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ABSTRACT

This thesis reviews past research on gender differences in 

mathematics achievement and attitudes toward mathematics. The 

review is divided into three categories: gender differences that have 

been found in mathematics, possible causes of those gender 

differences, and ways to eliminate the gender differences. A small 

community in Montana was tested for gender differences in 

mathematics achievement and confidence in the learning of 

mathematics. The subjects consisted of 55 females and 56 males in 

grades eight and nine. The subjects’ scores on the Fennema-Sherman 

Confidence in the Learning of Mathematics Scale and the CTBS 

Mathematics Achievement Test were compared to each other and to 
other research results. No significant (a =.05) gender differences in 

mathematics achievement or in confidence in learning mathematics 

were found in the sample, and a positive correlation between the two 

variables existed. The results from this particular small town 

contradict past studies that show a gender difference in favor of 

males in the field of mathematics.
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INTRODUCTION

Since I am a female majoring in mathematics, many people 

have asked me the same question: as I was growing up, how did I

+ overcome the fact that males dominate the field of mathematics?
This thought never occurred to me until I had reached my second 

year of college and a professor asked me about it. The national 

statistics show that males consistently perform better in 

mathematics than females (Meyer, National Assessment of 

Educational Progress [NAEP], cited in Leder, 1990). But why had I 

never encountered this disparity while I was growing up? In my 

high school class, more females participated in upper level math 

classes and achieved higher math grades than males . This question 

motivated me to study gender differences in mathematics for my 

honors thesis in hopes of discovering some answers.

This thesis researches gender differences in students’ 

confidence levels as they are learning mathematics. The students are 

eighth and ninth graders of a small town in Montana, renamed 

Allenville. To determine if gender differences, either in

mathematical achievement or in confidence in the learning of 

mathematics, existed in this small sample of students, mathematics 

achievement test scores and confidence level scores were compared. 

Ten years of enrollment data for the advanced math class were part 

of the analysis for this study. The possibility of a relationship 

between mathematical achievement and math confidence levels in

Allenville needed to be examined as well.

1



Along with an introduction, this thesis consists of national 

research on gender differences in mathematics, an analysis of the 

research involving a small town in Montana, a comparison of the 

results found in the research to the national expectations, and 

concluding comments.
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NATIONAL RESEARCH

One researcher has pointed out: “Mathematics is a major key 

necessary in unlocking a majority of important career opportunities” 

(Rekdal, cited in Cramer, 1989, p. 130). Yet the 1986 National 

Assessment of Educational Progress, NAEP, states that most American 

students, especially females, leave high school without the 

mathematical understanding needed to participate fully as citizens 

and employees in a contemporary society. Cramer also noted that 

“[wjomen . . . have been and will continue to be restricted

educationally and their career opportunities radically circumscribed 

by inadequate math backgrounds ...” (Rekdal, 1984, cited in 

Cramer, 1989). In 1989, only 13 percent of the nation’s scientists 

and engineers were women, a statistic which indicates that women 

continue to be underrepresented in these fields. In the next ten 
years, the fastest growing occupational fields will need extensive 

knowledge of math and science. By the year 2000, America’s 

national economy will require 500,000 additional scientists and 

engineers (American Association of University Women [AAUW], 

1991).

The previous statistics indicate that America can no longer 

afford to ignore half of its young people, half of its future. The past 

25 years of extensive research on gender differences in mathematics 

can be separated into three categories: the sex differences in 
mathematical achievement and in attitude toward mathematics that 
have been found, the causes of these researched differences, and 

possible solutions to the problem.
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Observed Gender Differences in Mathematics 

Research prior to 1980

Over the years, researchers have conducted studies of gender 

differences in mathematical performance in both education and 

occupations. For example, in 1976 Gerard Piel presented national 

statistics that showed females to be at a disadvantage in the field of 

mathematics. Of all the secondary students in the US, 49 percent 

were females, but of the students that had taken math classes 

beyond geometry, only 20 percent were girls. Women made up 45 

percent of the nation’s college enrollment, yet only 15 percent of the 

students majoring in pure mathematics were women. Women 

comprised 47 percent of the labor force and worked in 42 percent of 

the professional occupations available in America, but they formed 

only 12 percent of the scientific and technical personnel (Piel, cited 

in Tobias, 1978). In 1978 four main facts were accepted on sex 

differences in mathematical performance:

1) Girls were thought to compute better than boys, particularly 

in elementary school.

2) From age thirteen on, boys solved word problems better 

than girls.

3) Boys were expected to take more math than girls.

4) Girls learned to dislike math sooner, and consequently they 

elected to take fewer math courses. (Tobias, 1978)

Elizabeth Fennema, a major researcher of gender differences in 
mathematics, began her series of studies in the late 1970’s.

Fennema, along with Julia Sherman, developed a set of mathematics 

attitude scales in 1976 to test students’ attitudes toward and beliefs
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about mathematics and their own mathematical abilities (Fennema & 

Sherman, 1986). Subsequent studies, involving students ranging 

from grades six through twelve, produced several interesting results. 

Fennema and Sherman (1977) observed relationships between the

• various attitude scores and mathematical achievement scores. Their

main conclusion about sex differences in mathematics was that when 

students of similar math backgrounds were considered, the 

differences between male and female mathematical achievement 

were small. In other words, past investigations had overlooked the 

fact that males tend to take more upper-level math classes than 

females, a practice that enabled the males to perform better.

Fennema and Sherman (1977) stated that in math achievement 

studies no assumption can be made that male and female groups in 

similar grade levels have comparable math backgrounds. Because 

previous studies had neglected this concept, new interest in the 

investigation of gender differences developed as researchers set out 

to find more reliable data.

