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ABSTRACT 

The purpose of this research is to examine possible causes of gender differences 

in mathematics and to investigate potential methods for lessening their effect on 

adolescent girls. Throughout a six week, summer school mathematics course, the 

participants were exposed to various activities and instructional methods thought to 

positively impact adolescent girls' self-esteem, self-efficacy and future mathematics 

course taking plans. Data collected included pretest - posttest measures as well as 

interview and observational data. The results indicate that along with a statistically 

significant improvement in mathematical skills, the participants showed an increase in 

self-confidence related to learning mathematics. The amount of mathematics courses the 

participants planned to take increased considerably by the end of the study. Suggestions 

for future research are also discussed. 



8 

INTRODUCTION 

Numerous theories of learning and motivation have been developed in hopes of 

producing more effective educational practices. Of particular interest in this study are 

social learning theories, expectancy-value theory and attribution theory. The purpose of 

this review is to provide a link between these theories and possible causes of gender 

differences, in mathematics particularly. Also to be investigated is the interaction 

between the possible causes of gender differences and cultural influences and the 

subsequent effect on adolescent girls' career aspirations and a loss of effective voice. 

This will be followed by suggestions for decreasing the negative effects of these 

variables. 

Few educators will dispute the claim that learning is affected by social variables. 

Socio-historical theory is based on the assumption that cognitive development occurs 

through interactions with others (Gredler, 1997). Higher mental functions begin as social 

interactions between individuals. Gradually, the individual acquires meaning from these 

interactions and internalizes them. The key to the development of these functions is 

mastering the signs and symbols of a culture and learning to use them to regulate one's 

own behavior. These symbols (e.g. speech) are initially used for communication and 

eventually develop into tools used to structure and manage thinking. This developmental 

process must occur within a social context (Gredler, 1997). 

Scaffolding is an example of how teachers can aid in their students development. 

Scaffolding is a technique in which the teacher provides support to the student with the 

more complex aspects of the task to be learned. This enables the leaner to focus on and 
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complete aspects of the task which are currently within her capabilities. As the learner 

gains proficiency with the more complex aspects of the task, the teacher lessens the 

amount of assistance given until the teacher's role becomes that of a supportive observer. 

Scaffolding increases the likelihood of student success on a task. Because the success was 

achieved, in part, by her own capabilities, the student may then begin to internalize the 

success. A subsequent increase in the belief that she can complete the task successfully 

should result. This will affect the student's sense of self-efficacy, the judgment of one's 

own capacity to reach certain levels of performance, which is a crucial element of social-

cognitive learning theory. 

In addition to efficacy, the regulation of behavior is also a key component of 

Bandura's social-cognitive learning theory (Gredler, 1997). In this theory, learning is 

seen as a three-way interaction between the environment, personal factors and behaviors. 

Learning is also mediated by cognitive processes. These processes are attention, 

retention, production and motivation. The learner's attention must be focused on the 

relevant aspects of the behavior to be learned. The learner must then be able to retain 

some form of representation of the behavior. The representation is then translated into an 

action during the production stage. Corrective feedback must be provided by the model at 

this stage to ensure that the behavior is being performed properly. The learner must be 

motivated to leam the behavior. Motivation is enhanced by high levels of self-efficacy. 

The learner's sense of efficacy and the capability to self-regulate behavior are key 

components of social learning theory. Self-regulation of learning includes goal-setting, 

self-observation, self-judgment, self-response and a sense of personal efficacy (Hohn, 
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1995). For instruction to be effective, teachers must not only focus on developing skills 

necessary for the successful completion of a specific task but must also focus on the 

development of self-regulation and a sense of efficacy. This can be done through 

modeling the appropriate behaviors, much like scaffolding. The model from which the 

learner is to observe the behavior must be effective. Some characteristics of effective 

adult models include competence, status, and credibility. Peer models are considered 

most effective when they are perceived as being similar to the observer in terms of age, 

gender, competence, and background. Hohn (1995) suggests that using peer tutors and 

small cooperative groups may help students develop accurate judgments of perceived 

self-efficacy. 

One's perceived sense of self-efficacy evolves, in part, by the causal attributions 

made for successes and failures (Bandura, 1997). Other factors which influence 

attributional patterns are mastery performance, vicarious experiences, social persuasion 

from others and physiological feedback. 

Attribution theory is related to the perceived causes of success and failure. 

Reasons for academic success can be categorized according to the dimensions of locus of 

causality, stability, and controllability. The reasons people give for their successes and 

failures typically fall into four categories: effort, ability, task difficulty, and luck. 

Stability and locus of causality are important to attribution theory because they relate to 

an individual's expectation for performance on future tasks (Weiner, 1992). Locus of 

causality refers to factors internal or external to the person. These factors contribute to 

self-esteem and pride following success or failure. If we attribute failure in a particular 
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situation to stable causes (low ability, for example), we are then likely to expect to fail on 

similar tasks in the future. Controllability is associated with feelings of guilt and shame. 

If an individual fails due to controllable reasons, guilt is likely to be experienced. If 

failure is attributed to an uncontrollable cause, shame is felt. Stability determines whether 

an attribution is consistent over time. Attributions made to stable causes are more likely 

to influence behavior than those made to unstable causes because the student can expect 

stable causes to result in similar outcomes in the future (Weiner, 1992). 

Attribution theory predicts that when performance is consistent with expectations 

the outcome will be attributed to a stable cause. This will result in a similar expectation 

for similar tasks in the future. When the outcome conflicts with expectations, an 

attribution will be made to an unstable cause. If the attribution is made to an unstable 

cause and sufficient doubt exists as to whether a prior success will be repeated, behavior 

directed toward the achievement of that outcome is not likely to persist (Weiner, 1979). 

Attributional patterns are a vital component in an internal belief system. An 

understanding of the components of the internal belief system and their interaction can 

aid in explaining the occurrence of gender differences in mathematics. In addition to 

attributional style, internal beliefs are also influenced by confidence, the perceived 

usefiilness of a task and sex-role congruency. 

Confidence influences a student's willingness to approach a new task and to 

persist as the task becomes challenging. Confidence in mathematics ability also 

influences a student's decisions regarding elective course taking and career aspirations 

(Meyer and Koehler, 1990). The Fennema and Sherman studies (Fennema & Sherman, 
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1977) have extensively explored the issue of confidence and its relationship to 

mathematics achievement. Results showed that when a gender difference in achievement 

was found, it was accompanied by a difference in confidence. Eccles (1983) found that 

students with a higher confidence in their mathematical ability were more likely to enroll 

in advanced mathematics courses as can be seen in her Model of Academic Choice (see 

description below). 

Sex-role congruency, another component of the internal belief system, is the 

perception that a task is gender appropriate. Perceptions of mathematics as a male domain 

have been shown to exist (Fennema & Sherman, 1977). More recent research has 

questioned this finding (Hyde, 1990) but suggests that the interaction between sex-role 

congruency and other variables such as age and ethnicity may be of more importance. 

The causes to which individuals attribute success and failure play an important 

role in the internal belief system. Attributions of success made to internal causes are 

likely to cause the individual to expect success on similar tasks in the future. However, if 

attributions for success are made to external causes, success is not likely to be expected. 

The internalization of failure will result in expectations of failure in the future. The 

internalization of failure manifests itself in a lack of confidence in one's ability. 

The final element of the internal belief system, perceived usefuhiess of 

mathematics, becomes important when examined from an expectancy-value standpoint. 

In expectancy-value theory, motivation to engage in a particular task is the product of the 

individual's expectancy of success and the perceived value of the task. Even if a student 

has a low level of self-confidence (e.g. a low expectancy of success), motivation to 
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participate will still exist if the student perceives the task as being particularly valuable. 

As students are faced with increasingly difficult tasks, their motivation to continue is 

dependent, in part, on their perception of the useflihiess of the task. 

Two theories relevant to learning mathematics and gender differences in 

mathematics are related to expectancy-value theory and attribution theory. They are the 

Model of Academic Choice and the Autonomous Learning Behaviors (ALB) Model 

(Meyer and Koehler, 1990). 

The ALB model was developed as an attempt to explain gender differences on 

mathematical tasks of high cognitive complexity (Fennema & Petersen, 1985). 

Autonomous learning behaviors are those that characterize the autonomous leaner. 

Autonomous learners assume control of their learning. They choose to engage in high-

level mathematical tasks and prefer to work independently. When faced with a difficult 

task, they persist with it. As a result of all of these characteristics, the learner experiences 

success on these tasks. This success strengthens the internal belief system. 

The Model of Academic Choice attempts to describe the interactions between 

confidence, the perceived value of a task, sex-role congruency, attributional style, and the 

student's perceptions of other's beliefs and expectations and the impact of these 

interactions on academic course selection (Eccles, 1983). As in expectancy-value theory, 

the expectation of success on a task and the perceived usefulness of the task are the key 

components. The expectation of success is related to how past achievement and 

socialization experiences influence the student's perception of the usefulness of the task. 

Gender differences in the perception of the usefulness of mathematics may account for 
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differences in elective course taking. Both these models (ALB and Academic Choice) 

were developed in an attempt to explain various gender differences in the study of 

mathematics. 

Gender differences have been researched since the birth of formal psychological 

theory. Early beliefs about female intelligence centered around discussion of brain size. 

The central tenet of this research was based on a comparison of the size of a male brain to 

that of a female. Brain size was believed to be directly related to intelligence. Because 

human males have larger brains than females, they were considered more intelligent. As 

new theories emerged which suggested that higher level processes occurred in localized 

regions of the brain, females were considered less intelligent than males regardless of the 

region specified (Hyde, 1990). 

With the development of standardized ability tests, research on gender differences 

entered a new phase. The utilization of these tests led numerous researchers to conclude 

that gender differences did indeed exist in the areas of verbal, mathematical, and spatial 

ability. In their 1974 landmark study, Maccoby and Jacklin reported that females had 

better verbal ability than males. Females' mathematical and spatial abilities were found to 

be less than those of males. The holy trinity of gender differences has been the focus of 

extensive research ever since (Hyde, 1990). 

Differences in spatial abilities have been linked to gender differences in 

mathematics and science performance. Throughout the 1970's, research findings upheld 

the belief that gender differences existed in the learning of mathematics particularly in 

areas which required complex reasoning. These differences were found to increase 
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dramatically at the oriset of adolescence (Fennema, 1996). Leder (1992) states that by the 

time females have reached adolescence they have learned mathematics less adequately 

than males. Few differences in general mathematical and spatial abilities have been found 

in children in elementary schools although an examination of problem solving techniques 

did reveal differences. 

