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different academic areas, particularly mathematics. One fact that most researchers agree 

on is that fewer females than males take upper-level mathematics courses beginning in 

adolescence and continuing through college. As a result, many females severely restrict 

their career options by failing to take courses in this area. This study views the subjective 

task values in mathematics of20 1 3rd and 5th grade students in a small community in the 

upper plains region of the United States, and how those subjective task values relate to 

students' indications of interest in taking advanced mathematics courses in the future. 

While it was believed that gender differences would be found at each grade level as well 

as overall, this was not the case. Small differences were found by gender, but not to a 

degree of statistical significance. The maj or findings of the current research were ofvast 

differences between the grade levels themselves. Third grade students had much higher 

scores on the Eccles-Wigfield Task Value Questionnaire, which was developed to 

measure subjective task values in mathematics. Another interesting discovery was the 

reasons students gave for these subjective task values. In general, boys tended to blame 

factors outside of their control, while girls were more likely to blame themselves. Post-

hoc factor analysis of the survey questions indicated groupings consistent with those 

previously identified by the survey's authors. 
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Gender Differences in Subjective Task Values in Mathematics 

And Their Relation to Course-Taking Intentions 


Chapter I: Introduction 


Background 

During the summer of 1992, Mattel© introduced a new version of an old favorite, 

Barbie©. This Barbie© was a bit different from all of the others in that it had the ability 

to speak. One of the phrases that this perennial favorite uttered was "Math class is 

tough," and an old argument suddenly became a hot headline. This argument is one that 

has been going on between and among educators and the public for quite some time with 

some claiming boys are just naturally better at math and others claiming there are no 

differences whatsoever. 

When the new Barbie© was heard, the National Council of Teachers of 

Mathematics drafted a letter to Mattel© warning of the negative impact ofthe phrase on 

attitudes toward mathematics (Sullivan, 1992). This prompted Mattel© President Jill E. 

Barad to offer a written apology to Sharon Schuster, President of the American 

Association ofUniversity Women. At the same time, Mattel© decided that the phrase 

would be removed from Barbie's© repertoire, but interest in the debate concerning boys 

and girls and math had been rekindled. 

Why should this seemingly innocuous phrase cause such an uproar? What was 

the big deal? Some even go as far as to ask why we make such a big deal ifyoung 

women are less interested in ma~ we don't see it as a problem when young men are less 

interested in early childhood education, nursing, and full-time parenting (Noddings, 
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1998). For one thing, whether or not Mattel© was aware of the fact, females have a 

history of being grossly underrepresented in careers associated with mathematics, which 

normally carry higher wages. Also women have long been stereotyped as being inferior 

in math. 

As a society we expect certain physical differences and the results of those 

physical differences between males and females. For example, we expect that the 

average male will be bigger, stronger and faster than the average female. Ifwe take a 

look at sports where athletes are timed, such as running and swimming, males have 

consistently had faster times. What we don't expect are differences in mental 

performance. 

Certainly females have been discriminated against over the years in the work 

force, and we know that today women earn approximately 70% ofwhat men earn. We 

know that many females can and do work in areas that in the past would have been 

considered to be "men's work," just as many men today work in areas that once would 

have been considered "women's work." While many areas ofAmerican society have 

been, or are in the process of becoming, "degenderized," a majority of people still look at 

the areas of mathematics and science as being a male domain. 

While some people might react with statements such as, "Well, that's just the way 

things are - men and women are just different," others are just as likely to remark that 

inequities in the work force are a result ofan infrastructure in America which has been 

dominated for years by males. Whatever the cause, it is a fact that many more males than 

females opt for careers where math and science are necessary, careers which historically 

carry more earning potential. 
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Purpose 

While the debate continues as to whether or not there are differences in 

mathematical achievement between males and females, the fact remains that many more 

males are involved in careers related to mathematics and science. Even with recent 

increases, females lag far behind. If, as some have claimed, males have more natural 

ability when it comes to mathematics, then quite possibly we should be looking at ways 

to "even the playing field." If the alleged discrepancy in mathematical ability exists 

because of environmental influences in American society, then we should be looking for 

ways to change these influences. 

Whether or not there are differences in mathematical achievement, many females 

are severely limiting their career options by choosing not to take courses relating to math 

and science past what is required. The purpose ofthis study is to obtain information 

from elementary school students and their teachers as to whether or not there are 

differences between males and females concerning their subjective task values toward 

mathematics. Specifically, the purpose is to look at the following: students' current and 

future expectations regarding mathematics; students' effort in mathematics; students' 

interest in mathematics; how much students enjoy mathematics; students' perceived 

ability in mathematics; the importance, value, and usefulness students place on 

mathematics; and students' future course-taking intentions. This study will also look at 

teachers' perceptions of the overall subjective task values some oftheir students have 

regarding mathematics. 
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It is believed that before anything can be done to rectify the differences between 

males and females with regard to mathematics-related career choices, we must first have 

more information in the previously mentioned areas. 

The instrument employed in this study is a portion of a larger one developed by 

Eccles, Wigfield, Harold, and Blumenfeld in 1993 to measure competence beliefs and 

subjective task values about mathematics, English, sports, and social activities. The 

original instrument was used in a 3-year longitudinal study, and it has been determined 

that the items have good psychometric properties (Wigfield et al., 1997). The survey was 

constructed on the basis of factor analysis, with changes being made over a period of 

three years. In piloting the questionnaire, great care was taken to ensure that the children 

understood the constructs being assessed, and all questions were read aloud to all 

students during the first two years. The questionnaire used in the research described here 

was that portion of the Wigfield et al. Questionnaire pertaining only to mathematics. 

This instrument was chosen due to the fact that it measures subjective task values 

regarding mathematics and is easily broken down into subfactors for additional analysis. 

Another consideration was that it was developed recently, and the researchers involved in 

its development have a long history ofwork in the area of mathematics and gender issues 

- the two areas of primary interest in this research. 

The final three items of the survey were taken from a questionnaire piloted in 

1994 (Conner) that dealt directly with course-taking intentions, and it was felt that these 

questions would be sufficient indicators of students' plans concerning the taking of 

advanced mathematics courses in the future. 
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Hypotheses 

1) It is hypothesized that males will have higher subjective task value scores than females 

overall as measured by the Eccles-Wigfield Task Value Questionnaire (EWTVQ). 

2) It is hypothesized that males will have higher subjective task value scores than females 

at the 3rd grade level as measured by the EWTVQ. 

3) It is hypothesized that males will have higher subjective task value scores than females 

at the 5th grade level as measured by the EWTVQ. 

4) It is hypothesized that there will be statistically significant gender differences favoring 

males on the subfactor of the EWTVQ measuring future course-taking intentions. 

5) It is hypothesized that there will be statistically significant gender differences favoring 

males on the subfactor of the EWTVQ measuring interest and liking ofmathematics. 

6) It is hypothesized that there will be statistically significant gender differences favoring 

males on the subfactor of the EWTVQ measuring actual effort expended on 

mathematics. 

7) It is hypothesized that there will be no statistically significant differences between 

males and females on the subfactor of the EWTVQ measuring current expectations for 

mathematics. 

8) It is hypothesized that there will be no statistically significant differences between 

males and females on the subfactor ofthe EWTVQ measuring perceived ability in 

mathematics. 



6 

9) It is hypothesized that there will be no statistically significant differences between 

males and females on the subfactor of the EWTVQ measuring the importance of 

mathematics. 

10) It is hypothesized that there will be no statistically significant differences between 

males and females on the subfactor of the EWTVQ measuring the value placed on 

mathematics. 

11) It is hypothesized that there will be no statistically significant differences between 

males and females on the subfactor of the EWTVQ measuring the usefulness of 

mathematics. 

12) It is hypothesized that students' subjective task values as measured by the EWTVQ 

will have a significant positive correlation with their future course-taking intentions. 

13) It is hypothesized that teachers' predictions of their students' subjective task values 

will not show a difference significant to < .05 with students' own responses on the 

Eccles-Wigfield Task Value Questionnaire. 

Limitations of the Study 

When determining exactly what the current research means on a more global 

level, it must be understood that there are a number of limitations involved with the 

study. First of all, the sample involved was almost entirely Caucasian. It would be 

impossible to generalize findings to a population with even a small amount ofdiversity. 

As a result, the findings can only be used to draw conclusions for the population in the 

area represented by the sample. Secondly, the geographic area in which the research was 

performed is not necessarily representative ofother areas of the United States. The 
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community in which the survey was administered is, although a university town, small, 

rural, and fairly isolated. Finally, and maybe most importantly, many of the questions in 

the survey were above the level ofcomprehension of the students involved, and, as a 

result, many needed further explanation (see Appendix A). This could have had an effect 

on the reliability of the instrument. While the same person administered all 

questionnaires and an attempt was made to make explanations consistent, it is apparent 

that offering identical explanations was impossible. There were, however, a couple of 

things that improved the reliability of the survey; all of the questions were read to all of 

the students, and an attempt was made to offer identical explanations. In addition, a 

couple ofstatistical analyses indicate that reliability was maintained. First ofall, there 

was a great deal ofconsistency across subfactors, both by grade and gender. Secondly, in 

looking at the correlations between subjective task value and course-taking intentions, 

not only was the correlation high overall, but when this analysis was run on the highest 

and lowest scoring students, the correlations were even higher. This indicates that those 

students with the lowest subjective task value scores in mathematics reported they were 

even less likely to take advanced mathematics in the future than the average of the 

sample, and those students with the highest subjective task value scores in mathematics 

were even more likely to take advanced mathematics in the future than the average of the 

sample. This is a good indication of the reliability of the results. 

Another limitation is that it is possible, and maybe even likely, that students at 

these grade levels not only don't really understand the concept of advanced mathematics, 

but may not be able to judge with any degree ofaccuracy whether or not they will take 

advanced mathematics in the future. 
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Finally, the ages of the students may have prevented them from giving an accurate 

prediction of their future course-taking intentions. However, at the same time it must be 

remembered that not only did students' subjective task value scores correlate highly with 

their responses on the future course-taking intentions subfactor, but this was even more 

the case for both high (a=.982) and low (a=.867) scoring individuals. 

Preview of Subsequent Chapters 

Chapter II will provide an overview of the history of research pertaining to 

alleged differences between males and females with regard to mathematical 

achievement. This overview will provide some insight into possible reasons for 

differences, or at the very least the perception of differences. It will also provide 

evidence of the cost of differences in course selection relating to mathematics. The 

major portion of this chapter will relate to the effect of subjective task values on learning 

and performance, as well as the future effects of these subjective task values. 