Research between 1980 and 1988

A study of 9,927 intellectually gifted junior high school

students reported substantial sex differences in mathematical 

reasoning ability in favor of boys (Camilla Benbow & Julian Stanley, 

1980). Since the study, better known as the Johns Hopkins Study of 

Mathematically Precocious Youth (SMPY), used Standardized 
Achievement Test (SAT) scores administered at the junior high level 

before students had a choice of what math courses they took,

Benbow and Stanley claimed their data contradicted the hypothesis
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that taking different levels of math classes accounts for observed sex 

differences in mathematical ability. On average the boys scored 

better than the girls by nearly half of the females’ standard 

deviation. Differences between the top-scoring boys and girls were

• as large as 190 points and no lower than 30 points. In each of the six

years that the investigation was done, not one girl earned the top 

SAT-M score. Over all the years, boys outnumbered girls more than 

two to one in number of SAT-M scores over 500. However, because 

Benbow and Stanley found such a definite superiority of males in 

mathematical ability, their conclusions were heavily questioned and 

criticized (Cartledge, 1984). In a later investigation, Stanley 

discovered that females earned better class grades from 

kindergarten through graduate school, but they did better on 

teacher-constructed tests than on standardized tests.
Cartledge (1984) collected research on gender differences in 

math and categorized it by age groups. No differences in 

mathematical ability were found in preschool children. Grades 1-4, 

however, exhibited a slight sex difference in computational 

arithmetic in favor of girls. By grade six, boys began to perform 

better than girls in mathematics. Although two studies showed no 

significant difference in the mathematical ability of the two sexes in 

seventh grade, for the upper grades, evidence existed to support the 

idea that males achieve better in math than females. Sex differences 

in mathematics appeared most often beginning in upper elementary 

grades and throughout adolescence (Cartledge, 1984).
An ongoing large-scale evaluation of students’ ability in 

mathematics is the Nation’s Mathematics Report Card, also known as
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the NAEP, which is written and researched by the Educational 

Testing Service. NAEP, National Assessment of Educational Progress, 

was created in 1969 to obtain reliable and comprehensible national 

educational achievement data. In the 1986 Assessment, published in 

1988, mathematical topics and attitudes of students were randomly 

tested in grades three, seven, and eleven. Gender differences in 

overall mathematics performance appeared to be minimal in grades 

three and seven, and only slightly larger by grade twelve. Males 

maintained an advantage in geometry and higher-level applications 

while females were better than males in the general knowledge and 

skills sections. However, males displayed better attitudes towards 

math and their own ability to understand it. Of the seventeen-year- 

olds surveyed, 77 percent of the males strongly believed that they 

understood what they were doing in their math classes, as opposed 

to 70 percent of the females.

Constance Holden stated, “Female math anxiety is on the wane, 

but data from standardized achievement tests in math and science 

still show male superiority, particularly among the highest scores” 

(1987, p. 660). Holden cited the following two contradictory studies 

in reference to this statement. In support of the decline of female 

anxiety, Maureen Wahl and Frank Besag tested 7500 students in the 

Milwaukee area on math anxiety and self-esteem, but found no 

differences between girls and boys on either. Conversely, a 

California Assessment Program, CAP, showed that high school boys 
have more positive attitudes toward math and science even though 

girls receive the better grades (cited in Holden, 1987). Since math
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anxiety is difficult to analyze, controversial research in this area is 

not uncommon.

Using another CAP study, Marshall and Smith (1987) 

researched longitudinal information on students when they were in 

third and later sixth grade. The purpose of the study was to use test 

item analysis to find specific areas in mathematics in which males 

and females differed. Approximately 4,900 boys and 4,800 girls in 

the third grade answered all 360 test items over the year. When 

they were in sixth grade, 3,750 boys and 3,650 girls responded to all 

480 items. The test items were divided into six categories: 

computation, counting, visualization, geometry/measurement, 

traditional word problems, and nontraditional word problems. For 

the third graders, the average percent correct in each of the 

categories differed only in computation and nontraditional word 

problems, with girls performing significantly better than boys. By 

the sixth grade, the girls lost ground in their two stronger areas and 

fell behind the boys in word problems and geometry/measurement. 

The only category with a significant difference between boys and 

girls of the sixth grade was computation, again in favor of the girls.

In one of her later studies, Fennema (1985), along with Tartre, 

interviewed 36 girls and 33 boys annually in grades six, seven, and 

eight. Their investigation of spatial visualization and its relation to 

mathematical ability found that males were able to solve more 

problems on their tests than females. All sex differences were small, 
with the intrasex differences being larger than the intersex 

differences (Fennema & Tartre, 1985).
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Research between 1988 and 1991

More recent research shows that differences in math ability

still favor the males. However, the difference has been decreasing 

over the last 15 years (Linn & Hyde, 1989; Friedman, 1989; Hyde,

• Fennema, & Lamon, 1990, cited in Dick & Rallis, 1991). The 1990 

NAEP statistics claim that females are slowly catching up, in both 

ability and attitudes, to the males in mathematics. This national 

sample in mathematics consisted of 26,000 students, ages nine, 

thirteen, and seventeen, from 1,300 public and private schools. 

Although the book edition of The Nation’s Report Card for 1990 has 

not been released yet, a small number of the statistics were released 

in 1991. In grades four and eight, or ages nine and thirteen, no 
differences in female and male mathematical performances were 

found. However, the twelfth grade males outperformed the females 

of the same grade. In overall mathematics, gender differences 

favoring males were found in the states of Arizona, Colorado, Florida, 

Idaho, Indiana, Iowa, Montana, New Mexico, North Dakota, Ohio, 

Oklahoma, Pennsylvania, Rhode Island, and Wyoming as well as in 

the Virgin Islands. Gender differences favoring females were found 

in Hawaii. These gender differences are fewer than they were in the 

1986 NAEP, but they still exist.

Research on the inclusion of males in once all-female schools

* has provided some interesting statistics that produce questions on 

current classroom procedures and attitudes. Gwizdala and Steinbeck 
(1990) discovered that adding males to two private, Catholic, female 

schools did not change the females’ attitudes—they generally 

remained positive toward math and their own performance. Some
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females, unfortunately, felt teachers treated them differently from 

the males in the classroom and gave the males more attention. In 

contrast, Strauss (1988) examined the gender composition at a 

formerly private, female school for the intellectually gifted, and he 

found quite different results from Gwizdala and Steinbeck. The 

grade point average (GPA) of the girls after the sex integration fell an 

average of 2.2 points below the GPA of the girls before the boys were 

admitted. Even though the girls’ SAT-M scores increased after the 

change by 14 points, the newly admitted boys scored 36 points 

better than the girls in the same classes.

Causes of Gender Differences in Mathematics

As Strauss (1988) asks, “What’s happening to our best and 

brightest [females]?” (p. 533) Why do gender differences in the field 

of mathematics exist? Several explanations for this question have 

appeared in all the research. Leder (1990) split up possible 

variables into two categories, learner variables and environmental 

variables. Researchers have studied these two groups of variables 
for relations to gender differences in mathematics.

Cognitive Development-Learner Variable

Spatial ability.