In a study of mathematical problem solving techniques used by children in grades 

1-3, Fermema, Petersen, Carpenter and Lubinski (1990) found "strong and consistent" 

gender differences in the problem solving strategies used by boys and girls. They found 

that "the use of invented algoritlims provided a basis for all children to be more flexible 

in using their knowledge" (p. 19). They also found that boys used more abstract 

approaches to problem solving. These approaches reflected a deeper conceptual 

understanding than the primarily concrete strategies utilized by girls. The gender 

differences found in this study suggest that girls are using problem solving strategies that 

are not based on a conceptual understanding of mathematics. The invented algorithms 

used more often by the boys are an indication that the boys are able to extend their 

conceptual knowledge to devise new ways of solving problems. The boys seemed to be 

creating their own knowledge structxires. As girls progress through the elementary grades 

and into middle school, they often rely on teacher-taught algorithms and not on a 

conceptual understanding of the topics being presented to them. They do not seem to 

have internalized the problem solving strategies to the extent which boys have. The girls 

rely more heavily on rote learning. For this reason, girls often receive higher scores than 

boys on classroom tests which frequently assess the ability to utilize teacher-taught 
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algorithms (Kimball, 1989). Although females consistently eam higher grades in 

mathematics classes than males, they do not receive higher scores on standardized 

mathematics tests, where a deeper conceptual understanding is being assessed, compared 

to males (Stockhard & Wood, 1984; Wainer «feSteinberg, 1991). 

More evidence of gender differences in mathematical tasks requiring higher-level 

cognitive fianctions was found in an examination of meta-analyses conducted by Hyde 

and McKinley (1997). They found no gender differences in computation or in the 

understanding of nnathematical concepts. They did, however, find gender differences in 

mathematical problem solving. These differences do not appear until high school. Fan, 

Chen and Matsumoto (1997) found substantial gender differences at the high end of math 

score distributions. Despite small gender differences when examining the entire sample 

from the National Education Longitudinal Study of 1988 (NELS:88), when they 

examined the scores at the high end of the distribution, significant differences were 

found. A comparison of the percentage of females in each of three levels was examined at 

the S"**, 10'*' and 12"' grade levels. A student was placed in the first level if the 

mathematics achievement test score was at or above the 75"^ percentile. The second level 

was set at or above the 90"* percentile and the third at or above the 95"' percentile. 

The percentage of female students in each level decreased at each grade level. For 

example, 42% of 8"* grade females scored at or above the 95"" percentile. By 12"' grade, 

this number was reduced to only 33%. At the 12"* grade level, male students 

outnumbered females by 2:1. A similar pattern was found when they results were broken 

down by ethnicity for whites, Hispanics and Asians. However, African American females 
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reversed this pattern. By the 12''' grade, they outnumbered African American males by 

2:1. 

Kimball (1989) proposes three hypotheses to explain the inconsistency in males' 

and females' abilities on higher level cognitive tasks; (a) males have more experience in 

mathematics and science related activities outside the class than do females; (b) females 

perform better on familiar tasks (such as classroom tests) while males perform better on 

novel tasks (such as standardized tests); and (c) males and females have different math 

learning styles: autonomous and rote, respectively. Fennema and Petersen's (1985) 

Autonomous Learning Behavior model also suggests that the use of autonomous 

behaviors are crucial to understanding gender differences on mathematical tasks of high 

cognitive complexity. The model suggests that male and female students differ in the 

extent to which they use ALBs. The extent to which students use ALBs is mediated by 

the internal belief system. With lower expectations of success, lower self-confidence, 

non-facilitative attributional patterns and a negative perception of the useftilness of 

mathematics, females are not likely to engage in autonomous behaviors. Evidence to 

support this conclusion is presented in a discussion of the possible causes of gender 

differences. 

Numerous variables have been studied in an attempt to isolate the causes of 

gender differences. For the purposes of this paper, emphasis will be placed on internal 

beliefs, teacher-student interactions, teacher expectations and beliefs, and cultural 

influences. 
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Elizabeth Fennema (1996) identified beliefs about the usefulness of mathematics 

and confidence in learning mathematics as critical variables in the study of gender 

differences in education. She found that males are more confident about learning 

mathematics and also feel that mathematics would be more usefiil to them than females. 

Meece & Eccles (1993) found that highly capable girls were dropping out of higher level 

mathematics courses because they lack the confidence in their abilities or fail to see the 

value of mathematics for their future plans. 

In a meta-analysis of gender differences in mathematics attitudes, Hyde, 

Fennema, Ryan, Frost, and Hopp (1990) found a significant effect size on the 

stereotyping of mathematics as a male domain. The direction of the effect indicated that 

males view mathematics as a male domain much more so than females. The implications 

of this finding suggest that males may have more of an effect on female course taking 

than once thought. The authors suggest that male peers may be sending subtle messages 

to females indicating that achievement in mathematics is somehow not feminine. This 

may have an impact on girls' course taking decisions. 

Studies have found that females are less likely than males to attribute success in 

mathematics to high ability. They often claim their success is due to luck. Females are 

also more likely to attribute failure to internal causes such as low ability (Parsons, Meece, 

Adler and Kaczala, 1982; Stipek, 1984). Not only is this an internal cause but it is also 

uncontrollable. As a resuk, females are more likely to feel powerless in academic 

settings. Negative attributional patterns can lead to a negative perception of self-efTicacy. 

This impacts the willingness, or motivation, to approach difficult tasks. 
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The principles of attribution theory can be applied to the problem of lack of 

persistence in mathematics-related activities as well. If a student attributed successful 

performance in mathematics to ability, the likelihood of persistence is higher than if 

success were attributed to an unstable cause such as luck or effort. When failure is 

attributed to ability, an internal cause, lowered persistence will likely result. This is one 

possible explanation for the differential course taking in mathematics seen between males 

and females. 

Research has shown that attributing success in mathematics to the stable, internal 

trait of high ability is associated with expectations for future success and a willingness to 

choose to attempt new types of mathematical tasks. In contrast, attributing failure to low 

ability is predicted to be associated with low expectations for future success and a desire 

to avoid future mathematical tasks (Stipek & Gralinski, 1991). Girls are more likely to 

attribute success to unstable, external causes. Girls also tend to internalize failure. They 

attribute their failures to internal causes. Boys, on the other hand, often view failure as a 

result of some external cause. 

Boys and girls clearly have different classroom experiences. Small differences in 

teacher behavior toward male and female students combined with instructional practices 

was found to favor male students (Fennema, 1996). The landmark report by the American 

Association of University Women (AAUW, 1992) "How Schools Shortchange Girls" 

stated 

There is clear evidence that the educational system is not meeting girls' 

needs. Girls and boys enter school roughly equal in measured ability. On 
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some measures of school readiness, such as fine motor skill, girls are 

ahead of boys. Twelve years later, girls have fallen behind their male 

classmates in key areas such as high-level mathematics and measures of 

self-esteem (p. 3). 

Research has shown that male students receive more teacher attention than female 

students. Myra Sadker and David Sadker (1986) have found that male students called out 

answers significantly more than female students. When this occurred, the male's 

comments were acknowledged and addressed by the instructor. However, when female 

students called out answers, they were typically corrected and told to raise their hands 

and wait to be called on prior to speaking. Female students seem to be receiving 

messages which imply that their contributions to classroom discussions are not needed or 

worthy of acknowledgment. 

The Sadkers conducted a three-year study of fourth-, sixth-, and eighth-grade 

classrooms. They identified four types of teacher comments: praise, acceptance, 

remediation, and criticism. They found that white males received more of all four types 

of teacher comments. The difference favored boys because of the importance of praise, 

remediation and criticism (Sadker and Sadker, 1984). This type of feedback is necessary 

for the development of effective self-regulating behaviors directed toward learning. 

These findings have been verified by other investigations, indicating that male students 

receive more precise teacher comments than female students in terms of both scholarship 

and conduct (Becker, 1981). Teachers generally seem to be more willing to just give girls 

the answers. Boys, however, are encouraged to discover the answer themselves. Because 
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male students are often the recipients of more high-level cognitive questions than female 

students, teachers may have different expectations for male and female students. 

Teacher expectations also seem to manifest themselves in the evaluation of 

students' work. When teachers took the time to give students specific evaluation of their 

work, the student receiving the feedback was more likely to be male. Boys and girls 

receive very different kinds of feedback from teachers. Boys generally receive more 

explicit, useful feedback. Girls are often complimented for just trying where boys are 

expected to do more than just try. Teacher evaluation of success and failure are clearly 

different for boys and girls. Fennemzi, Peterson, Carpenter, and Lubinski (1990) found 

that first grade teachers believed boys' successes are due to ability whereas girls' were 

due to effort. The teachers believed that the best boys were more competitive, logical and 

independent than the best girls. Fennema et al. argue that these teacher beliefs may affect 

the development of student beliefs since teacher expectations have been shown to 

correlate with student achievement. Teachers may be sending female students the 

message that the likelihood of success on academic tasks is not as great for them as it is 

for male students. Teacher expectations clearly can have a negative impact on student 

achievement. 

We have examined where gender differences exist and some of the possible 

causes of gender differences. Now a discussion of the impact of these differences on the 

lives of adolescent girls will be presented. The specific areas to be considered are course-

taking decisions, career aspirations and the importance of voice. 
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Once students reach high school, a clear disparity in course taking preference 

exists between male and female students. Female students consistently take fewer 

advanced mathematics and science courses (Fennema and Leder, 1990). Once they have 

met the minimum graduation requirements, female students do not enroll in elective 

mathematics courses. This differential in advanced mathematics course taking is clearly 

evident in scores on the math section of the SAT (Wainer and Steinberg, 1992). It is also 

seen in the underrepresentation of females in engineering and science programs at 

universities. Only fourteen percent of the undergraduate degrees awarded in engineering 

in 1990 were earned by women (National Science Foundation [NSF], 1996). Because 

females are still not encouraged to pursue technologically related career fields, they will 

continue to earn less money than males. Our society is becoming more and more 

technological. Many of the highest paying careers are in technological fields. Women are 

being shut out of some of the highest salaried positions (U.S. Department of Education, 

1997) by not pursuing more math and science courses in high school. Women continue to 

dominate many traditionally female fields, such as education, library science and foreign 

languages. The most significant changes have occurred in law, medicine, business and 

architecture. Women also have made significant advances in some areas of science, 

mathematics, and engineering, but they are concentrated heavily in the life sciences, 

social sciences and psychology (NSF, 1990). Mathematics has been considered a critical 

filter that prevents women from having access to higher paying prestigious occupations 

(Perl, 1982). 
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Very little research has been done to examine the effects of ethnicity or 

socioeconomic status on gender differences. Clewell and Anderson (1991) state that 

African-American girls and Hispanic girls are more likely to score below the national 

average on standardized tests and less likely to enroll in advanced coursework when 

compared to Caucasian girls. This is an area that needs to be investigated more 

thoroughly. 