Chapter III will examine the methods and procedures used in this study, Chapter 

IV the information gathered via those methods and procedures, and Chapter V a 

discussion and summary ofconclusions reached as a result of that information, as well as 

recommendations for research and practice. 
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Chapter II: Literature Review 

For many years now a number of researchers have made claims ofa gender gap in 

mathematical achievement (e.g., Mills, 1981), citing consistent evidence that male 

students perform better than female students on mathematical achievement tests as early 

as 12 or 13 years ofage (e.g., McNeir & Schuldt, 1989). More recent studies have found 

differences favoring males as early as first grade (e.g., Robinson, Abbott, Berninger, & 

Busse, 1996). In addition, a number of studies have found high-achieving males to 

outnumber high-achieving females on the mathematics portion of the SAT by as much as 

twelve to one (Cramer & Oshima, 1992~ Rudisill & Morrison, 1989~ Weiner & Robinson, 

1986), even in cases where females have higher grades (Bridgeman & Wendler, 1991). 

Some of these have pointed out significant gender differences favoring boys in 

subsamples of the most difficult tasks, the type most likely to be found on the SAT -M, 

but no differences on the easiest tasks (e.g., Manger & Eikeland, 1998). These 

differences, however, have become such an accepted part of the testing process that the 

Educational Testing Service (EST), developers of the Preliminary Scholastic Aptitude 

Test (PSAT), count the PSAT verbal score twice and the math score only once (Sadker & 

Sadker, 1994). While some (e.g., Fennema, Carpenter, Jacobs, Franke, & Levi, 1998a) 

have simply pointed out that there is a continuing, significant gender difference favoring 

males in performance on complex mathematical task, there may be more to it than that. 

Results taken from the National Assessment ofEducational Progress, which tests nine-, 

thirteen-, and seventeen-year-old students, show that the longer girls stay in school, the 

farther they fall behind in the areas ofmathematics and science (Sadker & Sadker, 1994). 



10 

Many have countered that the difference in mathematical achievement is 

narrowing (e.g., Baker & Jones, 1993~ Friedman, 1989), or never existed (Heller & 

Parsons, 1981). A pair ofmeta-analyses, each covering at least fourteen years of research 

(Friedman, 1989: Hyde, Fennema, Ryan, Frost & Hopp, 1990), concluded that there are 

no major differences in achievement levels by gender, and many later studies have 

concurred (e.g., Tartre & Fennema, 1995), but the argument continues. 

In 1980 Benbow and Stanley, from research conducted with high-achieving 

students, argued that boys have more natural mathematical ability, and that there must be 

a biological basis for gender differences. This stance, while controversial, has been 

supported by a few studies in the past (e.g., Weiner & Robinson, 1986). Fidelman (1992) 

and others (Rudisill & Morrison, 1989) have reported that there is considerable 

accumulated evidence showing cognitive differences between the sexes due to brain 

structure. He stated that, on average, the influence of testosterone on the evolution of the 

brain causes the left hemisphere, responsible for arithmetic and verbalization, of females 

to be more developed than those ofmales. In addition, this causes the right hemisphere, 

responsible for creativity and spatial tasks, ofmales to be more developed than those of 

females. These differences reportedly are reflected by females' advantage in 

mathematical computational skills and males' advantage in problem solving skills, which 

has been reported by others (e.g., Bradberry, 1989). 

This position has been questioned by many (e.g., Fennema & Sherman, 1977), but 

a number of researchers (e.g., Bradberry, 1989; Casey, Nuttall, Pezaris & Benbow, 1995; 

Rudisill & Morrison, 1989; Tartre & Fennema, 1995) have found males to perform better 

on tasks requiring spatial visualization. They cite this as reason for males' achievement 
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edge, while others (e.g., Friedman, 1995) report finding correlations between spatial 

skills and mathematical achievement to be no higher than those found between math 

achievement and a number of apparently unrelated skills, such as social studies 

achievement. In addition, some attempts at improving mathematical performance by 

training spatial skills have not been successful (e.g., Friedman, 1995). 

A number of researchers (e.g., Eccles, 1987; Meece, Parsons, Kaczala, Goff, & 

Futterman, 1982) have argued that the critical factor in higher performing students' 

achievement differences is course selection. It has been well established that fewer 

females than males enroll in advanced mathematics courses in high school (Hom & 

Walberg, 1984; Hyde, et aI., 1990; Lent, Lopez, & Bieschke, 1993; Meece, Wigfield, & 

Eccles, 1990; Singer & Stake, 1986), and that starting in late high school and continuing 

throughout post-secondary education, fewer females than males elect to study 

mathematics (e.g., Bridgeman & Wendler, 1991; Lips, 1992). One study involving both 

male and female high-achieving students (Stocking & Goldstein, 1992) showed that 

when given the option, both chose along stereotypical gender lines. That is, more males 

than females opted for math. Meece and Eccles (1993) reported a 29% increase in 

females earning bachelor's degrees in science and engineering between 1976 and 1986, 

but also admitted that more females continue to drop out of upper division mathematics 

courses. Not only do more females drop out, but in 1987-88, the last year that the 

Educational Testing Service published information on Graduate Record Examination 

(GRE) scores, males scored an average of 80 (800 is a perfect score) points higher than 

females. The GRE is the test most often required for entrance to graduate and doctoral 

programs. With a strong background in mathematics being critical for many career and 
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job opportunities in today's increasingly technological society, many otherwise 

academically capable students, particularly females, prematurely restrict their 

educational and career options by discontinuing their mathematical training in high 

school or soon after (Heller & Parsons, 1981 ~ Meece et aI., 1990). By their senior year in 

high school, many girls are so convinced of their ineptitude that they are less likely than 

boys with poorer grades in the same class to believe they can pursue a mathematics

related career (Orenstein, 1994). With this in mind, it's not surprising that males 

comprise more than 90 percent of the workforce in professions relating to mathematics 

and science and that the average male college graduate earns approximately $11,221 

more per year than the average female college graduate (Karp & Shakeshaft, 1997). 

Among those with doctoral degrees, those discrepancies are even greater. For example, 

females teaching at the prestigious Ivy League schools earn an average of $14,000 less 

annually than their male colleagues (Sadker & Sadker, 1994). 

Jacquelynne Eccles at the University ofMichigan (Eccles, 1987~ Meece et at, 

1982), has developed an expectancy/value model of achievement motivation, 

strengthened by the research ofothers (e.g., Catsambis, 1994~ Quilter & Harper, 1988), in 

which course selection and career choices are a function of expectations for success and 

the subjective value of the task. Studies in mathematics-related achievement have found 

sex differences in the attributions students make for success in mathematics as early as 

third grade (Eccles et aI., 1993 ~ Stipek & Gralinski, 1991), while others have found sex 

differences in expectations for success and perceived competence in mathematics in 

children as young as first graders (Entwisle & Baker, 1983~ Wigfield et aI., 1997). 

Results ofat least one study (Gilbert, 1996) have suggested that girls and boys are not 
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significantly different in their perception of math in the upper elementary grades, but this 

research was a result of working with students recommended on the basis of their 

mathematical ability. Others have noted that as boys and girls go through school, gender 

differences in their perceptions regarding being good in mathematics increase even when 

there are no differences in achievement (Secada, Fennema, & Adajian, 1995). Still other 

research (Fennema & Peterson, 1985; Eccles & Jacobs, 1986) has proposed that failure to 

participate in independent learning experiences in mathematics contributes to the 

development of sex differences in mathematics performance, which in turn leads to the 

taking of fewer advanced mathematics courses. According to this research, it is a 

combination of both internal and external influences that determine, at least partially, 

what learning experiences students have in schools, and these learning experiences in 

part determine student attitudes about taking advanced math in the future. 

In the same vein, recent studies have begun to look more and more at 

mathematics attitudes, specifically how males and females view the learning of 

mathematics and the value oflearning mathematics differently. A number have 

suggested that males perceive mathematics as being much more useful than females 

(Forgasz, 1995; Perl, 1982), have much higher expectancies with regard to mathematics 

(Parsons, Adler, & Kaczala, 1982; Singer & Stake, 1986), have more confidence in 

mathematics (Eccles et at, 1993; Parsons et al., 1982; Stage & Kloosterman, 1995), and 

place great importance in their ability (Meece, et at, 1990; Stipek & Gralinski, 1991). 

There have also been many studies showing math to be viewed, by both males and 

females, as a male domain, with males, in most cases, having an even stronger hold on 

this view (Hyde et aI., 1990; Stipek & Gralinski, 1991; Yong, 1992). This general view 
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is exemplified by the fact that Mattel© had Barbie© say "Math class is tough" only after 

interviewing thousands of children and selecting the sayings that they felt reflected how 

girls felt. This also seems to be the "traditional" view held by much of society (e.g., 

Eccles, et aI., 1993; Parsons et al., 1982), which could easily lead to the belief held by 

many (Eccles & Jacobs, 1986; Parsons et aI., 1982; Yee & Eccles, 1988) that math is 

more important for males than females. It has been shown that even girls who like 

mathematics are, by the age of 15, only half as likely as boys to feel competent in their 

ability (Orenstein, 1994). This is a key issue, as it has long been understood that a loss of 

confidence in math usually precedes a drop in achievement. 

One explanation offered for the perpetuation of these attitudes is the attitudes 

concerning mathematics conveyed by parents (Flanagan, 1993; Relich, 1996; Yee & 

Eccles, 1988). It has been argued that gender differences in students' attitudes toward 

mathematics and in plans to continue taking advanced mathematics courses are 

influenced substantially by their parents' perceptions of the difficulty of mathematics for 

their child and by their own attitudes about the value ofmathematics. Furthermore, 

parents' beliefs, especially those ofmothers (Eccles & Jacobs, 1986; Yee & Eccles, 

1988), appear to have an even greater influence on students' attitudes than do students' 

mathematics grades. 

Additional studies on parental perceptions show that mothers feel their sons have 

more talent for mathematics (Yee & Eccles, 1988), daughters have less ability and are 

less likely to succeed in mathematics, and report that they find math more difficult for 

their daughters (Jacobs & Eccles, 1985). In some instances, fathers' expectations have 
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been found to be even more gender-stereotypical than those of mothers (Sadker & 

Sadker, 1994). 

At least one recent study (Wigfield et aI., 1997) has detennined that subjective 

task values seem to become established during the first and second grade years, with 

observed gender differences of first graders being as large as those of fourth graders. 

Researchers have also found that adolescents' subjective task values predicted both their 

anticipated and actual task choices, specifically taking mathematics courses (Meece, et 

aI., 1990), so work is needed to determine both if and when these subjective task values 

become firmly entrenched. A recent longitudinal study (Fennema et aI., 1998a) 

employing students in grades one through three indicated that girls tend to use more 

concrete problem solving strategies, which in tum leads to less understanding of the 

important ideas upon which advanced mathematics is often based. This may help 

explain gender differences often found in adolescence and in math-related careers. 