The two learner variables are cognitive development and 

beliefs about personal learning ability. The two main factors of 
cognitive development that have been researched are spatial and 

verbal ability. Spatial visualization, a main area in spatial ability, 

involves the mental movement or rotation of an object. Researchers
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have examined spatial skills of males and females, and they usually 

claim that males are superior in this area. As early as 1954,

Gruchter found that males’ scores in spatial skills increased 

dramatically at or before puberty. Maccoby and Jacklin (1974)

* stated that spatial ability was the most consistent area in which sex

differences occurred (cited in Cartledge, 1984). Fennema and Tartre 

(1985) discovered that students with higher spatial visualization skill 

tended to use their skill in problem solving more often than students 

with a lower level of spatial skill. But students with high spatial skill 

solved no more math problems than the students with low spatial 

skill. Benbow and Stanley (1980) found that sex differences in 

mathematical achievement and attitude toward math resulted from 

superior male mathematical ability, which may be related to greater 

spatial ability in males. Other researchers, such as Cartledge (1984), 

reported that although spatial visualization has been found to 

correlate highly with mathematical performance, a causal 

relationship is not apparent. The differences in spatial skills 

between males and females were usually accounted for by the way 

young boys play with movable objects more than girls. Some 

researchers have tried to find a biological reason for a person’s 

spatial ability, but biological explanations for differences in spatial 

ability are useless because the research is inconclusive (Luchins, 

cited in Cartledge, 1984). Nothing in split-brain research accounts 

for male-female differences in spatial visualization (Tobias, 1978). 
Vandenburg (1974) stated that spatial ability is highly heritable, 

which leads to the consideration of a genetic sex linkage (cited in 

Cartledge, 1984). Basically, even though differences in the mean
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level of spatial skills between sexes have been recorded, the reason 

for the difference and its significance to mathematical achievement is 

still unknown.

Visual ability.

While males enjoy active games and pastimes concerned with 

skills and mastery of objects, females usually prefer play in which 

they practice skills related to mastery over people and interpersonal 

relations (Leder, 1990). This tendency aids in a female’s verbal 

ability, or ability to communicate effectively. People with better 

verbal ability tend to move away from the field of mathematics 

toward more social and verbal fields. In the case of females, they 

are stereotyped by society as belonging to the social and verbal 

occupations. Other cognitive explanations exist on the different 

abilities of the sexes. Stanley characterized women as more oriented 

to social interaction while men go for the quantitative, the abstract, 

power, and control (cited in Holden, 1987). Differences in cognitive 

styles in math explain why females tend to outperform males on 

tasks with obvious procedural rules to follow, and why the reverse is 

true when a strategy for solving the problem is less apparent (NAEP, 

1988). Girls try to make word problems into automatic rules like 

arithmetic while boys lack attention to relevant details (Marshall & 

Smith, 1987). Past biological explanations for different cognitive 

development include brain size, gout, uric acid levels, and the fact 
that women have wombs. Ideas on XY chromosomes and hormone 

levels affecting verbal and spatial abilities were also considered 

(Tobias, 1978). Czerniak and Chiarelott (1985) concluded that “[n]o
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inherent, biological reasons explain why females should be less adept 

at science and math than males” (p. 291).

Student Attitudes Toward Mathematics-Learner Variable 

• Students’ beliefs about mathematics, the other learner variable,
have several researchers investigating students’ attitudes toward 

mathematics. Attitudes most consistently linked to mathematics 

achievement are confidence, perception of math’s usefulness, the 

sex-role congruency of math, fear of success, and attributional style 

(Meyer & Koehler, 1990).

Confidence.

According to Fennema and Sherman, “[c]onfidence in one's 

ability to learn mathematics constitutes a critical dimension in 

explaining sex related performance in mathematics” (cited in 

Cartledge, 1984, p. 19). Confidence deals with how sure a student is 

of his or her ability to learn new math and to do well on 

mathematical tasks. Fennema and Sherman (1977) created 

mathematics attitude scales to measure nine different attitudes, 

including confidence. In several studies conducted with these scales, 

confidence was the attitude most strongly correlated with math 

achievement. Gender differences in confidence were also found

when there were no differences in achievement. Sherman later 

found the highest confidence in females who had taken the most 

mathematics. Eccles wrote that females have a less positive self- 
concept of mathematical ability than males (cited in Meyer &

Koehler, 1990). Fennema and Sherman showed males, grades six
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through twelve, consistently demonstrated greater confidence than 

females in their mathematic ability (cited in Leder, 1990). Tobias 

(1978) reported that more boys stick with math because they have 

more confidence than females in their ability to learn it. The 1986

• NAEP found students’ enjoyment of and confidence in mathematics

appears to decline as they progress through school, but had increased 

over all ages between the years of 1978 and 1986.

Perceived usefulness of mathematics.

After prior achievement, perceived usefulness of mathematics 

was the strongest single indicator for both sexes of plans to study 
high school math (Pedro, Wolleat, Fennema, & Becker, cited in Meyer 

& Koehler, 1990). Armstrong and Price showed students ranked 

usefulness of math as the most important reason in deciding to take 

more math (cited in Meyer & Koehler, 1990). Since many females do 

not consider math useful to their future aspirations, some will 

discontinue their math studies and decline in their mathematical

achievement.

Sex-role congruency.

The value of math to a female can be affected by whether or 

not she thinks studying math is an appropriate activity, considering 

the different sex roles (Meyer & Koehler, 1990). A female who 

excels in mathematics may fear a loss of femininity, since society 

stereotypes math as a male domain. Some females feel teachers, 

parents, and peers all have lower expectations for their success in 

math because they are female. The NAEP of 1986 claimed that 6.2
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percent of the males and 6.1 percent of the females think math is 

more important for boys to learn than girls. Although these figures 

are small, they show an increase from the 1972 figures of 3.4 

percent boys and 1.7 percent girls. In Fennema and Sherman's 1978 

investigation of grades six through eight, the only significant sex- 

related differences out of the nine variables were confidence and 

math as a male domain. In Cramer's longitudinal interviews (1989) 

with two fourth grade boys, both maintained stereotypical views 

about women not having jobs and being home all the time, even 

though their mothers had jobs outside of the home.

Fear of success.

According to Meyer and Koehler (1990), females have a fear of 

two main negative consequences that they feel accompany success, 

loss of femininity and social rejection. These fears make females less 

motivated to achieve in anything, not just mathematics. Fennema 

and Sherman’s Attitudinal Scales (1986) contain a test on attitudes 

toward success, as well as math as a male domain and usefulness of 

math, but research on these scales is less available than that on the 

confidence scale.

Attributional style.

