on the English 
form of the test. In this study, social class was not controlled. Why and 
under what conditions language should be an important determinant of 
mathematics achievement for one ethnic group and not for another is a 
question that certainly bears further investigation. 

A second factor is cultural bias, which was also investigated by Tsang 
(1976). For Chinese students who were low performers in mathematics, test 
performance was higher on a test that was culturally unbiased than on a test 
that was culturally biased against Chinese; a similar effect was not found 
for the effect of cultural bias on the test performance of 
Mexican-Americans, however. 

Familiarity with a test format has also been shown to be correlated 
with higher test performance. In an experimental study, students in grades 
8 and 9 who had received a test preparation treatment that included solving 
practice problems outperformed classmates who had received a test 
preparation lecture or no treatment (Bookman & Iwanicki, 1983). 

Finally, in an analysis of performance on the California Assessment 
mathematics tests of 1976-1979, Marshall (1983) found that distractor type 
differentially affected the performance of males and females, with certain 
distractors more attractive to one sex than to the other. 

Indirect Factors. 

Most research on the determinants of performance have examined as 
direct effect factors those factors that we have identified as indirect 



effect factors: affect, task interaction, self-perceptions, teacher 
behavior. In addition, factors that are totally non-intervenable, such as 
the cultural milieu, student characteristics (biologic and cognitive), 
family characteristics and even teacher characteristics, have been treated 
as direct determinants of performance, rather than as factors affecting 
intervening variables. In reviewing this literature, we will take into 
account the current status of the empirical findings, as well as our 
theoretical model, and will separate our discussion of the factors related 
to performance into three major subheadings: intervenable factors, 
non-intervenable factors, and exogenous factors. Since most of the research 
has been conducted on non-intervenable factors, we will review these first. 

Non-intervenable factors. Non-intervenable factors include biologic, 
cognitive, and affective variables. 

1.Biologic factors. Despite a large literature on brain 
lateralization, hormone distribution, genetic and maturational effects on 
crıgnitive performance, we were unable to locate any recent studies that 
showed a direct correlation between any of these variables and mathematics 
performance tar this age group. Biologic explanations, therefore, will not 
be considered further. 

2. Cognitive factors. Cognitive factors theoretically related to 
mathematics performance in grades 4-8 include general ability, 
spatial-visualization, cognitive style, and language factors. Empirical 
evidence relating these factors to mathematics performance has been found 
for all but spatial-visualization, 

We located three studies in which general ability was related to 
mathematics performance. Two studies by Boswell and Katz (1980) examined 
562 children in grades 3-6 and 219 children in grade 7; all the students 
were from White, upper middle-class families in Boulder, Colorado. For both 
the elementary and the junior high school group, "non-language aptitude" was 
a statistically significant predictor of	performance on mathematics 
computation, concepts and applications. A third study by Linn and Pulos 
(1983) examined 304 students in grade 7; controlling for several other 
cognitive and exogenous factors, they found that vocabulary (a measure of 
general crystallized ability) was positively related to performance in 
proportional reasoning; no sex differences were observed and ethnicity was 
not reported or examined. 

Two studies reported a positive association between field independence 
and mathematics test performance (Kagan and Zahn, 1975; and Kagan, Zahn & 
Gealy, 1977). In both these studies, Mexican-American and Anglo students in 
grades K-6 from semi-rural, lower income schools comprised the sample. 
Analyses were not conducted separately by ethnicity even though ethnicity 
(as well as field independence) was correlated with performance. 

We identified three studies that examined language related factors and 
mathematics performance. In a large-scale study, Myers and Milne (1982) 
examined the mathematics performance of 15,579 students in grades 1-6 in 242 
schools as part of an evaluation of the sustaining effects of Title I. The 
performance of students from different language backgrounds was compared: 



children from bilingual Italian/English homes outperformed children from 
monolingual English homes, who outperformed children from bilingual 
Spanish/English homes, who outperformed children from monolingual Spanish 
homes; social class effects were not examined. In another large study, 
Rosenthal, Baker and Ginsberg (1983) examined the performance of 12,322 
children on the mathematics section of the California Test of Basic Skills. 
Controlling for parental education, family income, parental occupation, and 
ethnicity, home language (parental use of Spanish or English while helping 
with homework) was unrelated to initial level of mathematics performance, 
but was related to gains in achievement from fall to spring. Hispanic 
children whose parents used English only or a combination of Spanish and 
English to help with homework gained less than Anglos or than Hispanic 
children whose parents used Spanish only in their homework. In another 
study, Sanchez (1980) found that the mathematics achievement of children in 
grades K-6 in 58 bilingual settings was lower for children of limited 
English proficiency; family education and income were not controlled, 
however. 

3. Affective factors. Affective factors include such culturally or 
situationally determined factors as liking of mathematics, perceived 
appropriateness of mathematics, or perceived benefit or cost of taking 
mathematics courses (which we have grouped under the label of "perceived 
task value") and such family and personally determined factors as 
self-expectations regarding mathematics ability. Whether or not affect is 
intervenable or non-intervenable is largely a matter of contention. 

Liking of mathematics has been widely investigated as a factor related 
to mathematics performance, particularly as a factor explaining sex 
differences in mathematics. The results are consistently positive; students 
who express positive attitudes toward mathematics perform better on tests of 
mathematics than students who do not like mathematics (Armstrong, 1980; 
Boswell & Katz, 1980; Creswell, 1980; Tsai & Walberg, 1983). Whether or not 
positive attitudes determine performance, or performance determines positive 
attitudes, however, is not addressed in these studies. There is some 
evidence that attitudes are more salient for females than for males (Boswell 
& Katz, 1980), although no interaction between attitudes and sex or 
ethnicity was found in another large-scale study in which the relationships 
were tested (Tsai & Walberg, 1983). 

The anticipated usefulness or perceived benefit to be obtained from the 
study of mathematics should also influence participation, and hence 
performance. Results are not consistent on this relationship, however. 
Armstrong (1980) investigated the effects of perceived usefulness of 
mathematics on performance, and found a small zero-order correlation, but no 
effect when analyzed within a regression model. For a sample of Black and 
Mexican-American students, however, Creswell and Exezidis (1982) found a 
significant correlation between the perceived usefulness of mathematics and 
performance on the Iowa Test of Basic Skills Mathematics Test. In three 
studies we reviewed that measured sex differences for students in grades 
6-8, no differences in ratings of usefulness emerged (Brush, 1980; Sherman, 
1980; Fennema & Sherman, 1978). However, after 8th grade both Sherman 
(1980) and Brush (1980) report a decline in the ratings of usefulness for 



mathematics studies for both sexes. The decline is more pronounced for 
females and is reported as a significant difference during high school 
years. 

That mathematics is presumed to be a "male" or "White" activity has 
been proposed as a possible explanation for lower rates of participation 
(and lower levels of performance) by females and non-white students. Some 
evidence for this claim may be found in the literature, with the effect 
being significant for females and non-White students. In general, females 
who view mathematics as sex-appropriate or sex neutral outperform those who 
view mathematics as male. For example, Armstrong (1980) found that 
stereotyping of mathematics as male was negatively correlated with 
mathematics performance on standardized achievement tests for 13-year-old 
females. Similarly, Boswell and Katz (1980) found that stereotyping of 
mathematics as male was negatively related to performance in mathematics for 
females in grades 3-6 and in grade 7. Sherman (1980) also found that the 
perception of mathematics as a male domain was negatively correlated with 
mathematics performance for females but not for males in a sample of 
students tested in the eighth grade and followed up in the eleventh grade; 
the less a girl stereotyped mathematics as male in grade eight, the higher 
her problem-solving performance in grade eleven. A fourth study that 
examined the correlation between perceived appropriateness of mathematics 
for males versus females (Creswell, 1980) found that the perception of 
mathematics as a male domain contributed significantly to the mathematics 
test performance of both males and females on the Iowa Test of Basic Skills 
for Black, White and Mexican-American eighth grade students. Finally, sex 
role attitudes, including the perception of mathematics as appropriate for 
one's own sex, were found to be positively correlated to mathematics test 
performance for both males and females in grades 4 and 8 (Paulsen & Johnson, 
1983). We were unable to identify any studies that actually examined the 
effects on performance of the perception of mathematics as ethnically 
appropriate or inappropriate. 

Self-perceptions of ability in mathematics and self-expectations for 
future performance are closely related. Presumably, perceptions of one's 
academic ability lead directly to expectations about future performance. 
The process whereby these perceptions and subsequent expectations come to be 
formed is complex, involving actual performance, the evaluations of 
significant others (such as peers and teachers), and the instructional form 
of the classroom that permits or encourages the development of differential 
unidimensional self-perceptions. A problem with research on 
self-perceptions and expectations is that such research largely depends upon 
self-reports of these internal states that are made independent of a 
particular performance situation. Since performance expectations in real 
life are entirely dependent upon the specific performance in question, and 
often dependent upon some comparison group, self reports of general 
self-perceptions and expectations may be flawed. In general, positive 
correlations between perceived ability in mathematics and mathematics 
performance have been found; the direction of the effect, however, is rarely 
studied, and may be from performance to expectation, as well as from 
expectation to performance. We identified two studies that examined the 
effects of perceived mathematics ability on performance; in both cases the 
effects were positive (Boswell & Katz, 1980; Nelson, Knight, Kagan, & 



Gumbiner, 1980). Two other studies examined the effects of confidence in 
one's ability to learn mathematics on mathematics performance; in both these 
cases the correlations were also positive (Armstrong, 1980; Fennema & 
Sherman, 1978). A fifth study found a correlation between arithmetic 
achievement and self-esteem in mathematics (a measure of perceived ability 
in mathematics) for a large sample of White, Black and Hispanic students in 
Chicago (McCormick & Karabinus, 1976). 

Two other affective factors that have been mentioned as explaining 
performance are motivation and test anxiety. We were unable, however, to 
locate any studies that directly examined the effects of either of these 
factors on mathematics performance for this age group. 

Intervenable factors. Intervenable factors include two major topics: 
the organization of the learning environment and the teacher-student or peer 
interactions that take place within the environment. Most previous work has 
been conducted on the interactions and their effects on performance; very 
little work has examined the relationship between the organization of the 
environment and achievement. 

1. Learning environment factors. The area in which the greatest 
amount of change could be implemented, and yet about which the least amount 
of research has been conducted, is that of organization of the learning 
environment. While the organization of the classroom may appear to be 
relatively fixed—one teacher, 30 students--a number of classroom 
organizational features are in fact potentially variable; such elements 
include instructional groupings, the characteristics of the learning task, 
the instructional method, student reward contingencies, whether the work is 
organized around public or private behavior, and how resources are 
allocated. One method of reorganizing classroom instruction is to create 
small cooperative groups, such as those called for in Team Assisted 
Instruction (Slavin & Karweit, 1985). Slavin (1985) reports findings from 
four studies of the effects of TAI on mathematics performance of students in 
ethnically diverse schools. Although none of the studies specifically 
reported sex or ethnic effects, three studies showed that students in TAI 
classrooms scored higher on the mathematics computations, concepts, and 
applications sections of the Comprehensive Test of Basic Skills than did 
students from control classrooms or from classrooms that were taught using 
individual instruction. Sanchez (1980) found that students in classrooms of 
teachers who were judged to be more "cooperative" scored higher on 
mathematics achievement than did students in the classrooms of less 
cooperative teachers. 

In an experimental study of the effects of different instructional 
methods on student learning, Hannafin (1983) found that White and Hispanic 
children who received mathematics instruction that presented a 
hierarchically sequenced set of mathematics computational skills 
outperformed—for adding and subtracting fractions—students taught in a 
traditional manner; no differences were found for performance on items 
dealing either with whole numbers or with decimals. 



It may seem surprising that we were unable to locate any more studies 
dealing directly with instructional method or classroom organization effects 
on performance, since such research constitutes a large body of educational 
studies. The reader is reminded that we restricted our search to those 
studies dealing specifically with grades 4-8 and that reported examining the 
data for sex, ethnic, or sex by ethnic effects. For studies meeting these 
conditions, therefore, we found few published. 

2. Classroom interaction. While reviews of the research on classroom 
interaction abound (see Brophy, in press; and Good & Findley, 1982), these 
reviews do not examine findings according to grade level, subject matter or 
student characteristics other than sex. In general, moreover, most 
classroom interaction research fails to link interaction to performance. 
This is true for both studies of teacher-student interaction and peer 
interaction. Interaction factors asserted to influence performance include 
teacher praise, teacher criticism, teacher higher order questioning, teacher 
waiting time, student explaining, student questioning, and student tutoring. 
We found only one teacher-student interaction study in which mathematics 
performance was related to the interaction. Webb and Kenderski (1984) found 
that in whole class settings, receiving help from the teacher was positively 
related to student achievement. In one other study, student report of 
teacher encouragement was positively correlated with mathematics performance 
(Armstrong, 1980). 

We identified three studies in which peer interaction was related to 
performance. In an Australian study of peer tutoring (Sharpley, Irvine & 
Sharpley, 1983), the performance of fifth and sixth grade students who had 
assumed the role of tutor vis-a-vis younger students was higher than that of 
their classmates who had not assumed such a role. Tutoring may entail 
explaining material, which in turn may facilitate learning. Some evidence 
in support of this point is provided by Webb (Webb & Cullian, 1983; Webb & 
Kenderski, 1984) who found that giving explanations was positively 
correlated with mathematics performance for students in three junior high 
school mathematics classrooms, and that asking a question and receiving an 
answer was positively related to achievement in four mathematics classes in 
grades 7-9. 

Exogenous Factors. 

The model in Figure 4 identified a number of factors that are--for the 
most part--properly considered exogenous. For parsimony, we have grouped 
them as social factors and other factors. 

Social factors. Social factors, which more properly should be related
to participation than to performance but that have a tradition of empirical 
literature linking them to performance, include parental encouragement, 
teacher and counselor encouragement, and general cultural milieu, such as 
role models. These factors are presumed to work differentially for males 
and females. In general, measures of such factors are limited to student 
perceptions, so that the measure of parental encouragement, for example, 
will be the student's report of parental encouragement. Significant effects 
for paternal expectations and maternal role modeling in mathematics on 
student mathematics performance were reported by Armstrong (1980); maternal 



role modeling was a unique predictor for females. Maternal influence but 
not paternal influence was a significant predictor of performance for White, 
Black and Mexican-American eighth grade students in Texas (Creswell, 1980). 
For a sample including only Black and Mexican-American students in Texas, 
Creswell and Exezidis (1982) found that paternal influence and not maternal 
influence was a significant predictor of mathematics performance. 
Counselors have also been identified as important sources of encouragement 
to students (Armstrong, 1980). Numerous claims for the effect of large 
cultural values on the performance of different ethnic groups have been 
made, but empirical tests of these claims for the age group under 
investigation have not been made. 

Other factors. Many factors that are totally exogenous to the school 
environment have been identified as important determinants of student 
mathematics performance; two such factors that have been the subject of this 
general investigation are sex and ethnicity. Other such factors include 
student socioeconomic status, the geographical location of the school, 
cultural and religious factors, school size, and community socioeconomic 
status. While these factors are rarely intervenable (a possible exception 
is school size) they play an important role in determining student 
achievement. 

Socioeconomic status of the student's family or of the community is a 
major factor related to achievement. The effects of SES on mathematics 
performance for this age group have been reported in several studies 
(Armstrong, 1980; Conway, 1977; Rosenthal, Baker & Ginsberg, 1983; Jones, 
Burton & Davenport, 1982; Strauch, 1977; and Tsai & Walberg, 1983). 
Students from more advantaged homes, schools or communities outperform 
students from less advantaged homes, schools or communities. 

Geographical region has also been found to be related to mathematics 
performance, primarily as a variable that unpredictably accounts for 
variance. That is, coefficients for geographical region are found to be 
statistically significant, but no particular explanation is provided for 
such differences. 

Factors Related to Performance in Science 

Science, as taught in elementary school and junior high school, may 
either involve a great number of hands-on activities or may be taught quite 
conceptually. The assessment of scientific knowledge may also involve 
physical operations or not. When science is taught with concrete 
manipulable objects, an issue arises regarding the sort of objects to 
include: should they be restricted to familiar household objects, or should 
they include more exotic apparati? Objects that have been described in the 
research to be summarized herein include such items as balance scales, 
pendulums, plants, and inclined planes: objects that some children may have 
encountered at home but that other children may find unfamiliar. It is 
important to bear in mind, while examining the factors that are associated 
with science performance (Table 7), that few studies have examined the 
question of what is meant by science performance: is it the demonstration of 
skills previously acquired at home or in extracurricular activities, or is 



it the demonstration of skills learned at school? We have noted previously 
that sex and ethnic differences in science-related out of school experiences 
have been found; although prior experience with scientific apparati was not 
controlled in any of the studies we identified, it is possible that the 
observed differences in experience vis-a-vis these objects may--in great 
part--be the cause of the observed sex and ethnic differences in 
performance. 

Direct Factors. 

Participation. We were unable to locate any studies that examined the 
relationship between participation in science and performance in science for 
this age level. 

Assessment-related factors. The assessment of scientific knowledge and 
the application of that knowledge has not widely been studied as influencing 
performance differences. Some evidence that the language used in science 
may be easier for males than females is provided by a study of 7th and 8th 
grade students in Tasmania (Lynch & Paterson, 1980). In this study, 
students were asked to correctly identify 16 concept words in science. For 
half of the items, no sex differences were found, but for the other half, 
the males outperformed the females (with one exception at the 7th grade). 
The concepts for which males outperformed females in both the 7th and the 
8th grades were "liquid," "solid," "volume," and "compound." The 
differences were small, and perhaps could have been due to differences in 
the male and female samples, as some of the male students were enrolled in 
an all-boys school, which may have had a different science curriculum from 
the coeducational schools. No differences at either grade were found for 
"length," "area," "element," or "proton." 

In a second study of assessment domain effects on performance, Treagust 
(1980) individually interviewed 36 eighth grade students and had them 
complete science tasks involving telephone poles, railway lines, rods, water 
level, triangles and a model landscape. Significant sex differences were 
found for all tasks other than the telephone poles task (which, the author 
noted, was taught in art class) and the model landscape task, which 
virtually no one passed. We were interested to note the relative absence of 
research interest in the relationship between the context of science 
assessment and science performance; it seems that much more attention has 
been paid to exploring deficits in cognitive ability than to determining 
whether assessments relying upon tasks and apparati associated with 
upper-middle class White males could possibly explain the observed 
differences. 

Indirect Factors. 

Again in science, many factors that we consider to operate indirectly 
on performance have been examined empirically as if they operated directly. 
These will be addressed as non-intervenable factors or as intervenable 
factors. 

Non-intervenable factors. With science, as with mathematics, much 
discussion has addressed biologic, cognitive and affective factors that are 
believed to determine performance. 



1. Biologic factors. Although biologic factors have often been cited 
as possible explanations for sex and ethnic differences, few studies have 
established empirical relationships between them. In our review, we 
identified only two studies in which a biologic factor was found to be 
associated with science performance, and these factors were student age and 
physical maturation. In a study that examined the performance of students 
in the NAEP mathematics, science and reading tests of 1974-75, 1976-77, and 
1977-78, a significant correlation between age and test performance was 
found for both Black and White students (Langer, Kalk, & Searls, 1984). In 
another study of 85 White females, 11 years of age, Newcombe and Bandura 
(1983) found a positive correlation between physical maturation and 
performance in spatial ability as assessed by the spatial relations subtest 
of the primary mental abilities *est, and by the block design subtest of the 
WISC-R. 

2.Cognitive factors. Cognitive factors include general ability, 
spatial-visualization, cognitive style, and language. For example, one 
study of White and Mexican-American fifth grade students (Brown, Fournier & 
Moyer, 1977) examined the relationship between Piagetian concrete reasoning 
and performance on a science concepts tests and on grade received in 
science. A correlation between science grade and Piagetian "velocity" and 
between performance on the science test and Piagetian "volume" and 
"spatiality" was found. In a related study, Linn and Pulos (1983) found 
that performance on the Piagetian task, predicting displaced volume, was 
correlated with crystallized ability, fluid ability and cognitive style for 
seventh gra"e students. 

Although language has been mentioned as a factor related to 
performance, we were able to locate only one study that directly addressed 
the effects of language on performance, and this study did not control for 
family SES; students having Spanish as a home language performed less well 
on a test of science achievement (Brown, Fournier, & Moyer, 1977). 

3. Affective factors. Affective factors found related to science 
performance include self-concept, self-efficacy and test anxiety. Liking 
kor science, unlike liking for mathematics, has not been examined in this 
age group. The studies themselves have been correlational. In a study of 65 
Black seventh grade students, Bernreuter (1981) found a significant 
correlation between science grade and self-concept. The point has been made 
previously and is made by Bernreuter, that grades can as easily determine 
self-concept as the other way around; in the Bernreuter study, in fact, the 
putative dependent variable is self-concept and the independent variable is 
the student's grade in science. 

Sex role orientation has also been included as a possible factor 
related to science performance. In a study of 13-year-old students from a 
Catholic school, a positive relationship between a sense of mastery 
(responsibility for intellectual achievement, which is comparable to 
academic self-concept or academic efficacy) and performance on four 
Piagetian tasks was found (Overton & Meehan, 1982). An interaction between 
gender identity (masculine, feminine and androgynous) was also found, 
however, such that masculine/helpless students and androgynous/Mastery 
students outperformed androgynous/helpless students. In a study restricted 



to 11-year-old White females, Newcombe and Bandura (1983) found positive 
correlations between spatial ability and perception of having socially 
desirable masculine and feminine traits, wanting to be a boy, and having a 
positive image of oneself. 

Intervenable factors. Considerable attention has been paid to 
exploring different ways of presenting science information in the classroom. 
Much of this research has been summarized in meta-analyses (Wise & Okey, 
1983; Bredderman, 1983; Shymansky, Kyle & Alport, 1983). Although these 
meta-analyses have not been limited to students in grades 4-8; however, 
their findings correspond to the findings of studies we will review in this 
section that hands-on science curricula have differentially positive effects 
for disadvantaged students and females. In addition, effects have been 
found for factors associated with differences in the learning environment 
and in classroom interaction. 