Another factor likely contributing to students' subjective task values is the 

teacher. There appears to be a consensus that teachers' beliefs are an important variable 

in the study of gender issues (Li, 1999). It has been said that common wisdom leads 

many to believe that teachers make major contributions to the development ofgender 

differences (Fennema, Carpenter, Jacobs, Franke, & Levi, 1998b). Sometimes teachers 

send messages, for example, telling parents not to worry if their daughter isn't doing well 

in math. Sometimes these messages are covert, and sometimes they are along the lines of 

this one, actually spoken by the parent ofa third grader in New York (Burger & 

Gubemick, 1997): "She [the teacher] told me girls always have trouble in math. 

Besides, she said she's such ajoy to have in the class." This view is not as unusual as 
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might be thought, but when teachers are asked to remember their most outstanding 

students academically, boys' names dominate the list (Sadker & Sadker, 1994). Many 

female students have reported being told by their teachers that math isn't very important 

for their future, even when they enjoy and are successful at it (Levine, 1995). Considering 

the fact that there are still teachers out there holding on to the stereotypical belief that 

girls are in class simply to give joy to their teachers, it's little wonder that the discussion 

continues. 

Teacher behaviors are substantially influenced and even determined by teacher 

beliefs, and these behaviors, in tum, substantially impact upon student beliefs and 

behaviors (Li, 1999). In theory, most teachers believe that education should lead to the 

ability to make informed choices, particularly concerning career options. In practice, 

however, mathematics teachers often seem to reinforce traditional behaviors and 

occupational plans for both males and females, regardless of where student interest or 

talent may lie (Eccles-Parsons, 1984). Elizabeth Fennema and her colleagues (Fennema, 

Peterson, Carpenter, & Lubinski, 1990) found teacher beliefs concerning male and 

female students in mathematics to be different. Their research determined that teachers 

perceive male students as being their best students even when they believe there is no 

difference. That is to say that teachers tend to stereotype mathematics as a male domain. 

Teachers may not even realize that they are treating students any differently, but students 

certainly realize it. A 1992 study in Michigan found that 76% of high school students felt 

boys and girls were treated differently (Sadker & Sadker, 1994). 

Studies have found student perceptions of the teacher and teacher interactions 

(Jungwirth, 1991), as well as student perceptions of instructional quality and teacher 
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attitudes (Relich, 1996) to influence learning (Reynolds, 1991). It has also been argued 

that gender stereotypes teachers have may be activated, often unconsciously, through 

general interaction with students (Hyde & Jaffee, 1998) Knowing this, it would seem 

necessary to determine if teachers' perceptions, both overall and of students' subjective 

task values, are accurate. 

Finally, some have even suggested that not only are there gender differences in 

mathematics, but that the best way to address them is to have gender-grouped 

mathematics classes. Some report that these separate classes seem to be working (Geisel, 

1996), and point to the fact that there may be gender-related differences in learning styles 

and social interactions that get in the way of learning in many classrooms. One such 

program reports that "girls who have taken the class tend to take more math and science 

courses in high school, are more likely to consider a career involving math ... and are 

more likely to show an increase in math scores" during adolescence (Durost, 1996). 

Girls feel freer to speak out and participate at much higher rates, and at least one program 

reports that grade point averages for both boys and girls were higher when compared to 

co-educational classes (Perry, 1996). 

While it's virtually impossible to have researchers even reach consensus on 

whether or not there is a problem concerning females and mathematical achievement, 

some have taken steps to see that achievement levels increase and career options remain 

open. Before we as a society can determine the best course ofaction to take, ifany, 

additional research is a necessity. 
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Key Constructs 

Subjective task value - A combination of students' current and future expectancies for 

mathematics, judgment of their ability in mathematics, judgment of the importance of 

mathematics, judgment of the value ofadvanced mathematics, judgment of the utility of 

advanced mathematics, judgment of the cost of doing mathematics, judgment of the 

actual effort they expend on mathematics, their interest and liking ofmathematics, and 

their future course-taking intentions. 

Current expectancy for math - what students currently expect of themselves with regard 

to mathematical ability. 

Future expectancy for math - what students expect of themselves with regard to their 

mathematical ability in the future. 

Current math ability - students' evaluations of their current achievement levels in 

mathematics 

Importance of math - students' evaluations of how important mathematics is to them 

currently 

Value of advanced math - students' evaluations of how important advanced mathematics 

at the high school level will be to them 

Utility of advanced math - students' evaluations ofhow useful they believe advanced 

mathematics at the high school level will be to them 

Cost of doing math - students' evaluations of whether it is worth their time and effort to 

work on mathematics 
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Actual effort expended on math - students' evaluations of how hard they currently work 

at mathematics. 

Interest and liking of math - how interesting students feel that mathematics is and how 

much they like it 

Future course-taking intentions - students' best guesses as to whether or not they will 

take advanced mathematics courses in high school 

Researcher's Bias 

It must be noted that hypotheses were written with a clear researcher's bias in 

mind. As a high school student it never occurred to me that anything was unique about 

the mathematics classes I was involved in. I took all of the math that I could, which at 

that time included algebra, geometry, trigonometry, statistics, and analysis. When 

research topics were under consideration, I kept thinking back to those classes. Each of 

the more advanced courses seemed to have the same people in them - about 20 boys and 

one girl. I began asking people if they had similar experiences in school, and while a 

majority of recent graduates reported that not to be the case, there were enough to make 

me begin to think seriously about gender issues and how they relate to mathematics in 

general. 

As a result ofthe many inquiries over a number ofyears, I decided that this would 

be an area for exploration. As ridiculous as it sounds, I heard from females who, simply 

because they were female, as high school students less than five years ago were told by 

their teachers that mathematics wasn't a field they should pursue. Because of the 
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responses I received, I decided to explore gender issues regarding mathematics in 

general, particularly in reference to attitudes toward mathematics. 

While examining results of this research, or any other research for that matter, 

any bias that the researcher brings to the task must be considered. I began this research 

with certain beliefs that must be addressed if the research is to be understood from the 

researcher's point ofview. Even though statistical analysis certainly helps maintain 

objectivity with regard to results, the interpretations of those results may vary depending 

on the views of the reader. With that in mind, it needs to be stated that reviews of 

previous research led me to the conclusion that males in the United States have a history 

of achieving at higher levels in mathematics than females. Even though the distance 

between the sexes has narrowed over the past 25 years, it is still apparent that boys 

consistently have higher scores than girls on mathematical tasks such as those on the 

SAT and ACT. Possibly because of that, most researchers agree that many more males 

than females pursue studies and careers in the fields ofmath and science. Keeping these 

facts in mind, I began data collection expecting to find statistically significant gender 

differences with regard to attitudes toward mathematics favoring boys. I also expected to 

find differences between the grade levels that were surveyed, but didn't believe that those 

differences would be large. I also expected to find a great deal of similarity between 

teacher predictions of their students' attitudes toward mathematics and student responses 

on the questionnaire. 

After collecting and analyzing data, I was surprised at what I found, and have 

made every attempt to explain the results in a way that is as objective as possible. 



21 

Chapter III: Methods 

Sample 

Participants were 201 third and fifth grade students in four public and four private 

elementary schools (162 public school students, 39 private school students) in a small, 

university-oriented community in the Northern Plains region of the United States. The 

socioeconomic status of the schools and of the area that the schools served was largely 

middle class, and students were primarily White (95.5% White, 2.5 % Native American, 

1.0% Hispanic, 0.5 % African-American, 0.5% Other). The sample consisted of 106 

(52.7%) third graders and 95 (47.3%) fifth graders, with 95 (47.3%) males and 106 

(52.7%) females (see Figure #1 for breakdown). These particular schools were selected 

because of the convenience to the researcher. There are five public and five private 

schools in the region, and principals of one public school and one private school declined 

to participate. 

Figure # 1 - Breakdown of Sample by Grade and Gender 
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It has been suggested that survey research requires a minimum of 100 subjects in 

the major group, with 20 to 50 in each major subgroup (Gall, Borg, & Gall, 1996, p. 229), 

so the numbers involved are judged to be adequate. Students took part on a voluntary 

basis, and were not allowed to participate unless they had both a signed parent 

permission slip (see Appendix B) and a signed student assent form (see Appendix C). 

They were told that they would have the option of dropping out at any time, and one male 

student did make the determination that he didn't want to participate any further after 

beginning the survey. Permission was also obtained from the school district 

superintendent, building principals, and classroom teachers. 

Procedures 

On initial contact with teachers, the purpose and procedures for the research was 

explained and all questions were answered. After teachers agreed to participate, times 

were set up to explain the survey to students, hand out permission slips, and to administer 

the survey. All surveys were filled out within three days ofhanding out permission slips. 

It was determined that after questionnaires were filled out and returned, four students 

from each grade level would be selected for interviews. A purposeful sample consisting 

of two students (one male and one female) with the lowest total score on the Eccles

Wigfield Task Value Questionnaire (EWTVQ) and two students (one male and one 

female) with the highest total score on the EWTVQ was selected (maximum variation 

sampling) from each grade. Each survey was assigned a number to insure confidentiality, 

and so students could be identified later if chosen as part of the purposeful sample. Only 

those students chosen as part of the purposeful sample were identified in any way, and 
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then only by the researcher. Because of a tie, nine total students were selected for further 

investigation, with only eight participating. There were four boys and four girls, with 

three students having the lowest scores and five having the highest. All students were 

interviewed at their school to allow them the opportunity to expand on any survey 

responses. At the same time, teachers of those students were asked to complete an 

EWTVQ, basing their responses on how they believed each selected student answered. 

Only seven teachers participated, as one teacher had two students identified, and that 

teacher filled out separate surveys for each individual student. 

Measures 

Subjects were asked to complete the Eccles-Wigfield Task Value Questionnaire 

(EWTVQ~ See Appendix D), which consists of24 questions that have been determined to 

measure the following constructs (Cronbach' s alpha levels in parentheses): current 

expectancy for math (.82), future expectancy for math (.81), math ability (.80), 

importance of math (.67), value of advanced math (no alpha, only one item), utility of 

advanced math (.78), actual effort expended on math (.43), and interest and liking of 

math (.67). 

Three additional items on the questionnaire deal specifically with future course

taking intentions, and have been taken from the Advanced Mathematics Intentions 

Survey (AMIS). The AMIS was piloted in Seattle, Washington in 1994 (Conner), and 

results of principal components factor analysis using Varimax rotation indicated the 

emergence of a clear factor regarding course-taking intentions. The factor consists of 

three items with correlations found to range from .392 to .561, and internal consistency, 



24 

measured by Cronbach's alpha, of .769. The entire questionnaire uses a Likert scale 

format with response possibilities ranging from one to seven. 

After all procedures were explained to students, and demographic information on 

sex, age, grade level, and ethnicity was collected, all questions were read out loud to all 

participants. It was estimated that administration of the questionnaires would take 

approximately 20 minutes per classroom, with actual administration taking between 15 

and 30 minutes. Classroom teachers were in the room while surveys were being filled 

out. After surveys were completed and the purposeful sample was identified, teachers 

had the option of either completing the questionnaire at school or taking it home and 

delivering results over the phone. One teacher delivered results over the phone while the 

researcher picked up the remaining surveys. 