Attribution of success deals with the reasons people give for 

any success or failure they may have. Females generally attribute 
their successes to external factors such as ease of task, help from 

teacher, or luck, and they blame their failures on themselves, citing 

such problems as low effort or ability. Males, on the other hand,
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believe their successes come more from internal factors and their 

failures from external factors. Kloosterman says this attitude causes 

females to expect success less than the males. Although not all 

females look at their successes and failures the learned-helplessness 

way, several researchers believe it is a factor in gender differences.

In a longitudinal interview study of four fourth grade students, two 

of each sex, Cramer (1989) found both boys attributed their 

successes to hard work and ability while both girls attributed their 

successes to teacher, the task, or someone else. Fennema (1983a) 

found similar results in her interviews of 63 students in grades 6-8 

(cited in Meyer & Koehler).

Society-Environmental Variable
The other group of variables includes environmental issues of

society, school, and home. Societal influences are law, media, and 

cultural expectations. The boys in Cramer’s interviews believed that 

boys were better than girls in math merely because they were told 

this was so by the people around them. Most people today still 

believe males are smarter in math than girls because newspapers 

and magazines tell them so. Although the United States has made 

progress toward gender equity, the culture is still male dominated, 

especially in the job market. There are still obvious sex disparities in 

participation and achievement in secondary mathematics, as is 

evident by the career choices of women. Blame is often placed on 
the schools, and one researcher pointed out that “educational equity 

has been legislated. It will not become a reality, however, until its 

spirit is a feature in all classrooms” (Burton, 1984, p. 206).
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School-Environmental Variable

What is happening in the classrooms to break the spirit of

equity among both sexes in mathematics? Teachers, class 

organizations, textbooks, and peers all influence a student’s

• opportunity to learn math. Koehler found a great deal of information

about teachers’ treating males and females differently in math 

classes, usually in favor of the males. For example, males were 

involved in more classroom interactions than females in Good, Sikes, 

and Brophy’s study. Males were asked more higher-cognitive level 

questions and created more response opportunities than the females 

did (cited in Koehler, 1990). Fennema and Reyes observed that 

“[t]eachers initiate more interaction with boys, ask boys more 

questions for discipline purposes, [and] ask boys more higher, lower, 

and non-mathematics questions (Fennema & Reyes, cited in Koehler, 

1990). Teachers had a longer wait time when interacting with males 

during class discussion (Gore & Roumagoux, cited in Leder, 1990, p. 

130). Teachers often perceive males to succeed because of ability 

and females because of effort (Fennema, 1990). Stalling studied 

classroom interactions in 22 geometry classes, and boys showed 

higher frequencies of interactions with teachers on thirteen of 

fourteen variables, including teacher/student questioning, teacher 

acknowledgement and praise, and instruction and corrective 

feedback. Teachers’ beliefs are important because they can affect a 

students’ expectations, causal attribution, perception of math’s 

usefulness, and stereotyping of males and females as learners of 

math. On the other hand, instructors today are more aware of
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damaging stereotypical comments, and are more apt to avoid them 

(Koehler, 1990).

The organization of a school can also cause gender differences 

in math to increase. Scheduling problems prohibit females from 

taking advanced math classes because courses in music, foreign 

language, or home economics may interest them and be scheduled at 

the same time. Some investigators are looking at different math 

achievement levels of co-educational and single-sex schools. Strauss 

(1988) found a decline in female GPA's after an all-female school 

included males in the classes. When two single-sex Catholic schools 

merged to form a co-educational school, a study of the students’ 

attitudes toward math was conducted before and after the merge. 

After the merge, the boys considered girls less smart in math than 

they did before the merge. Girls thought the teachers gave the boys 

extra attention and treated the boys as though they were smarter. 

Although the girls’ attitudes towards mathematics remained positive, 

there obviously were some negative feelings toward the merge 

(Gwizdala & Steinbeck, 1990).

The ways males and females are expected to act by their peers 

plays an important role in students’ attitudes. Boys are expected to 

like sports and be curious. For math, these preferences help them 

learn about speed, distance, trajectory, collisions, motion, lengths, 

ratios, movement, balance, shapes, and sizes. In contrast, girls are 

expected to play house and play with dolls, activities which mainly 
help them produce talking and social skills, not “doing” skills. If a 

girl wanders too far from the norm by doing more masculine 

activities, she is often rejected by her peers (Tobias, 1978).
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In a 1975 California school system, textbook pictures were 

analyzed, and the study found that two-thirds of the pictures in 

math books were of males. The pictures of females were insulting. 

Stereotypic pictures and word problems portrayed such images as 

housewives becoming perplexed over simple math problems, 

females’ being paid less than males, and females displaying overly 

emotional attitudes or extremely domestic habits (Tobias, 1978). 

Fortunately, such texts are now becoming safely non-sexist 

(Nibblelink, Stockdale, & Mangru, cited in Koehler, 1990).

Home-Environmental Variable

Parents’ expectations, stereotyping, and beliefs can also 

contribute to a student’s mathematical attitude. Even as early as the 

fourth grade, the students in Cramer’s interviews generally went to 

their fathers for help in math or to their mothers for just the lower 

computational math (Cramer, 1989). Parents enforce the male- 

domain attitudes by the toys they have their children play with and 

the sex roles they enforce. If the parents display math anxiety, the 

child usually will acquire the same attitudes toward mathematics. 

Childhood experiences with math, positive or negative, can influence 

children’s perceptions of the mathematical field for the rest of their 

lives.

Solutions to Eliminating Gender Differences in Mathematics
With all the various possible explanations of gender differences 

in mathematics, it is no wonder the differences exist. It will take a 

great deal of adjusting to solve this problem, but it is not impossible.
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The differences are already declining. Cartledge (1984) gave the 

following list of appropriate steps to take in order to decrease gender 

differences even further. Teachers must emphasize math usefulness 

to females and their need to take more math. They should teach 

students to make realistic attributions of their successes and failures. 

The use of realistic attributions has been shown to improve 

confidence levels in other academic areas (Dweck, Davidson, Nelson,

& Nelson, cited in Cartledge, 1984), so in math it should be equally 

effective. All educators need to treat people with math anxiety by 

teaching coping techniques for stress, anxiety, and pressure. Schools 

must change classrooms from tension/competition areas to 

atmospheres of trust and cooperation. Teaching spatial visualization 

skills would also help alleviate female deficiencies in math. The 

nation as a whole needs to work on elimination of sexual social biases 

and stereotypes. Teachers and parents must work on each of these 

ideas in order to reduce the differences between males and females 

in mathematical achievement. Finally, another option that Tobias 

(1978), Fennema (1976), and other researchers have considered is to 

have all high schools require students to take four years of math.