1. Learning environment factors. We identified one study that 
directly examined the effects of reorganizing the learning environment on 
science performance, and two studies that examined changing the nature of 
the curriculum. In the first study (Cohen, personal communication, 1984) 
Mexican-American students in bilingual fourth and fifth grades in California 
participated in a year-long science program that entailed structured 
hands-on curriculum, cooperative learning centers and student responsibility 
for task completion. Over the course of the year, fourth grade students 
raised their performance, on the average, from the 37th national percentile 
on the California Test of Basic Skills in science to the 49th percentile; 
fifth grade students went from the 29th percentile to the 32nd percentile. 
In the second, a study of biology classification skills, students in 
traditional classes were compared with students who had actually sorted 
specimens (Hyman, 1977). While males in traditional classes scored higher 
than females or than males in the "hands-on" classes, an interaction between 
sex, ability and treatment was observed, with more able females in the 
"hands-on" class performing equally as well as males in either class, and 
significantly outperforming more able females who were given the traditional 
instruction. In a third study, sex differences in performance on Piagetian 
tasks involving volume and density were examined in three British classes of 
10-year-olds and in two American fourth grade classes. (Howe & Shayer, 
1981). Students were tested before giving them a "guided classroom 
experience with volume and heaviness" and then tested afterwards. In both 
settings, the males outperformed the females, but the females gained more 
from the classroom experience than did the males. 

We identified two studies that attempted to improve science learning 
through providing cognitive structures for the students. In one, students 
in eighth grade introductory physical sciences (IPS) classes were assigned 
to receive behavioral objectives for four units, for two units, or for no 
units (Akers, 1980). For two of the four competency measures, females who 
had been in the "behavioral objectives" condition achieved at a higher level 
than females who had not received behavioral objectives. Cognitive 
structuring was also found to be related to performance in fifth grade 
biology (Bin Abdullah & Lowell, 1981). 



Although the studies we have identified are few and limited, these 
results suggest that possibly some differences in performance may be due to
differential out-of-school experiences. Possibly, when these differences 
are compensated for by telling students what is expected and by providing 
firsthand experiences with the concepts being taught, they may be reduced. 

2. Classroom interaction. Virtually no research has been conducted on 
the relationship between classroom interaction, teacher behavior, and 
student behavior and student performance in science. We did identify two 
notable exceptions to this statement. The first was a study of 7th grade 
students who were observed during science class instruction throughout an 
entire year and for whom performance data on the Cooperative Science Test 
were obtained (Morse & Handley, 1982). Student behaviors were coded for a 
set of task-related social interactions: no response to questions, 
unsolicited responses, direct instructional questions, teacher-initiated 
instructions, simple acknowledgement, correct responses, teacher wait time 
and social questions. These interactions accounted for 23% of the variance 
in student science achievement. Although the observed sample of students 
was approximately 60% Black, no ethnic differences were reported. 

A second study that examined ethnic differences in behavioral effects 
on science performance was conducted in science classes in an urban junior 
high school (Howe, Hall, Stanback & Seidman, 1983). Although no ethnic 
differences in student learning behaviors, attending behaviors or 
nonattending behaviors were observed, these behaviors were differentially 
associated with final grade in science. For Black males--but not for White 
males--learning and attending were positively associated with the end of 
year grade, and nonattending was negatively associated with end of year 
grade; the sample did not include females. The reader is reminded that the 
dependent variable in this case is the grade given to the student by the 
teacher, not an actual performance measure; grades are more subjective than 
test scores and hence more vulnerable to bias. It appears that the teachers 
were using the behavior of the Black students, but not of the White 
students, as indicators of ability. 

Exogenous Factors. 

Social factors. We were unable to identify any studies that examined 
the effects of relevant others on student performance in science. 

Other factors. In the majority of studies that examined factors 
related to science performance, exogenous factors such as family or 
community socioeconomic status or geographical region have not been 
controlled. In those studies that have controlled for SES, significant 
effects have been observed (Linn & Pulos, 1983; Langer, Kalk, & Searls, 
1984). 

Factors Related to Performance in Computer Courses 

We identified eight studies that sought to examine factors related to 
performance in computer courses (Table 8). Of these, only two included any 
indicator of performance, the remainder examined factors related to 
ettitudes towards computers. The studies range in size from a handful of 



students, to data from the California Assessment Program, and each study 
examines different factors and different dependent variables. Since this is 
the case, our discussion of factors related to computer performance will be 
structured somewhat differently from our discussions of factors related to 
science and mathematics performance. That is, this section will include 
discussions of factors related to computer participation and use, factors 
related to attitudes towards computers, and factors related to computer 
performance. 

Participation and Use. 

Attitudes towards computers and access to computers have been 
identified as major contributors to computer use and participation in 
computer-related activites. Sex differences in these effects, however, have 
been observed. Collis (1984), in a study of approximately 1000 eighth grade 
students in Victoria, British Columbia, found that attitudes towards 
computers were more strongly associated with computer class participation 
for boys than for girls. Computer class participation has also been found 
to be related to the emphasis placed on participation by the schools. In 
schools in which girls were encouraged to participate in computer-related 
activities, girls substantially increased their participation in 
computer-related courses (Lockheed, 1984). 

Attitudes Towards Computers. 

Access to computers has also been noted as related to attitudes towards 
computers. In a study of all students in grades 3 and 4 in one upper-middle 
class district, it was found that a higher proportion of home owners 
expressed comfort with computers than did non-owners (Demarest & McKenzie, 
unpublished ms., 1984). Similarly. Miura (1984) found that junior high 
school students who owned computers engaged in more extracurricular computer 
use, were more likely to plan to take courses in programming in high school, 
were more interested in learning more about computers and were more likely 
to think about considering a computer-related career than were students who 
did not own computers. Among computer owners, males were more positive in 
their attitudes than were females. Liking of computers has also been 
related to the content of the software. Computer games that involved 
puzzles were more appealing to sixth grade females than to males (Perez & 
White, 1983), whereas games that involved action, stimulation, or violence 
appealed to males more than females (Perez & White, 1983; Wilder, Mackie & 
Cooper, 1985). 

Computer-Related Performance. 

As yet, few studies have examined computer-related performance in 
grades 4-8. The California Assessment Program of 1983, however, did include 
a survey of basic computer literacy skills covering vocabulary, interactive 
and batch systems, systems components, history, systematic procedures, 
simple programs, specific uses of computers and computer related careers in 
its sixth grade assessment (Fetler, 1985). In this study, family 
socioeconomic status was significantly related to performance, with children 
from higher SES backgrounds outperforming children from lower SES 
backgrounds. In another study, knowledge of and experience with computers 



was significantly associated with access to computers, computer class 
participation and frequency of computer use for seventh grade females but 
not for males; for males, only prior levels of knowledge and frequency of 
use were correlated with knowledge (Lockheed, 1984). 

Summary 

In this chapter, factors related to student participation and 
performance in mathematics, science, and computer-related courses have been 
reviewed. While the majority of empirical studies have addressed 
essentially non-intervenable variables--such as "self" variables--a few 
studies have provided evidence for the effects of intervenable variables on 
performance; no research has examined factors related to differences in 
participation. 

The results of this chapter are: 

(1) Virtually no empirical studies on the determinants of 
middle-school student participation in mathematics, science, or 
computer-related activities have been conducted. 

(2) The vast majority of studies reviewed in this section addressed 
sex differences in mathematics performance and "affective" correlates of 
performance. 

(3) Mathematics test performance was directly affected by such 
potentially intervenable assessment factors as language discontinuities, 
test domain, cultural bias, test familiarity and distractor type. 

(4) Mathematics performance was improved by the use of small 
cooperative groups and by structured instruction. 

(5) Mathematics performance was associated with giving explanations, 
askin9 for and receiving answers. 

(6) Science test performance was directly affected by such assessment 
factors as technical language and test domain. 

(7) Science performance was improved by the use of small cooperative 
groups, "hands-on" experiences, and cognitive structuring. 

(8) Science performance was associated with questioning and 
responding to questions, receiving instructions, and attending to the 
teacher. 

(9) Little research on factors related to computer performance or 
addressing intervenable variables has been conducted. 



Chapter 5: Intervention Programs 

A search was undertaken for programs currently operating to increase 
the participation and/or performance of young girls and/Or minorities in 
mathematics, science or computer science within grades four through eight. 
In conjunction with a review of the literature, we contacted a number of 
organizations and spoke with professionals working in these subject areas 
to identify noteworthy programs. We were interested in identifying 
programs that had been evaluated and were considered models by the 
professional community. Among the organizations we contacted were the 
American Association for the Advancement of Science, the Math/Science 
Network, the Mathematics Association of America, National Council of 
Teachers of Mathematics, National Institute of Education, and the National 
Science Foundation. Both our literature review and these professional 
contacts revealed few programs operating for students in grades 4-8; when 
programs existed, they tended to serve junior high school students. 

The following programs represent the results of our search. While we 
do not contend that this list is exhaustive, we believe that it is 
representative of model efforts to intervene with these students. Few of 
these programs, however, have been formally evaluated. In most cases, the 
programs have been visited by assessment teams. In all but two cases, the 
programs are currently operating; a directory of programs appears in 
Appendix C. 

The programs represented here are diverse in organization, strategies 
and emphasis. Though a few are limited to developing awareness and 
interest in technical fields, most are directed toward the development of 
students' competence and confidence in their performance. While the 
selection and combination of strategies vary across programs, most projects 
are using multiple approaches to effect change. In some programs, parents, 
teachers, counselors, university staff and/or business professionals are 
involved in a variety of arrangements to assist in the development and 
implementation of interventions. Their involvement brings with it an 
opportunity to affect not only students in the program but also to 
influence the school and the professional community. Programs will be 
described under the following categories: (1) minority programs, (2) 
programs for girls, and (3) inservice programs for teachers, counselors 
and/or parents. 

Programs for Minority Students 

We identified 12 programs operating for minority students; six of the 
programs were aimed at all disadvantaged minorities, while the remainder 
focused primarily on one or two specific groups. Four of the programs 
identified Black students as their principal target, two focused on 
Hispanic students and two focused on Native American students. 

The majority of these programs operate during the day as an integral 
part of the school program: By reaching students on an ongoing basis they 
are afforded an opportunity to have a substantial impact on their pupils. 



The program components are varied and include such elements as 
practice with the scientific method and conducting research projects; 
career information, role modeling, and interaction with minority scientific 
and mathematical professionals; extracurricular specialized training; 
required participation in mathematics and science courses when such 
participation would be typically elective; curriculum revision to permit 
more peer interaction with hands-on materials; and computer-assisted 
instruction or training in programming. Programs frequently include more 
than one of these components. In the following sections, we briefly 
describe each program. A directory containing the address, phone number, 
and contact person for each program appears in Appendix C. 

American Indian Science and Engineering Society (AISES) 

AISES, located at the University of Colorado operates a Science Fair 
Model for Native American students in kindergarten through high school. 
The model is based on the International Science and Engineering Fair 
Program. Presently in its third year of operation, the program is serving 
approximately 4,000 students, two-thirds of them at the elementary level. 
The program trains interested teachers in the model, and addresses 
strategies for teaching science, obtaining materials, and involving parents 
and the community. During the year teachers work with their students on 
research projects that will be presented at the fair. The purpose of this 
activity is to expose students to the scientific method in a creative and 
supportive environment. AISES is planning an evaluation to assess the 
impact of this program on students' interest in future science careers, on 
students' academic performance and on community reaction to the science 
fair activity. 

Blacks and Mathematics (BAM), A Visiting School Lecturer Program 
sponsored by the Mathematical Association of America (MAA) 

BAM is part of the Visiting Lecturer Program to Secondary Schools 
sponsored by the Mathematical Association of America. The program 
currently has ten regional centers located in large urban areas across the 
country, including, for example, Hartford, Connecticut; Houston, Texas; 
Detroit, Michigan; Grambling, Louisiana; and Washington, D.C. Within each 
center a regional coordinator recruits local Black professionals who are 
working in such mathematics-related fields as chemistry, engineering, 
mathematics and computer programming to serve as presenters to junior high 
and high school students. Visits are arranged at no charge to the 
requesting school district. The content and format of the visits vary 
according to individual requests and include a range of activities from 
informal, small group demonstrations to large, formal assemblies. 

The goal of the program is not only to provide students with 
information about a range of rewarding careers for which mathematics is a 
prerequisite, but also to expose students to role models with whom they can 
identify. As part of the program, speakers encourage students to enroll in 
college preparatory mathematics courses: algebra, geometry, trigonometry, 
probability and statistics, calculus, and computer programming. 



Although the program requires that both students and a school 
representative complete a short evaluation during the visit, lack of 
funding has not permitted the conduct of a formal evaluation to assess the 
effects of the program on students' course selections, attitudes or 
performance. 

Finding Out/Descubrimiento 

This program, originating at Stanford University, is designed to 
develop the thinking skills of bilingual students in grades two through 
five. Based upon concepts from sociology and cognitive psychology, the 
program provides instruction within a cooperative group structure in which 
children work out solutions to problems on their own. Emphasis is on the 
acquisition of mathematics and science concepts and of problem solving 
skills by utilizing intrinsically interesting activities which require the 
cooperation of other students. 

The program has been formally evaluated when implemented in San Jose 
and Milpitas, California, elementary schools. Students in grades two 
through five made significant gains in national percentiles on standardized 
mathematics, on reading achievement tests, and made significant gains in 
English language proficiency and science as well. 

Mathematics, Engineering, Science Achievement Program (MESA) 

Since 1970 MESA has been operating high school and college programs 
geared to attracting and retaining minority students—primarily Black, 
Chicano, Mexican-American, Puerto Rican and Native American—into 
mathematics, engineering and physical sciences studies. Headquartered at 
the University of California's Lawrence Hall of Science, MESA currently 
serves approximately 4,000 students in 140 high schools and 2,350 college 
students on 15 campuses. The program is based within local schools under 
the support and guidance of one of 30 MESA centers. Each center is 
affiliated with a university which has strong engineering and physical 
science departments. 

Traditionally, MESA has targeted for enrollment ninth grade students 
who have completed Algebra I are currently enrolled in geometry. Potential 
MESA students must express an interest in math or science and plan to 
continue college preparatory courses. To participate in MESA, students 
must take four years of high school mathematics and English, three or four 
years of science, including chemistry and physics, and maintain a high 
scholastic average. 

MESA students are provided a variety of support throughout their high 
school and college years. During high school years this support includes 
mentorship from high school, university and/or industry staff; peer and 
staff led study groups; MESA academic chapter activities; visits to 
industry; summer enrichment programs in mathematics or science; summer 
employment; and scholarship incentive awards for those enrolled in advanced 
high school courses. 



MESA keeps comprehensive records on the performance and course 
selection of its students throughout high school and college years. Their 
data show that more than 90 percent of MESA students go on to study at 
colleges and universities; of these more than two-thirds pursue majors in 
technical fields. 

Beginning in 1984-85, MESA conducted an extension of the program into 
junior high schools. In 1985-86 nearly 1,000 students from 26 schools 
participated. Students who score above the 60th percentile on the 
California Test of Basic Skills in the seventh grade and have an interest 
in mathematics or science are invited to participate. The program offers 
many of the features of the high school program with the advantage of 
involving promising students before they elect to opt out of college 
preparatory courses. 

Minneapolis Public Schools Math Bridge Program 

The Minneapolis public schools have undertaken a number of activities 
to increase the participation and performance of minorities and women in 
mathematics programs in junior and senior high school. One of these 
efforts, the Math Bridge Program, is designed to increase the enrollment of 
Black, Hispanic, and Native American students in college preparatory 
programs. Students who are identified by teachers as having the academic 
skills necessary to succeed in algebra are invited to participate. The 
program operates on Saturday mornings and includes highly motivating 
activities and discussions of the importance of mathematics to future 
occupational opportunities. An evaluation of the program from 1975 to 1981 
showed that greater numbers of Black female students had enrolled in high 
level mathematics courses during that period than before the program was 
operating. In addition, the Minnesota Society of Civil Engineers has been 
involved in a mathematics tutoring program involving minority and female 
students. This program provides mentorspip to students to encourage their 
pursuit of technical careers as well as to increase skills. 

National Action Council for Minorities in Engineering (NACME) 

NACME is a non-profit organization that serves to initiate, facilitate 
and develop programs and services that support Blacks, Mexican Americans, 
Puerto Ricans and American Indians on an educational path leading to a 
baccalaureate degree in engineering. NACME often acts as a catalyst fur 
program development by helping to establish cooperative relationships 
between the schools, community, university, industry, and government. 

As an enabling organization, NACME achieves its goals in a variety of 
ways. Its Incentive Grants Program is the nation's largest privately 
supported source of scholarship funds available to minorities in 
engineering. Its Field Services Program provides professional coordinators 
who offer experience-based technical assistance to precollege professional 
societies and minority organizations; and it invests funds directly with 
those groups who require seed money, support or enhancement for their 
activities. NACME also supports active research and publications programs 
which collect and disseminate statistics and information that impact on 



students, educators, government officials and corporate supporters. Though 
most of its efforts are concentrated at the high school and college level, 
NACME reaches junior high students and teachers with curriculum materials. 

PRIME, INC. 

PRIME works with the Philadelphia and Camden public schools, industry, 
colleges and the community to increase the participation of minorities in 
engineering, pharmacy and other mathematics and science-based professions. 
the program is school-based and provides services to students and teachers 
both during the school day and through extracurricular activities. 

The program begins in seventh grade and continues through college. 
Within each participating junior high school, the top seventh grade and 
eighth grade classes are selected to enter the PRIME program. At ninth 
grade, with the transition into high school, new students can be admitted 
upon recommendation of teachers or counselors. 

PRIME students must maintain a high grade point average and must take 
four years of prescribed mathematics and science courses. Since students 
are enrolled in seventh grade, counseling for course selection begins early 
to ensure that students are aware of future career opportunities, are 
guided to take the appropriate prerequisite courses, and maintain high 
grades. 

PRIME views its role as supporting and supplementing the existing 
curricula by providing teachers with materials and consultation from 
professionals in industry and/or the university. At least once a month, 
outside consultants contact PRIME students and their teachers to conduct 
in-school demonstrations or discussions or to arrange out-of-school 
activities such as trips to local industry. In addition, PRIME operates an 
extensive summer program following seventh grade where students receive 
erırichnent in subject areas on local college campuses. Although PRIME 
keeps longitudinal data on the progress of each student, no formal 
evaluation has yet been conducted. 

Beginning this year PRIME is operating a new program for students in 
fourth through sixth grades. This program has a different orientation in 
that it is directed towards improving teachers knowledge and skills in 
science instruction rather than interacting directly with students. The 
program was developed in conjunction with the Franklin Institute and will 
provide teachers with hands-on experience with activities that illustrate 
science concepts and that are appropriate for use with their own classes. 

Program for Rochester to Interest Students in Science and Math (PRISM) 

In 1978, the Rochester Public Schools along with private industry 
developed an elementary and middle school program to increase the interest 
and skills of Black and Hispanic students in science. One of the products 
has been the development of a science curriculum for students in grades 7 
and 8 which has recently received an award from the National Science 
Teachers Association. The curriculum stresses hands-on activities and 



trains students in experimental approaches to prepare them for high school 
laboratory work. Currently PRISM is focusing its efforts on high school 
students in grades 9 through 12. 

Project SEED (Special Elementary Education for the Disadvantaged) 

Project SEED brings professional mathematicians and scientists from 
industry and the university into public school classrooms on a daily basis 
to teach mathematics to disadvantaged elementary students, the majority of 
whom are from ethnic minority groups. The program, based in Berkeley, 
California, is a supplement to, not a replacement for, the regular 
mathematics curriculum. 

SEED takes a new approach to remediation by avoiding material on which 
students have previously failed and by presenting math concepts within a 
discovery format to elicit student involvement and understanding. SEED 
instructors who have an indepth knowledge and appreciation for their 
subjects teach abstract mathematics concepts selected from high school and 
college algebra. It is believed that mastery of these concepts will bring 
with it enhanced confidence and interest in mathematics studies. At the 
same time, classroom teachers who are present during SEED classes gain 
in-service training in effective teaching methods and subject matter 
content. 

The program is presently operating in sites throughout the country and 
has been evaluated by external, independent reviewers. Statewide 
evaluations in California and Michigan found that SEED students both 
improved their computational skills and demonstrated an ability to perform 
abstract mathematics. A more recent evaluation conducted by Educational 
Planners and Evaluators Associated found that SEED students nationwide 
achieved more than two months growth in arithmetic for each month they 
participated in the program. 

Saturday Academy 

The Saturday Academy is a joint venture of Bennett College, North 
Carolina AST and Pembroke State Universities. A key feature of the program 
is the use of the computer as a motivational tool to teach mathematics, 
science, and computer literacy and communication skills to minority 
students, primarily Black and Native American children, in grades four 
through seven. Utilizing both commercial and teacher-made software, 
students are engaged in various activities including learning Logo and 
BASIC. Instruction is presented in a group-centered, highly interactive 
format that demands the active involvement of all students. 

The academy brings participants to a college setting each Saturday 
morning for twelve weeks per session, two sessions per year. The sessions 
are taught by college faculty in the specific disciplines addressed. Each 
student has access to a microcomputer for a minimum of one hour per 
Saturday. Laboratory experiments, conducted in regular college 
laboratories, include pendulum motion, laser beams, dissection of a pig 
embryo and other topics to improve reasoning skills. In addition to 



building competencies, focus is also directed toward bringing parents 
together to discuss workable support structure in the home and highlighting 
community role models in science, engineering and related fields. 

The Saturday Academy is one facet of the Accessing Mathematics-Based 
Careers (AM-BC) project piloted initially by the Ford Foundation. The 
second facet, the Intensive Summer Science Program (ISSP), addresses the 
same discipline areas but is a college resident program for ninth through 
twelfth grade minority students and women. 

Saturday Science Academy 

The Saturday Science Academy is an extracurricular program conducted 
at the Center for Science and Engineering at Atlanta University. Those 
attending are minority, predominantly Black students in grades three 
through eight. The program is concerned with increasing students' 
competence in, and developing more positive attitudes towards mathematics, 
science and computer science. The program operates for half a day on 
Saturday for 10-week sessions. Students are engaged in highly motivating 
activities including laboratory work, creative arts and dramatic 
activities, field trips and discussions with professionals from the 
community. The program operates two semesters per year and accommodates up 
to 400 students per semester. The staff includes doctoral level 
mathematicians and scientists as well as students from the Atlanta 
University. The program encourages parent participation as volunteers at 
the academy and during field trips. 

Southeast Consortium for Minorities in Engineering (SECME) 

The Southeastern Consortium for Minorities in Engineering is located 
on the campus of the Georgia Institute of Technology. SECME was 
established in 1975 by the Deans of Engineering from seven Southeastern 
universities. Today, SECME's network is the largest in the country, 
linking 23 universities and 50 corporations with 160 schools and more than 
12,000 students in seven Southeastern states. 

The program works within the existing education structure at the 
secondary school level. At each participating school, a SECME Team is 
formed to plan and carry out the program. The team usually includes the 
principal, a counselor, a math teacher, a science teacher, and an English 
teacher. 