Analysis 

Analysis began with a check of reliability on the EWTVQ as well as on each 

individual subfactor. Even though measures of internal consistency proved more than 

adequate, there is the possibility that both the reliability and validity ofthe study were 

compromised by the fact that students at both the 3rd and 5th grade levels had a difficult 

time understanding many of the questions. In order to increase the reliability of the 

study, the researcher explained the constructs in many of the questions (see Appendix A), 

and kept those explanations as consistent as possible. 

Next, a series of one-way analyses ofvariance (ANOVA) was run to determine if 

there were any significant differences by gender on the EWTVQ or any of its subfactors. 

This included testing of all hypotheses and looking for gender differences, both overall 
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and at each grade level. Even though the level of significance is reported in each case, 

for purposes of this study differences were not considered statistically significant unless 

they were at or below the .05 level. Pearson product-moment correlations were then 

computed to determine the strength of relationships between single items and subfactors. 

Paired-samples t-tests were then run to determine whether or not there were any 

significant differences between students' EWTVQ scores and their teachers' predictions, 

and principal components factor analysis with Varimax rotation was used to determine 

the strength and viability of each subfactor. ANOV A's were run to determine if there 

were any significant differences by grade overall or on each of the individual subfactors, 

and finally, backward stepwise regression analysis was performed to determine what the 

best predictor was ofcourse-taking intent. 
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Chapter IV: Results 

It is believed that the research perfonned presents a reliable picture of any 

possible differences, as post-hoc analysis found the Eccles-Wigfield Task Value 

Questionnaire (EWTVQ) to have a measure of internal consistency (Cronbach's alpha) of 

.821 (see Table 1). 

Table 1 - Reliability Analysis 

of the 


Eccles-Wigfield Task Value Questionnaire 


Mean for Sample Mean Minimum Maximum Range Variance 
N=201 5.146 3.552 6.617 3.064 .591 

Inter-item Correlations (see Appendix E for complete table of correlations) 

Mean I Minimum IMaximum I Range I Variance 
.174 I -.361 I .833 I 1.194 I .054 

Analysis ofVariance 

Source of Variation Sum of Sq. DF Mean Square F 
Between 2794.418 200 13.972 
Within 16130.000 5226 3.087 

Between Measures 3090.100 26 118.850 47.394 
Residual 13039.901 5200 2.508 
Total 18924.418 5426 3.488 
Reliability Coefficient (27 items) = .821 

Reliability ofeach subfactor was also computed, with the following results 

(Cronbach's alpha in parentheses): current expectations for mathematics (.826); future 

expectations for mathematics (.729); perceived ability in mathematics (.833); importance 

ofmathematics (.404); utility of mathematics (.157); cost of mathematics (.194); actual 
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effort expended in mathematics (.350); interest in mathematics (.721); and future course

taking intentions (.875). Reliability analysis was not performed on the subfactor 

perceived value of mathematics, as it only contained one question. As can be seen, alpha 

levels on many of the subfactors were far less than those previously reported. 

It was felt that performing individual analyses ofvariance would allow a clear 

picture to develop as to whether or not there were any differences with regard to gender 

on any of the subfactors. As analysis progressed it became evident that males scored 

higher on most of these analyses, although not to a statistically significant level in all 

cases, leading to the general overall conclusion that males had more positive attitudes 

with regard to mathematics. This is consistent with previous findings regarding 

competence beliefs in the area ofmathematics (e.g., Wigfield et aI., 1997). 

The means of all students were about what would be expected under a normal 

distribution (see Figure #2), and a ~eakdown ofthe means and standard deviations by 

gender and grade (see Table #2) shows that although males generally had higher scores, 

they were not to the predetermined level indicating statistical significance. 
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Figure #2 - Means of All Students 
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Table 2 - Breakdown of Means and Standard Deviations by Gender and Grade 

All All All 3rd grade 3rd grade 3rd grade 
Students Males Females All Males Females 

5th grade 5th grad~ 
All Males 

5lh grade 
Females 

Mean 5.146 5.230 5.070 5.386 5.438 5.331 4.878 4.957 4.819 

SD .719 .754 .682 .645 .676 .612 .707 .771 .655 

Hypothesis #1 - It is hypothesized that males will have higher subjective task value 

scores than females overall as measured by the EWTVQ (see Table #3). 

Table 3 - ANOV A of Overall Scores 
Male vs. Female 

N Mean SD Std. Error Min. Max. 

Male 95 5.230 .754 .077 3.259 6.741 

Female 106 5.070 .682 .066 2.963 6.667 

Total 201 5.146 .719 _051 2.963 6.741 
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Sum of Squares DF Mean Square F Sig. 

Between groups 1.285 1 1.285 2.503 .115 
Within groups 102.212 199 .514 

Total 103.497 200 

As table 3 shows, males did have higher overall subjective task value scores, 

F(l,199) = 2.503, p < .115, however not to the predetermined level considered to be 

statistically significant. As a result, the hypothesis was rejected. 

Hypothesis #2 - It is hypothesized that males will have higher subjective task value 

scores than females at the 3rd grade level as measured by the EWTVQ (see Table #4). 

Table 4 - ANOVA of Overall Scores 
3rd grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 

Males 54 5.438 .676 . 092 3.815 6.741 

Females 52 5.331 .612 .085 3.852 6.667 

Total 106 5.386 .645 .063 3.815 6.741 

Sum of Squares DF Mean Square F Sig. 
Between groups .304 1 .304 .729 .395 

Within groups 43.315 104 .416 

Total 43.618 105 

As table 4 shows, males did have higher subjective task value scores at the 3rd 

grade level, F(l,104) = .729, p < .395, however not to the predetermined level considered 

to be statistically significant. As a result, the hypothesis was rejected. 

Hypothesis #3 - It is hypothesized that males will have higher subjective task value 

scores than females at the 5th grade level as measured by the EWTVQ (see Table #5). 
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Table 5 - ANOVA of OveraIl Scores 
5th grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 

Males 41 4.957 .771 . 120 3.259 6.259 

Females 54 4.819 .655 .089 2.963 6.593 

Total 95 4.878 .707 .073 2.963 6.593 

Sum of Squares DF Mean Square F Sig. 

Between groups .442 1 .442 .883 .350 

Within groups 46.539 93 .500 

Total 46.981 94 

As table 5 shows, males did have higher subjective task value scores at the 5th 

grade level, F(l, 93) = .883, P < .350, however not to the predetennined level considered 

to be statistically significant. As a result, the hypothesis was rejected. 

Hypothesis #4 - It is hypothesized that there will be statistically significant gender 

differences favoring males on the subfactor of the EWTVQ measuring future course-

taking intentions. It was believed that males would be more likely to state that they 

would take advanced mathematics courses in the future (see Table #6). 

Table 6 - ANOVA 

Future Course-Taking Intentions for Advanced Mathematics - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 95 4.277 1.836 .188 1.000 7.000 

Female 106 4.233 1.679 .163 1.000 7.000 

Total 201 4.254 1.751 .124 1.000 7.000 
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Sum of Squares DF Mean Square F Sig. 

Between groups .099 1 .099 .032 .858 

Within groups 613.072 199 3.081 

Total 613.171 200 

As table 6 shows, males had higher overall scores on the future course-taking 

intentions for advanced mathematics subfactor, F(I, 199) = .032, p < .858, however not 

to the predetermined level considered to be statistically significant. As a result, the 

hypothesis was rejected. 

Hypothesis #5 - It is hypothesized that there will be statistically significant gender 

differences favoring males on the subfactor of the EWTVQ measuring their interest and 

liking ofmathematics. It was believed that males would report having more interest in 

and liking mathematics more than females (see Table #7). 

Table 7 - ANOV A 

Interest and Liking ofMathematics - Male vs. Female 


N Mean SD Std. Error Min. Max . 
Male 95 5.270 1.493 . 153 1.667 7.000 

Female 106 4.808 1.465 .142 1.000 7.000 

Total 201 5.027 1.493 .105 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 10.693 1 10.693 4.893 <.028 

Within groups 434.943 199 2.091 

Total 445.636 200 
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As table 7 shows, males had higher overall scores on the importance of 

mathematics subfactor, F(l, 199) = 14.618, p < .001, which is to the predetermined level 

considered to be statistically significant. As a result, the hypothesis was not rejected. 

Hypothesis #6 - It is hypothesized that there will be statistically significant gender 

differences favoring males on the subfactor of the EWTVQ measuring actual effort 

expended on mathematics. It was believed that males would feel that they try harder at 

mathematics than females (see Table #8). 

Table 8 - ANOVA 

Actual Effort Expended in Mathematics - Male vs. Female 


N Mean SD Std. Error Min. Max. 
Male 95 4.442 l.158 .119 2.000 7.000 

Female 106 4.324 1.136 .110 1.000 7.000 

Total 201 4.380 1.145 .081 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .700 1 .700 .533 .466 

Within groups 26l.533 199 1.314 

Total 262.233 200 

As table 8 shows, males had higher overall scores on the actual effort in 

mathematics subfactor, F(l, 199) = .533, p < .466, however not to the predetermined 

level considered to be statistically significant. As a result, the hypothesis was rejected. 

Hypothesis #7 - It is hypothesized that there will be no statistically significant 

differences between males and females on the subfactor of the EWTVQ measuring 
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current expectations for mathematics. It was believed that males and females would feel 

similar with regard to what they expect from themselves mathematically (see Table #9). 

Table 9 - ANOVA 

Current Expectancies for Mathematics - Male vs. Female 


N Mean SD Std. Error Min. Max . 

Male 95 5.393 1.206 . 124 2.000 7.000 

Female 106 5.286 1.119 .109 2.000 7.000 

Total 201 5.337 1.159 .082 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .572 1 .572 .424 .516 

Within groups 268.093 199 1.347 

Total 268.664 200 

As table 9 shows, males had higher overall scores on the current expectancies 

subfactor, F(l, 199) = .424, p < .516, however not to the predetermined level considered 

to be statistically significant. As a result, the hypothesis was not rejected. 

Hypothesis #8 - It is hypothesized that there will be no statistically significant 

differences between males and females on the subfactor of the EWTVQ measuring 

perceived ability in mathematics. It was believed that there would be no differences as to 

how males and females felt about their mathematical ability at the present time (see 

Table #10). 
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Table 10 - ANOVA 
Current Math Ability - Male vs. Female 

N Mean SD Std. Error Min. Max. 