Differential course taking is only one possible influence on girls' career 

aspirations. Cultural influences also play an important role. Cultural influences may also 

vary substantially across gender lines. Leon (1996) states that many Hispanic girls lack 

career-related experiences and perceived career opportunities. They find themselves 

among friends and ftimily who are among the lowest paid and least educated groups in 

the United States. Leon states that the 1990 U. S. Census showed that only 51% of all 

Hispanics twenty-five and older have four years of high school or more. Twenty-five 

percent of all Hispanic families live below the poverty level. As a result, these girls lack 

adequate role models which puts them at risk of not having strong career aspirations. 

Socialization plays a key role in career aspirations. Among traditional Hispanic 

families, the tendency to endorse and encourage more traditional gender roles is found 

(Leon, 1996). This is tendency is, however, dependent upon the families level of 

assimilation into the dominant culture and their adherence to traditional values. Many 

Hispanic adolescent girls are expected to help in caring for younger siblings. This may 

even mean staying home from school if the daughter is needed to watch her younger 

brothers and sisters. 
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Loyalty to the family is one of the salient features of Hispanic culture. The 

support of the family is of great importance. Families play an important role in the 

adolescent's decisions for educational and career goals (Leon, 1996). Educators must be 

aware of this fact as they design programs aimed at expanding the educational and career 

aspirations of Hispanic girls. The family will want to be involved in decisions the girls 

make. 

The influence of cultural expectations and norms can have negative effects on 

adolescent girls. Sullivan (1996) discusses the pressures urban adolescent girls are under 

to adhere to traditional conventions of femininity. Cultural values emphasizing goodness 

and virtue may contribute to the covering over or loss of voice among these girls. Taylor 

(1996) states that in order to sustain relationships with others adolescents girls often 

cover over their own thoughts, needs and desires. As the phenomenon continues 

throughout adolescence, girls become more and more detached from their feelings and 

themselves. 

Peggy Orenstein (1994) spent a year with girls in two different middle schools. 

These eighth grade girls attended either a middle school in an upper-middle class, 

predominately white neighborhood or an urban school with a population living in a low 

socioeconomic bracket. In this ethnography, she follows several girls' lives at school and 

at home. Throughout the stories told by the girls, one feels a sense of loss in their voices. 

The girls are able to describe their loss of voice. They describe experiences in 

mathematics class in which participation in class resulted in ridicule from male students. 
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Others describe how they waited patiently for help from the teacher only to sit quietly, 

hands raised, while the teacher helped the boys in class. 

Differential course taking, career aspirations and a belief that their conunents are 

unworthy of being listened to are some of the major effects of gender on adolescent girls. 

Several strategies exist which can possibly prevent or reverse these effects. These include 

single-sex education, effective mentors, and classroom/teaching strategies. 

Some have suggested that single sex education is one possible solution. Single sex 

education has been touted as a way to increase the self-confidence of girls. This in turn 

would have an effect on their attributions for success and failure. Leading girls to 

internalize their successes would provide them with a basis for improving their self-

image and self-confidence. 

The difficulty in examining research on single-sex education is that much of that 

research comes out of private and parochial schools. These schools obviously attract 

students from a somewhat limited background in terms of socioeconomic status, 

ethnicity, etc. Since Title IX was enacted in 1972, single-sex public schools have all but 

disappeared. Based on the differences between students in public schools and those in 

private/parochial schools, generalizations from these studies are rather difficuh to make. 

The effects of long-term gender segregated education has not been adequately assessed 

because of these issues. However, the findings of these studies are still useful. 

In summarizing their review of the effect of single-sex and coeducational 

schooling on adolescent females achievement, Monaco and Gaier (1992) suggest that 

single sex schooling is beneficial to girls in several ways. Females in single-sex 



26 

environments are exposed to more females of higher status than are women in a 

coeducational environment. These women thus have access to more role models. They 

state that females attending school in a single-sex setting have higher self-confidence. 

The authors also believe that women in the single-sex environment have more vocational 

maturity and access to a comfortable environment in which to explore vocational 

opportunities. Finally, they believe that girls hold a higher level of aspirations when 

attending single-sex schools. 

Single-sex education is not always beneficial to the education of males and females. 

Several researchers have found that the curriculum in all-female schools is not as 

academically vigorous as all-male schools (Lee, Mark & Knowles, 1991; Leder, 1990). 

However, other studies suggest that carefully timed, organized, and implemented single-

sex environments may lead to qualitative benefits in the learning of mathematics for 

some females (Lockheed, 1985; Stage, Kreinberg, Eccles & Becker, 1985). 

Stage, et al suggest that changing the teaching environment by making it more 

accessible to females and presenting mathematics and science as viable options for 

women can be successful if combined with other strategies. These other strategies include 

having access to role models of women and math- and science-related fields. Hands-on 

experiences in an all-female environment promote confidence as well as skill building. 

"Combined goals of confidence and competence enhance each other, as do the 

complementary attitudes of enjoying and appreciating the usefuhiess of quantitative 

activities" (Stage, et al, p. 262). 
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Even in a coeducational environment, there are strategies that are beneficial to 

female students. Reynolds (1995) has suggested numerous techniques for encouraging 

gender equity. She states that teachers need to ensure that male and female students have 

equal opportunity to participate in all classroom activities. Teachers need to provide 

meaningful feedback to all students. Longer wait times should be incorporated into 

classroom discussions. A variety of assessment measures should be utilized including 

multiple-choice, true-false and untimed tests. Classroom activities should include tasks 

designed to improve spatial ability. Cooperative learning should be used occasionally. 

Competition should not be used as a motivator. Teachers should emphasize the 

connections between mathematics and the "real world" while encouraging autonomous 

learning and challenging students with complex tasks. Other strategies include fostering 

mentoring relationships. 

The relationship with a mentor should follow what Sullivan (1996) describes as a 

relational model in which the diversity of needs and resources among girls of varied 

backgrounds are recognized. This model also "assumes that both adolescent and adult 

possess vulnerabilities and strengths, and values the contributions of both partners in the 

relationship" (Sullivan, p. 227). Girls who are at risk for losing their voices by covering 

their feelings and desires need to hear their voices resonate with other women. 

In summary, several techniques for lessening the impact of gender differences in 

mathematics exist. Through the use of single-sex environments and specific teaching 

techniques such as cooperative groups and scaffolding, adolescent girls can develop their 

self-confidence and a positive attributional style. This will lead to a positive sense of self-
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efficacy which is required for the effective regulation of behavior. This, in turn, will 

improve the willingness and ability to approach novel tasks. 

The purpose of this study was to examine possible causes of gender differences in 

mathematics and to investigate potential methods for lessening their effect on adolescent 

girls. 
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Rationale 

Adolescence is a time when girls are faced with many challenges. We have seen 

that the learning of mathematics can be particularly problematic. This time is also 

complicated by the transition from middle/junior high school to high school. In short, this 

transition can be very difficult for many students. The overall purpose of the Summer 

Math Institute (SMI) was to facilitate a positive transition to high school for these 

students and to address concerns related to gender and mathematics. Specific issues 

addressed increasing awareness of career opportunities for females in numerous scientific 

and technology-related career fields, increasing awareness of differential course taking 

preferences between male and female high school students, reducing math anxiety, and 

increasing the self-awareness and self-concept of these adolescent females. 

In this Southwestern school district, most students come to the high school from 

middle/junior high schools which consist of one building in which as few as 300 students 

to as many as 800 students take classes. From these school settings, students enter this 

particular high school which has 4 buildings and over 2500 students on its campus. 

With the large number of students on campus, high school students experience a 

great deal more freedom than in middle school. There are just not enough people on a 

large campus to watch everything that each student is doing. They are able to "get away" 

with more inappropriate behaviors. Pressure from peers to engage in these behaviors is 

much stronger in high school. Students must possess the strength to resist this pressure. In 

order to do that, they must have a positive self-concept, but many adolescents do not. 
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Male/female relationships take on different forms as young freshman girls are obsessed 

with impressing the older boys. Emphasis on appearance becomes nearly an obsession. 

The physical setting and increased peer pressure are not the only major changes 

these students must deal with. The academic atmosphere is significantly different from 

that of a middle school. Students are expected to be responsible, organized, on time. High 

school teachers expect that students will have learned these basic life skills prior to the 

ninth grade. This is often not the case, however. High school teachers often state that 

students are "babied" in middle school. The expectations are so much lower in middle 

school that students are often terribly unprepared for high school. High school teachers 

view their role as preparing the students for success in college and/or the working world. 

The relationship between the high school teacher and student often times is much like 

that of an employer and employee. High school freshman are unfortunately very ill-

prepared to benefit from this role change. 

One of the purposes of the SMI was to aid the students in making this transition 

and informing them of what wall be expected in their new role. Through tours of the 

various buildings and several informal conversations with their instructor, students 

became aware of some of the differences between middle school and high school. Student 

concerns regarding day-to-day life on this large campus were addressed in a setting, that 

of summer school, which had become very comfortable for the students. 

Within the curriculum of summer school math, students in the SMI would learn 

about discrepancies between males and females in areas of advanced course selection and 

career field choice. The same informal, comfortable setting which allowed conversations 
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about high school life also permitted open discussion of these gender-related issues. By 

increasing awareness of these and other disparities, the instructor hoped to show the 

students how not to perpetuate these disparities in their own decision making. Pointing 

out these differences and then explaining that no reason exists for these differences to be 

present anymore was an important idea that the instructor hoped the students would 

recognize. It was hoped that this knowledge would empower the young women and allow 

them to expand their career options. 

Learning this information through the use of mathematics, specifically elementary 

statistics, was a way of infusing something in which the students would be very interested 

(the "gender gap") with something they may be less enthusiastic about (mathematics). 