This practice would make it difficult for students to fulfill the rest of 

the curriculum requirements, but it is an option well worth 

considering.
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LOCAL RESEARCH

Purpose

Since the author never experienced any gender differences in 

mathematics favoring males, she chose to analyze the small town, 

Allenville, to see if any current gender differences in mathematics 

achievement and confidence in learning mathematics exist. The first 

hypothesis states that in Allenville no gender differences in 

mathematical achievement exist. A second hypothesis states that 

gender differences in confidence in the learning of mathematics do 

not exist in Allenville. Finally, the third hypothesis states that there 

is a positive correlation between students’ mathematical 

achievement and confidence in their ability to learn mathematics.

Sample

The sample consisted of 50 eighth graders and 61 ninth 

graders from Allenville. Of the 111 students, 56 were males and 55 

were females. Eighth and ninth graders were chosen so their 

achievement test scores from the seventh and eighth grade levels 

could be used. The mathematics total national percentile scores of 

the California Test of Basic Skills taken in April, 1991, were gathered 

for all the students. In September, 1991, the students took the 

Confidence in Learning Mathematics Scale, part of the Fennema- 

Sherman Mathematics Attitude Scales, during their math classes. Of 
the 126 students who completed the survey during their math 

classes, 15 were eliminated from the survey because they were too 

old or had no CTBS achievement score. Each student’s name was
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removed from the questionnaire after the school counselors wrote 

the appropriate CTBS mathematic achievement score on the bottom 

of the page. In this way, anonymity was maintained.

Method
In order to research the hypotheses, three main questions 

require answers:
1) Is there a relationship between mathematical achievement 

and math confidence levels in Allenville?

2) Is there a gender difference in upper-level math class 

enrollment in Allenville over the last ten years?

3) What has been the male/female class ratio in Allenville over 

the last ten years?

In order to answer these questions, the author analyzed math 

achievement test scores taken in April, 1991, and Fennema- 
Sherman Mathematics Confidence scores taken in September, 1991, 

by Allenville’s eighth and ninth graders. Both the senior class 

enrollment and the senior math class enrollment in Allenville for the 

past ten years also were examined.

The questionnaire, given to the students in September, 

consisted of questions about the students’ age, sex, and math 

backgrounds along with the Confidence Scale. The confidence survey 

portion of the questionnaire consisted of 20 questions, 12 from the 

Confidence in Learning Mathematics Scale and 8 from miscellaneous 
other Attitude Scales written by Fennema and Sherman, but only the 

12 questions from the Confidence in Learning Mathematics Scale 
were scored. (See Appendix A for an example of the questionnaire
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that was used in the sample.) Fennema and Sherman’s definition of 

this scale is as follows:

This Confidence in Learning Mathematics Scale is intended to 

measure confidence in one’s ability to learn and to perform 

well on mathematical tasks. The dimension ranges from 

distinct lack of confidence to definite confidence. The scale is 

not intended to measure anxiety and/or mental confusion, 

interest, enjoyment or zest in problem solving, (p. 4)

To develop each of their scales, Fennema and Sherman each wrote 

items representing the corresponding attitude and judged the 

validity of each other’s items. They administered the scales to 367 

subjects and examined the results. Criteria for final selection of the 

items for the scales included the following: a) items that correlated 

highest with total score of each sex, b) items with higher standard 

deviations for each sex, c) items that were consistent with the 

theoretical construct of the scale, and d) items which differentiated 

mathematics and non-mathematics students (Fennema & Sherman, 

1986). Each scale has six positively worded and six negatively 

worded questions. Answers range on a Likert scale from “strongly 

agree” to “strongly disagree” and are given a score between one and 

five, inclusive. The most confident score would be a 60, and the least 

confident score would be a 12.

Fennema and Sherman then administered their scales to 1,233 

students from four Wisconsin high schools and did an item analysis 

and correlation tests. They found their scales reliable and valid in 

testing students for attitudes toward mathematics (Fennema & 

Sherman, 1986). Broadbooks, Elmore, Pedersen, and Bleyer (1981)
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administered the Fennema-Sherman Mathematic Attitudes Scales to 

1,540 junior high school students to investigate the construct validity 

of the scales. They performed a factor analysis on the responses to 

the 108 items and compared their results to Fennema and Sherman’s 

results. Broadbooks et al. (1981) reported that their findings 

generally supported the theoretical structure of the scales. Although 

some of their factor analysis results of the scales differed slightly 
from those found by Fennema and Sherman (1976), this group of 

researchers agreed that the scales were valid and appropriate for 

testing mathematical attitudes. Their conclusions also provided 

evidence of the appropriateness of constructing multidimensional 

scales to measure different attitudes toward mathematics.

Information on the number of males and females enrolled in 
the senior math class in Allenville over the last ten years was 

collected and compared to the total number of males and females in 

each senior graduating class over the last ten years. This information 

demonstrated any changes and the percent of those changes in the 

number of females and males taking more advanced math courses in 

Allenville.

Results

The data was organized so that all the information on the 111 

students could be analyzed. (See Appendix B for a complete table of 

the results for each of the surveys.) Table 1 lists the means and 

standard deviations of the CTBS mathematic achievement scores and 
the Confidence in Learning Mathematics Scale scores for Allenville's 

males and females:
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Table 1
TABLE OF SCORES

Achievement Score* Confidence Score**
Mean Standard Deviation Mean Standard Deviation

Females:
Grade 8 74.926 17.061 44.407 8.441

n=27 
Grade 9 70.857 21.101 41.911 8.917

n=28
Ail 73.055 19.18 43.136 8.698

n=55

Males:
Grade 8 68.13 27.024 44.652 10.012

n=23 
Grade 9 68.758 26.97 46.033 9.299

n=33
Ail 68.5 26.747 45.464 9.533

n=56

*CTBS mathematic 
**Fennema-Sherman

achievement
Confidence

national percentile 
in Learning Mathematics Scale

A large sample test for comparison of means showed that there was

no significant difference between the means of the males’ and

females’ national percentiles on the mathematics achievement test 
(z=1.0323, a= .05), even though the females’ achievement test mean

was almost five percent better than that of the males. No significant 

gender difference existed between the means of the Confidence in 
Learning Mathematics Scale scores either (z=1.344, a= .05). The 

hypotheses, no gender differences in mathematics achievement exist, 

and no gender differences in confidence in the learning of 

mathematics exist, therefore, were correct for Allenville. The 
averages of all the males and females in both areas could be 

considered equal.
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Since the scores of the achievement test and the confidence 
scale were different (national percentiles compared to raw scores), 

the author chose to rank the scores and test the rank-correlation 

coefficient for a relation between achievement and confidence levels. 