Male 95 5.432 1.286 .132 1.667 7.000 

Female 106 5.126 1.280 .124 2.000 7.000 

Total 201 5.270 1.289 .091 1.667 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 4.685 1 4.685 2.846 .093 

Within groups 327.628 199 1.646 

Total 332.313 200 

As table 10 shows, males had higher overall scores on the current expectancies 

subfactor, F(l, 199) = 2.846, P < .093, however not to the predetermined level considered 

to be statistically significant. As a result, the hypothesis was not rejected. 

Hypothesis #9 - It is hypothesized that there will be no statistically significant 

differences between males and females on the subfactor of the EWTVQ measuring the 

importance of mathematics. It was believed that males and females would have similar 

beliefs as to the importance of mathematics (see Table #11). 

Table 11 - ANOVA 

Importance ofMathematics - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 95 5.898 .993 .102 3.000 7.000 

Female 106 6.038 .890 .086 3.000 7.000 

Total 201 5.972 .940 .066 3.000 7.000 
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Sum of Squares DF Mean Square F Sig. 

Between groups .975 1 .975 1.103 .295 

Within groups 175.865 199 .884 

Total 176.840 200 

As table 11 shows, females had higher overall scores on the importance of 

mathematics subfactor, F(l, 199) = 1.103, p < .295, however not to the predetermined 

level considered to be statistically significant. As a result, the hypothesis was not 

rejected. 

Hypothesis # 10 - It is hypothesized that there will be no statistically significant 

differences between males and females on the subfactor of the EWTVQ measuring the 

value placed on mathematics. It was believed that males and females would have similar 

opinions as to the value of taking advanced mathematics in the future (see Table #12). 

Table 12 - ANOV A 

Value ofAdvanced Mathematics - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 95 5.979 1.480 . 152 1.000 7.000 

Female 106 5.953 1.312 .127 1.000 7.000 

Total 201 5.965 1.391 .098 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .034 1 .034 .018 .895 

Within groups 386.722 199 1.943 

Total 386.756 200 
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As table 12 shows, males had higher overall scores on the value of mathematics 

subfactor, F(1, 199) = .018, P < .895, however not to the predetermined level considered 

to be statistically significant. As a result, the hypothesis was not rejected. 

Hypothesis # 11 - It is hypothesized that there will be no statistically significant 

differences between males and females on the subfactor of the EWTVQ measuring the 

usefulness of mathematics. It was believed that males and females would have similar 

feelings as to the usefulness ofadvanced mathematics (see Table #13). 

Table 13-ANOVA 

Utility of Advanced Mathematics - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 95 5.726 1.682 . 173 1.000 7.000 

Female 106 5.494 1.079 .105 1.000 7.000 

Total 201 5.604 1.398 .098 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 2.711 1 2.711 1.389 .240 

Within groups 388.269 199 1.951 

Total 390.980 200 

As table 13 shows, males had higher overall scores on the usefulness of 

mathematics subfactor, F(I, 199) = 1.389, p < .240, however not to the predetermined 

level considered to be statistically significant. As a result, the hypothesis was not 

rejected. 
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Hypothesis #12 - It is hypothesized that students' subjective task values will have a 

significant positive correlation with their future course-taking intentions. It was believed 

that a positive relationship would be shown between students' overall subjective task 

values regarding mathematics and whether or not they intended to take advanced 

mathematics in the future (see Table #14). 

Table 14 - Correlations Between Subjective Task Value and Course-Taking Intentions 

** Correlation is significant at the .01 level (2-tailed) 
Task Value Intent 

Task Value XXX .535** 

Intent .535** XXX 

It was found that the relationship between students' subjective task values and 

their future course-taking intentions, as measured by a Pearson product-moment 

correlation (r = .535), to be significant at the .01 level. Therefore, the hypothesis was not 

rejected. 

Hypothesis # 13 - It is hypothesized that teachers' predictions oftheir students' subjective 

task values will not show a difference significant to < .05 with students' own responses 

on the Eccles-Wigfield Task Value Questionnaire. That is to say, it was believed that 

teachers' perceptions of the subjective task values their students have toward 

mathematics would be close to the subjective task values that students themselves 

reported (see Table #15). 
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Table 15 - ANDV A (8 teachers participating) 

Students' Scores on the EWTVQ and Teachers' Predictions ofThose Scores 


N Mean SD Std. Error Min. Max . 
Teachers 8 4.065 1.336 .472 2.111 5.667 

Students 8 5.375 1.694 .599 2.963 6.741 
Total 16 4.720 1.621 .405 2.111 6.741 

Sum of Squares DF Mean Square F Sig. 

Between groups 6.866 1 6.866 2.952 <.108 

Within groups 32.566 14 2.326 

Total 39.432 15 

As table 15 shows, students had higher overall scores on the EWTVQ than their 

teachers predicted, F(l, 14) = 2.952, p < .108, however not to the predetennined level 

considered to be statistically significant. Even though the level ofsignificance was fairly 

high, the hypothesis was not rejected. 

Correlations ofand Within Subfactors 

Correlations were run on each of the subfactors as well as on the questions within 

each subfactor. There were a large number of significant correlations between the 

subfactors, which is to be expected considering that, while each subfactor has been 

designed to gain infonnation about a different aspect regarding subjective task values 

toward mathematics, all of the questions go together to describe a coherent subjective 

task value. It should also be noted that a number of subfactors (e.g., expectations and 

cost) show significant negative correlations, indicating subfactors measuring totally 

different aspects (see Table #16). 
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Table 16 - Correlations Between Subfactors 

** Correlation is significant at the.01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Expect Future Abilit) Impon Value Utility Cost Effort nterest Intent 

Expect XXX .626** .849** .247** .271 *~ .189** .348*~ -.193*~ .485*~ .394** 

Future .626*" XXX .640** .293 .260*~ .228*" -.232*~ -.173* .515*~ .451** 

Ability .849*" .640** XXX .244** .267*~ .162* .275*~ -.189*~ .595 .415** 

Import .247*" .293** .244** XXX .266*~ .290** .080 .108 .315* *.392** 

Value .271*" .260** .267** .266** XXX .167* -.061 .005 .304*~ .362** 

Utility .189*" .228** .162* .290** .167* XXX .022 -.004 .352*~ .246** 

Cost .348** .232** .275*" -.080 -.061 .022 XXX .251*" .291 ** -.293** 

Effort .193** -.173* -.189*' .108 .005 -.004 .251** XXX .095 -.018 

Interest .485** .515** .595* .315*~ .304*~ .352*~ -.291 *~ .095 XXX .517** 

Intent .394** .451** .415** .392** .362*~ .246*~-.293*~ -.018 .517** XXX 

It is also important to look at how each of the individual questions correlates 

within each subfactor. Questions showing significant correlations within the subfactor 

indicate a high degree ofagreement on what it is that they are measuring (see Table 

# 17 - Table # 25). It must be remembered, however, that at the .05 level, we would 

expect to have five of these correlations reach levels of significance simply by chance. 

Reliability, as measured by Cronbach's alpha (a.) for each subfactor is listed at the 

bottom of each table. 
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Table 17 - Correlations Between Questions in Subfactor 
Current Expectancies for Mathematics 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question #1 Question #2 Question #3 

Question #1 XXX .635** .652** 

Question #2 .635** XXX .563** 

Question #3 .652** .563** XXX 
a = .826 

Questions within the subfactor measuring current expectations for mathematics 

show correlations all significant at the .01 level. This indicates that responses to the 

questions are very closely related. 

Table 18 - Correlations Between Questions in Subfactor 

Future Expectancies for Mathematics 


** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question #4 Question #5 Question #6 

Question #4 XXX .449** .544** 

Question #5 .449** XXX .452** 

Question #6 .544** .452** XXX 
a= .729 

Questions within the subfactor measuring future expectations for mathematics 

show correlations all significant at the .01 level. This indicates that responses to the 

questions are very closely related. 
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Table 19 - Correlations Between Questions in Subfactor 
Current Ability in Mathematics 

** Correlation is significant at the.01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question #7 Question #8 Question #9 

Question #7 XXX .708** .676** 

Question #8 .708** XXX .558** 

Question #9 .676** .558** XXX 
<l = .833 

Questions within the subfactor measuring perceived ability in mathematics 

show extremely high correlations, all significant at the .01 leveL On the surface, this 

sub factor appears to do an excellent job of measuring how students feel about their 

ability with regard to mathematics, as the questions ask not only how good students 

feel they are at mathematics, but also how good they believe they are relative to other 

students and with regard to other subject areas. 

Table 20 - Correlations Between Questions in Subfactor 

Importance ofMathematics 


** Correlation is significant at the .01 level (2-tailed) 
... Correlation is significant at the .05 level (2-tailed) 

Question # 10 Question # 11 Question #12 
Question # 1 0 XXX .326** .171* 

Question # 11 .326** XXX .196** 

Question # 12 .171* .196** XXX 
<l = .404 

Questions within the subfactor measuring students' perceived importance of 

mathematics show one correlation significant at the .01 level and the other significant 

at the .05 leveL While significant, these correlations aren't as convincing as those 



42 

found in prior subfactors. Based on the correlation between questions 10 and 12, it 

would be possible to speculate that students may feel that math is important but may 

not be upset with low marks, or the reverse, that they may be upset with low marks but 

don't believe that mathematics is that important. 

Table 21 - Correlations Between Questions in Subfactor 

Utility of Advanced Mathematics 


** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question # 14 Question # 15 Question # 16 

Question #14 XXX -.058 .304** 

Question # 15 -.058 XXX .100 

Question #16 .304** .100 XXX 
(1= .157 

Questions within the subfactor measuring perceived utility of mathematics 

show only one correlation significant at the .01 level. As a matter of fact we even see 

that questions 14 and 15 have a small negative correlation, indicating that there is 

virtually no relationship between how students answered each question. In examining 

the questions, one possibility that comes immediately to mind is that students may 

have had difficulty understanding the questions. Some of the words were novel to 

some of the students, and it may also be that they were unable to make much ofa 

guess as to what they believe about high school advanced mathematics. If we look at 

Jean Piaget's theory of cognitive development, one ofthe things we could expect is 

that children at these grade levels would have problems when it comes to thinking 

hypothetically, which is exactly what these questions call for. 
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Table 22 - Correlations Between Questions in Subfactor 
Cost ofDoing Mathematics 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question # 17 Question # 18 

Question # 17 XXX .112 

Question # 18 .112 XXX 
a= .194 

Questions within the subfactor measuring perceived cost of mathematics show 

no significant correlation. It appears from examining the two questions involved that 

number 17 might deal with the perceived cost of mathematics, but number 18 deals 

more with the effort required, and might be put to better use as part of the subfactor 

dealing with future expectations. On the contrary, when this was done, question 18 

correlated negatively with all three of the questions within that subfactor. 