This was one method of attempting to reduce the students' feelings of anxiety related to 

learning mathematics. 

Our society seems to tolerate math anxiety and mathematical illheracy. In 

conversations with the parents of students, math teachers often hear, "I hated math in 

high school and barely survived it. No wonder my son/daughter struggles with it." As 

math teachers talk to the parents and tell them their child is experiencing some difficulty 

and may need some help outside of school, they are told, "I was so bad at math that I 

never passed high school algebra. I can't help my son/daughter." Whenever I am asked 

about my profession I hear the same kinds of comments. As soon as people learn that I 

am a math teacher, I hear comments like "I could never learn math" or "I did so poorly in 

math. I hate it now and will never take it again." We seem to accept these feelings and 
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dismiss them. What would the reaction be to a parent who said, "I was so bad at reading. 

I could never learn to read." Society is not so tolerant of the person who can not read. 

The SMI was a way to introduce students to high school math in a non-

threatening, relatively relaxed environment. In summer school, it would be the only class 

students would take. There would be no added pressure due to essays for English class or 

lab write-ups for science. The students could devote all of their energy to the SMI. The 

instructor could help students improve their math skills as well their confidence in their 

ability to successfully do mathematics. Other activities included in the course were 

designed to help the students feel better about their ability to be successful in life not just 

in mathematics thus increasing their sense of efficacy which has been shown to be so 

influential in learning 
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METHOD 

While enrolled in a course on gender issues in education, the teacher/researcher of 

this study began to recognize the extent to which inequities exist at the school where she 

teaches. She also became aware of the lack of representation of females in science, 

engineering and mathematics career fields as well as in high school and college course 

selection. Since this teacher/researcher has a background in engineering and is part of an 

engineering technology program at the high school in which she teaches, she felt that one 

way to combat this inequity would be to encourage female students to pursue course 

work and ultimately careers in the sciences and engineering. 

For the five years prior to the implementation of this study, she has taught only 

freshman students. Since many incoming freshman students have not yet decided what 

career field they would like to pursue, she felt that a prime opportunity existed for 

exposing freshman girls to the options available to them in these fields. The teacher met 

with the principal of the school to discuss possible ways to meet this goal. At this time, it 

was suggested that a woman's studies course be offered to a limited number of freshman 

students as an elective course. These students would then also be assigned to the same 

teacher for their mathematics course. This idea was soon discarded because the existing 

structure of the school prohibited it. 

The next suggestion was to offer a Summer Math Institute (SMI) in which 

students would review pre-algebra concepts. The math curriculum would be 

supplemented with activities designed to raise students' awareness of the 

underrepresentation of women in the sciences and engineering. Another suggestion that 
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was made was to have women working in these fields come talk to the girls in the class 

about their work. The principal and teacher also felt that the benefits to the girls could be 

enhanced further by placing them with the same teacher for math class during their 

freshman year. This would allow the girls to explore basic concepts of engineering 

themselves because they would be placed in an engineering "house". 

All incoming freshman at this school are placed into a "house". Each house 

consists of four blocked classes: English, mathematics, science, and a technology class. 

Three different types of technology classes are offered to freshman: business technology, 

information technology, and engineering technology. The teacher/researcher in this study 

is assigned to one of the engineering technology houses and she is not permitted to teach 

any courses outside of the house. House teachers are only permitted to teach the four 

classes in their academic area. 

The freshman house program at this school had been in place for 2 years prior to 

the beginning of the SMI. The purpose of the house program was to address the growing 

failure and drop out rates of freshman students at this inner city, 80% minority school. It 

was believed that if four teachers had contact with the same lOO students, the teachers 

would have an easier time identifying problem areas with particular students. These 

teachers were given (in the third year of the house program) an additional planning period 

which was to be used for discussing student issues, parent conferences/contact and the 

planning of integrated activities. Also, with only 100 students, the teacher/student ratio of 

1:25 was preferable when dealing with freshman students because the administration at 

this school considered them more at risk than older students. 
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The teacher/researcher was concerned about attracting students to the course since 

it was being offered in the summer and would require a registration fee. The principal 

offered to place all the students enrolling in this class on scholarship in hopes that it 

would encourage students to attend. This meant that for the students enrolling in the 

SMI, the regular registration fee of $120 was reduced to only $25. The principal also 

gave the instructor a budget of $1000 with which to purchase materials needed for the 

development of the SMI. Much of this money was used to purchase scientific calculators 

which were given to each girl who completed the SMI. 

In February, a small informational announcement briefly describing the SMI was 

placed in the school's monthly newsletter. The announcement encouraged parents to 

contact the teacher/researcher with any questions they may have had. This newsletter 

was sent to parents of students and to the feeder middle schools. Throughout March and 

April, counselors from this high school visited various middle schools throughout the 

district and provided students with registration information. At this time, a flyer, 

developed by a coimselor at this high school, was distributed in order to increase 

awareness of the availability of the SMI (see Appendix A). Shortly after the visitation by 

the high school counselors, 8th grade registration nights were held at the school. 

In April of each year, 8th grade students come on campus to register for their 

freshman classes. During registration, students must pick a math class based on the score 

they received on a district math placement test which was to have been administered by 

eighth grade math teachers approximately one month prior to high school registration. 

Algebra is considered the "on-track" course for freshman at this high school. Any student 
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who scored below 22 (50% correct) was given several options at the time of registration. 

If the student scored between 19 and 21 points, the choices available were to (1) take a 3-

week summer school course which was designed to help students "brush up" their pre-

algebra skills and earn half a math credit upon completion with a passing grade; or (2) 

take the SMI which was designed for girls only and earn a full math credit; or (3) take 

nothing during summer school and enroll in Foundations of Geometry and Algebra for 

the fall semester. The Foundations course is based on an eighth grade level mathematics 

course. Students taking this course in their freshman year are a year behind the "normal" 

math track, ft is also worth noting that all three major universities in this state require 4 

years of mathematics, algebra and above, for admission. Therefore a student begiiming 

high school in Foundations would have to make up a class in order to earn enough math 

credits to be admitted into one of these universities. Therefore, the SMI provided an 

attractive alternative. 

Participants 

Participants were 25 incoming ninth grade female students at a public 

coeducational magnet high school in the Southwestern United States. Students enrolled 

in the SMI by self-selection. A more accurate description would be that their parents 

selected to enroll them. The three most common reasons given by parents for enrolling 

their daughters in the SMI were concern regarding: (1) their daughters' xear/anxiety of 

mathematics; (2) their daughters' math skills being "too low"; and (3) keeping their 

daughters' busy and "out of trouble" during the summer. The 25 students included 3 

Caucasian, 17 Hispanic, 3 Native American and 2 African-American students. The 
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students were all 13 or 14 years of age. During the school year, the high school at which 

this study took place houses approximately 2300 students of which 43% receive free or 

reduced lunch. This southwestern high school is part of a district that is under a court-

ordered desegregation plan which is being complied with through magnet schools. 

Magnet schools offer special programs or methods of instruction designed to attract 

students from other areas in order to balance the ethnic population. This particular 

magnet school offers a magnet endorsement for its students in the areas of science, 

technology, visual arts & humanities, and performing arts & humanities. Five of the 25 

students in this study are magnet students who live outside the regular school boundaries. 

Of the 713 freshman students enrolled during the 1998-99 school year, 187 attended this 

school as magnet students. Two of students, I Caucasian and 1 African-American 

dropped themselves from the course prior to the end of the first week. These two students 

subsequently dropped out of school completely during their freshman year. 

Instruments 

The instruments used for this study included a district math placement test, locus 

of control scale, and a math attitude scale. All instruments were administered at the 

beginning of the SMI and again at the end. 

District Math Placement Test: 

The test consists of two parts: Part A is a test of basic arithmetic and problem solving 

skills (students are not allowed to use a calculator on this particular portion of the test); 

Part B tests pre-algebraic and simple algebraic concepts (use of a calculator is permitted 

on this part of the test). This 44-iteni, multiple choice test has been used by teachers and 
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counselors at this high school for two years. When the test was originally developed by 

the district's assessment office, freshman math teachers were asked to administer the test 

to their students in order to determine an appropriate required score for placement into 

algebra 1. These teachers found that students who were performing well in algebra scored 

above 22. Those students who teachers considered not algebra ready (based on 4 months 

of classroom performance) scored below 22. The math department at this school made 

the decision that a score of 22 would be required for placement into the algebra 1 course. 

The following year, all teachers of freshman mathematics were asked to administer the 

placement test to their students. After the first semester grades had been submitted, the 

district's assessment office compared students' first semester grade with the score 

received on the placement test. This resulted in district recommendations for appropriate 

"cut-off" scores for the entire district as well as individual high schools. The district 

recommended "cut-off' score for this high school was 22 (50% correct). 

Locus of Control Scale: 

The locus of control scale developed by Stephen Nowicki and Marshall Duke has yielded 

a test-retest reliability figure of 0.83. The test has been shown to be valid in that it 

correlates well with other locus of control measures. 

Math Attitude Scale: 

The math attitude scale was developed by the research assistant. A brief description of 

the development of this scale was written by the research assistant and can be found in 

Appendix B. The purpose of the math attitude scale was to measure any changes in the 

girls' attitudes toward learning mathematics. 
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Mathematics Curriculum: 

The SMI was designed to cover pre-algebra concepts. At this high school, pre-

algebra is called Foundations of Geometry and Algebra. Throughout the 18 months prior 

to the beginning of the SMI, much debate regarding the appropriate curriculum for the 

Foundations class occurred within the math department of this high school. Several 

teachers at this site had invested a great deal of time in developing materials they felt 

were more appropriate for this level than the current district adopted pre-algebra 

curriculum. Approximately eight years ago, several of the math teachers at this school 

developed Foundations materials that were meant to substitute for the current district 

adopted curriculum. The purpose of the Foundations course is to prepare students for the 

rigorous algebra curriculum they will encounter the following year. The large failure 

rates of students enrolled in Foundations (50%+) and the low percentage of foundations 

students who are able to successfully complete the algebra course prompted a recently 

appointed Assistant Principal in Charge of Instruction to investigate the curriculum which 

had been developed on site. The investigation met with much resistance from the 

developers of the alternative Foundations curriculum. Numerous meetings were held at 

which teachers were instructed by the administration that the basic philosophy behind this 

course must be changed if we were to help our students develop the skills necessary for 

the successful completion of the algebra curriculum. 