Team members are trained by SECME at a Summer Institute held for two 
weeks at a different engineering school campus each year. Education 
faculty join engineering school faculty and SECME staff to conduct the 
Institute which is designed to help attendees understand SECME's goals, to 
teach new methodology for curriculum enrichment, to use the microcomputer 
as an instructional tool, to explain the opportunities in the engineering 
profession and to review the requisites for successful engineering study. 
Participants work with their school system colleagues, engineering faculty 
and industry consultants to develop an implementation plan for their 
classrooms and to coordinate a SECME program in their home schools. 



The local SECME program is a grassroots effort and typically has 
direct links with the faculty at an engineering school as well as support 
from community organizations. It raises cash and in-kind contributions 
from local sources and is often able to provide summer technical employment 
for students. 

Student participants are identified as early as the sixth grade. 
Nominations come from teachers or counselors and include both those 
students who are achieving and those with the potential to achieve. 
Overall, more than 85% of graduating SECME seniors attend a college or 
university and more than half of those opt for engineering or other 
math-based pursuits. 

Programs for Girls 

We identified four programs specifically targeted at girls in grades 
four to eight; several of the minority programs included females as target 
populations, however, so girls may have been the recipients of more 
interventions than are indicated herein. Components of programs for girls 
were in some way similar to those for minorities, with role models and 
hands-on activities. In one important aspect they differed in stressing 
the importance of the all-female environment--an important contextual 
variable whose positive effects have been suggasted but not recently 
investigated empirically for this age group. 

Computer Equity Training Project 

This two-year project operated by the Women's Action Alliance of New 
York City was funded in October 1983 by the Women's Educational Equity Act 
Program, U.S. Department of Education, to increase access to, and use of, 
computers by middle school female students. In the first year of the 
project, three middle schools participated as pilot sites; the objective of 
the pilot activities was to increase girls' voluntary use of computers. 
The Computer Equity Training project staff provided training and technical 
assistance to assist the schools to design, implement and evaluate their 
strategies. In the second year of the project, staff developed a manual 
based on effective strategies and field tested and these strategies in five 
new middle school sites. Girls at the three experimental schools increased 
their voluntary computer use by 144% over the 5 month field test period. 
There was little or no change in the control schools and no significant 
racial differences were found. Though the project has ended, strategies to 
encourage the use of ccmputers are described in The Neuter Computer: 
Computers for Girls and Boys (Sanders and Stone, in press). 

Expanding Your Horizons in Math and Science 

Beginning in 1975 the Math/Science Network designed and supported a 
conference model for girls in grades 7 through 12 to increase interest in 
career opportunities in mathematics and science, and to develop contacts 
with professional women working in traditionally male fields. The 
Math/Science Network is an organization of professionals, educators, and 
community people interested in fostering the participation of women and 
young girls in science and mathematics-related fields. 



The program operates through the Math/Science Resource Center at Mills 
College in Oakland, California. In 1985, over 23,000 students, 3,500 
parents and teachers, and 3,800 women professionals in mathematics, science 
and engineering participated in 77 conferences. Of these meetings, 41 were 
held on college campuses outside the state of California. For groups who 
wish to conduct their own sessions, the center provides assistance through 
such materials as handouts for students and adults, press releases, fund 
raising information, and lists of Network members who could assist in 
planning or presenting at local conferences. Typically components include 
panel presentations by women in technical fields, "hands on" experience in 
mathematics, science or computer science activities and/or informal small 
group discussions. 

On surveys completed immediately following these meetings, students 
have indicated an intention to take more science, mathematics and computer 
classes in high school and indicated a great knowledge of career 
opportunities in these fields. After six to nine months, students were 
found to have increased their coursework in these subject areas. 

Math for Girls Project 

This program conducts after school and weekend classes in mathematics, 
computer science and science for girls ages 6 to 14. This project is one 
of several programs operated at the Lawrence Hall of Science in Berkeley, 
California. A unique feature of the program is that activities are 
conducted in an all-female environment. Eight, one-and-a-half-hour, 
sessions are taught by university students who serve as role models to 
these younger students. 

The program's goal is to instill positive attitudes toward mathematics 
and to increase problem-solving skills and logical thinking. Motivational 
activities and materials are used to demonstrate that mathematics can be 
fun and challenging. 

No formal evaluation of this program has been conducted, though 
informal observation of girls within this setting has found them to 
participate more than in mixed sex environments. 

Women and Mathematics: Visiting Lecturer program, sponsored by the 
Mathematics Association of America 

Women and Mathematics (WAM) is a visiting lecturer program for girls 
in grades 8 through 12. It is similar to the Blacks and Mathematics (BAM) 
program also operated by the Mathematics Association of America. This 
program brings women from science and mathematics careers into the schools 
to speak with students, counselors and parents about opportunities for 
women in mathematics and mathematics-related careers. There is particular 
interest in holding discussions with adults as MAA recognizes the 
importance of adult influence on course selection and career choice and 
believes it is necessary to work with school personnel and parents as well 
as students. For students, WAM presence of women professionals discussing 
their experiences and encouraging girls to pursue mathematics-related 
careers serves as a realistic model for young students to emulate. 



Programs for Educational Personnel and Parents 

A large number of programs previously mentioned include educational 
personnel and/or parents within the scope of their activities. Three 
programs that have not been mentioned will be discussed. 

EQUALS 

EQUALS is an in-service program for teachers, administrators and 
counselors of students in grades kindergarten through 12 to promote 
nondiscriminatory practices in instruction and counseling. During the 
workshops, educators collect and analyze research findings on sex 
differences in mathematics participation and career aspirations, learn 
about mathematics-related careers, and participate in activities designed 
to motivate students' interest in mathematics and develop problem-solving 
skills. Additionally, participants are required to disseminate information 
derived from these sessions by planning and conducting workshops for other 
educators. 

The EQUALS staff have also developed an inservice program dealing with 
computer technology. Incorporating many of the successful elements of the 
original EQUALS program, this project provides teachers with materials and 
strategies to encourage females and minority students to participate and 
succeed in computer courses. Teachers are made aware of differing 
attitudes toward computers by collecting data from their own students. 
They are then trained in hardware survival skills, classroom logistics, 
software evaluation and LOGO to develop their own competence and sensitize 
them to students' learning experiences. 

The program has undergone a number of evaluations. A follow-up survey 
conducted in 1981 of all participants since 1977 indicated that a majority 
were still using EQUALS materials. Evaluation of the effects on students 
has revealed a modest improvement in attitudes toward mathematics and 
heightened interest in mathematics-related careers. The EQUALS staff at 
the University of California at Berkeley has been active in disseminating 
information about the program through direct training publishing project 
materials and making conference presentations. Additionally, through a 
Carnegie grant the staff is currently replicating the EQUALS program at six 
sites across the country. These sites conduct training and provide 
technical assistance to districts in their own regions. 

Family Math Program 

The program was originally designed for low income and/or minority 
families with children in grades kindergarten through eight. However, 
according to the EQUALS staff, who developed the program, it is applicable 
to, and used by, families of ail income levels. The program emphasizes 
problem-solving skills within the context of daily life activities. It 
encourages parents to participate in activities that will complement school 
curricula. Parents are taught tasks to do with their children that provide 
"hands-on" mathematics experience using manipulative materials. Role 
models from the community discuss with participants their experiences in 
studying mathematics; they also describe varied career opportunities 
afforded by their continued mathematics study. 



One of the most effective dissemination vehicles for minority families 
has been through programs conducted by teachers and/or parents initially 
trained at Berkeley. Though no formal evaluation has been conducted, 988 
people have taken the two-day training course to learn how to teach Family 
Math and more than 300 classes for approximately 6,000 parents and children 
have been conducted as a result of this training. 

Ideas for Equitable Computer Learning 

Through a grant from the Women's Educational Equity Act Program, U. S. 
Department of Education, American Institutes for Research (AIR) in Palo 
Alto, California, operated a program designed to promote equal 
opportunities in computer use for students in elementary and middle school 
grades. The unique feature of this project was that it identified specific 
conditions which limit or facilitate students' access to and use of 
computers. Information on "critical incidents" or situations related to 
access and/or use were obtained through interviews with students, education 
personnel and parents. By collecting and examining individual events, 
patterns became apparent. Solutions to identified problems were developed 
by educators for educators, thus increasing the likelihood that changes 
would be effected. Though the project ended, the product, Ideas for 
Equitable Computer Learning (Schubert, Wolman, DuBois, and Eaton, 1984) is 
available from AIR. 



Chapter 6: Summary and Recommendations 

Summary of Findings 

Our findings can be summarized as follows: 

(1) Little recent research has been conducted that directly addresses 
either gender differences within ethnicity or gender-ethnicity 
interactions, or that examines the factors that are related to the 
achievement of minority girls, per se, in grades 4-8. 

(2) The results of the studies that have been conducted indicate: 

Ethnic, but not sex, differences in participation and 
performance in mathematics 

Ethnic and sex differences in participation and performance 
in science 

Ethnic and sex differences in participation in computers, 
and sex differences in performance. 

(3) Virtually no empirical studies on the determinants of 
middle-school student participation in mathematics, science, or 
computer-related activities have been conducted. 

(4) The primary focus of most empirical studies of factors related to 
participation and performance has been on affective factors rather than on 
policy-oriented factors. 

(5) Policy-oriented factors found to directly affect performance 
included: 

Student enrollment and participation in mathematics, 
science or technology classes 

Adapting the language of instruction and assessment to 
take into account the student's language of origin, and 
adapting the assessment tools to take into account test 
domains, cultural bias, test familiarity and distractor type. 

(6) Policy-oriented factors that indirectly affected performance 
included: 

Out-of-school experience with mathematics, science or 
technology 

Hands-on activities in science and use of "gender neutral" 
tasks 

Reorganization of the classroom to permit and encourage 
peer learning 



Providing opportunities for the students to develop positive 
expectations for their competence vis-a-vis mathematics, 
science and technology. 

(7) The studies available for review were frequently flawed in two 
important ways: 

Factors that were known to be correlated with gender or 
ethnicity were not held constant before conclusions regarding 
differences were drawn (for example, gender comparisons did 
not adjust for age differences between male and female 
students in the same grade; ethnic comparisons did not adjust 
for language or social class differences between ethnic 
groups). 

Sex and ethnic differences in achievement were erroneously 
attributed to factors that, although associated with either 
gender or ethnicity, were actually uncorrelated with 
achievement. 

(8) Few intervention programs directly addressed to minorities, 
females or minority females were found for students in grades 4-8. 

It is very clear that performance differences are evident for a large 
segment of minority students beginning in elementary school years and that 
these differences escalate over time. Contextual factors including home, 
school, and community influences contribute to poor performance mitigating 
against the pursuit of advanced studies during high school years. Students 
are not encouraged nor are they prepared to enroll in courses which will 
increase their competence and afford them future positions in technical 
careers. 

While the situation for females is distinct from minority students in 
a number of respects, there are also parallels. Unlike minority students, 
few performance differences exist for females in elementary and junior high 
school grades. However, as is the case for minority students, differing 
performance expectations are prevalent for girls, especially in junior high 
school years. Students, school personnel and parents reinforce the message 
that both groups are not expected to achieve in mathematics or science. 
This message is accompanied by others devaluing the importance of these 
subjects for females and minorities alike. Existing research for this age 
group which directly examines the relationship of affective factors to 
performance and participation is limited, especially for minority students. 
However, there is some evidence which suggests that specific and general 
performance expectations are related to future enrollment patterns and 
achievement for females. 

There is no question that problems exist for each group and are 
compounded by membership in both. For both minorities and females 
experiences in elementary and junior high school years contribute to their 
failure to continue mathematics and science studies in high school thus 
limiting career opportunities and perpetuating disadvantaged status in 
society and the labor market. 



Recommendations 

In drafting our recommendations, we are cognizant of the tremendous 
scope and complexity of the problems facing minority and female students. 
We are also aware of limitations in available funding to address these 
concerns. Therefore, our recommendations are pragmatic, encompassing both 
support for existing intervention programs and for research on the 
conditions which promote effective strategies. 

1. First, it appears critical to support effective intervention 
programs so they might continue their efforts and serve as models for 
replication in other communities. There are intervention programs which 
have demonstrated their effectiveness in improving students' performance 
and retention in mathematics and science studies. These programs need 
assistance to maintain and expand their activities. 

2. Second, for those programs that have not yet been evaluated, there 
is a need to conduct formal studies. It is important to measure the impact 
of various strategies in order to strengthen existing approaches and to 
document their effectiveness. As an outcome of such activity, programs 
will not only become more effective they will also become more financially 
viable. Evidence of a program's ability to impact on students will enhance 
its chances of securing future funding. 

3. Third, little attention has been directed to research on 
contextual variables which lend themselves to direct intervention. There 
certainly are indications both from the few available intervention studies 
and program reports that substantial changes in performance and 
participation can result from reorganizing the learning environment 
utilizing strategies such as cooperative groupings, hands-on activities, 
and mentoring. As we have also noted, there is considerable diversity in 
the operation and strategies employed by intervention programs. What is 
needed is to learn mote about the conditions under which given strategies 
are most effective and to disseminate this information to administrative 
personnel and practitioners. 



Tables 



Table 2 

SEX/ETHNIC DIFFERENCES IN PARTICIPATION FOR MATHEMATICS, 
SCIENCE, AND COMPUTER EDUCATION 

Author Sample Characteristics Setting/Experimental Dependent 
& Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Mathematics 

Armstrong 
(1980) 

1,452 students 13 years 82 schools -Intended math 
participation 

-No sex differences in planned 
amounts of high school math 

Johnson 
(unpublished 

158 Black Grades 7 
& 8 

6 classes -Math activities 
and interest 

-No grade or sex differences 
found ( .cted means, 

ms., 1981) (9 items): How however) 
often do you... 
read about math 

-Overall activity rates were 
low, modal response for 

-watch TV math 
-attend math lectures 

2/3 of items was "seldom" 
or "never"; 

-do non-required -Students report "alusys" 
math projects or "often" for: read books 
have math on math, solve math problems, 
hobbies talk to friends about math 

-solve meth problems 
talk to friends 
regarding math 



Table 2 (continued) 

Author Sample Characteristics Setting/Experimental Dependent 
& Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Science 

Hueftle, Rakow & 684 White males 9 years NAEP Science Assess- -Science experiences For 9-year-old students con-
Welch (1983) 666 White females ment, 1981-1982 (including use of cerning the number of reported 

210 Black males equipment and science experiences: 
228 Black females involvement in 
172 Other ethnic science activities) W>8 (-4.5%) 

-M>F ( 2.5%) 
2824 White males 13 years Within ethnic groups, there 
2957 White females is a slightly larger sex 
553 Black males difference between White 
658 Black females students (4% vs. 1%) than 
881 Other ethnic between Black students 

WM - 64% BM - 58% 
WF - 60% BF - 57% 

For 13-year-old students: 

W>B ( 2%) 
-M>17 ( 3%) 
-Within ethnic groups, there is 
a slightly larger sex difference 
between White students 
(- 5% vs 3%) than between Black 
students 

WN 58% BM 55% 
WF 53% BF 52% 

Kahle 6 17,345 students 9 years NAEP assessment, -Science experiences For both ages M>F in science 
Lakes (1983) 25,653 students 13 years 1976-1977 experiences for every area 

surveyed, including science 
observations, instrument skills, 
field trips, experimental tasks 
and extracurricular activities 

-In examining data for 13-year -
olds, though M>F in electrical 
or mechanical tasks, F>M in 
number of times they tried to 
work with an unhealthy plant 
or animal 



Table 2 (continued) 

Author Sample Characteristics Setting/Experimental Dependent 
& Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Computer Education 

Collis (1984) 539 sales Grade 8 Victoria, BC -Use of computers 84.82 of males and 73.42 of 
479 females Canada to play games females reported game use 

outside of (z = 4.02, 25.001) 
school 

-Use of computers -65.22 of sales and 44.5% of 
to do something females reported game use 
else outside of (z = 5.77, E(.001) 
school 

Demarest i 112 sales Grades 3 All students in -Ownership of 48.52 of males and 31.12 of 
McKenzie 111 females i 4 one district— computers females reported home 
(unpublished enrolled in Logo ownership 
ms., 1984) program 

Fetler (1985) 293,717 Grade 6 California -Experience 40F for home experience 
students statewide with computers with computers (M-25%, F=20%) 

testing, 1983 -M>F for reporting in school 
experience (M-712, F•652) 
-M4 in experience with drill 
and practice (132) 
-M>F by 2-32 in writing 
programs, general information 
and simulations in math and 
science 



Table 2 (continued) 
Author Sample Characteristics 
& Year #/Ethnicity/Sex age/Grade 

Setting/Experimental 
Condition

Dependent 
Variable/Measure Findings/Results 

Computer Education 

Hass &Miura
(19435) 

5,533 students Grades 1-12 23 computer 
camps

-Enrollment in 
computer camps

-For total sample, enrollment 
constituted 22 loo income and 

(Of the total 
sample
3,217 students Grades 5-8) 

98% middle to high income; 92 
minority (52 Asian, 2.52 Black. 
1.0111lisperic, 0.52 Other) and 
91% White

-The more expensive the camp. 
the fewerthe females 

-The more advanced the course, 
the fewer the females 

Korpi
(personal 
communication, 
1934) 

249 males 
141 females 

Junior high Lehrman and 
school Peckman's cos-

poter literacy 
course, enrollment 

-Enrollment in 
computer 
literacy course 

-KW in course enrollment (642 
to 362) 

not required, 6 
schools, 12 classes 

42 males Grade 7 School 1, comr -Exposure to M>F for taking computer 
58 females 
(23Z Black 
77% White) 

Enters used in 
Grade 7 math 
clasaes 

computers courses (23% to 11%) and 
writing prıgrams (242 to 142) 

49 moles Grade 7 School 2, no 
62 females 
(26% Black 

computers in 
classrooms 

752 White) 

Lockheed(1984) 42 males Grades 7 &8 Oregon -Constructed student IX pretest: 
45 females questionnaire: 

106 males Grades 7 &8 Wisconsin 
amputer class 
participation 

-in Oregon, M>F in enrollment in computer
classes, t (85) = 6 33,

95 females Women's Action
Alliance Computer

p<.01; (M=64%, F=22%)
-In Wisconsin, DM in computer 

Equity Project class enrollment, but difference 
operating in both 
sites 

not significant, (F.1452, H0412) 



Table 2 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author& Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Computer Education 

McKelvey (1964) 230 males Grades 2 4 8 Toronto,Ontario, -Extracurricular -34 of 230 sales used computers 
220 females Canada computer use in extracurricular time 

-3 of 220 females used computers 
in extracurricular time 

MAU (uppub- 1533 males Grade 8 MEP assessment, Student questionnaire -.1>P in hose computer use 
liehed data, 1526 females 1983-1984 
1984) (2230 White 

436 Black 

-Hose cosputer use xm= 37.7%, xf= 25.82 
100*>H in home computer use 

is - 32.5%, xw . 32.1% 
306 Hispanic io . 30.3%, in . 26.5% 
87 Other) 

9165 males 
9550 females 
(13534 White 

-Computer class -M>, for computer class partici-
participation pation once per week 

x. . 20.32, xf - 16.5% 
2487 Black 
2070 Hispanic 
626 Other) 

-W- 11>0>H tor computer class 
participation once per week 
žw . 18.9%. is . 18.1: 
io - 18.72. rtH - 13.82 

1131 males -Extracurricular -MO in extracurricular computer 
1148 females 
(1628 White 

cosputer use use at least once per week 
i - 30.7%, If - 24.8% 

297 Black -834>1>0 in extracurricular 
274 Hispanic 
80 Other) 

computer use at least once per 
!fi - 29.6%, iw - 28.7% 
xii . 20.3%, žo . 18.9% 

1725 males -Frequency of school -M>F for school use of computers 
1625 females 
(2464 White 

use at least unce per week 
i 27%, Ttf 20% 

498 Black -01108>11 for school use of 
340 Hispanic 
98 Other) 

i 292, iw 252 -0 
x8 23%, RH 172 

*Other . Other ethnic 



Table 2 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author' Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Computer Education 

Revelle, Honey 
Ansel, Schauble, 

& Levine (1984) 

185 males Mean age* 
35 females 13 years 

(range-7-19 

Computer camp -Frequency of 
computer use 
Home computer 

-Frevenci of use: = 2.02
PF * .77, If ' 
*3n2.3T.2,.6.001) 

years) use 
-School computer use -Home use; 
-Family ownership M>F 71Z1, 43XF X2* 9.1, 
-Applications E(.01 

-School use: 
M>F 8111'. 602P X2* 6.4, 
k4.05 

-No sex difference in family 
ownership 
No sex difference in precamp use 
of any language other than BASIC 
-No sex difference in applica-
tions other than games (MKand 
63XF played games), no differ-
once in use for art, drill and 
practice, creating games, word 
processing, or music 



Table 3 

MATH PERFORMANCE 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Armstrong 1,452 students 13 years Women in Mathematics -Computation -F)M in spatial visualization 
(1980) National Survey, -Algebra i .51.5, ir56.6, 25.05 

82 schools -Problem solving 
-Spatial 
visualization 

-F54 in computation 

M••48.3. xf=53.6, 25.05 
-No sex differences in 

(2 of correct problem solving or algebra 
responses) 

Matey 6 19,883 melee Grade 7 National Search -Scholastic Aptitude -Vor scores of SAT -M, 
Stanley 19,937 females Test: Math M>F at all levels: 
(1983) (ethnicity not N Z of Total 

specified) 420 or more: 
M 9119 45.92 
F 6220 31.22 
50041 
M 3618 18.2 
F 1707 8.6 
600+: 
M 648 3.3 
F 158 0.8 
700+: 
M260 
F 20 

Bookman 180 White Grade 8 Suburban junior high -Competency Test of -No sex effect and no 
& Iwanicki in Hartford, CN; Basic Skills: sex by treatment 
(1983) 2 methods of Math interaction 

test preparation 
and a control 
condition 

Boswell & 109 White males Grade 7 Boulder Valley -McGraw-hill Test -No significant sex 
Katz (1980) 110 White school district of Basic Aptitudes: effect 

feseles Math 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Vindings/Results 
Sex Effects 

Bush 263 students Grade B 12 classrooms -Constructed teat -M» quantitative concepts 
(1976) of quantitative derived from history textbooks 

California 293,281 students Grade 6 California -Survey of Basic -MN an 11/15 problem types. 
Assessment statewide Skills -MO on application problems, but 
(1982) testing, F)H on problem analysis (i.e., 

1981-82 identifying relevant 
intormation, estimating 
answers, and identifying 
appropriate math model. 
Therefore, girls know how to 
solve problems, but they are 
not applying these skills. 