Table 23 - Correlations Between Questions in Subfactor 

Actual Effort Expended in Mathematics 


** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question #19 Question #20 Question #21 
Question # 19 XXX .057 .113 

Question #20 .057 XXX .294** 
Question #21 .113 .294** XXX 

a = .350 

Questions within the subfactor measuring actual effort expended in 

mathematics show only one correlation significant at the.0 I level. These two 

questions, 20 and 21, both deal with the time involved in working at mathematics, and 

would seemingly fit better in the subfactor concerning the cost ofmathematics. When 
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this was looked at, question 21 showed correlations significant to the .01 level with 

the questions already within that subfactor, leading to the conclusion that overall, this 

subfactor does a poor job ofmeasuring effort. 

Table 24 - Correlations Between Questions in Subfactor 

Interest and Liking ofMathematics 


** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level(2-tailed) 

Question #22 Question #23 Question #24 

Question #22 XXX .275** .757** 

Question #23 .275** XXX .314** 

Question #24 .757** .314** XXX 
a,= .721 

Questions within the subfactor measuring interest in mathematics show 

correlations all significant at the .01 level. This indicates that responses to the 

questions are very closely related, and on further examination, it would appear that 

questions 22 and 24 deal not so much with interest as they do with liking mathematics, 

which mayor may not be seen as synonymous. Overall, it appears this sub factor does 

an excellent job of measuring what it intends to measure. 

Table 25 - Correlations Between Questions in Subfactor 

Future Course-Taking Intentions in Advanced Mathematics 


** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Question #25 Question #26 Question #27 

Question #25 XXX .667** .834** 

Question #26 .667** XXX .615** 

Question #27 .834** .615** XXX 
a,= .875 
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Questions within the subfactor measuring future course-taking intentions in 

mathematics show very high correlations, all significant at the .01 level. This 

subfactor contains questions showing the highest correlations found within any of the 

other subfactors, and would be expected from examining the questions. The highest 

correlation (.834) is found between questions 25 and 27, which could be due to the 

fact that explanation during administration of the questionnaire included the statement 

that question 27 was asking basically the same thing as question 25. 

Results ofFactor Analysis 

After correlations within each of the subfactors were examined, principal 

components factor analysis with Varimax rotation was performed, with all survey 

questions included. Seven factors were identified, with from two to nine questions per 

factor. Each factor will be given a descriptor believed to identify the purpose of the 

questions within that factor (see Table #26 - Table #32). Reliability, as measured by 

Cronbach's alpha (a) for each subfactor is listed with each table. 

Table 26 - Factor #1 - How Good Are You at Mathematics? (a = .907) 

Question # 1 2 3 4 5 6 7 8 9 
Loading .790 .750 .811 .685 .497 .588 .882 .830 .652 

In the original piloting of this questionnaire these first nine questions loaded 

into three separate factors: current expectations for mathematics; future expectations 

for mathematics; and perceived ability in mathematics. It's not surprising that they 

would load into one factor having to do with how good a student feels they are at 

mathematics; you would expect a student with high ability to expect success both now 
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and in the future. Because of the number of questions associated with the factor, it's 

also not surprising that it has a high reliability coefficient. 

Table 27 - Factor #2 - Likelihood ofTaking Advanced Mathematics (a = .633) 

Question # I 18 I 25 I 26 I 27 
Loading I .527 I .774 I .642 I .744 

It's clear as to why questions 25, 26, and 27 would load into a single factor, 

after all, they've done it before. What is less clear is why question 18 would also. 

Question 18 deals with how hard a person believes they would have to try to be 

successful in an advanced high school mathematics course. One possibility is that 

students that plan on taking advanced mathematics may feel that they won't have to 

work harder than they do at the present time, so they're looking at it in more relative 

terms. It is apparent, however, that a clearer picture emerges with questions 25, 26, 

and 27 only. Omitting question 18 from the factor increases the alpha level to .875. 

Table 28 - Factor #3 - Importance and Usefulness ofMathematics (a = .588) 

Question # 10 11 13 14 

Loading .512 .653 .650 .588 

Questions 10 and 11 were included in the subfactor relating to the perceived 

importance ofmathematics, so it's no surprise that they loaded together, while 

question 14 dealt with the utility ofmathematics. It makes sense that they could 

combine into a factor relating to the importance and usefulness ofmathematics. 
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Question 13 might look out of place here, but it deals with the value of mathematics, 

and it's easy to see the relationship between value, importance, and usefulness. 

Table 29 - Factor #4 - Interest in Mathematics (a = .060) 

Question # I 17 I 22 I 24 


Loading I .653 I .683 I .625 


Questions 22 and 24 deal specifically with interest in mathematics. Question 

17 asks about the amount of time spent on mathematics taking away from other things. 

It's not surprising that if students are interested in something they won't worry as 

much about the time spent on it, however removing question 17 increases the alpha 

level to .862. 

Table 30 - Factor #5 - Effort + Ability = Achievement (a = .500) 

Question # 12 I 16 I 19 
Loading .698 .599 .600 

Question 12 deals with feelings about getting a low mark in mathematics, 

question 16 with the usefulness ofmathematics, and question 19 with effort exerted in 

mathematics. It makes sense that a student would feel a relationship between what 

they work hard at, find useful, and get high marks on. Conversely, they would also 

feel a relationship between they don't work at, find useless, and get low marks on. 

This is a good indicator that students can recognize the connection between effort and 

ability. 
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Table 31 - Factor #6 - Using Mathematics Outside of School (a = .187) 

Question # 15 23 

Loading .774 .473 

Question 15 asks how useful students feel what they learn in advanced high 

school mathematics will be for them in their daily life outside of school, and question 

23 asks if students find working on number puzzles and games interesting or boring. 

For many students working on number puzzles and games is the only way that they can 

relate mathematics to their life outside of school, so this is certainly no surprise. 

Table 32 - Factor #7 - Time Spent on Mathematics (a = .430) 

Question # 20 21 

Loading .822 .589 

Questions 20 and 21 deal specifically with time spent on mathematics. The 

surprising thing here isn't that they loaded together, but that even with only two 

questions, why the reliability quotient wasn't higher. 

Certainly there are differences between how factors originally presented 

themselves and how they presented themselves during this analysis, but factors 

derived from the current research are consistent with the original factors. Original 

factors included current and future expectations for mathematics, perceived ability in 

mathematics, importance ofmathematics, value ofmathematics, utility of 

mathematics, cost ofmathematics, actual effort expended on mathematics, interest in 

mathematics, and future course-taking intentions. 
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Factors derived from the current research include (see Table #33) - how good 

are you at mathematics, the likelihood of taking advanced mathematics, importance 

and usefulness of mathematics, interest in mathematics and time spent on 

mathematics. Factors are seen to be related in the following ways: 

Table 33 - Relationship of Original Factors to New Factors 

Original Factors New Factors 

current and future expectations 

perceived ability how good are you 

importance of math importance and usefulness ofmath 

value of math importance and usefulness of math 

utility of math importance and usefulness of math 

cost ofmath time spent on math 

effort expended on math time spent on math 

interest in math interest in math 

future course-taking intentions likelihood of taking advanced math 

Only two of the original factors didn't have a counterpart among the new 

factors, current and future expectations for mathematics, and results from these two 

factors could easily be inferred. It would seem that even though factors loaded 

differently on this occasion, the factors themselves seem quite consistent. Each of the 

original subfactors could have a number ofnew subfactors relating. 

Results of Interviews 

Interviews were conducted with eight students, selected on the basis of their 

overall survey scores. The original intention was to identify the male and female at 

each grade level with the highest overall score and the male and female at each grade 

level with the lowest overall score to interview. Because ofa tie, nine total students 
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were selected for further investigation, with one student choosing not to participate. 

There were four boys and four girls, with three students having the lowest scores and 

five having the highest. All students were interviewed at their school to allow them 

the opportunity to expand on any survey responses, and their teacher was not present. 

An additional reason for questioning students further was in order to determine 

whether at least this portion of the sample had given truthful responses. 

Each interview lasted approximately three to five minutes, and was undertaken 

with the intention of allowing students the opportunity to expand on any of their 

survey responses or clarify. Each student was asked four questions believed to enable 

him or her to elaborate on their survey responses: I) Why do you think you have a 

positive/negative attitude toward math? 2) Is there something specifically about math 

that you like/don't like? 3) Have you had a teacher in school that caused you to 

like/not like math? 4) Is there anything else you'd like to tell me? 

When questioned about their specific subjective task values regarding 

mathematics, there were a number of similar responses given by students according to 

their attitude. Students with the highest subjective task values, regardless of gender, 

stated that the main reason was that they had experienced success. A 3rd grade boy stated 

that he liked math "because I've always been good at it." There were similar responses 

from others with high subjective task values at each of the grade levels. 

There were gender differences, however, when it came to students with the most 

negative subjective task values. The initial response ofmost of the students who had 

scored lowest on the EWTVQ, when asked why they had negative subjective task values, 

was that they didn't know. When prodded for a specific reason, most of the girls 
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responded similarly to the 5th grade girl who said, "I'm not really sure. I used to really 

like math. Last year I started to have some trouble and had a hard time catching up. I 

tried to work hard, but 1 kept getting farther behind. After a while I just figured that 1 

wasn't that good." The boys with the lowest subjective task values, on the other hand, 

had a tendency to blame the teacher. As one 5th grade boy put it, "I used to try to ask the 

teacher questions but she acted like 1 was bothering her, so 1 just quit." 

In response to the question concerning whether or not they had in the past had a 

teacher that caused them to like or not like mathematics, seven of the eight students 

answered, "Yes." All of the students with the lowest scores indicated a teacher having 

had an effect on their attitude in the past, with responses being similar to the 3rd grade 

girl who said, "My teacher makes math hard." Interviews provided a fonn of 

triangulation in an attempt to increase the trustworthiness of the study. 

Results ofTeachers' Predictions 

With regard to the teachers' guesses as to how certain students had answered the 

EWTVQ, overall, students' results were much higher (see Table # 15), although not to 

the predetennined level of significance. Descriptive statistics showed a wide range in 

means, for both students' actual scores (see Table #34) and teachers' predictions (see 

Table #35), as would be expected in looking at scores at the extremes. This held true for 

all subfactors as well as for the overall mean. 
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Table 34 - Descriptive Statistics 
For Identified Students (N=8) 

Subfactor Minimum Maximum Mean SD 

Overall 2.963 6.741 5.375 1.694 

Expect 2.000 7.000 5.292 2.035 

Future 2.000 7.000 5.458 2.l38 

Ability 2.333 7.000 5.292 2.207 

Import 3.000 7.000 5.417 1.753 

Utility 4.000 7.000 6.250 1.l37 

Cost 4.500 7.000 5.938 l.050 

Effort 2.333 5.333 4.083 1.020 

Interest l.667 7.000 5.042 2.333 

Intent 1.000 7.000 4.958 2.597 

Table 35 - Descriptive Statistics 

For Teachers' Predictions ofIdentified Students' Survey Results (N=8) 


Subfactor Minimum Maximum Mean SD 

Overall 2.111 5.667 4.065 l.336 

Expect 1.000 6.000 3.959 1.777 

Future 1.667 5.667 3.792 l.469 

Ability 1.667 6.667 4.208 1.959 

Import 2.333 6.667 4.625 l.485 

Utility 2.333 6.000 3.958 1.315 

Cost 3.500 6.000 4.563 .821 

Effort 2.333 5.333 4.083 1.020 
Interest 1.333 7.000 3.875 1.951 

Intent 1.000 5.667 3.625 1.855 

Even though there was not an overall significant difference between students' 

responses and teachers' predictions, when we look at each on an individual basis we find 

that there were significant differences on two out of three at the low end and four out of 

five at the high end. In looking at the comparisons of the low scorers and their teachers 



(see Table #36, Figure #3) we see no significant difference, as two predicted higher 

scores and one predicted lower scores. 