This assistant principal, with the fiill support of several math teachers, succeeded 

in revising the curriculum so that it was more in-line with the school's algebra curriculum 
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and newly adopted state mathematics standards. The decision regarding the curriculum 

change was also highly influenced by the fact that the state legislature recently passed a 

mandate stating that all high school graduates of this state must pass a test of 

mathematical, reading and writing competencies in order to receive a diploma. The state 

test is highly computational in nature and the aforementioned school-prepared 

Foundations materials did little to adequately prepare students for this type of exam. The 

final decision about the curriculum for the SMI was made less than two months prior to 

start of summer school. The assistant principal made the recommendation that the 

foundations curriculum would be based on the district adopted text and could be 

supplemented with the material developed on site if an individual teacher felt it necessary 

to do so. 

The teacher of the SMI wished to supplement the foundations curriculum with 

activities that would demonstrate the relevance and importance of mathematics in the 

lives of the students. These activities were broken down in several categories. The first of 

which addressed attitudes toward mathematics. In this area, activities were broken down 

into the following types: building math confidence, raising math aspirations and 

expectations, changing detrimental attribution patterns, stereotyping and mathematics. 

The second category, math relevance, was split into topics covering increasing interest in 

mathematics, making math more relevant and useful, providing information on math-

related careers, and providing positive role models for girls. Other areas addressed by 

these supplemental activities included encouraging cooperative learning and improving 

spatial and visualization skills. Franklin (1990) describes numerous activities designed to 
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increase the math skills of girls and increase their comfort with learning mathematics. As 

well as providing "hands-on" activities for students, information for teachers is provided 

to assist in the design of effective curriculum that will not perpetuate the negative 

classroom experiences that so many girls have suffered through. 

The instructor also invited several guest speakers to visit the class. Speakers 

included women from the fields of engineering, medicine, space science, and geology as 

well as sessions on the availability of financial aid for college and personal safety. A 

complete list of guest speakers can be found in Appendix C. 

Design and Procedure 

The SMI was designed for female students. Parents seeking information 

about the SMI were told that it would cover the basic Foundations curriculum while 

working on building the self-esteem of the students enrolled. Another purpose of the SMI 

was to increase the students' exposure to math, science and technology related fields and 

career options. The only restriction that existed for registration in the SMI was that the 

students would be continuing at this same high school during the fall of their freshman 

year and intended to stay at this school until their graduation. The reason for this was 

twofold. First, it would provide the researcher with access to the students and their 

records throughout their four years of high school. Second, it was plarmed that students 

participating in the SMI would have the same teacher for their freshman math class as for 

the SMI. Six of the 23 students who completed the SMI were not placed with the teacher. 

Due to scheduling conflicts 3 students were placed with a different teacher for their 

freshman math class. Two of the students were placed in a geometry class which is not 
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taught by the original teacher. One student announced during the SMI that her mother 

had decided to place her in a charter school rather than this high school. 

Registration for summer school began approximately 3 weeks prior to the start of 

summer classes which was in early May. The teacher/researcher was present at all 

registration sessions. As the parents filled out registration forms, they were given a 

consent form to sign (see Appendix D). The teacher/researcher answered any questions 

that parents had regarding the study at this time. 

On the first day of class, each student was given a form to sign indicating that 

they were knowledgeable of the fact that they were participating in a study. Students 

were encouraged by the teacher to ask any questions they had regarding the nature of the 

study at any time durmg the SMI (see Appendix E) 

Students were in class five hours a day for six weeks. The first day of class 

students took the pretest measures. The instructor explained the purpose of the SMI and 

the subsequent study. Appendix F lists the topics which were covered during the SMI. 

The school day began at 7:10 a.ni. Students sat in groups of 3 - 5 as cooperative 

work was encourage by the instructor. Peer tutoring was also encouraged. Several of the 

students frequently took this role and provided their peers with assistance. When class 

began, students were typically given an activity designed to review material that was 

covered the previous day. After discussion of this activity, the first new topic of the day 

was introduced. The teacher would explain the new concept and give the students 

examples of how to apply it. As students worked on their assignment, the teacher 

circulated throughout the classroom providing assistance as required by the students. An 
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important point here is that the instructor did not provide answers except as a last resort. 

Scaffolding techniques were utilized to assist students in advancing their skills. 

Once assignments were completed, they would be discussed. This discussion took 

several forms depending on the concepts being learned. As often as possible, the students 

were encouraged to share their solutions with the entire class. Students were encouraged 

to attempt to solve problems in any manner they wished provided that they could explain 

their problem solvuig techniques to their peers. It was hoped that exposure to a variety of 

problem solving strategies would allow the students to fmd methods with which they 

were comfortable. 

When the review activity and the first lesson had been completed, the students left 

class for a 20-minute breakfast break. Upon returning from the break, students would 

either work on activities from Franklin (1990) or engage in various group discussions. 

Class discussions focused on a variety of topics including learning math, expectations in 

high school, gender-related issues, and a variety of other topics about which the students 

were concerned. During these discussions, all students were encouraged to speak openly 

with each other and to listen to what their peers had to say. This forum was intended to 

assist the girls in becoming comfortable in sharing their thoughts and ideas and to 

encourage them not to dismiss or silence their peers' comments and voice. 

After the discussion or activity ended, additional math topics would be covered in 

the same manner as previously described. Shortly before 11:00 am, the students had a 

short break. The time after the break was used for guest speakers and counseling sessions. 
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If none were scheduled for that day, students would review the topics covered on that 

day. 

During the second week of the SMI, a graduate student from the local university 

began coming to the class. This person was responsible for collecting qualitative data in 

the form of observational notes and conducting interviews at the end of the SMI. She was 

present for 3 hours each day of the last five weeks of the SMI. At the end of the SMI, the 

students were given the post test measures. 
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RESULTS AND DISCUSSION 

The results of this study will be presented in two parts. First, the quantitative results will 

be presented and discussed followed by the results and discussion of the qualitative data. 

Quantitative 

The quantitative results consist of the pretest and posttest measures on the mathematics 

assessment, math attitude and locus of control scales. Descriptive statistics for the math 

assessment test can be found in Table 1. The means and standard deviations for the math 

assessment are listed in Table 2 for the eighteen students who continued with the same 

instructor in their freshman year. The delayed test score represents the score received 

when the assessment was given at the beginning of the students' freshman year, 

approximately six weeks after the posttest was administered. 

A correlated groups t test compared the mean pretest, posttest and delayed test 

scores. Statistically significant differences were found between the pretest and posttest 

scores, t (22) = -7.55, p < .01. For the eighteen continuing students, significant 

differences were found between the pretest and posttest, t (17) = -7.65, p < .01, as well as 

between the pretest and the delayed test, t (17) = -6.08, p < .01. Even after the six weeks 

of summer vacation, the students still showed a significant improvement over their 

pretest scores. 
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Table 1 
Math Assessment Pretest and Posttest Scores 

M SD n 

Pretest 21.9 8.7 23 

Posttest 31.7 7.7 23 

Table 2 
Math Assessment Pretest, Posttest and Delayed Test of 18 
Continuing Students 

M n 

Pretest 19.6 6.4 18 

Posttest 30.7 6.9 18 

Delayed 26.3 6.8 18 

The math attitude scale did not show any significant changes in most areas examined. 

Results from each section and a total math attitude score are shown in Table 3. 
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Table 3 
Math Attitude Scale Pretest and Posttest Scores 

Pretest Posttest 
23 

C
N

 II C
I 

Section M SD M SD 

Learning Math 34.6 4.2 33.0 4.2 
Grades 35.7 3.0 34.9 3.7 
Teacher 35.0 4.8 35.8 5.7 
Family 35.2 4.0 33.5 4.1 
Friends 30.9 3.7 31.3 4.3 
Total 171.3 12.8 169.4 15.5 

The Math Attitude Scale was scored by assigning a value of 1 - 4 for each 

response. A value of 1 represents the most negative response possible while a 4 is the 

most positive response possible. Each section of the Math Attitude Scale had eleven 

questions. Therefore, scores for each section could range from 11 to 44. Using a 

dependent samples t- test, a significant difference was found on the family section, 

t(22) = 2.684, E<.05. 

Scoring of the Locus of Control Scale was done according to the directions 

included with the scale. Based on this scoring guide, students were classified as having 

either an internal, intermediate, or external locus of control. The number of students in 

each category for the pretest and posttest are shown in Figure 1. 
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Figure I 
Locus of Control Classification 

Internal Intermediate External 

• Pretest 
• Posttest 

Discussion 

The results from the Mathematics Assessment Test indicate that students were 

able to retain much of the mathematical skills and knowledge they acquired during the 

SMI. After a summer vacation lasting approximately six weeks after the end of the SMI, 

the mean of the delayed test score was significantly higher than the mean of the pretest 

score. 

The math attitude scale did not show any significant changes in most areas 

affecting student attitudes. However, a significant drop in students' attitudes toward their 

families did occur. Much of the drop can be attributed to changes ui the degree to which 

students agreed or disagreed with the statements. For example, on the pretest, students 
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were more likely to respond at the extreme ends of the scale (1 or 4). On the posttest, 

however, students were more likely to respond in the middle range of the scale (2 or 3). 

Several students had more drastic changes in their responses to some of the statements. 

One of the items which students frequently changed their responses read "my family and 

I do not talk about what I learn in school". Six students who initially selected disagree or 

strongly disagreed on the pretest chose agree or strongly agree on the posttest. In other 

words, talk about school decreased. It is not clear whether the students perceived the 

cause of this change. Did they feel that their families were no longer interested in their 

schoolwork or were the students no longer interesting in talking with their families about 

school? 

If the students felt that their families caused the drop in communication about 

school, this could be a result of the level of parental education. Many students (and their 

parents) often state that it is difficult for the child to get help with school work at home. 

Twenty-two percent of the girls are from families in which neither the mother nor the 

father has completed high school. Of those who have completed high school and even 

had some education at the college level, many will readily admit to being unable to help 

their child with school work, particularly mathematics. As previously stated, some 

consider difficuhy with learning math or even the fear of learning math as culturally 

acceptable. The lack of communication regarding schooling may be explained by other 

factors to be discussed shortly. 