-Biggest differences in favor 
of males was maasurement. 
(Note: Ethnic information not 
reported) 

Creswell b 42 males Unspecified One school in Iowa Test of Basic -Sex was not a significant 
Exexidis 70 females "adolescents" Houston, TX; low SES Skills: Math contributor to math performence 
(1982) (61 Black and 

51 Mexican -
American) 

Creswell & 25 Black males Grade 8 Houston, TX; -Loma Test of Basic -Sex was not a significant 
Houston 25 Black females random selection Skills: Math contributor to math performance 
(1980) 25 Anglo males of students; 

25 Anglo females all SES levels 
25 Chicano males included 
25 Chicano females 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Crosswhite, 7,5011 students Grade 8 600 U.S. Math -Algebra -No sex differences at 8th 
Dossey. & classrooms; -Arithmetic grade 
Safford Second International -Geometry -Differences of only 2% at most 
(1984) Mathematics Study -Measurement separated males from females on 

(1.464).1981 -1982 -Probability subtests; no difference in 
-Statistics overall achievement. 

-No significant differences 
found in calculation or 
problem solving 

Fennel. & 1,320 students Grades 6-8 Middle schools in -Math Concepts Test -No significant main effects 
Sherman (predominantly Madison, WI; -Math Computation for math computation, meth 
(1978) White) (bottom 152 of Test concepts. applications. 

students omitted -itomberg-Wearne problem solving. or spatial 
trom study); Problem Solving visualization 
predominantly Test -Significant sex by geographic 
middle class -Spatial Relations area interactions found 
population Test -F)M in computations for 

-Stanford school area 4 (differences 
Mathematics < 1/3SD); M), in applications 
Achievement Test and problem solving for 

school area 3. a high SES 
area (differences ranged from 
1/4 to 1/2 S.D.) 

Pendrich- 12 females on Grades 5 and 6 One elementary -Stanford Diagnostic -No sex differences 
Sslowey. grade level school in Salt Lake Arithmetic Test: for students at or below grade 
Buchanan, 12 females 302 < City. Utah (students .Math counting level 
Drew (1982) grade level selected by use of .Math operations 

12 males on grade stratified random 
level sampling) 
12 males 302 < 
grade level 
(primarily White) 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Hannifin 19 Hispanic Grade 6 Traditional -40-item constructed -No sex main effect tor any 
(1983) males instruction vs. response test: subject 

17 Hispanic "Instructional .khole numbers 
females system": .Adding decimals 

29 Anglo males hierarchically .Subtracting 
20 Anglo females sequenced set of decimals 

math computational .Adding fractions 
skills .Subtracting 

tractions 

Acobowitz 113 Black Grade 8 Inner city -Math grade -No significant sex 
(1983) males junior high difference 

148 Black school 
females 

Jones, Burton, 8,000 White 13 years Special NAhP 40 math exercises -No significant sex differences 
& Davenport 1,200 Black assessment of for either ethnic group at age 

(1982) mathematics, 13 
1975-76 

Kagan & 29 Anglo Grade 2 Semi-rural, -Comprehensive Test -No sex effect for math 
Zahn (1975) students lower income of Basic Skills: 

9 Mexican - elementary Math 
Aserican schools -Grade equivalent 
students score 

37 Anglo Grade 4 
students 

11 Mexican-
American 
students 

27 Anglo Grade b 
students 

21 Mexican-
American 
students 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

latorre. Yu, 20 mescaline First year Predominantly -Math grade -No differences in meth grades 
Fortin, & males junior high English speaking by biological sex or gender 
Marrache 19 undifferen- school (grade school in Canada role. although means for 
(1983) tiated seles not specified) masculine males and feminine 

25 feminine melee females were higher (i.78.5) 
19 masculine than for masculine females and 

females feminine males (7=71.5) 
18 undifferen-

tiated 
females 

14 feminine 
females 

Linn 4 Rilos 145 males Grade 7 3 school -Balance puzzle: -Controlling for district, 
(1983) 159 females districts in proportional courses taken, vocabulary. 

California reasoning general fluid visualization, 
familiar field and formal 
reasoning, sex was not related 

(F=2.89, n.s.) to proportional 
reasoning 

Marshall 144.462 seles Grade b California -Survey of Basic -Feseles > melee on 
(1984) 142.305 females Assessment Skills: computations, for all levels 

(All fluent Program, 1979 .Story problems of reading ability 
English .Math computations -Males > females on story 
speakers) (Response patterns problems for all levels of 

and probability of reading ability 
correct response) -Sex differences, while 

consistent, were slight 
(A02-5% probability of correct 
response) 

-No interaction between SES, 
language and sex 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Marshall 166,204 males Grade 6 1976 California -Distractors in 160 -Consistent sex differences in 

(1983) 163,868 females Assessment Program multiple-choice responses to all but 19 of the 
157,013 males Grade 6 1977 California math items 160 items 
153,710 females Assessment Program (Correct responses -Sex by distractor interaction 
148,801 males Grade 6 1978 California excluded) -F)N in number and type of 
145,647 females Assessment Program errors: 
144,462 males Grade 6 1979 California -Language/semantics: 
142,305 females Assessment Program F)M in confusion of meaning 

M>F errors in translation 
-Spatial visualization: 
F)M units of scale on graph 
F41 confusion of geometric 
shape 
-Mastery: 
F)M choice of operations 

-Faulty associations: 
F)M number patterns 
N>f perseverance 
F)M word associations 
M>f interference (one 
formula tor another) 
F)N interference 
(horizontal vs. vertical) 

Moskowitz, 33 males Grade 5 2 "cooperative" -Stanford -No significant sex differences 

Malvin, 38 females classrooms Achievement Test: -No significant sex by treatment 
Schaeffer, 37 males Grade 6 Math interactions 

Schaps 39 females 
(1903) 30 males Grade 5 2 control classrooms 

39 females middle class, 
23 males Grade 6 suburban California 
24 females district 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Myers 6 15,579 Grade 1-6 Sustaining -Comprehensive Test -Significant sex effea 
Milne (1982) (91.32 English) Effects study of Basic Skills: (F.122.1, 25.001) 

1.42 Spanish of Title I Math 151 (if 49.3, im746.7) 
6.72 Spanish/ 242 schools 

English 
0.7% Italian/ 

English) 

NAEP Report 14,752 students 9 years NAEP math -Knowledge -No sex differences for 9- or 
(1983) 13,947 students assessment -Skills 13-year-olds for total math 

26,661 students 13 years 1977-1978, -Understanding performance in 1978 or 1982 
15,758 students 1981-1982 -Applications In 1982, at both ages M» in 

applications by 12 point and 
F)M in skills by 12; at age 9, 
F)N in knowledge by 22 points. 

Nelson, Knight, 45 Anglo Grades 4, 5, Lower incase -California Teet of -No significant sex differences 
Kagan. i Gumbiner students and 6 elementary school Basic Skills; in any variable 
(1980) 125 Mexican- Math 

American 
students 

Nelson Black students Grade 5 All black -SRA Achievement -No significant sex differences 
(1979) (no numbers elementary Series: Math 

given) school, 
New Orleans, 
Louisiana 

Paulsen 6 57 males Grade 4 2 elementary and -Stanford Math -No significant sex differences 
Johnson (1983) 54 feseles 1 junior high Achievement Test in math achievement at either 

49 males Grade 8 in high SES area; grade or across grades 
49 feseles voluntary 
(predominantly recruitment of 
White) homeroom; 

among criteria 
to participate 
vas English as 
primary language 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Powers, Cohort 1 First tested Large urban -California -Controlling for Stanford 
Thompson, 48 black in 6th grade; district in Achievement Test: Achievement Tests for Advanced 
Azevedo, 6 males followed up Southwest; Math Math and Intermediate Math: 
Schmid 68 Black in 8th grade Longitudinal Study -Significant sex effect in 
(1983) females Cohort 1; however, there was 

68 White a tendency to underpredict the 
males performance of females and to 
48 White overpredict the performance 
females of males 

Cohort 11 -For Cohort 11, no sex effects 
47 Black ¡Note: No coefficients were 
males provided) 
50 black 
females 
56 White 
males 
41 White 
females 



Table 3 (continued) 

Sample Characteristics 
Author & Year #/Ethnicity/Sex Age/Grade 
Sex Effects 

Plana, Stage, 57 males Grade 8

å Barplus 45 females 
(1982) 402 Black, 

3UX Asian, 
5% hispanic, 
182 White 

44 males Grade 8 
39 females 
302 Black, 
4UX Asian, 
172 Hispanic, 
9% White 

42 males Grade 8
33 females 
512 black. 
4% Asian, 
352 Hispanic, 
8% White 

30 males Grade 8

30 females 
58Z White, 
212 Black, 
142 Asian, 
7% Hispanic 

Sherman 135 females Tested at Grade 
(1980) 75 males 8 and again at 

Grade 11 

Setting/Experimental 
Condition 

4 schools: 
3 predominantly 
minority urban 
schools. 
4th school 
predominantly 
White, middle 
class 
(All tests 
individually 
administered) 

High school 
Longitudinal 
Study 

Dependent 
Variable/Measure 

-Lemonade puzzle: 
Proportional 
reasoning 

-Number puzzles: 
Masoning with 
unknowns 

-Paper folding 
puzzles: 
Spatial reasoning 

For grade 8: 
-Mathematical 
Concepts Test 
-Komberg-Wearne 
Problem Solving 
Teat 
For Grade 11: 

-Basic Mathematics 
Concepts 
-Mental Arithmetic 
Problems 

Findings/kesults 

-No sex differences in 
proportional reasoning, 
reasoning with unknowns, or 
spatial reasoning 

-Strong site effects on all 
measures 

-No sex by site interactions 

-ln grade 8: 
-no sex difference 
in meth problem 
solving or math 
concepts; 
-In grade 11: 
-18)F for problem solving, 

xm =13.97, xf =12.10,
t:B.94. p<.Ol 

:For math concepts, 
.41.75, 31-37.32, 

t..
m
10.50, 25:01 

https://31-37.32


Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects

Strauch 50.000 Grade 5 Statewide -Educational In 5th grade math: 
(1977) students testing in Quality Assessment: -No sex effect 

50,000 Grade 8 Pennsylvania .Arithmetic skills -No interactions 
students .Measurement -In 8th grade meth: 

.Geometry -Sex effect p<.05,

.Algebraic notation -No interactions 

.Number concepts (Note: means not provided 
and other factors such as 
region, size of school, etc.. 
not considered' 

Tsai & 1,206 males 13 years NALP math -74 math items with -V)14 in achievement 
Walberg 1,117 females assessment, high internal (xf = 41.72, rt 0 40.57, 
(1983) (1,840 White 1977-78 consistency P-5.42, e.05), 

335 Black (a-.92): 44 sex within ethnic breakdown 
130 Hispanic .Numbers and but both sex and ethnicity 
12 Asian) numeration are significant when considered 

.Variables and simultaneously in multiple 
relationships regression 

.Geometry 

.Measurement 

.Other topics 

Webb 44 males Grades 7 and 8 -20-item achievement -Signiticant sex differences in 
(1984) 33 female test on exponents achievement: 

(26% minority) and scientific ?OF •13.b, Ter11.1, 
notation t-3.37, e.01) 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Anick, 70,000 students 9, 13, and 17 NAEP math assessments -Total mathscore For 1977-78 assessment: 
Carpenter, years 1973, 1978 for exercises -black and Hispanic performance 
& Smith including: significantly below the 

(1981) .Numbers and national average at each 
numeration age level 

.Variables and -At age 9, Blacks < nation by 11 
relationships points 

.Geometry -At age 13, Blacks < nation by 
Measurement 15 points 
.other topics -The performance of Hispanic 
(probability, students was similar, but less 
statistics, pronounced. The pattern of 
graphs, tables) performance at Blacks and 

Hispanics paralleled the 
nation. While computation was 
reasonably good, students had 
difficulty with meth concepts 
in geometry, measurement, 
probability, and statistics. 
They also had difficulty with 
tables and graphs and need 
help to improve problem 
solving skills. 
-At age 9, Hispanics < nation by 
9 points 

-At age 13, Hispanics < nation 
by 12 points 

-Analysis of the change in 
performance from 1973 to 1978 
show some slight decrease in 
the difference from the 
national score at each age 
group for Blacks (42 at year 9; 
22 at age 13). The change in 
score is modest for Hispanics 
(22 at age 9; 02 at age 13) 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Anick, Affective Response 
Carpenter, -ln contrast to their enrollment 
6 Smith (1981) patterns in high school, Black 
(continued) students at all ages are equal 

to or exceed the nation in 
indicating that they lika math 

Creswell & 42 males Unspecified Houston, TX; -Unspecified 
2

-Ethnicity significant (r ..12) 
Exezidis 70 females "adolescents" low SES standardized math Mexican-Americans > Blacks 
(1982) (61 Black and achievement test in math achievement 

51 Mexican- administered 
American) district-wide 

Creswell & 25 Black males Grade 8 Houston, TX; -Iowa Test of Basic -Ethnicity contributed 52 
Houston 25 Black female random selection Skills: Math (p<.01) to math performance 
(1980) 25 Anglo males of students; Note: Neither means for ethnic 

25 Anglo females all SES levels groups nor comparative 
25 Chicano males included differences; are reported.] 
25 Chicano 

females 

Hannafin 19 Hispanic Grade 6 Traditional -40-item constructed -Significant ethnicity main 
(1983) males instruction vs. response test: effects for all subtests 

17 Hispanic "Instructional .Whole numbers (p<.001) in favor of Whites: 
females system": .Adding decimals Whole numbers 

29 White males hierarchically .Subtracting fip18.43, RH-16.78 
20 White temales sequenced set of decimals Aading decimals 

math computational .Adding fractions fe4.19, Re2.99 
skills .Subtracting Subtracting decimals 

fractions xw=3.52, xH=2.36
Aading fractions 
Re3.91, le2.51 
Subtracting fractions 
Tv3.33, Re2.51 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Hare 67 Black females Grade 5 Champaign, -Unspecified -Ethnic differences for math 
(1980) 224 White Illinois, standardized achievement favoring whites 

females all 5th graders achievement test White Black 
50 Black males in district administered ž •4.48 
241 White males who consented to 

participate and 
district-wide 

_m 
x .46,43

m 
f 
 =31.96

were present 

Holmes Total sample 9 á 13 years NAEP math assessment, Difference between -At 9 and 13 years of age 
(1982) 80,000 students. 1977-78 Black( and national Blacks performed well below 

Of these, 2,500 performance in national performance in math 
at each age passing; unit of -9-year-old Black students 
(400 Black analysis is the had difficulty with knowledge 
125 Hispanic number of items items (50% of the items were 
50 Asian with national 7. in this domain). Numbers .and 
50 Native pass of 50% or numeration, other topics and 
American better: 193 math measurement were also 
1,925 White) items for troublesome. About 25% of the 

9-year-olds, 337 items are in other topics area. 
smith items for This area includes items which 
13-year-olds assess skills, understanding, 

and applications indicating 
problems in these skills as 
well. 

-For 13-year-old Black students 
performance in numbers and 
numeration and measurement was 
improved over 9-year-old level, 
but greater discrepancies in 
performance occurred for 
geometry and other topics. 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Holmes -For 13-year-olds, 252 ot items 
(1982) were in skills, and the 
(continued) remainder were equally divided 

between understanding and 
applications domains. 
(Note: unequal distribution 
items within taxonomy ot 
skills at both ages) 

Jones. Burton, 8,000 white 13 years Special NAEP 40 math exercises -Significant ethnic effects at 
& Davenport 1,200 Black assessment of 13, whites > Blacks by 18% 

(1982) mathematics, points in sample 1 and 17% 
1975-76 points in sample 2 

-Variance in achievement scores 
larger for White males relative 
to Witte females. Na significant 
difference in variance for male 
vs. female Black students 

Kagan, Zahn, 144 Anglo Grades K-2, Semirural, -Comprehensive -Anglo > Mexican-American 

6 Wealy 
(1977) 

86 Mexican-
American 

4, and b 
(numbers by 

low-income 
school in 

Test of Basic 
Skills: Math 

for math at 4th, 
for reading at 6th 

(approximately grade not California and Reading 
equal sex available) Subtests 
distribution) 

Kagan & 37 Anglo Grade 4 Semirural, -Comprehensive lest -Significant ethnic effects 

Zahn 11 Mexican- low-income of Basic Skills: (A)MA, F-5.08, n<.05) -.11, 

(1975) American elementary Math which increase across grades 
27 Anglo Grade b school in For 4th grade: 

21 Mexican-
American 

California ž .3.42 i3.24A ' 
Por 6th grade: 

students iA.5.26, žmA-4.65 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

NAEP Report 14,752 students 9 years NAEP mth -Knowledge -Whites > Hispanics > Blacks at 
(1983) 13,947 students assesssent -Skills both periods. Slightly greater 

26,661 students 13 years 1977-1978, -Understanding differences in math 
15,758 students 1981-1982 -Applications achievement among 13-year-olds 

though this age group has 
made greater gains from 1978 
to 1982. 
(Note: Within disadvantaged 
urban communities (and minority 
schools) where a large number 
of Black and Hispanic students 
reside, performance is 
substantially reduced.] 

Nelson, Knight, 45 Anglo Grades 4, 5, Lower income -California Test -Nexican-American students 
Kagan, & Gumbiner students and 6 elementary school of basic Skills: performed at grade level in 
(1980) 125 Mexican- Math math, and Anglos performed at 

American .91 above grade level 
students 

Ng & Tsang 52 White Grade 7 High/mid SES -Constructed test -For all tests means for Hong 
(198U) 39 Chinese- of ability: Kong Chinese > Chinese-American 

American .Cosputation > White 
37 Hong Kong .Concepts Comp. Concepts Arith. 

Chinese .Applications Anglo 12.5 8.5 7.2 
56 White Grade 8 .Arithmetic Ch. As. 13.5 9.3 7.5 
65 Chinese- reasoning Hong Kong 14.1 9.7 9.0 

Amarican -Constructed test of On the basis of their 
82 Hong Kong reading ability: performance on the 3 math bests, 

Chinese .Missing words the distribution of students in 
(English and high vs. low ability groups 
Chinese versions) revealed a greater number of 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Ng 6 Tsang -Constructed test of Chinese and Hong Kong Chinese 
(19110) 
(continued) 

mathematical 
cognitive structure: 

in the high ability group: 
44 low and b4 high Anglo 

.Word association 32 low and 72 high 
test Chinese-American 

.Sorting test 12 low and 107 high Hong Kong 
Chinese 

Powers, 
Thompson. 
Azevedo, & 
Schaad 
(1983) 

Cohort 1 
48 Black 
males 
68 Black 
females 
bö White 

First tested 
in 6th grade, 
followed up in 
8th grade 

Large urban 
district in 
southwest, 
Longitudinal 
Study 

-California 
Achievement Test: 
Math 
Math score 

-Controlling for Stanford 
Achievement Test of Advanced and 
Intermediate Math, no 
significant ethnic effects 
in Cohort I and 11 

males 
48 White 
females 

Cohort 11 First tested in 
47 Black 6th grade 
males 
50 Black 

followed up in 
öth and 9th 

females 
56 White 

grades 

males 
41 White 
females 

Strauch 152,944 Grades 5, 8 Statewide -Educational For 5th grade math: 
(1977) students 

(95% White) 
testing in 
Pennsylvania 

quality Assessment: 
.Arithmetic skills 
.Measurement 

-Significant ethnic effect 
(e.UU1) 
-No interactions 

 Geometry 
.Algebraic notation 

For öth grade meth: 
-Ethnicity effect (E5.001) 

Amber concepts -SES effects (e.0U1) 
-No interactions 
(Note: Means not provided. 
and other factors such as 
region. size of 
school. etc.. not considered( 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Tsai & 1,206 males 13 years NAEF math assessment, -74 math items with -Ethnic difterences WWW)8: 

Melberg 1,117 females 1977-1978 high internal Sim43.64, Tie40.33, R8=32.95, 
(1983) (1,840 White consistency ( 0.92): 59 x•31/•

335 Black .Numbers F..99.08, (25.01)
130 Hispanic and numeration No sex within ethnic breakdown 
12 Asian) .Variables and given, but both sex and 

relationships ethnicity signiticant when 
.Geometry considered simultaneously in 
.Measurement multiple regression 
.Other topics 

https://R8=32.95
https://Tie40.33
https://Sim43.64


Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex/Ethnic Effects

Hannatin 19 Hispanic Grade 6 Traditional -40-item constructed -No sex by ethnic 
(1983) males instruction vs. response test: interactions for 

17 Hispanic "Instructional .Whole numbers any subtest 
femles system": .Adding decimals -No sex by treatment 

29 Anglo males hierarchically .Subtracting or ethnic by treatment 
20 Anglo sequenced set decimals interactions 

females ot math .Adding fractions -No sex by ethnic by 
computational .Subtracting treatment interactions 
skills tractions 

.Computational 

Hare 67 Black Grade 5 90Z of enrolled -Unspecified -For Black students, 
(1979) females 5th graders standardised l)M math achievement 25.05; 

224 White 
teseles 

Champaign, IL achievement test 
administered 

.31.96 rc .24.48;žBt Bm 
-No difference in math 

50 Black males district wide achievement for Whites. 
241 White 

males 

Jones, Burton, 8,000 White 13 years Special -40 math exercises -No significant sex differences 
6 Davenport 12,000 Black NAEP assessment score - % correct for either ethnic group at age 
(1982) of mathematics 13, but White males more 

for 13 and 17 variable than White females 
year olds, -Significant ethnic effects at 
1975-1976; 2 age 13, Whites > Blacks by 
samples studied 18Z points in sample 1 and 
at each age. 172 points in sample 2. 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex/Ethnic Effects 

Langer, Valk, 97,000 White 9, 13, 17 NAEP math assessment -Combined oath, For age 9, White students: 
6 Searle (1984) 17,000 Black years 1974-75, 

1976-77, 
1977-78 

science, and 
reading score 
(ratio of correct 

-Controlling for class age, 
relative age, parental 
education, hoes environment, 

responses to region, and type of community, 
attempted sex not related to 
exercises) achievement; all other 

factors significant 
For age 9, Black students: 

-Controlling for other factors, 
sex negatively related 
to achievement; 
(B —.045, F=6.6, 25.01) 
all other factors significant. 
For age 13, White students: 

-Controlling for other factors, 
sex positively related (B =.023, 
F=9.4, 25.01) to achievement; 
all others significant except 
asp 
For age 13, Black students: 
-Controlling for other factors, 
sex not related to achievement; 
all others significant 
[Mote: Study finds more Blacks 
and more males who have been 
retained one grade. 
Proportion who belong in modal 
grade (by age) but have been 
retained one grade: 

White Black 
9 13 9 13 

Male .10 .21 .23 .31
Female .11 .12 .15 .21)



Table 3 (continued) 

Author 6 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental 

Condition
Dependent 

Variable/Measure Findings/Results 
Sex/Ethnic ttfects 

Marshall 144,462 males Grade b California -Survey of Basic -Females > males on computations 
(1984) 142,305 females Assessment Skills: tor all levels of reading 

(All fluent 1979 Program .Solving ability 
English speakers. computations -Males > females on story 
hispanic, Anglo, .Story problems problems for all levels 
and Asian students) (response of reading ability 

patterns and -Sase results found tor all 
probability of levels of SES (teacher rating 
correct response) of unskilled, semi-skilled, 

send-professional, 
protessional) 

-Same results found for primary 
language of Spanish and 
English 

For Asian students, M=F on 
computations; M>F on story 
problems 

-Asian speakers were highest 
performers 

-For all groups sex difterences, 
while consistent, were slight 
(%2 -5Z probability of 
correct response) 

-No interaction between SES, 
language, and sex 



Table 3 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Vindings/Results 
Sex/Ethnic Effects 

Strauch 50,000 students Grade 5 Statewide -Educational quality For 5th Grade meth: 
(1977) 50,0D0 students Grade 8 testing in Assessment: -No sex effect but 

(952 White) Pennsylvania .Arithmetic significant ethnic 
1974 .Measurement effects (E5.001) 

.Geometry -No interactions 

.Algebraic notation For Uth grade math: 

.Number concepts -Sex effect (25.05) 
-Ethnicity effect (25.001) 
-SES effect (p<.001)
-No interactions. 
[Note: means not 
provided, 6 other 
factors such as 
region, size of 
school, etc., were 
not considered] 



Table 4 

SCIENCE PERFORMANCE

Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Bin Abdullah & 24 males Grade 5 Newfoundland 'Ability to -No significant sex effect tound 
Lowell (1981) 24 females generalize for ability to generalize 

"Insect" and either concept 
"Animal" 

Graybill 3 males 9 years 4 Piagetian -Rating on level -For all tasks, males were rated 
(1975) 3 females tasks of Piagetian as more developed 

3 males 11 years development for [Note: "Boys always appeared 
3 females 4 tasks: more contident in handling the 
3 males 13 years .Equal angles equipment and more sure in 
3 females .Floating bodies their movements."' 