Table 36- Paired Samples t-test Results for Student/Teacher 
Comparisons of Students with Lowest Scores on the EWTVQ (2-tailed significance) 

Mean SD df paired-t Sig 
Student Mean 3.358 1.423 26 .340 .736 

Teacher Mean 3.444 1.021 

Figure #3- Comparison of Means Of 
Lowest Scoring Students and Their Teachers' Predictions 
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Figure 3 clearly shows that predictions for two of the three students were quite 
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different (see also Table 37- Table 39), and paired-sample t-tests indicate significance to 

the level predetermined. 
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Table 37 - Paired Samples t-test Results for StudentlTeacher #1 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #1 2.963 2.227 26 .476 .638 

Teacher #1 3.148 1.406 

Table 38 - Paired Samples t-test Results for StudentlTeacher #2 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #2 3.852 1.562 26 2.900 .007 

Teacher #2 5.074 1.466 

Table 39 - Paired Samples t-test Results for StudentlTeacher #3 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #3 3.259 1.509 26 -3.761 .001 

Teacher #3 2.111 1.368 

Results were a bit different with regard to those students scoring the highest (see 

Table #40, Figure #4). As mentioned previously, teachers underestimated scores in four 

out of the five cases, and underestimated enough that comparison of means for each 

group revealed significant differences. 

Table 40 - Paired Samples t-test Results for StudentlTeacher 
Comparisons of Students with Highest Scores on the EWTVQ (2-tailed significance) 

Mean SD df paired-t Sig 

Student Mean 6.585 .708 26 -13.166 <.001 

Teacher Mean 4.437 .598 
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Figure #4- Comparison of Means Of 
Highest Scoring Students and Their Teachers' Predictions 
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Table 40 shows significant difference between the overall mean of student scores 

on the EWTVQ and teacher predictions. Figure 4 shows that on an individual basis (see 

Table #41 - Table #45), teachers underrated how positive the subjective task values of 

these students were in every case, and to the point of significance in four out of the five. 

In the only instance where the predetermined level of significance was not reached, 

significance was to< .10. 

Table 41 -Paired Samples t-test Results for Student/Teacher #4 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #4 6.667 1.271 26 -7.597 <.001 

Teacher #4 4.481 .849 
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Table 42 - Paired Samples t-test Results for Student/Teacher #5 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #5 6.667 1.209 26 -5.319 <.001 

Teacher #5 4.926 1.591 

Table 43 - Paired Samples t-test Results for StudentlTeacher #6 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #6 6.741 .656 26 -10.817 <.001 

Teacher #6 4.741 .764 

Table 44 - Paired Samples t-test Results for StudentlTeacher #7 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #7 6.259 1.789 26 -1.772 .088 

Teacher #7 5.667 .480 

Table 45 - Paired Samples t-test Results for StudentlTeacher #8 (2-tailed significance) 

Mean SD df paired-t Sig 

Student #8 6.593 .797 26 -13.911 <.001 

Teacher #8 2.370 1.548 

In addition to the number and strength of the significant differences found, it 

should also be noted that the correlations between students' task value scores and their 

future course-taking intentions were much stronger (see Table #46 - Table #47) than 

those ofstudents overall (see Table 14), for both the lowest and highest scoring students. 
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Table 46 - Correlations Between Subjective Task Value and Course-Taking Intentions 

Lowest Scoring Students 


** Correlation is significant at the .01 level (2-tailed) 
Task Value Intent 

Task Value XXX .867** 

Intent .867** XXX 

Table 47 - Correlations Between Subjective Task Value and Course-Taking Intentions 

Highest Scoring Students 


** Correlation is significant at the .01 level (2-tailed) 
Task Value Intent 

Task Value XXX .982** 

Intent .982** XXX 

There were also significant differences between students' responses and teachers' 

predictions for a large nwnber of the individual subfactors. For the lowest scoring 

students, students had higher mean scores on exactly halfof the subfactors, five of 10 

(including task value, which includes questions 1-24), with no significant differences 

found (see Appendix F). For the highest scoring students, however, teachers 

underestimated scores on all 10 subfactors, with seven of those differences showing 

significance to the predetermined level (see Appendix G). Overall, that is, taking into 

account both the highest and lowest scoring students, students' scores were once again 

underrated on all 10 of the subfactors, although only two of those differences were 

significant (see Appendix H). 

While subjective task value differences between 3rd graders and 5th graders 

weren't the primary purpose of this research, it was decided to look anyway, and some 

interesting results presented themselves. 
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First of all, when looking at overall scores, ANOVA's indicated large differences 

F(l, 199) = 28.329, P < .001, with 3rd graders having much more positive attitudes toward 

mathematics (see Table #48). The difference was so large that it was decided to go 

ahead and look at each of the subfactors to see if there were differences elsewhere. 

Table 48 - ANOVA ofOverall Scores 
3rd Grade vs. 5th Grade 

N Mean SD Std. Error Min. Max. 

3rd grade 106 5.386 .645 .063 3.815 6.741 

5th grade 95 4.878 .707 .073 2.963 6.593 

Total 201 5.146 .719 .051 2.963 6.741 

Sum of Squares DF Mean Square F Sig. 
Between groups 12.897 1 12.897 28.329 <.001 

Within groups 90.600 199 .455 

Total 103.497 200 

Although males scored higher on seven of 10 subfactors at the 3mgrade level and 

eight of 10 at the 5th grade level, there were no significant differences by gender at either 

level (see Appendix I for 3mgrade, Appendix J for 5th grade comparisons). There were, 

however, differences by grade. With a couple ofexceptions, which will be noted, the 

scores of 3mgrade students were significantly higher than those of the 5th grade students 

(see Tables 49-54). 
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Table 49 - ANOV A 
Current Expectancy for Mathematics - 3rd Grade vs. 5th Grade 

N Mean SD Std. Error Min. Max. 
3rd grade 106 5.645 .989 .096 2.333 7.000 

5th grade 95 4.993 1.241 .127 2.000 7.000 

Total 201 5.337 1.159 .082 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 21.276 1 21.276 17.115 <.001 

Within groups 247.388 199 1.243 

Total 268.664 200 

Table 50 - ANOVA 

Current Ability in Mathematics - 3rd Grade vs. 5th Grade 


N Mean SD Std. Error Min. Max. 
3rd grade 106 5.604 1.096 .106 2.667 7.000 

5th grade 95 4.898 1.389 .143 1.667 7.000 

Total 201 5.270 1.289 .091 1.667 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 24.938 1 24.938 16.145 <.001 
Within groups 307.375 199 1.545 

Total 332.313 200 

Table 51 - ANOVA 

Importance ofMathematics - 3rd Grade vs. 5th Grade 


N Mean SD Std. Error Min. Max. 
3rd grade 106 6.120 .817 .079 3.667 7.000 

5th grade 95 5.807 1.041 .107 3.000 7.000 

Total 201 5.972 .940 .066 3.000 7.000 
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Sum of Squares OF Mean Square F Sig. 

Between groups 4.892 1 4.892 5.661 .018 

Within groups 171.948 199 .864 

Total 176.840 200 

Table 52 - ANOVA 

Future Expectancies for Mathematics - 3rd Grade vs. 5th Grade 


N Mean SO Std. Error Min. Max. 

3rd grade 106 5.645 .989 .096 2.333 7.000 

5th grade 95 4.993 1.241 .127 2.000 7.000 

Total 201 5.337 1.159 .082 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 21.276 1 21.276 17.115 <.001 

Within groups 247.388 199 1.243 

Total 268.664 200 

Table 53 - ANOVA 

Interest and Liking ofMathematics - 3rd Grade vs. 5th Grade 


N Mean SD Std. Error Min. Max. 
3rd grade 106 5.390 1.407 .137 1.000 7.000 

5th grade 95 4.621 1.488 .153 1.000 7.000 

Total 201 5.027 1.493 .105 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 29.618 1 29.618 14.168 <.001 

Within groups 416.018 199 2.091 

Total 445.636 200 



61 

Table 54 - ANOVA 

Future Course-Taki~ Intentions ~r Advanced Mathematics 


3 Grade vs. 5 Grade 


N Mean SD Std. Error Min. Max. 
3rd grade 106 4.764 1.678 .163 1.000 7.000 

5th grade 95 3.684 1.661 .170 1.000 7.000 

Total 201 4.254 1.751 .124 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 58.430 1 58.430 20.960 <.001 

Within groups 554.741 199 2.788 

Total 613.171 200 

There were four subfactors that did not show the aforementioned results: 

perceived value ofmathematics, perceived usefulness ofmathematics, actual effort 

expended in mathematics, and perceived cost ofmathematics (see Tables 55-58). 

Table 55 - ANOVA 
Value ofAdvanced Mathematics - 3rd Grade vs. 5th Grade 

N Mean SD Std. Error Min. Max. 
3rd grade 106 5.981 1.518 .147 1.000 7.000 

5th grade 95 5.947 1.241 .127 2.000 7.000 
Total 201 5.965 1.391 .098 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .057 1 .057 .029 .864 

Within groups 386.699 199 1.943 

Total 386.756 200 



62 

Table 56 - ANOVA 
Utility of Advanced Mathematics - 3rd Grade vs. 5th Grade 

N Mean SD Std. Error Min. Max. 

3rd grade 106 5.723 1.064 .103 2.333 7.000 

5th grade 95 5.470 1.692 .174 1.000 7.000 

Total 201 5.604 1.398 .099 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 3.209 1 3.209 1.647 .201 

Within groups 387.770 199 1.949 

Total 390.980 200 

Table 57 - ANOVA 

Actual Effort Expended in Mathematics - 3rd Grade vs. 5th Grade 


N Mean SD Std. Error Min. Max. 