Figure 1 and figure 2 are linear graphs of the ranks of all the 

achievement and confidence scores for each of the sexes:

Figure 2
The linear relationship between mathematics achievement and confidence In 

learning mathematics lor the eighth and ninth grade lomales ol the sample

Confidence In Learning Mathematics Score Rank

r - 0.54337 
s

Legend

n Eighth grade females 

♦ Ninth grade lomales

Figure 1

The linear relationship between mathematics achievement and confidence 

In learning mathematics for the eighth and ninth grade males of the sample

r ■ 0.72970 
s

Legend

* Eighth grade males 

■ Ninth grade males
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Figure 1 shows the linear relationship of mathematics achievement 

scores to confidence scores of males, based on their rank order.

Figure 2 demonstrates the linear relationship of the ranked 

achievement scores and the ranked confidence scale scores of 

females. The rank correlation coefficient showed how strong the 

linear relationship was for the dependent variables of math 

achievement and confidence in learning mathematics. The rank 

correlation coefficient also gave the slope of the line, called the linear 

regression line, drawn through scattered data points that could be 

used to represent all the data points. The linear regression lines for 

each sex are represented in each of the figures by a diagonal line 

(see figure 1 and figure 2 above). The rank correlation coefficient for 

all females was .54337, and for all males it was .72978. Both 
coefficients demonstrated significant positive correlations (a= .01, 

females z=3.99, males z=5.41). This means that if a student’s 

mathematics achievement score increases, his/her confidence in 

learning mathematics score should also increase. The original 

hypothesis about the relationship of the two variables is correct.

Finally, the last group of data involved the enrollment of 

students in senior math over the last ten years. Table 2 lists this 

information:
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Table 2
Senior Math Class Enrollment

Academic
Number of 
males enrolled

% of senior 
males enrolled

Number of 
females enrolled

% of senior 
females enrolled

Senior
class

year in senior math in senior math in senior math in senior math enrollment
1982-1983 7 36.84 1 3 61.90 48
1983-1984 8 29.63 1 0 52.63 42
1984-1985 9 31.03 5 17.24 47
1985-1986 1 0 37.04 1 1 37.93 47
1986-1987 8 28.57 1 0 37.04 48
1987-1988 7 31.82 3 11.54 5 5
1988-1989 1 0 41.67 5 21.74 56
1989-1990 9 36.00 5 22.73 58
1990-1991 7 25.00 3 21.43 46
1991-1992 1 4.35 6 24.00 40

The author chose to research this topic because she had originally 

thought her senior math class consisted of several more females than 

males. The highlighted row in table 2 is the class of which the author 

was a member. In the year 1987-1988, there were only two more 

females than males enrolled in senior math. Thirty-seven percent of 

all female seniors were taking senior math, as opposed to only 28.6 

percent of all male seniors. A main point of interest in table 2 is the 

increase in the percent of females taking senior math. With the 

exception of the 1986-1987 and 1989-1990 school years, the 

number of females taking senior math increased from about 20 

percent to about 60 percent. The number of males increased just as 

dramatically, 4 percent to 36 percent, but the highest percent of

• senior males taking advanced math was only 37 percent, compared

to the females 62 percent. The number of female students enrolled 
in senior math was greater than the number of males for only five of 

the ten years. However, the last five years of senior math class
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enrollment at Allenville illustrate that the percent of all female 

seniors enrolling in advanced math courses is generally equal to or 

greater than the percent of all male seniors taking upper-level math 

courses.

Comparison of Sample Data to National Research

The two other research samples that could be used to compare 

with this sample's Fennema-Sherman Confidence Scale scores are 

older. The averages on the Confidence Scale of the Fennema and 

Sherman 1977 and 1978 studies for the ninth grade were 41.66 for 

females and 44.05 for males. For Allenville's sample, the females 

averaged 41.91, and the males averaged 47.03. The differences in 

the means of the two samples are insignificant, mainly because 

Allenville's sample size is so small compared to the 413 students in 

Fennema and Sherman's sample. For the 97 eighth graders in the 

Fennema-Sherman sample, the females' average score was 44.73 

while the males' mean score was 46.48. Since Allenville's mean

confidence scores of 44.407 for females and 44.652 for males are not 

significantly different from Fennema and Sherman's mean confidence 

scores, no disparity in the confidence level of the two samples can be 

considered.

Broadbooks et al.'s 1981 study of 1525 junior high students 

found average confidence score of 43.25 for females and 43.27 for 

males. These students were from the seventh and eighth grades, 
however, so they cannot be effectively compared to the average 

female score of 43.136 and average male score of 45.46 for the 

combined eighth and ninth graders of Allenville's sample. If the two
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samples could be appropriately compared, the differences would 

likely be insignificant.

These were the only two studies found that stated their 

confidence scale results. Even though others have used the 

Fennema-Sherman Scales, the data from all the studies either are not 

available or are difficult to find.
Since the CTBS Achievement Scores are national percentiles, an 

examination of each mean score of Allenville's sample can then easily 

be compared to national scores. The national average would be 50 

percent since it is a percentile score. Allenville's average score for 

the females of 73.055 and average score for the males of 68.5 are 

well above the national means. These figures suggest that Allenville 

has a strong mathematics program. The difference between the 

mean scores of the males and females in the sample is not significant, 

as was mentioned earlier.

There are no national senior math enrollment figures available 

to compare Allenville’s senior enrollment data. Nationally, the trend 

has been that more students, especially females, have been taking 

more upper-level math classes, and it appears that Allenville is 

following this pattern. It would be interesting to compare national 

math enrollment increases to the Allenville sample to see which was 

increasing faster.

Limitations
Some problems with the data found at Allenville may make the 

results slightly less accurate. First, since September was the earliest 

time the students could take the confidence in learning mathematics
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questionnaire, and the CTBS mathematics achievement scores are 

from April, the two variables may not correspond as well as if the 

students had taken the tests at the same time. However, giving the 

confidence scale as early in the new school year as was possible 

minimized the five-month difference. Second, seventeen of the 

freshmen, ten boys and seven girls, were tested at the 19/20 CTBS 

level rather than the 17/18 level. If they had taken the lower level, 

their national percentile scores probably would have been higher. 