.Rods 

.Chemical 
combinations 

Marlen, Black, 1,600 to 2,500 11 years England., Wales, -Beading and -F)M in planning investifations 
Johnson, & students for and Northern representing (this task required an 
Palacio each subcategory Ireland information extended written raspar:) 
(1983) Science in troc graphs, if•42.1, 

Schools Study tables, and NW in application of 
(1981); charts knowledge of scientific facts 
Activity based -Using apparatus and principles in the 
science and measurement physical science area, 
assessment instruments 

-Observation 
•34.3 i 036.5t 

-M., in application in the 
-Interpretation biological concepts area, 
and application iM•F for symbolic 
-Design of representation, observation, 
investigation and interpreting presented 
-Performance of information when relevant 
investigation facts are contained in 

questions 



Table 4 (continued) 

Sample Characteristics 
Author & Year #/Ethnicity/Sex Age/Grade 
Sex Effects 

Howe & 29 White males 10 years 
Shayer (1981) 35 White females 

25 females Grade 4 
22 males 

!kettle, Rakow, 684 White males 9 years 
& Welch (1983) 666 White females 

210 Black males 
228 Black females 
172 Other 

ethnic 

Setting/Experimental 
Condition 

Three intact 
classes in 
Bedfordshire, 
England 

2 intact 
classrooms 
in Austin, Texas 

NAEP science 
asessment, 
1981-1982 

Dependent 
Variable/Measure 

-Volume and 
heaviness 
(conservation of 
substance, 
conservation ot 
weight, density, 
and volume, 
displacement of 
volume, size); 
tasks rated on 
1-6 scale 
corresponding 
to Piagetian 
levels of 
development 

-11-item task of 
volume and density, 
converted to 1-6 
scale 

-Vor 9-year-olds: 
. Inquiry 
‚Science, 
technology, and 
society 

Findings/Results 

-Pretest: 
14>r(ž -3.8,ž.. - 3.1)
"2.54r p<.U1 
-7oettest: 
M>F (111.4.2, If ,3.9) 

-Pretest: 
M>F (R -3.8, if •2.9) 
t=2.64 g5.01 

-Posttest: 
M>F (I Re3.9) 
(Note: No test of mean posttest 
ditierenced 

For 9-year-old students: 
-Within the inquiry domain there 
are no overall differances in 
Z correct, M.6202, F..52.52. 
Some sex differences appear by 
item type. No differences in 
ability to draw conclusions 

https://F..52.52
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Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Eftecte 

Hueftle, Rakow, 
6 Welch (19b3) 

684 White males 
666 White females 

9 years HALF science 
assessment, 

-For 9-year-olds: 
„Inquiry 

and generalizations; M>F (ß•3X) 
in uses of scientific method. 

(continued) 210 Black males 
228 Black females 

1981-1982 .Science, 
technology, and 

F>M (5.6%) in classification 
-Within science, technology and 

172 Other ethnic society self-domain, no significant 
differences, 14F overall; 
For item types within this 
domain FM on health and 
nutrition items and M>F on 
remaining items including 
applied technology items 

2,824 White males 13 years -For 13-year-olds: -FQr 13-year-olds: 
2,957 White females Science content -ft-F on inquiry items, 
553 Black males
658 Black females 

.Inquiry 

.Science, 
M•54.5X, F=55% 

-Within science content domain 
881 Other ethnic technology, and 

society 

M>F on biology (%3%), physical 
science (q.7Z) and earth science 
(3%) 
-Within science, technology, and 
society M>F on societal 
problems (.64.7%) and applied 
science and technology 
(,v5.7%); M•F on science and 
self 

Jacobowitz 113 black males Grade 8 Inner city -Science grade -No significant sex difference 
(1983) 148 Black females junior high 

lazarogoitz 43 Israeli Grade 7 -Biological -No significant sex difference 
(1981) males Classification (Note: Sample sizes differ 

128 Israeli Ability for males and females.) 
females Instrument: 

classifying and 
naming plants, 
animals, etc. 
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Sample Characteristics Settiug/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Linn & Pulos 145 males Grade 7 3 school -Predicting -Sax differences in 
(1983) 159 females districts Displaced Volume predicting displaced 

in California Test volume found in favor of 
males 

-Males used correct volume 
strategies more often, and 
were therefore successful 

Lynch & 481 students Grade 7 Tas mutia -16 concept words -For 7th grade: 
Paterson 504 students Grade 8 in science Significant sex 
(1980) (K-11...71) differences for 

as multiple- 6 of 18 items: 
choice and as atom, molecule, 
free response items ion, solid, 
(mass, length, liquid, voluee, 
area, volume; compound, mixture. 
solid, liquid, gas; ihote:for molecule F)M; 
element, compound, for all others, MM. 
mixture; atos [No means provided) 
molecule, ion, From figures, the sex 
electron, proton, difference appears to 
neutron) be generally about 52 

-Though statistical analyses 
were not conducted for 8th 
grade students, males appear 
to retain a slight edge over 
females on 7 of 18 items: 
liquid, solid, mess, volume, 
compound, neutron, and 
electron. P)M on molecule and 
protran. Though most 
differences are small, 
increasing differences are seen 
for mass, volume, liquid, and 
solid in favor of males. 
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Sample Caracteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

NCES (1978) For each NAEP science -Science -Males > females on all 3
assessment assessment achievement: assessments but small 
period 197U, 1973, 1977 Total performance differences especially tor 

19,000 9 years Includes domains of: 9-year-olds: 
23,000 13 years .Knowledge M > F itı 2% points (9-year-

(80Z White .Skills olds. 
13% Black .Understanding M > F'w 4% points (13-year -
7% Other; .Applications olds) 

50% Female) 

Overton 6 33 White females Mean age Catholic School, -Pendulum task -No significant sex 
Meehan (1982) 27 White males 13 years, middle SES a variation of differences for any formal 

(predoelantly 4 months Inhelder and reasoning task 
white) Piaget -Main effect for helpless/ 

-Card sorting mastery (F(6.53) - 2.42, 
task based on 25.04) and sex role by 
information helpless/mastery (F(6.53) a 
from pendulum 2.35, 25.01) on all tasks 
task taken together. 

-Plant task: -For all but plant task, 
attributing masculine/helpless subjects and 
causal factors androgynous/mastery subjects 
to plant health performed better than 

-Combinations androgynous/helpless 
task: to test subjects 
tor systematic -On plant task, masculine/ 
strategy helpless and feminine/mastery 

subjects performed better than 
feminine/helpless subjects 
 The present study found no 
formal operational competence 
deficit for females. Nor did 
individuals with a feminine 
sex role perform more poorly 
than individuals with a 
masculine sex role." 
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Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex Effects 

Ryaan (1977) 48 White males Mean age Britain -Classification -No significant sex differences 
48 White females 12 years. teat in biology in classification test 

5 months 

Schofield. 11.UUU British 13 years 1980 Science in -Using symbolic -No significant sex differences 
Murphy. students Schools Survey representations for five of the six domains 
Johnson. 4 conducted in -Using MÆ on application of physics 
Black (1982) England; apparatus and concepts 

assessment measuring 
involves process instruments 
as sell as -Using 
content and observation 
includes -interpretation 
evaluation of and application 
performance in -Design of 
"hands on" investigations 
activities -Performance of 

investigations 
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Sample Characteristics Setting/experimental dependent 
Author &Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

Holmes Total sample, 9 6 13 years NAEP science -Difference between -At 9 and 13 years ot age 
(1982) 80,000 students, assessment, black and national blacks performed well below 

of these 2,50U 1976-1977 performance in national performance in 
complete each passing; science 
exercise: Unit ot analysis -9 year old black students had 

400 Black is the number of particular trouble with 
125 Hispanic items with comprehension (SUX of all 
50 Asian national percentage items are in this domain). 
50 Native pass of 50l, or Application, knowledge, 

American better: biology, and physical science 
1,925 White 96 items included are also troublesome. The 

in analysis for latter two subject areas are 
9-'ear-olds, 120 heavily weighted with 
items included comprehension items 
tor 13-year-olds -13-year-old black students had 

trouble with comprehension and 
application items (502 of iteım 
are comprehension, followed 
closely by application items). 
Biology and physical science 
continue to be problematic 
with indication of problem 
in the process methods. 
(Note: Unequal distribution of 
items within skills taxonomy]. 

Howe, Hall, 26 White Grades 8 and 9 14 activity-centered -Final grade in -No ethnic differences 
Stanback, & males science classrooms science in observed 
Seidman 26 Black "learning","attending", 
(1903) males or "nonattending" 
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Sample Characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 

Ethnic Eftects 

Huettle, Rakow, 684 White males 9 years NAEP science -for 9-year-olds: For 9-year-old students: 

4 Welch (1983) 666 White females assessment, 1982 .Inquiry -Within inquiry domain 
210 Black males .Science, W>11 ( 14.5%). Largest 
228 Black females technology, and differences were on ability 

172 Other society to draw conclusions and 
ethnic generalizations, and tor 

items measuring knowledge 
of scientific method 

-Within science, technology, 
and society item, WAI (q,11%) 
Black students had particular 
difficulty on ecologically 
related items. 

2,824 White males 13 years -For 13-year-ioLds: For 13-year-old students: 

2,957 White females Science content -Within the inquiry domain 

553 Black males Inquiry W>B (1.12%) 
658 Black females .Science, -With the content domain 

881 Other ethnic technolcgy, ınd W)B in biology (. 11%), 
society physical science ( 144%), and 

earth science (1.14Z) 
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Sample characteristics Setting/Experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Ethnic Effects 

NCES(197b) For each NAEP science -Science -White > Blacks on all 3 
assessment assessment, achievement: assessments; slight reduction 
period 1969-1970, Total performance in relative difference, but 

19,000 9 years 1972-1973, includes domains of: absolute difference remains 
23,000 13 year 1976-1977 .Knowledge substantial: 

(80% White .Skills Tc difference from national %
13% Black .Understanding correct: 
7% Other; .Applications 1970 1973 1977 

50% Female) W > B 172 15% 14% 
(9-year-olds) 

W > B 18% 162 16% 
(13-year-olds) 

-for all 9- and 13-year-olds, 
decline in science achievement 
since 1970 appears to be 
lessening. Though there 
continues to be a decline 
in physical science, 
achievement in biology is 
stable. 
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Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex/Ethnic Eftects 

Hueftle, Bakow, 684 White males 9 years NAEP science -For 9-year-olds: For 9-year-old students: 
& Welch (1983) 666 White females assessment 1981-1982 .Inquiry -For inquiry itema, sex by 

210 black males .Science, ethnic differences are smell 
228 Black females technology, and (' ..6%) in favor of White 
172 Other ethnic society males and Black females 

WM55.9% UM-4U.
WF55.32 BF-41.42 

-For science, technology, and 
society items, small sex by 
ethnic differences in favor 
of White males ("61.5%) and 
Black females ("6 1%) 
WM-62.7% 12160.7% 
WF-61.32 öF-51.7% 

2,824 White males 13 years -For 13-year-olds: For 13-year-old students: 
2,957 White females .Science content -For process items within the 

553 Black males inquiry domain, White males > Inquiry 
658 Black females White females Science, (1012); no 
881 differences between Black Other ethnic technology, and 

students society WM..60.3% 814.49.9% 
WF-59.3% BF-49.9% 

-For decision making Black 
females > Black males (62%), 
White females > White males 
(.7%) 

-Within science, technology, 
society domain, sex difference 
between White students is 
slightly larger than 
differences between Black 
students (4.1% vs. 3.3%). 
(Note: Statistical analyses of 
of sex by ethnic interactions 
are not reported, only means 
are provided.) 

https://WF-61.32
https://BF-41.42


Table 4 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Sex/Ethnic Effects 

Langer, Kalk, 97,000 White 9, 13, 17 NAEP assessment, -Combined meth, For age 9, White students: 
6 Searle (1984) 17,000 Black year-olds 1974-75, science, and -Controlling for class age, 

1976-77, reading relative age, sex, parental 
1977-78 (ratio of education, home environment, 

correct responses region, and type of community, 
to attempted sex not related to 
exercises) achievement; all other factors 

significant 
For age 9, Black students: 
-Controlling for other variables, 
sex negatively related 
(B'-.045, F•6.6, 25.01); 
all other factors significant. 
For age 13, White students; 
-Controlling tor other variables, 
sex positively related (0..023, 
V.9.4, 25.01). All other 
Variables significant except 
age. 

For age 13, Black students; 
-Controlling for other variables, 
sex not related to achievement; 
all other variables significant. 



Table 5 

COMPUTER PERFORMANCE AND ATTITUDES

Sample Characteristics 
Author & Year #/Ethnicity/Sex Age/Grade 
Computer Performance 

Petler(1985) 293,717 students Grade 6 

Lockheed 42 males Grades 7 and b 
(1984) 45 temales 

106 males Grades 7 and b 
95 temales 

Revelle, 185 males Mean age 13 
Honey, 35 females (age range 
Ansel, 7-19) 
Schauble, 
& Levine 

(1984) 

Setting/Experimental 
Condition 

California 
statewide 
testing, 
1983 

Oregon 

Wisconsin 

Women's Action 
Alliance study 

Computer camp 

Dependent 
Variable/Measure 

-Survey of basic 
Skills: Computer 
literacy 
.Vocabulary 
.Interactive and 
batch 

.Systens components 

.History 
'Systematic 
procedures 

.Simple programs 

.Specitic uses 

.Careers 
-ln school computer 
learning 

-Constructed student 
questionnaire: 
Experience with 
computers (19 
activities; higher 
scores indicate 
greater experience 
with computers) 

-Precaap proficiency 

Findings/Results 

Scores tor both sexes were low: 
-14>F consistently on all tasks 
(ti4%) 
-biggest differences M» 
vocabulary (8X), system 
components (5%), history 
(72), and simple progress (4X) 
-Small differences (M>F) seen 
in interactive and batch (22), 
specific uses (2%), and careers 
(32) 
-M» report school involvement 
in computer learning 
(M4712, V-652) 

Significant sex differences at 
pretest: 
-In Oregon, M>?, 2,4.38, 

08.43; t(85).•5.21, 25.01 
Wisconsin N>F, 2e9.57 

410.56; t(199)..2.27, 25.05
m 

-Significant sex 
differences for 
proficiency, 
Mme, b4% males high 
vi'. 26% females high, 
X -15.9, 25.0U1 

https://t(85).�5.21


Table 5 (continued) 

Sample Characteristics Setting/Experimental Dependent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Computer Performance 

Wright. 1,250 males 13 years NALP assessment, -4 computer 14.3% M and 11.0% F 
(personal 1.250 females 1977-1978 questions passed unreleased 
communication BASBO item 
1983) 14.9% M and 12.6 % F 

passed released BASIC item
-10.8% M and 6.5 % F 
passed unreleased 
flow chart item 
10.3% M and 11.2% F 
passed released flowchart 
item 

Attitudes Toward Computers 

Collis (1984) 539 males Grade 8 Victoria, B.C. -Attitudes toward -M showed more positive attitude 
479 females computers on lb of the 24 items 



Table 5 (continued) 

Sample Characteristics Setting/experimental Dependent 
Author 6 Year   #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Attitudes Toward Computers 

Demarest 6 112 sales Grades 3 and 4 All students in Rating of comfort -57.1% males and 32.4% females 
McKenzie ill females one district with computers reported high comfort 25.05. 
(unpublished enrolled in 
ms. 1984) Logo program 

Fetler (1985) 293,717 students Grade 6 California -Attitudes toward -both sexes relatively positive; 
statewide computers but males slightly more 
testing, 19b3 positive. 

Mokros 84 students Grades b and 7 6th grade -Attitudes about -Significant sex by grade 
(personal (1964) (cross- computer computers interaction (F00.56, 210(.005) 
communication, sectional) curriculum but no sex or grade first order 
1984) (Logo) etfects 

ž 8.9 in 6th grade_2 
9.9 in 6th grade

xf • 
x 0 10.08 in 7th grade- -a 
x  •5.46 in 7th grade
f 

88 students Grades 6 and 7 -Attitudes about -Significant sex effect 
(1983-84) (longitudinal) computers (V•14.69, pf<.00l) 

OF attitudes 
rt  • 7.8 in 6th grade-m
xf 5.3 in 6th grade 
x 10.1 in 7th grade
-cm 
x 0 5.5 in 7th grade
f 



Table 5 (continued) 

Sample Characteristics Setting/experimental Dependent 
Author & Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Findings/Results 
Attitudes Toward Computers 

Swadener & 17 males Grade 6 Middle-class, -17-item constructed -No sex differences on 
Hannafin 15 females suburban district computer attitude computer self-confidence 
(1984) (15% minority scale: -No main effect for sex on 

population) .General attitude perceived utility of 
toward computers computers; interaction of sex 

.Self-confidence by math achievement was 
with computers significant (F=3.69, 2<.07); 

.Utility of however mean response was 
computers "no opinion" 

-No main ettect tor sex on 
general attitude toward 
computers, however, interaction 
of sex by math acnievement was 
signiticant (F4.57, 25.04). 
High math feaıiles and low math 
males rated computers lower 
than low math regales and high 
math males 

Wilder, Mackie, 44 males Grades 4 and 5 Suburban school -Liking of games -Female players liked 
& Cooper (1984) 40 females in central (5-point scale, Maze (4.25) > Pacman 

New Jersey 
Paper and pencil 

with high ratings 
indicating liking) 

(4.0) > Missile (3.3) 
-Males liked all equally 

(Maze game) (4.2, 4.4, 4.4, respectively) 
Nonviolent computer 
game (Pacman) 
Violent computer 
game (Missile 
Command) 

Wilder, Mackie, 1,600 students Grades K-12 Suburban school in -Constructed -In grades 4-8, males 
& Cooper (1985) central New Jersey student perceived the computer as 

questionnaire: slightly more appropriate 
Sex typing of to males, xm=4.4, Rf=4.7 
computers [Note: A rating ot 5 
(1 indicated indicated a neutral 
mostly male, response] 
9 indicated 
mostly taste) 



Table 6

FACTORS RELATEDTOMATH PERFORMANCE

SampleCharacteristics Setting/Experimental Dependent Independent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Armstrong 1452 students 13 years 82 schools, -Stanford Achieve- Sex role stereo- -6ignificant predictors of with 
(1980) hbmen ln went lest: math tyres achievement from regression analyses 

helmetice resonation -Career & academic uere: exogeneor factors (SES, school 
national survey -Cooperative plans enrollment), R = .03; teacher treat-

Algebra I: -Attitude toward ment, counselor encouragement, 
algebra 

-Vet corolla= 
moth 

-Usefulness of math 
father's educational exiectations, 
mother as role model, R . .23. 

Achievement lest: -Parental influent* -Bmgeneous factors plus stereotyping, 
problem solving (role, encourage- attitude tomrd meth, school anxiety, 

ment, stereotyping, educational aspirations ye best pre-
help)

-Significant others 
dictors of achievement, R .26. 

-lhıque predictors for Pea sex uere: 
influence for faneles, school anxiety and 

-School experience matter as role rodel; for males, 
-8sa8noımui (SFS. 
parent educative 

locus of control. 
finte: NO ethnic analyses were 

and °palpation) reported.] 

And 6 AØ 
(1977) 

171 Israeli moles Grade 4 
(99 tederprivileged) 
(74 privileged) 

Israeli schools 
Aiomogeneous 
schools, under-

-filth achievement 
-Nuerical 
facility 

achool caepositica 
(heterogeneous It 
homogeneous) 

-lhierprivileged students in 
heterogeneous schools had better 
achievement than underprivileged 

169 Israeli females privileged students in homogeneous schools. 
(all underpriv.) students -Underpriviltged students in homo-

-fleteroponeous geneous schools had better self-
sample with both concert 6 personal adjustment. 
underprivileged f. -Sex ums not included as a factor. 
privileged students 



Table 6 (continued) 

Author 6 Year 
Sample Characteristics 

#/Ethnicity/Sex ıge/Grade 
&tang/Experimental Dependent 

Condit ice Variable/leasure 
Independent 

Variable/Measure Findings/Results 

!Edam Is 180 Wits Grade 8 Hertford, Cbnn.; -Comprehensive -Methods of test -Significant treatment etfect 
benidd (1983) suburban, Junior 

high; 2 methods 
Meet of Basic 
Skills; total 

preparaticrı 
-Sex 

(N7.25. 25.01) for 8th grade; 
-Itbsex effect 6 no eec by treat-

of test prepara- math for present ment interaction were found. 
tion plus control and prior year -"Practice problems" treatment group 
condition scored higher then "lecture" or 

"trot groups. 