For the statement "my family punishes me when I get a low grade", five students 

changed their responses from disagreement on the pretest to agreement at the time of the 
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posttest. Why would these students change their view of their relationships with their 

families after only a few weeks? One possible explanation is that the girls may not have 

been answering the questions with complete honesty when they were given the pretest or 

posttest. In Hispanic culture, children are taught that family takes precedence over work 

and all other aspects of life (Kras, 1995). Because of this, they may have thought that by 

answering negatively to any of these statements they would be betraying their families. 

By the end of the SMI, the students had developed a trusting, honest relationship with 

the instructor and may have felt more comfortable being honest about their feelings. 

Another possible explanation is due to the fact that some of the parents were 

frequently informed of their daughter's continual inappropriate behavior in class. Phone 

calls from school teachers regarding poor behavior in class are likely to result in some 

sort of punishment. However, of the students who felt as if they were being punished 

more at the end of the SMI than at the beginning, only two frequently engaged in 

disruptive behavior during class. Therefore, some other factor must be contributing to the 

students' perception of decreased communication (at least regarding school work) and 

increased punishment. 

Taylor, Gilligan, and Sullivan (1995) investigated the relationships between 

adolescent girls and their mothers as the girls moved from the eighth grade into the ninth 

and tenth grades. In this study, interviews were conducted over a three year period with 

twenty-sbc girls who were considered "at-risk" for high school dropout and early 

motherhood. These girls came from various ethnic backgrounds including African-

American, Hispanic, Irish and Italian-American as well as Portuguese. The authors found 
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that as eighth graders, the girls generally spoke of openness and closeness in their 

relationships with their mothers. When they did speak of conflict in these relationships, 

they mentioned arguments which occurred as a result of what the girls perceived as 

differential treatment of brothers and younger siblings. During the SMI, the girls 

participated in an activity designed to explore this perceived differential treatment 

between girls and their brothers. Evidence of the same type of conflict was found among 

the girls in the SMI. The girls were asked to discuss how their lives would have been 

different had they been bom boys. Numerous comments were made suggesting the girls 

felt that they were treated differently than their brothers. Comments from the girls 

included "I would have a lot more freedom" and "my parents would favor me and I'd get 

what I want." This theme occurred over and over in the girls' comments. 

In Taylor et al., despite these feelings of frustration regarding the perceived 

differential treatment, eighth grade girls were typically positive in their discussions of 

their relationships with their mothers. As the girls moved into the ninth and tenth grades, 

differences m the girls' perception of their relationships began to change. This change 

varied along cultural boundaries as illustrated in the following quotation. From Taylor, et 

al. 

The Latina and Portuguese girls spoke more often about not telling their 

mothers what they were thinking, hiding feelings of hurt, and accepting 

restrictions they had previously chafed against as "being for my own 

good." They spoke of resigning themselves to a family double standard 



52 

based on gender, and took in and held potentially harmful messages of 

femininity and womanhood in the dominant culture and in their own. 

This evidence of perceived difficulties in the relationship with parents was also 

found on the locus of control scale. On the posttest, seventy percent of the girls stated that 

they are often blamed for things which are just not their fault. Seventy percent also felt 

that parents do not listen to what their children have to say and that it is impossible for 

them to change their parents minds. 

The major findings fi-om the quantitative data show significant improvement on 

the mathematics assessment test even six weeks after the completion of the SMI. Students 

also perceived difficulties in their relationships with their parents. Also of interest is that 

not one of the students scored in the range for an internal locus of control. In attempting 

to determine which items on the locus of control scale students answered differently at 

the end of the SMI than they had at the beginning, a theme arose. The items on which 

students tended to change their responses related to the students' parents. At the end of 

the SMI, students answered items pertaining to family with a response indicating a 

tendency toward an external locus. 

The locus of control scale used in this study does not seem to adequately account 

for the dimension of controllability. As a result, it is difficult to separate what students 

feel they control from what they feel their parents control. 
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Qualitative 

The qualitative data in this study includes a questionnaire which students 

completed at the beginning of the SMI, interviews conducted at the end of the SMI, 

research assistant's observation notes and a journal kept by the instructor/researcher. 

The interviews were conducted by the research assistant near the end of the SMI. 

Students were individually taken to a nearby classroom to be interviewed. The interview 

questions were closely related to the questionnaire items so that comparisons could be 

made. The tape recordings of the uiterviews were transcribed by the researcher. 

Several themes emerged from the various sources of qualitative data. These 

themes included changes in (1) the girls' attitudes regarding single-sex and mixed-gender 

classes; (2) their attitude toward the learning of mathematics; (3) their confidence in their 

ability to learn mathematics; and (4) their plans for taking subsequent mathematics 

courses in high school. Contradictory to the null results from the math attitude scale, 

many of the girls expressed very different attitudes at the end of the SMI than they had at 

the beginning. In the questionnaire, the girls were asked if they felt having boys in their 

classes made a difference to them. Eighteen (78%) of the girls said that being in a class 

with boys made no difference to them. One comment was "no, not really because they 

help us learn more." This student seems to be implying that without the presence of boys 

she would not be able to adequately learn math. She seems to believe that her success is 

more dependent on the boys than on her own abilities and effort. 

Only four students initially felt that bemg in class with boys made a difference. 

Some of their comments are listed below. 
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"Yes, it makes a difference because if there's one I like to impress then I spend most of 

my time worrying about what he thinks of me." 

"Yes, because I wouldn't be able to concentrate as much as with just all girls." 

"Yes, because if you do something that's embarrassing, it really doesn't matter with girls 

but with boys they start talking and it's embarrassing." 

The transcripts from the interviews at the end of the SMI suggest that more girls 

might be inhibited when boys are in the classroom with them. Ten of the girls made 

statements in their interviews related to feeling more comfortable or being able to 

concentrate better when no boys were in the class. Nina originally said being in a class 

with boys made no difference to her. In her interview she said, "...there are no guys 

around to pressure you and they're not telling you 'I'm smarter than you are' and 'you 

can't do this problem'." Regina said that if she were in a class with boys she "would be 

afraid to ask questions. In this class, I can ask as many questions as I want." Additional 

comments can be found in Appendix G. Shayna states that "you can concentrate more 

when there's not guys in there. When guys are in there, the girls don't want to get up. 

They're all quiet. They don't want to ask any questions. They worry about the guys 

saying somethmg. We worry about how we look." Notice the change in point of view in 

Shayna's comments. She starts talking about girls, using the third person. In the last 

sentence, she includes herself Perhaps she begins her statement in the third person 

because she doesn't want to reveal her true feelings. Perhaps she is , at first, imable to 

share her feelings because she is not even sure herself of what she's feeling. Taylor, et al. 

found that "at adolescence, girls in general are at risk for losing touch with what they 
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know through experience" (p. 4). They discuss how this separation from feelings in so 

many adolescent girls can, if allowed to continue, lead them into a "psychological 

isolation" which often leads to "symptoms of psychological trouble". As Shayna is 

talking, she seems to be regaining a connection to her feelings and perhaps to herself 

All of these comments clearly suggest a change in the girls' comfort level. They 

were able to ask questions without the fear of being embarrassed. This meant that they 

were able to take control of their learning. By the end of the SMI, they generally were 

quite at ease letting me know when they were confused and when they'd had enough 

help. 1 found that as we went through those six weeks the amount of help they asked for 

decreased. Initially, they seemed to need my assurance that they were doing things right. 

Eventually, as they become more comfortable, their confidence in themselves began to 

increase and they needed less assurance. This is also evident in comments from the 

interviews. Andi's comments represent what many other girls seemed to feel, "I feel 

much better about doing math. I'm a lot better at it now." Fifteen of the girls made 

explicit conunents about thinking that math was easier or that they liked math better at 

the end of SMI. Additional comments regarding the girls' increased confidence are listed 

in Appendix G. 

This increase in confidence may have also influenced how much math they plan 

to take in high school. On the questionnaire they were given on the first day of the SMI, 

they were asked how much math they'd take in high school and if they planned to take 

any advanced math classes. At that time, only five of the twenty-three girls expressed 

interest in taking four years of math. Even among these five students, their responses lack 
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of sense confidence in their ability to succeed in math classes. They often used words like 

think, hope, probably, and maybe when describing their plans for taking high school math 

classes. The lack of confidence is clearly evident throughout their responses. None of the 

girls firmly stated that they would take advanced math classes. Three stated that they 

might enroll in advanced math classes. 

Leder (1990) states that confidence is a good predictor of success in mathematics 

for female students. Going into the SMI, these girls clearly did not have much confidence 

in their ability to succeed in mathematics. Without confidence and being successful in 

math (especially beyond the two year graduation requirement), these girls would be 

shutting themselves off from a huge variety of career choices which require more than 2 

years of high school mathematics. 

The interview transcripts showed a clear change in their course taking plans. All, 

but one, of the twenty-three girls indicated in their interview that they planned to take 

enough math to get into college (they had been told during the SMI that almost all four-

year universities required four years of high school math). The single exception, Sally, 

discussed her plans with me throughout the school year following the SMI. She intends to 

major in engineering in college and has explicitly stated that she plans to take a lot of 

high school math classes. When I last spoke to her, she was planning to take a math class 

this summer so that she could "get ahead" and eventually take Advanced Placement 

calculus during her senior year of high school. I believe that her response to the interview 

question about how much math she planned to take ("I don't know" was her response) 

was a result of shyness and discomfort with the interview process not a lack of 
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taking plans. 

Figure 2. 

Interview comments related to math course taking 

Name Response on Questionnaire 
(beginning of the SMI) 

Response in Interview 
(end of the SMI) 

Carmen "I don't know what will happen". "I want to take enough so I can get 
into college." 

Nina "I've never really been good in math 
but I'll try my hardest to get where I 
can." 

"As much as I need to get into a 
university." 

Shayna Said that she would take a lot of math 
only if she "got good at it". 

"the full fours years because I know 
it will help me more to be what I 
want to become when I get older." 

Julia "It depends on what the teachers think 
I know." 

"All four years because 1 want to go 
to college and be a nurse when 1 
grow up." 

Jasmine "I don't really know how many math 
classes I will take in high school. I 
will probably not enroll in advanced 
math classes because I'm really bad at 
math." 

"Four years so I can get into a good 
college." 

Lynn "I hope to enroll in advanced math 
classes." 

"Four years because I think math is 
ftin." 

Valerie "whatever it takes" "as much as I can" 

Raquel Will enroll in advanced math classes 
"if they will take me." 

"I'll take a lot of math because I 
will need it for the job I want when 
I get older." 

Zoe "I will probably take a lot. I will 
probably try to take some advanced 
math." 