Since the seven females were in the top eight scores of their class 

and the ten males were in the top three, ranking the scores rather 

than just using the original scores should have reduced, but not 
eliminated this error. By throwing out the scores of the seventeen 

students that were tested at the upper level, one finds that the new 

female rank correlation coefficient is .5376 and the new male rank

correlation coefficient is .6751. The new rank correlation coefficients 
are still significantly positive (a=0.01), but not by as much (females 

z=3.685, males z=4.529) as the original rank correlation coefficients 

(females z=3.99, males z=5.41). Eliminating the scores of the top 

seventeen achievers in the freshman class would throw off the mean 

and standard deviations of the data, so the author chose to include 

the data of the students that were tested at the CTBS 19/20 level in 
the total results. Also, eliminating seventeen students from such a 

small sample would have made the results less reliable. Next, by 

working with just two dependent variables, math achievement and 
confidence in learning mathematics, the author has excluded the 

effects of several other variables associated with gender differences 

in mathematics. However, with any minor study, like this one, of a
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topic that includes numerous variables, this problem is unavoidable. 
In addition, the data on the enrollment of the senior math class 

assume that all the students taking the class were seniors. Two cases 

in the last five years have occurred in which juniors, because of 

transferring differences, were allowed to enroll in a senior math 

class. These instances are rare, though, and would not make an 

extreme impact on the data. Finally, since only two classes were 

analyzed, the sample is too small to make any definite decisions 

about the school system at Allenville. A single unusual class in 

which exceptional scores appear can completely change the results.
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CONCLUSION

Researchers continue to study gender differences in 

mathematics and their causes. More recent research shows a decline 

in the size of gender differences in mathematics as females catch up 

to males in mathematics achievement and participation in upper- 

level math courses (Holden, 1987; NAEP, 1991). This particular 

sample survey verified three hypotheses with regard to mathematics 

achievement and confidence in the learning of mathematics:

1. A gender difference in students’ mathematics achievement 

does not exist at Allenville.

2. A gender difference in students’ confidence in the learning 

of mathematics does not exist at Allenville.
3. A positive correlation between confidence in the learning of 

mathematics and mathematics achievement does exist.

Since this sample included only two classes from one academic 

school year, a good way to continue this study would involve 

repeating the same collection of data over a five- to ten-year period 

and compiling the results. This extension would lead to a more 

complete analysis of Allenville. In addition, enlarging the sample 

from one small community in Montana to several random school 

systems throughout the state would form a worthwhile investigation 

that could produce interesting results. In the meantime, schools in 

Montana, as well as in the rest of the nation, should continue to 
incorporate ideas from researchers such as Cartledge (1984),

Fennema (1976), and Tobias (1978) in order to eliminate gender
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differences in mathematics and to allow both sexes an equal 

opportunity to excel in the field of mathematics.
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APPENDIX A

A STUDY OF THE RELATIONSHIP 

BETWEEN CONFIDENCE IN THE LEARNING 

OF MATHEMATICS AND MATHEMATICAL

ACHIEVEMENT TEST SCORES

You are part of a local sample of eighth and ninth grade 

students that has been selected for a study of factors related to the 

learning of mathematics. The research will investigate the 

relationships between confidence in the learning of mathematics and 

mathematical achievement test scores and will search for any sex 

differences in these two areas.

Your answers will be kept completely confidential. Please print 

your first and last name on the line in the top right corner of the 

second sheet of this questionnaire. After your counselor has given 

each answer sheet an identification number corresponding to a math 

achievement score, your name will be cut off the sheet. Please do 

NOT write your name anywhere else on the questionnaire, except in 

the place specified.

Please answer each question as seriously and truthfully as 

possible to make this study realistic. The results of the research will 
be available to officials at your school and other interested citizens. 

Thank you for your cooperation.
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NAME____________________

STUDENT QUESTIONNAIRE

1. Circle the number that represents your current grade in school.

8 9 10

2. Circle the word that represents your sex.

MALE FEMALE

3. Circle any of the six mathematics classes listed below that you 

have taken or are taking right now.

8TH GRADE MATH BASIC GEOMETRY BASIC ALGEBRA

7TH GRADE MATH GEOMETRY ALGEBRA 1
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CONFIDENCE IN THE LEARNING OF MATHEMATICS: 

STUDENT QUESTIONNAIRE

Directions: Read each of the following statements about mathematics.

If you "strongly agree" with the statement, circle the A.

If you "agree" with the statement, circle the B.
If you are "undecided" about your feelings, circle the C.

If you "disagree" with the statement, circle the D.
If you "strongly disagree" with the statement, circle the E.

A .............. "strongly agree"
B .............. "agree"
C ----------- "undecided"
D -............ "disagree"
E -----------  "strongly disagree"

***************************************************

I. Math has been my worst subject. , A B C D E
2.1 am sure I could do advanced work in math. ABODE
3. Taking mathematics is a waste of time. ABODE

4. Mathematics is of no relavance in my life. ABODE
5. For some reason even though I study,

math seems unusually hard to me. ABODE
6.1 am sure that I can learn mathematics. ABODE

7.1 don't think I could do advanced mathematics. ABODE

8. I think I could handle more difficult math. ABODE
9. I'm no good in math. ABODE
10. I don't like people to think I'm smart in math. ABODE

II. Knowing math will help me earn a living. ABODE

12. I'd be happy to get good grades in math. ABODE
13. I will use math in many ways as an adult. ABODE
14.1 can get good grades in mathematics. ABODE
15. Generally I have felt secure about

attempting mathematics. ABODE

16. Most subjects I can handle 0. K., but I have
a knack for flubbing up math. A B C D E

17. I have a lot of self-confidence when it
comes to mathematics. ABODE

18. Math is a worthwhile and necessary subject. ABODE
19. I'm not the type to do well in math. ABODE
20. Taking math is a waste of time. ABODE

37



APPENDIX B

STUDENT CONFIDENCE QUESTIONNAIRE RESULTS

Survey
Number Grade Sex

Taken Basic 
Alqebra?

Taken
Algebra?