Darnell & 562 students Grades 3-6 Boulder. Cblorado McGraw Test of -Sec -Per females, stereotyping of meth as 
lists (1980) Valley Schcel 

District; 
White,middle 

Basic Stills: 
Commeation 

Concepts

-Sex role flexi-
bility (adapted 
from BEM): 

mule was:negatively correlated with 
achievement; no effect for modes. 

-Nonlanguege aptitude wee the 
class .Applicatione .Hesculine 

*Feminine 
.Androgynous 
.Umiecided 

strongest predictor of achievenest 
for both sexes. Personality 
factors had small tat significat 
effects. Attitude toward math 

-Netimplege 
aptitude 

-Attitude 

was a stronger predictor for 
boys. 

Bocell 6 
Katz (1980) 

109 males 
HO females 

Orals 7 2 junior highs in 
Boulder, Colorado 

-McCraw Itat of 
Basic Stills. 
.Cteputation 

made 
-Sex 
-Attitude 

-Significant affects for nxılanguage 
aptitude, self-perceived ability. and 
and self-perceived bravery in predict-

.Ccmcepts -Intellectual ing meth achievement went found. 

.Applications addevement -Unique predictors were: for females. 
-Bravery 
-Usefulness 

stereotyping of meth as sale domain; 
for sales, attitude toward math. 

-Stereotyping 
-Peer Influence 
-family 
aspirations 



Table 6 (continued) 

Author 4 Year
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Cependent Independent

Condition Variable/Measure Variable/Measure Findings/Results 

Cheney (1977) 271 solicits 
Obits 
Black 
H.xican-kerican 
teed= bılian) 

Junior high lorgitıalinal 
study, K to 
Grade 7; 
Whites, mid to 
lw SES; 

-Iowa Tast of 
Basic Stille: 
meth (given 
during grades 4-6)

-60 
-Ethnicity 
-Grade 

-4 bite mid SES > all low SES groups 
on math achievement at grade 4. 

-etilte add SES > all other groups 
in problem *plying st higher grades. 

Ør 4 low SES groups, Mite students 
minorities, all > other cultural grows in math 
low SES concepts at 4th grade; no ditterenoms 

at higher grades. 

Crowell 
(1980) 

25 Bieck males 
25 Black females 

Grade 8 Hbuston, Texas, 
lange ethnic 

-Iowe Mast of 
Basic Skills• 

-Grade 
-6ex 

-Sex uns not a contributor to meth 
performance; ethnicity contributed 

25 Anglo ages 
25 Anglo females 

population math -Ethnicity 
-Railer influence 

5% (25.01). 
-All 5 attitude variables acommted 

25 Chicano males -Father influence for IC of the variance, however, mall 
25 Chicano females -Male domain as a male domain and mother influence 

-Usefulness contributed significantly(25.01). 
-,Attitude [Note: Nb tables provided in docu-

ment]. 

Creswell fi 42sØ "Inspecif Led Single school in -Wes lest of -Ibnnems-Sherman -Significant Kellam of math 
IØºlßis 70 females adolescents" Hbuston, lamas; Basic Skills: Meth Attitude achievement were: ethnicity 
(1982) (61 Black 

51 timican-
low SES community math scales: (r2..12), perceived usefulness of 

.Mother beluence mach (r2..15), and fatter influence 
/merlons) .Father influence ( 2..05)..e.ca. 

Meth as male -hex was not a significant predictor 
.Usefulness of math (r2..02). 

,Aiken 4 Dower Re-
vised Meth Attitude 
Scale 

-12-itee-constructed 
scale aresuring 
teacher Influence 

.Sex 



Table 6 (continued) 

Author& Year 
Staple Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent 

COndition Variable/Masure 
Independent 

Variable/Measure Findings/Results

1Pannume & 1324 students 0rades 6-8 9 middle schools -Ibth °incepts -Sex 4b sex &lien:noes were found Much 
Shemin 
(1978) 

(nearly all 
/bite) 

in Madison, WI; 
(bottom 15Z of 
stuients twitted 

Tast 
-Math Cbmputation 
lest 

Grade
-Geographic area 
-Fennene-Sherumn 

computation or meth concepts. 
-Significant grade and area 
main effects as well as sex by area 

from study) Attitude Scales interactions left fora/ for meth 
compbations and concepts. 

-Significant grade by area interaction 
was found for math computation. 

-Positive correlations between 
confidence in learning meth and 
meth achieveramt were found for 
both males and feseles, with 
higher correlations fond for 
pales 

-Rating math es "sex neutral" had 
a higher correlation with 
achievement foc females then for 
seles 

Hannafin
(1983) 

19 liispenic alles 
17 Itispınic feseles 
29 Anglomales 
20 Angle femelev 

Grade 6 Traditional 
instruction 

vs. "instruc-
clonal system": 
hierarchically 
sequenced set 

40-item con-
structed respmme 
test: 
.!tole numbers 
Adding decimals 

.9btrating 

-Instructional 
method: 
Ihsystematic, 
traditional 
Instruction 
versus 

the folic/Wig effects were found: 
-Ni sex by ethnicity interaction for 
any inbuilt; 

-Nb sex main effect for any subtext; 
-Ethnicity main effects for all 
subtests; 

of math compu- decimals 9/stemstic: -Ni sex by treatment or ethnic by 
tational skills .Adding fractions 

Subtracting 
"instructional 
system" 

treatment interactions; 
-Nb sex by ethnic by treatment inter-

fractions -Ethnicity 
-Sex 

action; and, 
-Man effect for treatment only for 
subtracting and edit% fractions. 

Hors 101 Bieck Grade S Champaign, 111., -Umspecified stand- -6 -SES differemes were found for math 
(1980) 412 /bite all 5th graders to ardlaed achievement -Ethnicity 

district who con- test administered 
achievement (F • 37.91. 2(.001). 
looter MS students had lobar achieve-

sented to partici- district udde. 
pate and were total meth score 
present. used. 

went relative to upper SES students. 
-Pb ethnic by SES interactions were 

found. 



Table 6 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Author4 Year #/Ethnicity/Sex Age/Grade Cbndition Variable/Measure Variable/Measure Findings/Results

iblaes Total sample 9 fi 13 >ears FREP math assess- -Difference between Øst domain: -9-yearold Black students had diffi-

(1982) 80.000 students; sent. 1977-1978. Black and national -Tammy culty with knowledge items (502 of 
of these, 2,500 Unit of analysis performance in (Knowledge, Skills, the items sere in this domain). 
st each age is the number of passing lhderstardirg. Miters and numeration, other topics, 
answered each items with national Appl ications ) ; and measurement were also troublemme. 
exercise Z pass of 502 or -Category About 252 of the items are in other 

400 Blacks better: 193 math (Webers 6 numera- topics area. This area includes items 
125 Hispanics items for 9-yrar- tion, Variables & which assess skills, understanding. 
50 Asians olds, 337 math items relationships. and applications indicating problems 
50 Native for 13-year-olds Orametry, Pleasure- in these Matins as well.
Americans sent, Other topics). -For 13-year-old Keck students diffi-
1,925 Whites culty in numbers and numeratim, and 

seasurement not as great as at 9-
year-old level, but greater discrep-
ancies in perfomence occurred for 
gemetry and other topics. 

-Fir 13-year-olds, 25% of items were 
in knowledge din, 342 were in 
skills, and the reminder uere 
equally divided between mderstanding 
ard applications domains. 
(Nate: unequal distribution of items 
within taxonomy of skills at both 
ages.) 



Table 6 (continued) 

Author & Year
Sample Characteristics 

#/Ethnicity/Sex Age/Grade
Setting/Experimental Dependent 

Condition Variable/Measure 
Irdependest 

Variable/Measure Findings/Results

Jolene, bates. 
& Davenport

(1%2) 

8000 %ice 
1200 Bladt 

13 years Special MAEP lath 
assessment,
1975-1976 

-40 nth exercises -Individual back-
ground factors: 
.Grade 
Printed fate-Lab 
in hale 

-Approximately 40% of the mean 
achievement differences between 
Blacks ad Maas b accounted for by 
regression on individual 6/agreed 
ad school factors. Most of the 

-School bedwound reduction in "meth achievement differ-
factors: ence is attributable to between school 
Region rather then within school differences. 
Parent occupational 
level 
Men grade 

. Meat perent educa-
tion 
Printed materials 
in luie 

weem & Zahn 29 Anglo *Indents Grade 2 Semirral, leer -(keeprehensive -Sec -Significaıt cultsıal dif fames were 
(1975) 9 Mettcart-

American 
incase elessuary 
school

'Best of Basic 
Skills: math

 Culture
-Grade 

fend: (AVIA, P.5.011, .E(.05) ß -.11; 
-Craie and fielďdeperdenoe see 

sedate 
37 Anglo stuients Grade 4 

-Grade equivalent 
Salle 

-Field independence related to math achievement; 
-Ni sex effect for math was fend. 

11 Mexican-
American 
students 

27 Anglo sadists Grade 6 
21 Mk/a-

Marken 
students 



Table 6 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Author å Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Regal, fain, 144 Anglo atıdenta Grades K, 1, 2,  Semirural, -Ciepreherteive -Ethnlcity lhe following correlaticne were fused: 
& Gealy(1977) 86 Medan- 4 6 6 lower income 'Duet of Bede -Field independence -Pbr grade 4, ethnicity and field 

American 
students 

elementary 
scheol 

Stills: meth -Competitiveness independence were correlated with math 
achievement: r-.35 and r-.36, omen-
Lively. 

-Fbr Grade 6, field independence 
correlated with meth achievement: 
r..33. 

general ability was not controlled. 
-Ni relationship of oompetitiveless 
with achievement wee found. 

Ungar, Balk, 97,000 Vbite 9, 13, å 17 NAEP math amasse- -Combined math, Class age -Pbr 9-rear-old White students, all 
6 Searle (1984) 17,000 Black year olds ment, 1974-1975, science 6 reading Relative age factors with the exception of sex 

1976-1977, 1977-
1978 

(ratio of correct 
re :owes to 

Sex 
-Parent education 

were eignificiently related to 
achievement. 

attempted -Home environment -For 9 year old Black students all 
exercises) -9egon 

-rype of cammenity 
Nodal grade 

factors including sex were signi-
ficantly related to adhievement: 
Pbr Weds students sex tee negatively 
related(B- -.045, F .6.6, L601) 

-Fier 13 year old Whia'studeas, all 
factors with the exception of age were 
signifizetlyredeted to adtevement. 
Sex wee positively related to achieve-
ment (8..001, F = 9.4, irC.01) 

-Pbr 13 year old tack smarts, all 
femurs with the exceptice of sex were 
significantly ;slated to achievement. 

-4Nore Blacks and wore males hove been 
maimed one grade: 
White students Age 9 Age 13 

Male 18% 212 
Female 112 122 

Black sudents Age9 Age 13 
Male 232 312 
Female 152 21% 



Table 6 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Authorå Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Linn &Mos 145 males Chide 7 3 sctral districts -Balance Male: 
(1983) 159 females propontonal 

reasoning 

-Formal reasoning: -Controlling for district, 
 Combinations courses Mom. vocabulary 
 Permutations (11 • .13, F • 9.03,25.01). 

Predicting general dad visualizer:ac 
displaced volume (O• .14, F •17.87.2(.01), 
Controlling familiar field, and forma 
variables reaming, use was not related 

-Aptitude: to proportional ressoning 
-Vocabulary (a) (f• 2.89, n.$). 
-Letter sense (b) [Note: Noethnic information 
-Find a ehmpe (c) provided.] 
-Paper folding (d) 
-kater level (e)
(a) meamum general 
crystallized ability; 
(b, c å d) fluid 
visalization; (e) 
familiar field 

-Sex 

https://17.87.2(.01
https://9.03,25.01


Table 6 (continued) 

Author 6 Year
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent 

Condition Variable/Measure 
Independent

Variable/Measure Findings/Results

liabre 188 sales Oradea 4 6 5 5 public schools -Comprehensive -English Leg- -Higher level of reading oomprehension 
(laws 220 females in Florida-studies lBst of Basic ume proficiency associated with higher levels of math 
(1M) (bilingual

Hispanic stu-
dents proficiert 

selected on fuor- Skills: 
clonal bilingualism Chncepts 
in Bıglish and Applications 

as measured by 
reading on-
raehession on 

performance. 
-Students performed better when 
tested in English. 

in both lineages Spanish (schools Stanford Achieve- (Note: Effect of gender Wit not 
were 702 Hispanic) ment Test assessed. 

-113st language 
(Bıglish w. 
Spanish) 

Marshall (1963) 166,204 sales Grade 6 1976 California -Distractors on 160 -Sex -heu by distractor interaction found. 
163,868 teed& Assesseent multiple choice -Response year -F)M in number and types of errors: 
157,013 sales 
153.710 females 

1977 California 
Assessment 

meth items -Distractor type 
(correct responses 

Language/semantics
FM in confusion of sealing 

148,801 sales 1978 California excluded) *Ferrara in translation 
145,647 females Assessment -6patial visualization: 
144,462 moles 1979 California F)M units of scale on graph 
142,305 Bugles Assessment P41 confusion of geceetric shape 

-Mastery: 
F)M choice of operations 

-Faulty associations: 
FAt number patterns 
MO perseverance 
F)M word associations 
HOF interference (one formula 

for another) 
F>M interference (horisontal 

w. vertical) 



Table 6 (continued) 

Author i Year
Simple Characteristics 

#/Ethnicity/Sex Age/Grade
Setting/Experiiontal lepedere 

ConditionVariable/Measure 
Independent 

Variable/Measure Findings/Results 

144,462 meles Grade6 California -Survey of Basic -Sex -Sex differences were found depending 
Marshall (1984) 142,30 females Assessent Program, 

1979 
Skills: 
Solving math 
computation' 

Story problems 

 SES
 Primary language
spoken at low 

-Chrccolcgical age 

upon problem type. Fowles outrer-
formed males on computations for all 
levels of reading ability. Males out-
performed females on story problems 

(probability of -Reading ability for all levels of reading ability. 
correct reemnee) Absolute values of the differences 

were small but consistent. 
a/here use little or no interaction 
betasin language andsex an perform-
ance measures. 

-FOr all levels of SES (teacher rating 
of unskilled, semi-skilled, semi-
professional end professional), melee 
outperformed females on story prob-
lem' and female" superformad males 
on computaticcs. Differences in both 
cases rere small but roısistent across 
SES levels. 

-Tere uere large differences in per-
formance tetueen SRi levels. The 
higher the SES level, the better the 
performancetor Wilts types. 

-For students whose primary language 
bee English or 8pmtLeh, the sate pat-
tern of higher mole performance on 
story problems and higher female per-
formance on computation was found. 

-83r Asian students, no sex different:as 
on computation ums found. Males out-
performed females bf a alight margin 
on story problems. 

-Of the 3 primary language groups,
Arians performed the highest en both 
types of items. English language 
students had the mean, highest per-
formulize followed by Spenish language 
students. 



Table 6 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Author & Year #/Ethnicity/SexAge/Grade Condition Variable/Measure Variable/Measure Findings/Results 

McCormick & Karabinus (1976) 1235 students Grades 4, Middle earl -Self Esteem -Metropolitan 41ith achievement and self-esteem were 
White. Alack, 4 
Hispetic (sex 
Ø reported) 

5, A. 6 *marking class 
Chicago suburb 

Invemory 
-Test Anxiety 
Scale for ChWren 

Achievement 113st: 
Math 

-Ethnicity 

significantly related for: 
Black students in Grades 5 1. 6 
Hispanic students inGrade 4 

-General kadety -Grade White students in ail grades. 
Scale for Children -Math achievement and test anxiety were 

significantly related tor: 
Black students in Grade 5 
Hispanic students in Grades 54 6 
White students in Grades 4, 5, 4 6. 

-Math achievement and general anxiety 
were significantly related for: 
Hispanic students in Grade 5 
White students in Grades 4 6 6 

Moskowitz, Malvin, Schaeffer, Schaps (1983) 33 males Grade 5 Biperlmental -Stanford Achieve- -Classroom -Findirgs refer to only 3 of B experi-
38 females 
37 males Grade 6 

(ii8Bai) 
ligerimatal 

went lkst: 
Math 

organization 
-Sex 

mental classes, as only 3 classes 
had correctly performed the jiver+ 

39 females 
38 males Grade 5

(jigsaw)
Control

intervention. 
-'t pretest, there were significant 

39 females differences in achievement in 
23 males Grade 6 Omani favor of melee. 
14 females -At posttest, there was no effect for 

treatment when pretest swum was 
controlled. 



Table 6 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Author4 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Myers 4 15,579 students Grades 1-3 Etetairdng -Comrehensive -Hone language 11 following effects uere found: 
Milne (1983) (91.3% English Grades 4-6 Effects Study lest of Basic -Sex -For grades 1-3, significant sex effect 

1.4Z Spanish 
6.7Z Spanish/ 

of Title I -    Skills:
242 schols 

math (P.7.41,2(.01), and significant home 
language effect (10451.1, .6.001), and 

English no interaction; 
0.72 Italian/ 

Bıglish) 
-Rs grades 4-6, significant sex effect 
(1.122.1. 15.001), significant 
langumge (F•47.9, p .001), and no 
interaction. 

Math by Lang. Math by Gender 
English 11 •50.3 female x = 49.3
Spanish rt • 41.6 male x = 46.7 
Sp/Eng g 45.7 
Ital/Eng R •54.4 
(Note: Astales outperform males in 
oath.) 

https://WEttnicity.Nx


Table 6 (continued) 

Author & Year 
Sample Characteristics

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent 

Condition Variable/Measure 
Independent 

Variable/Measure Findings/Results 

MEP. 1983 *port 14,752 students 9 ran NkEP eath assess- -Thtal math -Sex Ethnicity -Math rammed of 9 and 13-year-old 
13,947 students ment 1972 & 1978 performance studesta in predominantly minority 

26,661 students 
15,758 students 

13 years 
-Type of 
caranity 

-% of minority 

schools approximately 112 below pre-
dosinantly Whitewheels. Though 
performance improved, especially for 

enrollment Bladt 13-year-olds (8.1%), the differ-
ence between ethnic groups remained 
substantial. Greater discrepancy ins 
son in disadvantaged vs. advantaged 
oho cammatities. Thxgh performance 
improved for loth comunities, con-
siderable differerte (- 62) existed 
for 13-year-olds. 

-In 1982, approximately 262 Black aid 
22% Hispanic 9 & 13-year-olds lived in 
disadvantaged urban tammittes. 

-In 1982, 72% Bladt i 662 Hispanic 9-
year-olds, and 562 Ka& & 69% His-
panic 13-rar-olds attended minority 
schools. 
)Mite: M students get older, a 
greater number go to integrated 
Øls.) 



Table 6 (continued) 

Author4 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent 

Condition Variable/Measure 
Independent 

Variable/Measure Findings/Results 

&lam, /bight, 
Kagan, &
Dabbler (1960) 

45 kuglo 
125 Mexican-

American

Grades 4, 
5,66 

Lower income
elementary school 

-California lkst 
of Basic Skills: 
Math 

-Intellectual 
Achievement 
Responsibility 

-No sea differences toted in any 
variable. 

-For /igloo, only locus of control 
Questionnaire accounts for significant portion of 

-Coopersasith Self-
Esteem Inventory 

-Nan-in-the-Prıme 

variance in math achievement (r2...11). 
-lbr Mexican-hrericans, only ločus of 
control ac oints for significant 

Box portion of variance (r2 .23). 
-Grade 
-Ethnicity 

-Mexicsm-Americans are at grade level 
in math. aid Anglos ate .91 above 
grade level. 

Paulsen 4 
JoImam (1963) 

57 sales 
54 females 

Grade 4 
Grade 8 

Nigh SES area -Stanford Math 
Achievement that 

-Sex 
-Grade 

-fb sex differences in math achieve ent 
at any grade or across grades. 

49 males -çuestionnaire on -Sex role attitude -Both sexes sere positive in attitude 
49 females sex roles derived 

from Stein 4 
toward math as appropriate for their 
sex. 

%ladle (1969) -6ex role attitude related to higher 
and Doer (1974) math scores at 4th and 8th Grade: 

Grade 4 (r-.49); Grade 8 (r-.32). 



Table 6 (continued) 

Author & Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent

Condition Variable/Measure 
Independent 

Variable/Pleasure Findings/Results 

Mos, 57 males Credo 8 4 schools: -Peasoning with -With Aptitude -Site effects food for attitude and 
Stage, &
Mirplum 
(1982) 

45 females 
(46211Lack, 

332 Asian, 

3 predominantly unknowns 
minority, urban; (meter pıtzles) 
4th school predor -RI/portions' 

Survey 
-5 cognitive measures 

.Crystallized 

addevement. lhoth variance 
accounted for by site was small for 
spatial reasont And remold% with 

52 Hispenic, 
182 White) 

44 males Grade8 

inertly Wits, reasoning intelligence 
middleclass (Lemonade puzzles) (vocabulary) 

-Spatial redo:aim .Fluid intelli-

unknowns (+5*, it was substantially 
higher for proportions 212). 

-Sites differed in the perceived use-
39 finales 

(3321, 402A, 
17%H, 9%W)

Tasks individually (PisPer foldif8) gence (series 
administered completion) 

Procasairs 

fulness of math, perceived moth 
ability, and =cunt of yak performed 
in meth relative to other subjects. 

42 males 
33 females 

Grade 8 capacity 
(figural 

-Students in site with boast 
achievement also hed poorest &Mule 

(5121, 42A, 
15214 ow) 

33 males 
30 females 

Grade 8 

intersection) 
-Field dependence 
(group embedded 
figures) 

board math. 
-Different patterns of cognitive 
correlates found for different sites. 
ftime: lb sex differences found on 

(932W. 2128, 
142A4 728) 

(Hate: %rant-

Field dependence
(water level) 

-Sent 

any task (reasoning or attitude) 
within any site.) 

Mee reflect 
ethnic composi-
tion of schools.) 

lbsenthel, 12,322 students Grades 1-6 Cf Spanish stu- -alifornia Øt -Parental educa- -Controlling for other variables, w-
Baker & 
Ginsburg 

(Language back-
ground of sample: 

dents partici- of basic Skills: tion 
peting in the math, fall achieve- -Fagly boas 

ent:el !agate used for homework hıd 
no effect on fall meth actdevement. 