"I will take a lot. I want to take a lot 
of higher math." 

The changes in comments made between the beginning and the end of the SMI 

show a strong change in the voice of the girls. They were begirming to take control of 
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parts of their lives. They no longer seemed concerned for what others felt they could do. 

Initially, Julia's decision to take math in high school would be based on other's 

judgements of her abilities. However, at the end of the SMI, her tone changes completely. 

No longer will her decision be made by others. She is taking control of her education and 

her future. Raquel also initially relies on what others will tell her that she can or can not 

do. Her interview comments again suggest that she believes she can exercise control over 

her future. Their comments are also supported the assertiveness in the wa^' they 

responded to the question. Notice Zee's comments at the end of the SMI no longer have 

the word probably. She will take a lot of math classes. 

During the SMI, all twenty-three girls stated that they had plans to attend college. 

Many of them who came into the SMI uncertain of their ability to succeed left with new 

confidence in themselves. It was amazing and exciting to watch the changes in the girls. 

They seemed to be regaining their "effective voice" (Taylor, et al.). The importance that 

effective voice has on psychological health and resilience has been stressed in the work 

of Brown and Gilligan (1992). At adolescence, girls' relationships with others are at risk. 

An authentic relationship is dependent upon openness and honesty. As adolescent girls 

have their voices silenced or suppressed by cultural pressure to conform to dominant 

images of femininity, they become isolated by the lack of true relationships with others 

(Sullivan, 1996). 
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CONCLUSIONS 

The results of this study suggest that the possible causes of gender differences can 

be reduced and perhaps even reversed. The girls in this study illustrate the struggle to 

maintain a connection to their family, friends and themselves. As they approach 

adulthood, they begin to feel increased pressure to conform to cultural norms. This 

pressure often places them in situations where they are compelled to suppress their 

feelings. As the suppression of feelings continues, adolescent girls begin to disconnect 

themselves from their feelings, wishes and desires. In the worst possible situation, this 

may lead to a complete loss of an effective voice where women and girls are no longer in 

touch with themselves. The comments made by the girls in this study tliroughout their 

interviews indicate a struggle to maintain or regain their effective voice. 

Several obstacles to overcoming this disconnection exist. The most significant of 

these involves a system of internal beliefs. The key to healthy internal beliefs is 

confidence. The girls in this study are clearly more confident at the end of the SMI than 

at the begiiming in their ability to be successful in mathematics. For these girls, increased 

confidence can lead to an improved sense of self-efficacy particularly in mathematics. If 

this improvement is maintained, the effects could extend from the math classroom into a 

career. Their confidence will allow them to be more comfortable in making the decision 

to take fiiture math classes. As the amount of math successfully completed mcreases, the 

girls will find more and more career opportunities available to them. 
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Increased opportunities means the girls will be faced with more decisions 

regarding their education and subsequent career choice. Of great importance here, 

particularly for Hispanic girls, is the impact of the family on the decision making process. 

Without an effective voice, the adolescent will not make her wishes known to her family. 

Decisions may be made for her if she has lost the connection to her desires. However, 

with the ability to confidently communicate her feelings, the adolescent becomes an 

active participant in planning her future. She will be less likely to succumb to cultural 

stereotypes of appropriate gender roles. 

Family members certainly exert influence on a girl's choices but her peers will 

also play an important role. Male peers can have a particularly important impact on girls. 

By the end of this study, many of the girls became aware of differences in their behavior 

in various classroom settings. They felt that their behavior in class was quite different 

when boys are present as compared to being in an all-girl setting. With this awareness, 

increasing confidence and an effective voice, perhaps the girls can reenter the 

coeducational classroom and not allow their male peers to detract from their education. 

The importance of maintaining a connection to one's feelings and desires can not 

be understated. At the end of this study, the girls were more willing to be honest and open 

with themselves and others. This provides them with a validation of their feelings and 

experiences. They hear their voices resonating with their peers and a teacher. From this 

validation a new confidence emerges. With increased confidence, the adolescent becomes 

more likely to fight for the achievement of their goals. They begin to set higher goals for 
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themselves. When achieved, their confidence in themselves is reinforced so that more 

challenges may be met. 

Regaining voice is not an easy accomplishment. Girls must have access to 

individuals who are willmg to be involved in true relationships as described by Taylor et 

al. 

A resonant relationship as one in which a girl can speak freely and hear her voice 

clearly resounded as a voice worth listening to and taken seriously - a voice that 

engages the heart and mind of another and calls forth response - was associated 

with psychological health and development and what are commonly regarded as 

good outcomes for the girls... (p. 4) 

The girls in this study need to be followed in order to determine if the changes which 

occurred during the study will be maintained, strengthened or weakened. Plans for 

follow-up research are discussed in the next section. 
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FUTURE RESEARCH 

Throughout the school year after the SMI, several themes in need of further 

investigation began to emerge. The first is the interaction between the girls and their male 

classmates. Will the apparent increase in self-confidence stay with the girls? Will they 

continue to feel comfortable asking questions in class or will they allow their male peers 

to intimidate them? During the school year following the SMI, I was with them only 

during one class period in which I was their teacher. They had become comfortable 

enough with me but what about their other classes and teachers? In the conversations I've 

had with the girls throughout their fi'eshman year of high school, I sensed that a 

regression may be occurring. At the end of the SMI, they spoke with confidence and 

assertiveness. Some of the girls seemed to be losing some of that confidence and 

assertiveness while others continued to develop an increase in confidence. What would 

cause some to regress and some to continue to grow? Their feelings, environments, 

relationships, experiences, successes and failures all need to be investigated to see if 

certain patterns develop. Other influences need to be identified. 

I also began to notice an increasing level of fi*ustration as they spoke of their 

relationships. Their fi-iendships seemed to change firequently as betrayal and distrust 

began to have a significant impact. 

As I watched and listened to these changes throughout the fall and winter months, 

I tried to ascertain what was causing them. As we approached the end of the school year, 

I began to notice even more changes. Many of girls who had truly struggled through the 
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early part of the year were beginning to "bounce back". As they approached the end of 

their freshman year, many seemed to find a sense of relief that after summer vacation 

they would be able to return and start all over again. They frequently talked with me 

about how differently they would approach things next year. They seemed to have gained 

new insight into dealing with relationships and being successful in school. 

The freshman year is a difficult time of transition. The girls in this study had at 

least one adult whom they knew would be willing to listen to what they were feeling. 

That was not enough. I will continue to follow-up on the lives of these girls over the next 

few years. 
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LIMITATIONS 

This study has several limitation which are worthy of mention. 

Due to the one group design of this study (no control), one can not assume that 

any significant improvement on the posttest measures was due solely to participation in 

the SMI. Pretest - treatment interaction should also be considered. Simply having taken 

the pretest may have caused the subjects to react differently to the course than they would 

have if they hadn't taken the pretest (Gay, 1996). The sample size in this study is 

relatively small. The participants were not selected randomly. Therefore, the results of 

this study can not be generalized to a larger population. The validity of the Math Attitude 

Scale is also questionable. Changes which occurred during the study that were evident 

from qualitative sources were not reflected in the Math Attitude Scale. 

In the analysis of the qualitative data, concern arises regarding the interpretation. 

The researcher must provide an unbiased reporting of the data. This researcher was 

vigilant in her attempts to remain unbiased. However, the reader must be reminded that 

the researcher was not simply observing the effects of a treatment but played an integral 

role in implementing the treatment. In an attempt to ensure that the interpretation of the 

data remained unbiased, the researcher enlisted the assistance of several peers. The 

themes focused on in this report were identified independently by these peers. Also of 

note is that while the observational notes provided some evidence to support the findings 

of this report, much of their content proved less useful than expected. 
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Appendix A 
Registration Flyer 

ATTENTION LADIES 
NEW EXCITING SUMMER PROGRAM 

You must be: 
• Female 
• Incoming 9th Grader 
• Interested in learning skills that will help you to succeed in High School. 
WHEN: May 26-July 3, 1998 

TIME: 7:00am-12:00 pm Daily 
•SPECIAL PRESENTATIONS Include: 

-Women In Professional Positions 
-Tucson Rape Crisis Center 
-Personal Safety 
-Career Exploration 

LOCATION; Tucson High School 

BENEFITS: 
• Free breakfast •Free lunch 
• 1 Full High School credit In Foundations in Algebra and Geometry 
• Upon completion of course, free scientific calculator. 
• Meet professionals in a variety of fields. 
• Meet & make new friends! 

COST: Only $25 (special tuition rate savings $95!!) 

HOW TO SIGN UP: Register during Summer School registration at T.H.M.S. 
College & Career Center: 
May 5 & 6: 3 pm-4:30 pm 
May 7: 2 pm-5:30 pm 
May 12 «& 13: 3pm-4:30pm 
May 14: 2 pm - 5:30 pm 

DON'T WAIT, ONLY 30 SLOTS AVAILABLE! BRING THIS FLYER TO 
REGISTER 
FOR INFORMATION: LEAVE A MESSAGE FOR AMY RAM AT TUCSON HIGH 
SCHOOL AT 617-7500. 
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Appendix B 
Math Attitude Scale Development Information 

Here is a list of references that I have used to develop the scale: 

Arends, Richard, I. (1994). Learning to teach. New York. McGraw-Hill. 

Bandura, Albert. (1997). Self Efficacy. The exercise of control. New York: 
Oxford University Press. 

Brophy, J. & Good. T. (1995). Contemporary Educational Psychology. White 
Plains, NY. Longman Publishers. 

Clark, Jennifer. (1996). Involving Parents in Middle School. Teaching K - 8. 
Nov/Dec. 1996, 52 -53. 

DeAcosta, Martha. (1996). A foundational approach to preparing teachers for 
Family and community involvement in children's education. Journal of Teacher 
Education, 47,9-14. 

Hausfather, Samuel, 1. (1996). Vygotsky and Schooling: Creating a Social 
Context For Learning. Action in Teacher Education, 18, 1 -10. 

Manus, Alice L. (1996). Procedural versus Constructivist Education: A lesson 
From History. The Educational Forum, 60, 63 - 72. 

McCaslin, Mary, & Good, Thomas. (1996), Listening in Classrooms. New York: 
Harper Collins. 

Vygotsky, Ley. (1978). Thought and Language. Cambridge, MA: MIT Ness. 