Achievement 
Test Level

Math
Score*

Confidence
Score**

1 8 M No No CTBS 17/18 74-68-72 46
2 8 M No No CTBS 17/18 52-81-69 48
3 8 M No No CTBS 17/18 27-1-4 36
4 8 F No No CTBS 17/18 87-76-83 51
5 8 F No No CTBS 17/18 91-85-90 44
6 8 F No No CTBS 17/18 82-94-90 44
7 8 M No No CTBS 17/18 70-83-78 50
8 8 F No No CTBS 17/18 87-41-69 36
9 8 M No No CTBS 17/18 82-92-89 45

1 0 8 M No No CTBS 17/18 97-94-96 54
1 1 8 F No No CTBS 17/18 91-89-91 56
1 2 8 M No No CTBS 17/18 95-99-99 56
1 3 8 F No No CTBS 17/18 76-89-85 50
1 4 8 F No No CTBS 17/18 74-83-80 48
1 5 8 F No No CTBS 17/18 67-78-74 36
1 6 8 F No No CTBS 17/18 91-92-93 60
1 7 8 F No No CTBS 17/18 87-98-95 58
1 8 8 F No No CTBS 17/18 74-68-72 52
1 9 8 M No No CTBS 17/18 79-94-89 57
20 8 F No No CTBS 17/18 87-83-87 41
21 8 F No No CTBS 17/18 67-71-71 37
22 8 F No No CTBS 17/18 79-52-69 44
23 8 F No No CTBS 17/18 76-68-74 35
24 8 F No No CTBS 17/18 74-73-75 51
25 8 M No No CTBS 17/18 98-95-98 54
26 8 M No No CTBS 17/18 67-76-73 46
27 8 F No No CTBS 17/18 91-87-91 46
28 8 F No No CTBS 17/18 74-85-81 35
29 8 M No No CTBS 17/18 56-41-51 23
30 8 M No No CTBS 17/18 63-58-63 44
31 8 M No No CTBS 17/18 20-11-16 43
32 8 F No No CTBS 17/18 27-15-21 27
33 8 M No No CTBS 17/18 85-81-84 49
34 8 F No No CTBS 17/18 59-64-63 36
35 8 M No No CTBS 17/18 20-45-31 23
36 8 M No No CTBS 17/18 49-85-70 59
37 8 M No No CTBS 17/18 89-97-95 53
38 8 M No No CTBS 17/18 67-61-66 39
39 8 M No No CTBS 17/18 87-83-87 51
40 8 F No No CTBS 17/18 70-52-63 54
41 8 M No No CTBS 17/18 79-78-80 31
42 8 M No No CTBS 17/18 79-68-76 46
43 8 M No No CTBS 17/18 56-61-61 34
44 8 M No No CTBS 17/18 30-11-20 40
45 8 F No No CTBS 17/18 59-45-55 42
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

8 F No No CTBS 17/18 70-78-76
8 F No No CTBS 17/18 44-22-36
8 F No No CTBS 17/18 82-87-86
8 F No No CTBS 17/18 87-87-88
8 F No No CTBS 17/18 79-62-76
9 F No Yes CTBS 17/18 34-34-34
9 F No Yes CTBS 17/18 74-82-79
9 F No Yes CTBS 17/18 43-85-66
9 F No Yes CTBS 17/18 78-80-80
9 F No Yes CTBS 17/18 50-74-63
9 M No Yes CTBS 17/18 89-91-91
9 M No Yes CTBS 17/18 74-85-81
9 F No Yes CTBS 17/18 89-56-77
9 M No Yes CTBS 17/18 78-62-72
9 M No Yes CTBS 17/18 28-30-30
9 M No Yes CTBS 17/18 67-68-70
9 F No Yes CTBS 17/18 71-46-61
9 F No Yes CTBS 17/18 67-71-70
9 M No Yes CTBS 17/18 99-89-97
9 M No Yes CTBS 17/18 71-80-76
9 F No Yes CTBS 17/18 93-52-79
9 F No Yes CTBS 17/18 56-34-46
9 F No Yes CTBS 17/18 60-65-63
9 M No Yes CTBS 17/18 56-56-58
9 F No Yes CTBS 17/18 67-82-76
9 M No Yes CTBS 17/18 99-96-98
9 M No Yes CTBS 17/18 34-34-34
9 M No Yes CTBS 17/18 63-49-58
9 M No Yes CTBS 17/18 60-49-56
9 F No Yes CTBS 17/18 78-74-77
9 M No Yes CTBS 17/18 37-49-43
9 F No Yes CTBS 17/18 82-62-75
9 M No Yes CTBS 17/18 67-52-62
9 M No Yes CTBS 17/18 82-68-77
9 F No Yes CTBS 17/18 63-56-62
9 F No Yes CTBS 17/18 93-89-92
9 M No Yes CTBS 17/18 67-71-70
9 F No Yes CTBS 17/18 67-46-59
9 F No Yes CTBS 17/18 67-62-66
9 M No Yes CTBS 17/18 37-2-14
9 M No Yes CTBS 17/18 28-46-36
9 M No Yes CTBS 17/18 82-80-81
9 F Yes No CTBS 17/18 23-5-13
9 M Yes No CTBS 17/18 50-62-57
9 M Yes No CTBS 17/18 16-13-15
9 F Yes No CTBS 17/18 37-30-34
9 F Yes No CTBS 17/18 34-76-55
9 M Yes No CTBS 17/18 20-27-24
9 M No Yes CTBS 19/20 89-94-92
9 M No Yes CTBS 19/20 99-98-98
9 M No Yes CTBS 19/20 93-90-93
9 F No Yes CTBS 19/20 99-98-98
9 F No Yes CTBS 19/20 98-98-98
9 F No Yes CTBS 19/20 84-91-89

46
34
37
46
53
41
36
40.5
47
43
50
42
23
46
28
55
36
45
59
49
53
43
45
48
40
53
49
38
23
57
52
36
48
41
33
49
41
42
37
35
38
42
23
40
36
37
34
40
52
60
49
53
52
39
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1 00 9 M No Yes CTBS 19/20 96-98-98 52
101 9 M No Yes CTBS 19/20 96-96-96 57
1 02 9 M No Yes CTBS 19/20 88-88-88 56
1 03 9 M No Yes CTBS 19/20 67-83-76 35
1 04 9 F No Yes CTBS 19/20 93-98-97 56
1 05 9 F No Yes CTBS 19/20 91-88-91 32
1 06 9 M No Yes CTBS 19/20 99-99-99 59
1 07 9 F No Yes CTBS 19/20 95-97-96 52
1 08 9 F No Yes CTBS 19/20 82-91-88 49
1 09 9 M No Yes CTBS 19/20 96-99-98 60
110 9 M No Yes CTBS 19/20 96-98-97 47
1 1 1 9 M Yes No CTBS 17/18 28-40-34 39

‘(See p. 38) CTBS Math Achievement National Percentile scores written as 
(Computation Score)-(Concepts and Applications Score)-(Total Math Score)

The Total Math Score is a combination of the other two scores 

“(See p. 38) Fennema-Sherman Confidence in the Learning of Mathematics Scale
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