(1983) 11,383 English 
803 Spanish) 

study, 619 used ment and learning (log) 
English only on gain score -Parental occu-

4ignificent Income, occupation, and 
ethnicity effects were fond. 

hmeterk, 35 (Spring-Fall) pation (Cancan) -Gontrolling for other variables, per 
used both English -fthnicity eitel language used for homework hod 
di Spanish on home- (Mack, Invade) 
Wet, 149 used only -Language parents 

significant effect foe bemire; of 
meth. Children of prem. using Hug-

Amnion an homework. use to help with lish or Spanish and English did less 
howuark (English, cell. Children of parents using 
Spanish, or both Spanish only learned as such as 
English & Spanish) /nglos. 



Table 6 (continued) 

Author 6 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Leper:dale 

Condition Variable/Measure 
Independent 

Variable/Measure Findings/Results

Sanchez 
(1981)) 

tbt given MX given 58 bilingual 
settings (K-6) 

14ith achlemment -leacher mining 
-Onperativeness 

Choperation measured by paper & pencil
-hhn-Eglish or limited English stu-

of teacher dents scored hıker on math posttest 
-English language than fluent Olglish speakers. 
proficiency -Students in Grades 4-7 with coop-

erative teacher scored higher. 
-Mbre proficient English speakers 
with cooperative teachers scored 
higher. 

CooFeration seasoned by "prisoners 
dilemma": 
-"Students in Grades 4-7 with coop-
erative teachers scored higher. 

-Less proficient English speakers 
with cooperative teachers scored 
lamer. 

Svulgey, 76 suderes Grades 5 6 6 Australia -30-itse cone- Ibtor vs. -tb sex or ethnic results reported. 
Irvine, &
tharpley 

(tutors) 
63 students 

high 6 log 
achievers 

tutor hi/ 
tutee km 

structed achieve-
ment test: 

nontutor -1Utors gained in math operations 
(F • 29.85. L(.01) and "uther" 

(1983) (control) tutor hi/ Aerations oath *Ma (F 2(.01) 
Cures hi -Estimation as opposed tonontutore. 

tutor lac/ .0mmetry 
tutee hi .Fraction Time

tutor low/ 
tutee low 

(6th grade sucients 
tutored 3rd grade 
students) 



Table 6 (continued) 
Sample Characteristics Setting/Experimental Dependent Independent

Author i Year #/Ethnicity/Sex  Age/Grade Condition Variable/Measure Variable/Measure Findings/Results

Rerun 135 females 'bated at grade High school Ibr grade 8: -Pennesa-Sherman -For females only, significant correla-
(1980) 75 Wes 8 and again at 

grade 11 
longitudinal 
study 

Aathesatical 
:Incepts 'bat 

Amberg-kharne 
Problem Sılving 

Math Attitude 
Scales 11 

-Sex 
-Grade 

tions between oath as male and 2 
lath performance measures (r • .45 &
r • .38) %ere food. 

-in 8th grade, only sex difference 
Ihst was that sales saw loth as more male 

Rır grade U: than did Tesales. 
-Basic t4ithemitics -Ax Mules, the note neutral in 
Concepts lbst 

-Mental Arithmetic 
grade 8, the higher the loath 
perfonıanw in grade 11 ( 0 • .14). 

Problems -In 11th grade, miles mere mere 
confident in math, saw math as axe 
useful ard as sale domain. 



Table 6 (continued) 

Author 6 Year 

Ravin 
(1985) 

Sample Characteristics 
#/Ethnicity/Sex Age/Grade 

504 students Oradea 3, 4, 
(802 Wits 65 

152 Black 
52 Win) 

375 students Grades 4. 5, 
(552 White 6 6 

43X Black 
2Z/mian) 

1407 students Grades 3, 4, 
65 

160 students Grades 4, 5, 
(662 Black, 4 6 
342 White) 

Setting/Experimental Dependent 
Condition Variable/Measure 

18 classes in 6 -Omprehensive Must 
addile class sub- of Basic Skills:   groupings:
urban schools meth computation 

Suburban middle -Sale 
schools, 
10 TM 6 6 
control dames 
4 middle clam -Math computation 
suburban schools. -Math concepts &
3l IM classes, -applications 
4 30 control classes 
7 classes in -Same 
Baltimore 

Independent 
Variable/Measure 

Instructional 

-TM (Teas 
assisted individ-
ualization) 

-Individualised 
iristructico 

-Ositrol (tradi-
tional, whole class 
instruction) 

-TAI vs. control 

-Tal vs. control 

-Game 

Findings/Results 

-Math camputatico: TAI > control 
(F • 5.39.2(.03) 
iňdividual ) control 
(F • 2.90,2(.10) 

-Bath computation: 
TAI > control (F • 4.70, 2(.03) 

-Math computation: 
IM > control (F 0 13.6,'moo 

No effect on achieament hood 
(attributed to por implementation 
of intervention). 
[hate: Wile of these studies mcmained 
sex or ethnic effects.) 

https://2.90,2(.10
https://5.39.2(.03


Table 6 (continued)

Author 6 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent Independent 

Condition Variable/Measure Variable/Measure Findings/Results 

Strauch 
(1977) 

152,944 students Grades 5, 8, 
(95Z White) 6 11 

Statewide testing -Educational -8øc 
in Pennsylvania quality Assessment: -Ethnicity 

.Mah concepts -6E5 

5th grade math: 
-hb sex effect, significant ethnicity 
(p(.001) and SES eftects (2(.001), 

Measurement aid no interactions found. 
Cemetry 8th grade math: 
Aigebraic notation -Sex effect (2(.05), setnicity 

.NUmber concepts (2(.031) 6 StS effects (2(.001),
and no interactions found. 
(Note: Means are not provided and 
other factors such as region, size of 
school, etc. were not considered.' 

Tsai &
Walberg
(1983) 

1206 male 
1117 fatale 
1840 White

335 neck 
130 Hispanic 
12 Mien 

13 years IA& math 
assesasent, 
1977-1798 

-Math achievement Experience in 
(74 itme) math ( tı. 16) 

-Math attitude -Ens 
(14 items) -Ettnicity 

-Reading materials 
(a..44) 

-Maternal educa-

-noi in achievatent (If • 41.72, 
40.57; F • 5.42' p<.05)

-MBE,ethnity, reading material, 
paternal and internal education, 
attitude toward math, and experience 
significantly contributed to the 
variance in math achievement 

tion (R2 ..32). First-order interactions 
-Paternal edam- among factors tested and foal not 
Urn significant. 

Meng 
(1976) 

321 Chinese 
121 Oilcan 

Grades 7 6 8 (blifornia -40-itaı oxıstructad lbst form: 
test frail item 
contained in menu (biased) 
specified standard -Bilingual 
achievesent tests (biased) 
Math capitations -EngUAh 
(20 items) culturally 

lıbrd problems unbiased 
(20 item)   Bilingual

causally 
unbiased 

-IN Chinese students uto lived in the 
U.S. < 6 years performed better on 
bilingual rests (Chinese/WA:a) 
than on tests written entirely in 
English. 

-Chinese loin achievers did better on 
modified form (unbiased) than on 
biased (original) form. 

-Chicano students scored higher on 
English form then on bilingual 
form. 



Table 6 (continued) 

SampleCharacteristics Setting/Experimental Dependent Independent
Author 6 Year #/Ethnicity Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results

Sirrentins 85 students Grade 6 -California Achieve- -Mader rating of -Subjects with greater than normal 
(1962) 168 students Grade 9 ment test: math body mass 

.Below 
body nose had poorer academic 
achievement. 

aimed 
Auger 

Webb 
(1984) 

33 females 
44 males 
(26% minority 
Black, Asian 
American) 

Grades 7 6 8 filth classes 
group dismission 
of math problems 
(exponents 6 
sclera'f lc 
notation) 

-20-item constructed -Task oriented 
achievement test ca interaction-
exponents å (13 variables) 
scientific -Sat 
notatial) -Ability level 

of group 

-Felades more responsive to 
requests for help than were males. 

-females were equally responsive to 
aLL group members. 

-tides responded to males more than 
to females. 

-Both males 6 females saght help 
from moles mere then from females. 

Webb & 
ßulltan 
(1983) 

105 students Cracks 7-9 2 average and 2 
above-average 
general math 
classes in Los 
Angeles, CA 

-Constructed test -Aska question, The most potent predictor of 
covering class receives response achievement was asking a question 
curriculua; -Asks question, and receiving no answer. This 

-Ouriculua for receives ro was negatively correlated with 
average clams; response achievement (r 0-.41 and 
Consumer math -Aska questions r • -.42, i5.501) in 2 samples. 
area 6 perimeter -Gives help 46king a question and receivirg an 

-Receives help answer 'es positively related to 
4brka alone achievement (.24, p<.09 and .34, 
-lıbrlui with other £<.02) in 2 samples. 
-Off task 



Table 6 (continued) 

Author 6 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent

Condition Variable/Measure 
Independent 

Variable/Measure Findings/Results 

lıbbb 6 
limılerski (1984) 

107 'Indents 
(SI% female et 
544 minority) 

Grades 7 1. 8 -3 junior high 
math classrooms 

-Small vs. whole 
class grouping 

-Cırriculue for 
above average 
classes: connaer 
math probability 

-.nth ability 
-Introversion 
-Ines of control 
-16 dif terent 

9b difference in achievement bermen 
small-groups and whole-class instruc-
ticn found. 
Interaction variables (for email 

-24-itme constructed 
test related to 
curriculum content 

interaction 
variables 

-Classroom grouping 

group) related to achievement: 
gives explanation (r • .47) 
receives no explanation (r •-.58) 
receives response to procedural 
question (r —.33) 
Interaction variable (for whole class) 
related to achievement win reoeiving 
help from teacher (r - .45) 

-Ebr both small ard ;hole-class groups 
analyses. ability wdthin group was 
controlled. 



Table 7

FACTORS RELATED TO SCIENCE PERFORMANCE

Author t Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental 

Condition 
Dependent 

Variable/Measure
Independent

Variable/Measure Findings/Results 

Akers 424 students Grade 8 18 Introductory -4 competency meastres -Behavioral objec- -Treatment x sex interaction 
(1980) Physical Sciences of IPS course tives for all 4 found. Females who received 

(LPS) clemaes; units behavioral objectives achieved 
Virginia, sub- -Behavioral objec- significantly higher than 
urban district; tives for 2 mite females uto did not, on 2 of 
treatment was the -Behavioral objec- the 4 ccapetency measures. 
provision of tives for no units 
behavioral objec- -Sex 
tives 

Berneuter 65 Black (kade 7 3 science classes; -lemıntssee Self -Reading level -A significant mrreletion was 
(1981) students 29 students (OEmtiol Concept Scale-total -Meth score fount between science grade 

group). Ware -GPA and self-concept (15.05). 
46 students (ex- -Family size 
perirental group); -6cienoe grade 
experimental group 
given lö weeks of 

-#ge 
-6ex 

values clarification -SES 
lessons -Values clarifi-

cedce 



Table 7 (continued) 

SampleCharacteristics Setting/Experimental Dependent Independent
Author 6 Year #/Ethnicity/Sex Age/Grade Condition variable/Measure Variable/Measure Findings/Results 

Bin Abciullah 24 males Grade 5 ttwfoundland; stu-  Ability to generalis Instruction in the -Cifferences were found for stu-
4 Lowell 
(1961) 

24 females dents nmodomly 
assigned to experi-
mental or control 

"Insect" and "Animal" form of a aental set 
-6ex 
-levels of stimulus 

dents instructed in the concept 
of "Animal" at all levels of 
stimulus complexity. 

conditions; treatment complexity (related -Though no overall differences 
was instruction in a to the number of were found between experimental 
particular concept attributes avail- and control groups for the 

able) concept of "Insect" due to 
ceiling effects, When degree of 
stimulus complexity wee con-
sidered, students in the experi-
mental group were able to select 
slightly more instances of the 
most complex items illustrating 
this concept (7 4.63, 

3.79, 2(.65): c 
-No sex differences were found in 
ability to generalize. 

BODWII, Fournier 75 Wilie Grade 5 Colorado, rural -Science Concepts -Flagetian COncrete -tleatican-American students scored 
& Moyer(1977) 75 Mexican-

American 
district Zest (Rxtrnier,1975) 

Science grade 
Ramming Test: 
Oxıservation of 
weight 

significantly lower then White 
students on both tests, 25.01. 

-Author's conclusion: Student 
lergth 
Area 
Continuous quantity 
(volume) 

.1:1 correspondenoe 
f2ass inclusion 
Transivity 
Euclidean space 

.Spatiality 
Oielocity 

-Ethnicity 

lag in development was "2+ years. 
-Having a Spanish surname and 
Spanish as a home Legume were 
negatively related to science 
achievement and performance on 
Flagetian test. 

-Science grade Nms predicted by 
"velocity," (r • .26). 

-Science testwas predicted by 
voluse" (r •239) aid 

"spatialitý (r ... .41). 
-HOme language 



Table 7 (continued) 
Sample Characteristics Setting/Experimenal Dependent Independent 

Author 4 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Cohen (personal 129 students (kale 4 ibıır 4th grade mid -cnis &fence national -Bilingual ;Towns -Students in 4th (kade amen 
veri okatim, are 5th grade bilin- percentile involvirg hands-on raised their performance, an 
1984) gual classes in Santa and cooperative average. from 362 to 492 over a

Clara Gamy, learning owlet= one-year period. 
California 

24 students Grade 5 -Students in the one 5th Ckade 
(predısdnantly class raised their performance 
Hispanic) fra 292 to 322 over a one-year period.

Holmes Taal staple 9 6 13 yeas NAEP science assess- -elf ferenoe betwew Test dumin: -9 year old Black snail:as have 
(1982) 80,033 students; 

of these, 2,500 
ment. 1976-1977. 
Unit of wards 

Black ad national 
performance in 

-Timmy (kricw-
ledge, skilla, 

difficulty with caıprehension 
ovareises, application and 

at each age 
answered each 
exercise 

400 Blacks 
125 Hispanics 
50 Asians 
50 Native 
Americans 

wee the mater of 
item with national 
Z pus of 502 or 
better: 96 items 
for 9-yearolda, 
120 items for 
13-year-olds 

passing understraıding. 
ııpplicaticrıs) 
CategorY (biology. 
physical scierım) 

lumıleige snot analysis or 
synthesis). biology ad 
physical science. 

-13 year old Slack students 
had trouble with cmprehensice 
fold applications. biology 
and gııyaical science. 

1,925 birites 

Howe, Hall,
Stanback, &

26 bidte salsa Grades 8 6 9 
26 Bladr males 

&inane classrooms 
(activity centered) 

-Final grade in 
'Clare 

-19 categories of 
obeervaticn 

db race difference in observed 
learning." "attending" or 

Seidman urben junior high -California Achieve-- "nonattendire were flu d. 
(1983) sent lbst: Mmth -Controlling for CAT41 and OU4, 

-California Achieve- "learning" (r.47, LIC.01) end 
slam Ins: leading "attending" tr..40, LıC.01) were 

-Ethnicity positively asiociated with end 
of year grade, ard nonattending 
10B negatively associated with 
end of year grade for Black but 
at for White males. 



Table 7 (continued)

 Characteristics Setting/Experimental Dependent Independent 
Author å Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Hoke å Shoes 29 males 10 years Three intact classes -Pause And heaviness: -added classroom -Pretest: 
(1981) 35 femoles in Bedfordshire, (conservation of experiences with M>F(i if 3.1)t •2.54, 

hıgLani substance, ccasenıa- volume at-a hesvi- 2(.01 a 
tion of weight, ness -it:attest: 
density and volume, 
displaced volute, 

-Sex H)F (j74.2, it03.9) but no 
&Menu= in change between 

siae); tasks rated gales and forales 
an 1-6 scale corre- -Ni test of mean posttest 
sponding to Piagetian difference hoe conducted. 
levels of developent 

25 females Grade 4 2 intact class- Guided classtoca -Pretest: 
22 males 10 years rooms, in Austin, 

Texas 
experience

-Sex 
M>F (xm=3.8, xf=2.9) t=2.68, 
15. 1 
-Posttest: 
M)P (im74.6, ir3.9), but no 
difference in change between 
gales and females 

-No test of mean posttest 
difference was conducted. 
Note: The females did gain 
more thai the males for bail 
British and American students, 
but moles still exceeded female 
perfonmenced 

-Also, there was no difference in 
the pattern of developımıt of 
ideas of volume and density; 
rather, a time lag in develop-
ment for girls ilces kind. 



Table 7 (continued) 

Author6 Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental 

Condition
Dependent 

Variable/Measure 
Independent 

Variable/Measure Findings/Results 

lager, Kalk, 97,000 %b te 9, 13 6 17 MEP aseesament, -Combined meth, -Class age -For 9 year old White students, 
6 Searle (1984) 17,000 elark year old, 1974-1975, 

1976-1977, 
science and reeling -Relative age all factors with the exception 
(ratio of correct -Sex of sex were significantly related 

1917-1978 responses to -Parelt education to addeuement. 
attempted =erases) -Hose environment -For 9 year old Black students 

-Region all factors including sex were 
dype of community signifiantly related to achieve-

ment. flor these students sex 
res negatively related 
( B -.045, F 0 6.6, 25.01). 

-Pbr 13 years old White studeıts, 
all factors with the exception 
of age were significantly related 
to achievement. for these 
students the'effect for sex mas 
0 = .023, F = 9.4,25.01. 

-Pbr 13 yesi old Black stUdents, 
all factors with the exception 
of sex were significantly related 
to achievement. 



Table7 (continued) 

SampleCharacteristics Setting/Experimental Dependent Independent 
Authori Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results

Ilta Al nuke 145 males Grade 7 3 school districts -Predicting Displaced -Crystalized ability -Sex differences in predicting 
(1983) 159 feeder in California %hoe Ihst (umbıdery) displaced velur tiers found, 

-fluidability 
(letter series) 

63%. if 49Z. 
Malesused correct volume 

-Cognitive style strategies more often; as 
(find a shape) females get older they increase 

-Spatial vieualize- their ume of volume strategies. 
tion (paper -Detensinents of predicting 
folding) displaced volume wore vocabu-

-Ibrizonality/ lary, letter series, familiar 
verticality field, SES and sex (not formal 
(lister level) reasoning or courses). 

-formal reasoning 
(balance, controlling 
variables, permuta-
tions. combinations) 

-Sex 

Lynch & 481 students Grade 7 Six Taamenium high -16 =wept words in -Sex -At 7th Grade, significant dif-
Paterson 
(1980) 

504 students Grade 8 schıola (12-16 years) octane (K-a s .71) 
including one all- as multiple-choice 

-Gracie feresıes between males and 
females for 8 of 16 items: atom. 

Wye school and as free lemma molecule. ion, solid, liquid, 
items (mess, length, volume, compound, and mixture. 
area, volume; solid, (Note: Sur molecule, FM; all 
liquid. gas; element, others, W. bemoans provided.) 
amıpoınd, mdxture; -From figures, the sex differences 
atom, molecule. ion; at 7th grade appear to range 
electron, Fenton, from 3% to 152 points. 
neutron) -lhoıgh statistical analyses uere 

not marketed for 8th grade 
students, Won 7 of 18 items: 
liquid, solid, moss, volume, 
neutron, compound, and electron. 

Mon molecule and protrom 
Itesq ı most differences are 
relatively small, increasing 
differences are seen for mass, 
volume, liquid and solid in 
favor of melee. 



Table 7 (continued) 
Sample Characteristics Setting/Experimental Dependent Independent 

Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Morse I. Handley 81 females Grade 7 7th-grade students -Opoperative Science -Tsak-related social -Sex differentiae in task-related 
(1982) 94 males 

(412 White 
observed on six 
occasions for total 

'Dast (ar) interaction 
-Observation nth 

social interaction tore found in 
adef100 classrooms. 

59Z lank) of 3 hours of °ner- sodas as target 4011 for total interactions and 
vation over a period -Sex number of instructionalquesting 

89 finales (kyle 8 
101 sales 

of 15 months; at the 
end of the study 

weed by tenter in both 7th and 
8th grade. 

(40Z MOW students oars in 8th -OM for student resp:ınse tins in 
60Z Black) grade 8th grade. 

-Interaction variables entered as 
a set (no response to question, 
unsolicited respanses, direct 
instructional questions, teacher-
initiated instruction, simple 
acknowledgment, correct 
responses, teacher wait time,sad 
social questions) accountedfor 
232 of the variance in students' 
'science achievement F(8.146) 
- 5.48, 2(.01. 
(tbte: Paste differences were 
Ø reported.) 

*wombs it 85 bidte U years Laboratory-volunteer -Spatial Relations -Pasininity -Spatial abilities correlated 
Banns females ample Subtest of Frisary -Personality with socially desirable masculine 
(1%3) Mental Abilities Attributes traits, B - .43, 2(.001 

Test                          Intellectually Ideal self, B - .37, 2(.01 
-Kock Design Subtest relevant =scull= Opposite sex desire, B - .28, 
of WLSO-R sex-typed item 2(.01 

-Liking to be person Racially desirable feminine 
of opposite sex 

-Activity in spatial 
traits, B - -.25, 2(.05 
CPI femininity, t - .38, 2(.031 

activities 
-Physical maturation 

Rosiest =oration 8 - .25,
2<.01. 

(% body fat) 



Table 7 (continued) 

Author A Year 

Overton &
Naehgn 
(1982) 

Payne, Smith 
6 Payne 
(1983) 

SampleCharacteristics 
#/ Ethnicity Sex Age/Grade 

33 females Meanage 
27 isles 13 years, 

4 months 
13 years, 
4 months 

24 Black males (rade 4 
39 Black females 
40 White soles 
68 Rd= females 
26 Made males Grade 8
41 Blade females 
68 White males 
52 White females 

Setting/Experimental 
Condition 

Catholic school 
attendees; 
Wite middle class 

Participants in 
innovative sciane 
curriculum in urban 
school system, 
Georgia 

Dependent Independent 
Variable/Measure Variable/Measure 

-Penekdame task - a -Intellectual 
variation of Wielder Achievemaıt 

& Piaget task Responsibility 
-ard sorting task Scale: helpless 
tesed an information vs. mastery-oriented 
fros pendulue task -Sex role 

-Plant task—attributing 
causal factors to plant 
health 

-Cambinations teak to 
test fac systematic 
strateu 

-Aggregate Science -rikrvey of Nellage 
lhat Score, derived ¡eat Mesta 
from 4 objectives- developed tome 
based exams developed Harnisch, Hall, & 
by authors Fyffe, (1980) 

-Exam covered instrument 
material taught -Ethnicity 
during school year -Grade 

Findings/Results

-Nain effect for helpless/mestery 
(1(6,53) • 2.42, j<.04) and sex 
vole x helpless/mastery (1(6,53) 
• 2.35,15.01) were Nation all 
taska taken together. For all 
tut plant task, masculine/help-
less subjects ad aniroanous/ 
mastery subjects performed 
better then androgynoue/helpless 
subjects. O' plant tali', 
mesculine/helpless and feminine/ 
mastery subjects performed 
better then fesinine/helpless. 