The rationale for this scale was to determine possible correlates to attitudes towards 

learning based on recent findings. These findings suggest that individuals learn 'better 

when parents are involved and when learning takes place in a constructivist environment, 

which accounts for the individual's interests and which relates what is to be learned to 

prior knowledge and prior experiences. The questions were based on what the literature 

suggested regarding learning and attitudes towards learning. 
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Appendix C 

Guest Speaker List 

The following is a list of guest speakers, their field and a brief rationale for having them 

come to the SMI. All the speakers, in addition to discussing their particular field, talked 

with students about their experiences in school. This included treatment fi'om teachers 

and parents regarding the importance of education as well as the type of academic 

preparation necessary for obtaining a degree in the various fields. 

Barbara Bernstein of the Tucson Rape Crisis Center (TRCC). TRCC frequently visits 

local schools to present information on sexual harassment and date rape. The 

presentations help students realize the importance of recognizing and reporting sexual 

harassment. Role playing activities help students examine situations in which unwanted 

advances or behaviors are being exhibited by peers and/or teachers. 

Margaret Briehl of the University of Arizona Pathology Department. Dr. Briehl's 

presentation dealt with cancer, primarily breast cancer. She provided the students with a 

hands-on demonstration involving the identification of cancer cells. The students (many 

of whom are interested in a medical career) found her presentation exciting and quite 

interesting and informative. 
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Judy Parrish of the University of Arizona. Dr. Parrish is a paleoclimatologist. Her 

presentation was a slide presentation of various locations she has visited in her career. 

She discussed issues of climatology. I asked her to visit because I wished to expose the 

students to as many scientific careers as possible. 

Rhonda Morgan of the University of Arizona. Ms. Morgan is a doctoral student working 

in the fields of optics and astronomy. She brought slides and some optical devices for the 

students to use. Her presentation was very advanced. It was far too complex for the 

students. 

Kendall Wilkes Aldous, optical engineer with Raytheon Corporation. Ms. Aldous 

demonstrated basic concepts of her field as well as her excitement and passion for her 

work. She had the students involved in various activities related to optics. 

Hilda Aponte is a systems engineer of Raytheon Corporation. The only Hispanic speaker 

who came to speak at the SMI, she had a dramatic impact on the students. She spoke 

mostly of her preparation for her career and the everyday duties of her job. The students 

were very interested and many expressed interest in engineering after her visit. 

Nura Dualeh of the University of Arizona Financial Aid Office. Ms. Dualeh spoke to the 

students about all of the options available to them for financing a college education. Her 
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talk was very informative. She instructed the students in what they should be doing 

throughout their four years in high school to prepare for the financial demands of college. 

Susan Frank, counselor. The students had numerous personality conflicts in the beginning 

of the SMI. It became apparent that an outside counselor may be able to provide support 

for this problem. She involved the students in activities dealing with conflicts, 

relationships with peers, boyfi:iend/girlfi-iend relationships, parental relationships and 

self-esteem. She also brought a teen mother with her during one class. This young woman 

spoke of the demands of motherhood and how "unglamorous" motherhood is. She spoke 

of the difficulties she has had with her mother as well as the father of her child. Of all the 

guest speakers, I believe that she was the most effective in relaying her message to the 

students. They were amazed at how hard her life was. She had quite an impact on the 

entire class. 

The search for guest speakers proved to be rather challenging. Because most of the 

students in the SMI came from ethnic minority backgrounds, professional women of the 

same background were thought to be ideal guest speakers. Numerous attempts were made 

to contact various organizations throughout the community which provide services for 

minority students. All of these attempts lead to little success. Ideally, the most effective 

role models for a group of young Hispanic women would be professional Hispanic 

women. Only two of the speakers represented ethnic minority groups: Hilda Aponte and 
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Nura Dualeh. If the SMI were to be offered again, a more extensive search for 

professional women representing minority groups would need to be conducted. 

Due to the rising interest in women's professional basketball, an attempt was also made 

to have players and/or coaches from the local university's women's basketball team to 

come speak at the SMI. Initially, the prospects for this occurring were promising. 

However, the coach of the team later informed the teacher/researcher that a conflict of 

interest would occur because the university was not allowed to make any attempts to 

recruit high school students. All were very disappointed by the nature of the rejection. 
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Appendix D 
Parental Consent Form 

To: Students of the Summer Math Institute and their Parents/Guardians 
From: Amy Ram 

5/4/98 

1 would like to take this opportunity to welcome you to the Summer Math 
Institute and to tell you about myself and the program. 

I have been teaching math at Tucson High Magnet School for the past five years. I 
am also working toward a Master's Degree in Education Psychology at the University of 
Arizona. 

The purpose of this institute is to improve your daughter's performance in 
mathematics as well as to develop her confidence and self-esteem. 

I plan to write about the institute as part of my master's degree program. In the 
writing that I will do, none of the students will he referred to by their actual names. I am 
interested in following these girls throughout their four years at Tucson High. 

Participation in a study of this nature has been shown to advantageous. This 
program has received special flinduig because of the opportunity to see how special 
programs facilitate learning. 

I look forward to working with you this summer and throughout the next four 
years. If you have any questions regarding the institute, please feel fi-ee to call me at 617-
7500. If you any questions regarding the study/research aspect of the institute please call 
Dr. Gienda Wilkes at the University of Arizona, 621-7826. She is my graduate advisor in 
the department of Educational Psychology. 

I, parent/guardian of 
give my consent for my daughter to participate in the study of the Summer Math Institute 
and its effects on her academic progress. 
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Appendix E 
Student Consent Form 

Summer Math Academy 1998 

Welcome! This is a 6-week (only 28 days!) crash course in Tucson High School's 
Foundations of Geometry and Algebra class. You will work hard and have a good time 
doing it! 

Your grade in this class will be based upon in-class assignments, a few homework 
assignments, quizzes, writing assignments, projects and some surprises. You are expected 
to participate in class. Each day of class you will be awarded points for your participation. 
This does not mean being disruptive. We have much to do and only 28 days to do it. Your 
cooperation is appreciated and necessary. Summer school policy states that you may be 
dismissed from this class if your behavior is disruptive. 

A few rules for you to follow are (1) no food or drink is allowed in the building. Water 
bottles are certainly permissible. (2) Make-up of ANY kind will NOT be allowed in my 
classroom. This is a place of learning mathematics not make-up. If I see any make-up, I 
will take it and it will not be returned. Also, please note that electronic devices of any kind 
are not allowed on a TUSD campus. 

Attendance is required. You may not miss more than 1.5 days of school or you will be 
dismissed from summer school. I expect you to be here everyday. Class meets from 7:10 -
12:00. We will have a breakfast break at 8:45 each day. 

Upon passing this class, you will receive one full math credit at Tucson High. It is also 
hoped that you will be placed in my algebra class next year. We will discuss this more 
prior to the end of class. 

Please also be aware that by participating in the class, you are also participating in a study 
that I am doing for an advanced degree at the University of Arizona. 1 plan to follow each 
of you throughout your four years at Tucson High. If, at any time, you have questions 
regarding this or anything else, please do not hesitate to ask me. I am here to help. 

I am really looking forward to working with you this summer! 

I have read and understand the above information and give my consent to participate. 

(Student signature) 
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Appendix F 
SMI Course Outline 

Weekl 5/26-5/29 

5/26 Introductions, Pretests, Venn Diagrams, Make a Box project 
5/27 Number patterns, Pascal's Triangle, Number operations. Math Myths 
5/28 Powers and square roots, order of operations, / can be anything - what will I bel 
5/29 Algebraic expressions, distributive property 

Week 2 6/1-6/5 

6/1 Like terms, solving simple equations (add, subtract). Your education, what's it 
worth to you 

6/2 Solving simple equations (multiply/divide), verbal modeling, integers, math 
achievement difference 

6/3 Adding, subtracting integers. Who Should? (sex role bias investigation) 
6/4 Multiplying integers, dividing integers, attribution pattern investigation 
6/5 Coordinate plane, review, show "Contact" 

Week 3 6/8-6/12 

6/8 Solving 2 step equations, solving multi-step equations, design the perfect room 
for you (scale drawing) 

6/9 Adding and subtracting fractions, how much TV do you watch (statistics) 
6/10 Multiplying and dividing fractions, where are the Jobs 
6/11 Percents, decimals, fractions, 7065 of the future 
6/12 Problem solving with percents, math neededfor college 

Week 4 6/15-6/19 

6/15 Rates, ratios, proportions,ybc/j in graphs 
6/16 Problem solving, counting, probability, cooperative geometry 
6/17 Square roots, real number system, cooperative logic 
6/18 Pythagorean theorem, problem so Iving, problem solving strategies 
6/19 Introductory geometry, angles, parallel lines, magic triangles 

Week 5 6/22-6/26 

6/22 Symmetry, triangles, quadrilaterals, creative numbers 
6/23 Area and perimeter, congruence, magic squares - find the missing numbers 
6/24 Similarity, review, spatial creatures 
6/25 Circles (area and perimeter), surface area, toothpick geometry 
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6/26 Volume of prisms and cylinders, area of a tree 

Week 6 6/29-7/2 

6/29 Volume of pyramids, cones, spheres 
6/30 Introductory statistics 
7/1 Review, post-tests 
7/2 End of class 

All activities written in italics are from Franklin (1990). 
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Appendix G 
Interview Quotes 

1. Being in class with boys 

Julia - "if there's only girls in the class, I learn better because the boys distract me. I 
can't concentrate on the work." 

Crystal - "It's good to have an all girls class because the girls get much more done 
instead of being attracted to the guys." 

Desiree- "It's kind of easier to work when there's not boys in there. I have more 
confidence to raise my hand because a lot of girls in there have the same problem as me." 

Jasmine - "I liked that it was an all girls class because guys are around the girls 
concentrate on looking pretty on not on their work." 

Lynn - "...we don't have to deal with distractions like boys bothering you. They tease 
you by making fiin of you when you get something wrong." 

Raquel - "I could pay attention more. In mixed classes I pay attention to the boys rather 
than the work." 

Monica - " you can share your feelings with other girls knowing that they understand 
what you're going through." 

2. Confidence 

Sally - "I like math better now" 

Nina - "I couldn't do math before but now I know it" 

Shayna — " at furst I didn't even know that much and now... I understand more. I know 
that it will be easier for me when I get to be a freshman" 

Monica - "I feel that I can do it better than I used to be able to do it." 

Zoe — "I feel more assured - like sure that I can do what I'm supposed to and I feel that I 
will be better prepared for next year" 
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