-"The present study found no 
Loomed operational competes= 
deficit for females. Nır did 
individuals edth a feminine sex 
role perform more poorly than 
those with a masculine sex role." 

-Significınt correlations were 
found Women test anxiety and 
test perfonmonce for: 

.39 Black mele-grade 4 
-.31 White gale-grade 4 
-.30 White male-grade 8 
-.39 'kite famle-grade 8 

-Only for Blade males in grade 4 
were mote anxious students 
better performers. 

https://2.35,15.01


Table 7 (continued) 

Characteristics Setting/Experimental Dependent Independent 
Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Ryman (1977) 48 ittite males Mean age &gland -Classification lest ,lype of instruction: Ades in traditional (T) classes 
48 Uhite females 12 )ears, in biology .Traditional scored higher (32.58) than 

5 months .Niffield hinds-on Nuffield (N) males (27.42) or 
sorting of specimens females in (T) 25.42 or alifield 

-Sex (N) 24.58 classes. 
-Intelligenoe -Interaction of sex, intelligence, 

and ttestment fatal: 
Assn females scored higher 
in N (34.17) than T (21.67). 

.11elaf-average females scored 
higher in T (29.17) then in 
N (15.00). 

.sort males scored higher in 
T (37.42) then N (33.92). 

.Bekw-farerage males scored 
higher in ?then N. 

-Ni signifiant first-order Oaf 
effect found. 

-ti significant sex x treatment or 
sex x intel/fgenoe effects found. 

-Significant sex x treatment x 
intelligence (114.04,2(.01) 
found. 

-This aggasts that lack of 
experience with scienze objects 
may be casing lover achievement 
for females. 

https://114.04,2(.01


Table 7 (continued) 

Sample Characteristics Setting/Experimental Dependent Independent 
Author b Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Tragust 18 sales Grade 8 individually 4eleplame poles task -Sex -Significant fax differences 
(1980) 18 faales interviewed (n3 -Railway lines task in telephone poles, rods, water 

information an anc -Rods taak level, and triangles found, 
ot interviewer) -later level /OF, p(.05. 

-Similar triangles -Member of students who paseed: 
-hbiel landscape M F 

36 : 21 on telephone poles 
21 : 5 on rods 
36 : 16 on water level 
21 : 9 on triangles 

-Only 2 subjects passed model 
Ladsompe. Oa railway ties, 
something taıght in art class, 
no sex difference observed. 

4b disongan of when theft tasks 
should be learned. 



Table 8

FACTORSRELATEDTO COMPUTER PARTICIPATION ANDATTITUDES

Author & Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental Dependent 

Condition Variable/Measure 
Independent 

Variable/Measure Findings/Results 

Collis (1984) 539 males frade 8 Victoria, BC -Computer class -24 item constructed ,Attitudes correlated with 
479 females Cmumla participation attitude survey experience for males 

(p<.01) but not for females 
(PC.09). 

-Attitudes account for 52 of 
the variance in school 
experienoe for males and 32 
for females. 

-"A negative correlation 
occurred between campister 
studies And self-confidence 
in meth for grade 8 
females." 

Demarest & 112 males Grades 3 All students in one -Ratings of comfort -Home 0.nership -55.62 hose comers and 38.32 
?Mamie (un- 111 females & 4 district enrolled in with omputers non-owners reported high 
published 
manuscript, 
1984) 

11W Prcgran comfort with casputers 
(P(.05). 

Ibtler (1985) 293,717 students Grade 6 California Statewide Sirvey of Basic Skills: -Sex -Children from professional 
Testing, 1983 Computer Literacy -SES (as measured by 

4ınnıbı dary parental occupation) 
or more skilled families > 
children from less skilled 

Interactive and batch families. Differences in 
-Systems ccıopments molter literacy according 
-History to parental occupation are 
-Systematic prceedures 1.5 times larger than sex 
-Stople program differences. 
Specific uses -fib interaction bensesı SES 

-Careers and sex though the 
difference between sexes 
yes greatest at semipro-
fessional and professional 
levels with M>F. 



Table 8 (continued) 
Sample Characteristics Setting/Experimental Dependent Independent 

Author 6 Year #/Ethnicity/Sex Age/Grade Condition Variable/Measure Variable/Measure Findings/Results 

Lockheed (1984) 42 males 
45 females 

106 mhos 

Grades 7 
b8 

Grades 7 

Oregon 

Eiseman 

-ampler class 
participation 

-Experience gain 

-Sex 
-Interveıtiorı grams 

-Access 

Aır "omputer class partici-
patim: 
-ln Oregon, at the begiming 
of the year. 1,1>F (642 vs 

95 feselem a8 
Alliimee Equity 
Project to increase 
female access to 
momenters 

-Computer class 
-Frequency of amputer 
use 

2270; at the end of the 
-ln Wisconsin. at the 
begirmirg of the year. M a F 
(412 va 452); at the end of 
the year, both increased 
participation to about 702. 

-For females. AMNON, class 
participation and frequency 
of use were significantly 
related to experience gain. 

-ibr males, only prior 
experience ard frequency of 
use were related to gain. 

Rems & limite 19 females Grade 6 Parochial school -Rating of computer 4btivatimal quality icticm: 
(1983) 21 males Rana (1-10, high 

rating positive) 
of game: 

frction 
i0F.7ın - 8.78, xf - 7.80 

Simulation Simulation; 
fUzzle. problem solving Ø.Tcs 9.3, if = 8.4 

Mae: 
FM. = 9.14, We di 7.5 



Table 8 (continued) 

Author č Year 
Sample Characteristics 

#/Ethnicity/Sex Age/Grade 
Setting/Experimental

Condition
Dependent 

Variable/Measure 
Independent 

Variable/Measure Findings/Results 

Sasdener & 17 males Grade 6 Middle class suburban 17-item constructed -Sex -Significant effect for meth 
Heimann (1984) 15 females district (15% computer attitude -Meth achievement level achievement (1214.1, p(.05) 

minority population) scale: (high vs. low) on computer self confidence,
-General attitude no meth by sex interaction. 

toward amp Iers 
-Self confidence with 

NO mein effect of meth 
achievement for perceived 

computers utility of computers, though 
-Utility of computers sex by meth ability inter-

action ions significant 
(F-3.59, 15.07). However, 
MOM response ums "no 
opinion." 
NO main effect for meth 
achievement on general 
attitude, but interaction 
of achievement by sex was 
significant (E.4.57,2(.04). 
High meth females and lab' 
meth seles rated computers 
lower than low meth females 
and high meth males. 

Wilder, Mackie, 44 meles Grades 4 Suburban c'wnity -Liking of genes -lype of game: -Female players liked Naze 
& Cooper (1985) 40 females 65 in central Neu Jersey (5-point scale, -Piper and pencil (Maze (4.25) > Penmen (4.0) > 

-amen with high rating game) Missile Command (3.3). 
-Missile Command indicating liking) qbnviolent computer -Moles liked all equally 

game (Pacman) 
.Violent computer game 
(Missile Comiend) 

(4.2, 4.4, 4.4 respective-
ly). 
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Affective 
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remainingstudies were 

contucted from 1967-1977 
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Scam argram effect within SES 4:Peg/gal program nutcase AfOli1B .65 disadvantaged 
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-Tie effect of activity 
based ICU= programs Is 

A 
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• .30 average 
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incept affective. 
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Cabinet cognitive level 
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A . .C6 (36) elemarvary Fleming & Was 
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• .32 (11) saddle 
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Oomhined cognitive level 
• . .11 ( 7) addle 
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• - .42 (12) addle 
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Combined cognitive level 

SC14%100 achievement 
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A . .30 ( 4) addle 
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Sclera attitude • - .08 ( 3) element-an' 
A . .02 ( 4) mdtkiLe
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stoly atd 1 field arti-
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Flaming (1982) between 1960-1982 were 

analyzed for statists in 

Comprehension 
hOF 
KW 
?OF 

A 

A 

. .09 junior high 
.16 elesertery 
.16 jailor high 
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Proportional remeedrg 
(volume displacment, 
equilibrium in todrolic 
press and baLsıee, hauling 
weight on inclined plane, 

KW 
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&War high We edam pagros: 
Nat *dance curricula (M)
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Analytic skills 

MOT 

MOT 
PISOT 
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A 
A 
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tion on publicatim date 
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&der high physical science Ingram: 
Nos science °triads (GW) tchierıment MOT A = .31 
Traditions/ (T) Perceptions MOT A - .31 

Frocess skills SISC>T A - .oe 

/emoted science program effect 
ıdthin ma grouping 
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Achievement 
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I>NSC 
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NSW 
WO? 
TAW 
SOOT 
NØT 
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A 
A 
A 
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= .25 see sample 
- .45 mixed ample 
- .55 female ample 
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- .32 female simple 

-Only 19 effect sizes wail 
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samples. Wm simple ens 
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'DM 
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A 
A 
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- .16 male sample 
- .52 aimed Ample 
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- .3) male staple 
- .31 mixed ample 
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greater dun or equal to 752 
male. it 10 ceded as a male 
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Similarly. when sample los 
greeter Mr or equal to 75X 
female. it ism coded as a 

Belated skills /SOT 
MOT 

A - .01 male ample 
- .3/ Wm! ample 

tamale sample. 
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Sex: tggrwated motivational Steinkeemıč. Mbehr -298 nemples involving 
mmle(M)/female(E) orientation 

Olmensions of salvational 
MOF .29 large scale (1984) 

stones 
school-age students 
published betwee► 1965-

orientation: 1981 were included in 
Science important 

Enjoy science 

MDF A 
F)M A 
M)F A 
10F A 

• .13 total articles 
=-.05 large scale studies 
- .04 total articles 
• .35 large scale 'tulles 

analysis. Information an 
samples were obtained from 
83 articles, science test 
manuals and an ısıspecified 

Science me self !OF A - .21 total articles number of large scale 
fOF A • .16 large scale studies (national and inter-

Nbt just for boys 

Active involvement 

FX4 A 
Nit given 
MDF A 

--.61 total articles 
large scale studies 

- .12 total articles 

national) studies. 
Information an publication 
date and subjects' grade 

Sex effect within SES 
(extracurricular) 

Motivational orientation 
KO A 
nti A 

- .54 large scale stulles 
—.22 disadvantaged 

is not provided for 
indivhlual studies. 

M>F A - .67 upper middle 
Fki A —.01 mixed 
FX4 A =-.22 disadvantaged, 

total articles 
!OF A - .67 upper midd/e, 

total articles 
F>M A =-.01 mixed, total 

articles 

Teaching strategies: 
Elıperimental &Lem leactdng 
Strategies (EST)/Traditional 
Strategies (T) 

(bobbed achievement mea-
sure incluling high and 
low cqgnitive outcomes, 
problem solving, critical 
thinking, creativity, 

EMT 
EST>T 

A 
A 

- .36 elementary 
= .30 middle 

fűse 6 Oey (1983) -4C0 effect sixes tore 
obtained from 160 studies 
published since 1949 ad 
included students in 
grados 6 to college. 332 
ot effect sises uere from 

logical thinking, and 
affective meastres 

'tulle' published since 
1975. No sex or ethnic 
effects uere reported. 
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Teacher age 
licher science training 
Tidier aduowtbon and perfonmence 
'Ascher intellectuel 
Teacher attitudes 
Tidier age 

Student cognitive outcome 
Student cognitive outcome 
Student ccapitive outcome 
Student cognitive outcome 
Student cognitive outcome 
Student affective outcome 

r . .13 
r . .19 
r . .10 
r .15 
r . .10 
r . .26 

Druva 6 Anderson 
(1983) 

-65 studies of students in 
grades K-I2 were included 
in the analysis. Of 
these, 75Z uere =ducted 
during 1966-1975. Infor-
mation on publication dote 

leacher science training 
Tidier education and peat:mime 
leacher self 

Student affective outcome 
Student affective outcome 
Student affective outcome 

r . .18 
r . .12 
r.-.12 

and subjects' grade L not 
provided for individual 
studies. Student sex oc 

leacher social 
lbscher efficiency 
Umber temperaıent 

Student affective outcome 
Student affective outcome 
Student affective outcome 

r .-.14 
r .-.20 
r .-.10 

ethnicity effects were 
not emamlned. 
-Oarrelations of student 
cognitive outcomes and 
measures of teecter sex, 
personality, self,
sociability, values as 
cell as enthusiasm, 
effidency and temperament 
fell below .1 and were, 
therefore, omdtted from 
the table. OarreLıtions 
of student affect and 
messures of teacher 
intellect, values, 
enthusiasm and attitudes 
were also omitted as r<.1. 
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Mean Correlations
Factor I Factor 2 (numberof studies) Author& Year Notes

Omni ability Science achievement r • .25 ( 9) elementary Flaming 6 Malone -169 stmlies involving stu-
r • .59 ( 5) piddle (1983) dents in grades K-12 

8ES Science achievement r • .20 ( 9) elementary Ølir ed fame 1960-1981 
r • .26 ( 5) Øe were Incluied in the 

analysis. Information on 
publication date and 
subjects' grade is not 
provided for individual 
studies. 

-Correlaticas of sex with 
science attitude for both 
elementary and mdddle 
grade levels were omitted 
fram the table as r<.1. 
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Factor I Factor 2 (number of studies) Author & Year Notes

Almegited self tuns 
Aggngstad self tames 
lignıgatal self teems within grade 
level 
Aggregated self tams within 
ıthnıcıg 

INggragatsd self terms within set 

Aggregated self tones within BBB 

Math addevement 
Sciance achievement 
1411Matte1Perfolunrce/
acIdevennt 
iflignietedPettpaure/
achievement 

IffilrePtedPerformancei 
addevement 
Aggregated Flamenco/ 

r .20 (35) 
r .24 (12) 
r - .20 (65) primary 
r .27 (44) secordary 
r .33 (28) Anglo 
r .19 07) Blocit 
r - .23 ( 4) Chicano 
r .26 (40) soles 
r - .24 (39) females 
r - .13 (18) lov 

Bamford 6 Hattie 
(1982) 

-128 studies were analysed 
for students in preschool 
to college. Information 
on publication dace and 
subjects' grade not 
2rovided foc individuel 
studies. 

-lb alpine/AZ difference 
harm seso correlations 
for sex (F(1.554) 1.58. 

Self-conompt of ability 

achievement 

iffirefgatei Porto:moil 
achievement 

r .25 (15) middle 
r .22 ( 6) high 
r .42 (20) 

p = .21].
alkali foc for SES to have 
loa positive relationmhip 
with self-echieneent 

Self merectattat Aggregated prforeeıce/ 
whines:a 

r .53 ( 1) correlation but problems 
with defining and 
fraıring 823. 

-Cbrrelations between 
addevement/perfornınce 
Old 13 other self terms <.27.

Aleletioomtdp of self-ccacent 
and addefemat variai de-
pealinmg upon sasere teed. 
Men correlations batman 
easeures of self-concept ad 
achievement ware greater for 
teacher ratings (r .34) ar 
CPA (r - .36) thin for stan-
dardized manures (r<.21) of 
achievers*. 
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Factor 1 Factor 2 
Meancorrelations 

(number of studies) Author &Year Notes

Student ege Student cognitive outcome r - .30 (16) elementary Kahl, Wale, 6 -169 studies published 

Stuiet axe (b&ite/Rack) Student cognitive outcome 
r - .42 ( 7) junior high 
r - .17 (13) elementary 
r - .19 (12) junior high 

Fleming (1982) berween 060-1981 uere 
analyzed for students in 
grades K-12. Infonaation 

Stacie* race (Rae/Hispanic) Stuiemt cqgnitive outcome r - .13 (12) elementary on publication date and 
Student SIM 

Student attitude/motivation 
(schcol/science) 
Sealant self-concept 

Student cognitive outcome 

Student cognitive outface 

Student cognitive ouomme 

r - .30 (19) elementary 
r - .29 (13) junior high 
r - .31 ( 4) elesentary 
r - .19 ( 3) junior high 
r - .35 ( 4) junior high 

subjects' grade is not 
provided for individual 
studies. Half of the 
studies eıcamined sex 
differences. 

Student internality Student ccgnitive outcome       r = .43 ( 2) elemseary 
r - .62 ( 1) junior high 

Student math ability/perfonmence Student cognitive outcome r - .46 ( 8) elesentexy 
r - .52 ( 3) junior high 

Student IQ Student cognitive outcome r - .42 (27) elementary 
r = .43 (14) junky high 

Student age Student affective outcome r = .15 ( 2) elementary 
r - .15 ( 1) junior high 

Student sex Student affective outcome r = .10 (11) elemitnrY 
Student math ability/performance Student affective outcome r —.16 ( 1) junior high 
Student 114 Student affective outcome r = .19 ( 3) elementary 

r = .12 ( 5) junior high 

Affect within sex Science achievement r - .19 aales Steinkamp 6 Meehr -22 of 66 studies rare 

Cbgnitivs abilities within sex Science achievement 
r - .18 females 
r - .36 aales 
r • .32 females 

(1983) published since 1975 and 
included students in 
gates 4-8. Ihe remaining 
studies were candıeted 
from 1966 and included 
mumieis from 3 years to 
college Age. 

-41rrelation of cognitive 
ability with affect ems 
omitted from the table se 
r(.1. 
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Individual StIS 
Scisool SES 

Mathematics achievement 
Mathematics achievenent 

r = .25 
r . .70 

lihite (1982) -5 out of 101 studies 
analyzed were conducted 
since 1975. The remaining 
studies were published 
from 1918-1974. Infor-
mation on publication &to 
and subjects' grades Ls 
not provided for 
individual studies. 

Attitude within grade level 

Attitude within sex grourdng 

Science ıschievammt 

Science achievemmt 

r - .18 elementary 
r = .14 junior high 
r = .30 all male 
r = .15 all female 

Wilson (1983) -43 studies involving 
students from grades 3 to 
college were included in 
the ane Informatics% 

r - .14 mixed an publication date and 
subjects' grades is not 
provided for total sample 
or individual studies. 
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Programs For Minority Students: 

American Indian Science and Engineering Society (AISES) 
Education Director, Ann Card 
1320 College Avenue 
Suite 1220 
Boulder, Colorado 80303 
(303) 492-8658 

Blacks and Mathematics (BAM), A Visiting School Lecturer Program sponsored 
by the Mathematical Association of America (MAA) 
Director, Professor John W. Alexander, Jr. 
Department of Mathematics 
Wentworth Institute of Technology 
Boston, Massachusetts 02115 
(617) 442-9010 

Finding Out/Descubrimiento 
Director, Elizabeth B. Cohen, Professor 
Program for Complex Instruction 
Center for Educational Research at Stanford (CERAS) 
Stanford University, Stanford, California 94305 
(415) 495-3983 

Mathematics, Engineering, Science Achievement Program (MESA) 
Executive Director, (Interim), Richard T. Santee 
MESA Junior High School Program 
Director, Julian Zaragoza 
Lawrence Hall of Science 
University of California 
Berkeley, California 94720 
(415) 642-5064 

Math Bridge Program 
Director, Don Birmingham 
University of Minnesota 
117 Pleasant Street, S.E. 
Minneapolis, Minnesota 55455 
(612) 373-2673 

National Action Council for Minorities in Engineering (NACME) 
Director, Bob Finnell 
3 West 35th Street 
New York, New York 10001 
(212) 279-2626 



PRIME, INC. 
Executive Director, Alexander Tobin 
1831 Chestnut Street, Suite 68 
Philadelphia, Pennsylvania 19103 
(215) 563-1718 

Program for Rochester to Interest Students in Science and Math (PRISM) 
Program Director, Constance Mitchell 
Rochester Public Schools 
12 Mortimer Street 
Rochester, New York 14614 
(716) 325-5139 

Project SEED (Special Elementary Education for the Disadvantaged) 
Director, William F. Johntz 
2336-A McKinley Avenue 
Berkeley, California 94703 
(415) 644-3422 

Saturday Academy 
Director, Nellouise D. Watkins 
Bennett College 
900 East Washington Street 
Greensboro, North Carolina 27401-3239 
(919) 370-8648 

Saturday Science Academy 
Director, Melvin Webb 
Center for Science and Engineering (RCSE) 
Atlanta University 
223 Chestnut Street, S.W. 
Atlanta, Georgia 30314 
(404) 681-0393 

Southeast Consortium for Minorities in Engineering (SECME) 
Executive Director, Carolyn C. Chesnutt 
Assistant Director, Ann Wilson 
Georgia Institute of Technology 
Mail Code 0270 
Atlanta, Georgia 30332 
(404) 894-3314 

Programs for Girls: 

Computer Equity Training Project* 
Director, Jo Shuchat Sanders 
Women's Action Alliance, Inc. 
370 Lexington Avenue 
New York, New York 10017 
(212) 523-8330 

*Though the project is no longer operating a product is available 
describing strategies used. 



Expanding Your Horizons in Math and Science 
Math/Science Network 
Math/Science Resource Center 
Director, Jan MacDonald 
Mills College 
Oakland, California 94613 
(415) 430-2230 

Math for Girls Project 
Director, Nancy Krienberg 
Lawrence Hall of Science 
University of California 
Berkeley, California 94720 
(415) 642-1823 

Women and Mathematics: Visiting Lecture program, sponsored by the 
Mathematics Association of America 
National Director, Dr. Carole Lacampagne 
Department of Mathematics 
University of Michigan - Flint 
Flint, Michigan 48503 
(313) 762-3244 

Programs for Educational Personnel and Parents 

EQUALS 
Lawrence Hall of Science 
Director, Nancy Krienberg 
University of California 
Berkeley, California 94720 
(415) 642-1823 

Family Math Program 
Director, Virginia Thompson 
Lawrence Hall of Science 
University of California 
Berkeley, California 94720 
(415) 642-1823 

Ideas for Equitable Computer Learning* 
Jane G. Schubert 
Principal Research Scientist 
American Institute for Research (AIR) 
P. 0. Box 1113 
Palo Alto, California 94302 
(415) 493-3550 

*Though the project is no longer operating a product is available 
describing strategies used. 
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