3rd grade 106 4.469 1.101 .107 1.000 6.667 

5th grade 95 4.281 1.190 .122 1.333 7.000 

Total 201 4.380 1.145 .081 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 1.768 1 1.768 1.351 .247 

Within groups 260.465 199 1.309 

Total 262.233 200 

In each of these cases, 3rd grade students had higher scores that didn't reach the 

predetermined level ofsignificance. The one exception to 3rd graders having higher 

scores was on the subfactor perceived cost ofmathematics. On this particular subfactor, 

5th grade students made responses that were significantly higher than those of 3rd grade 

students (see Table 58). We would expect this, however, as the perceived cost attributed 
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to mathematics would be seen as a negative subjective task value. That is to say, the 

higher the score on this subfactor, the more negative the subjective task value. 

Table 58 - ANOVA 

Cost ofDoing Mathematics - 3rd Grade vs. 5th Grade 


N Mean SD Std. Error Min. Max. 
3rd grade 106 4.557 1.466 .142 1.000 7.000 

5th grade 95 4.979 1.194 .122 1.500 7.000 
Total 201 4.756 1.357 .096 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 8.936 1 8.936 4.945 .027 

Within groups 359.618 199 1.807 

Total 368.555 200 

Finally in looking at specific differences between 3rd and 5th graders, the 

correlation between task value and future course-taking intentions was examined. That 

correlation was higher for 5th graders (.499) than it was for 3rd graders (.468). What this 

says is that not only do 5th graders have more negative subjective task values toward 

mathematics, but those subjective task values are even more related to their future 

course-taking intentions than they are for 3rd graders. 

Even though it also was not the primary purpose of the research, it was decided 

to perform a backward stepwise regression analysis to determine which of the original 

factors could best predict students' responses to the questions regarding course-taking 

intentions. It was determined that factors would be removed when showing a 

probability to F of>. 10. 
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The fifth model retained the following sub factors: interest in mathematics, 

value of mathematics, importance of mathematics, cost of mathematics, and future 

expectations for mathematics. The model representing those subfactors explained just 

over 40% (r = .401) of the variance. Dropping the cost ofmathematics subfactor 

reduced the r to .380, dropping the value of mathematics subfactor reduced the r to 

.357, and dropping the future expectancies for mathematics subfactor reduced the r to 

.325. Of the two remaining subfactors, interest in mathematics and importance of 

mathematics, interest in mathematics by itself explained 26.7% (r = .267) of the 

variance. Based on these figures, it is possible to say that under the conditions present 

during the administration of this survey, whether or not a student likes mathematics 

was the single best predictor ofwhether or not they plan on taking advance 

mathematics courses in high school. 

Results can be summarized by saying that data analysis of possible gender 

differences in the subjective task values of 3mand 5th grade students indicated 

differences to a level of statistical significance in only one area, the interest and liking 

ofmathematics. Based on these results, five of the 13 hypotheses were rejected (see 

Table 59). 
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Table #59 - Summary of Hypotheses 

Hypothesis # Rejected/Not Rejected Statistically Significant Differences? 

1 Rejected No 

2 Rejected No 

3 Rejected No 

4 Rejected No 

5 Not Rejected Yes 

6 Rejected No 

7 Not Rejected No 

8 Not Rejected No 

9 Not Rejected No 

10 Not Rejected No 

11 Not Rejected No 

12 Not Rejected Yes 

13 Not Rejected No 
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Chapter V: Summary, Conclusions, Discussion, & Recommendations 

Summary 

The research and results described here were undertaken in an attempt to 

determine whether or not any gender differences could be found with regard to 

mathematics subjective task values and course-taking intentions. Past investigations 

in this area have been inconclusive, with some researchers finding differences and 

others finding no differences. Many of those finding differences reported that the so

called gender gap in mathematics - especially with regard to achievement - has 

narrowed in the past 20 years to the point where it's virtually negligible. One thing 

that researchers have been able to agree on is that fewer females than males take 

advanced mathematics in secondary school and beyond, and agree that this presents a 

problem. One possible reason is the subjective task values that students develop over 

the years in mathematics. 

All of the hypotheses were arranged around two central questions - do males 

have more positive subjective task values in mathematics, and if so, does this have an 

effect on whether or not they decide to take advanced mathematics in the future? If 

students have low subjective task values in mathematics, that would certainly explain 

why they wouldn't want to continue in advanced courses, but it still doesn't explain 

why more males than females continue. This leaves us with the same questions: 1) 

Are there gender differences regarding subjective task values in mathematics; and 2) If 

so, do these differences in subjective task values playa part in course selection? It" 

was with these questions in mind that the current research was undertaken. 
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Of the original 13 hypotheses, just over half (8/13) were not rejected. It should 

not be ignored, however, that in many cases there were differences that came close to 

significance. Some of the results indicate that there are gender differences in subjective 

task values in mathematics, while others do not. Like much of the research that has come 

before this results are mixed. 

A good example is hypothesis number one, which looked at the issue ofoverall 

subjective task values as measured by the EWTVQ, predicting that males would have 

scores significantly higher. Males did have higher scores (see Table 3), but they weren't 

significant to the level described in the analysis section. What this says is that males had 

higher subjective task value scores for mathematics, but the differences were small. 

These results were consistent across the board, with only one subfactor, interest and 

liking ofmathematics, showing statistical significance. Ofthe remaining ten hypotheses 

dealing with gender differences, nine showed differences favoring males, but none to the 

predetermined level of significance. The only subfactor showing females with higher 

subjective task values was the importance ofmathematics. Interviews with student with 

the highest and lowest scores on the EWTVQ indicated no gender differences with those 

scoring the highest, but one difference with those scoring the lowest. Low-scoring 

females tended to attribute their dislike ofmathematics to internal causes, most often 

stating that they just weren't very good. Low-scoring males, on the other hand, most 

often blamed a teacher. This could be because during the course of the interview they 

were offered that possibility. 

Another interesting result ofthe research deals specifically with the 12th 

hypothesis. This hypothesis stated that students' scores on the EWTVQ would have a 
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significant positive correlation with the score on the three questions making up the future 

course-taking intentions subfactor. This hypothesis was not rejected (see Table 14), with 

analysis showing a correlation coefficient of .535. What this tells us is that students' 

overall subjective task values in mathematics, as measured by the EWTVQ, have a strong 

relationship with whether or not they plan on taking advanced mathematics in the future, 

although we cannot determine a causal relationship. That is to say, we know that there is 

a relationship, but can't make a definitive statement as to cause, due to the fact that 

correlational research only allows us to state there is a relationship. We can, however, 

infer that if students have positive subjective task values in any activity, whether it is 

mathematics, sports, or reading, there is the likelihood that they will continue with that 

activity. What we can get from this information is that if students carry positive 

subjective task values in mathematics into the classroom they will be more likely to 

continue in advanced mathematics in the future. 

Post-hoc factor analysis derived the presence of seven separate factors. Even 

though there were differences between the results of this analysis and the original 

subfactors, subfactors could easily be considered closely related (see Table 33). This 

analysis was done simply to determine if the subfactors derived using results from this 

particular administration of the survey would be similar to those determined by the 

original piloting (see Appendix K) of the EWTVQ. The judgment is that differences 

found were minor, and certainly not enough to merit a restructuring or abandonment of 

the questionnaire. 

Possibly the most interesting finding of this research carne about as a result of the 

search for future research possibilities based on these findings. The goal ofthe research 
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was to determine whether or not there were any gender differences in subjective task 

values toward mathematics. If significant differences would have been discovered, the 

next question would have been, "When do these differences manifest themselves?" Since 

the answer to the first question was, "No," it would seem that the second question would 

be moot. On examination, however, there were significant differences found between 3rd 

and Sth graders on overall subjective task value, as well as on all but three of the 

subfactoTS. This indicated that further research is needed in order to determine why this 

is the case. 

Conclusions 

When we put everything together we come up with the following picture. The 

research described here indicates that there is not a significant gender gap when it comes 

to the subjective task values students have in mathematics at the 3rd and Sth grade levels. 

Results indicate that differences are small, and not to the predetermined level of 

significance. The only subfactor showing a significance level <.OS was interest and 

liking of mathematics. This tells us that males in this case said they like mathematics 

more than females. There are differences by gender, but those differences are small 

enough to have been by chance. This lack ofdifferences could be due to a number of 

factors. For one, it's most likely that differences within this sample did not exist. It's 

also possible that the instrument was not reliable enough to show differences where they 

do exist. A larger or different sample may have led to different results, but researchers in 

the area ofgender differences have been obtaining conflicting results for a number of 

years, so it's impossible to say. 
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The first major finding of this research was that there was a significant 

relationship between students' subjective task values in mathematics and whether or not 

they intend to take advanced mathematics in the future. This is important to remember if 

we want to make sure that all students feel they have the same options regarding course 

selection. 

The second major finding was that there were significant subjective task value 

differences by grade. With a few exceptions, 3rd graders' subjective task values in 

mathematics were higher than those of 5th graders. 

Although there were no significant differences found between students' 

subjective task value scores and the predictions of their teachers overall, there were 

statistically significant differences on a majority of these when looked at on an individual 

basis. There must be caution, however, due to the fact that this was such a small sample. 

Discussion 

While this research did not find what it expected to find, results indicated the 

possibility that factors other than gender may have an impact on the shaping of subjective 

task values toward mathematics over a period of time, which creates a new avenue for 

research in the future. For example, it was believed that there would be statistically 

significant differences between males and females with regard to taking advanced 

mathematics courses in the future, but this was not the case. Males' and females' scores 

in this area were very similar, as they were for most of the subfactors. However, 

statistically significant differences were found when 3rd graders' and 5th graders' scores 

were compared. 
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When looking at the results of the research and making determinations as to the 

meaning, we must remember the limitations set forth, but these results do give us some 

information as to areas in which we can now proceed. 

Recommendations 

Recommendations for future research: 

(1) Because the results presented here would be difficult to generalize to a larger 

population, this study should be replicated in a more populous geographic location, using 

a more diverse population 

(2) Due to the fact that many of the questions seemed confusing to the students, future 

research in this area should include questions written at a level more suitable to the ages 

of the students being surveyed. Currently, a survey with simplified questions is being 

pilot tested in a neighboring state. 

(3) Because results indicate significant differences by grade regarding subjective task 

values in mathematics, research should also concentrate on exactly what those 

differences are, when they begin, and why they begin. Mathematics is a subject area often 

requiring new skill instruction to be based on previously learned skills. As students 

progress through school, there are, as a matter ofcourse, more and more skills necessary 

at each level. As more and more skills are required, the likelihood ofa student not 

acquiring these necessary skills increases, and students not experiencing success will be 

more likely to carry lower subjective task values in mathematics, and to avoid math in 

the future whenever possible. It would also seem incumbent to examine both younger 
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and older students, as well as males and females, to see when subjective task values 

emerge and to try and detennine when they stabilize. 

(4) Another possibility is as students get older, their peer groups begin to take on more 

significance, and many students make the decision to spend more time in social 

situations and less time in academic ones. Even though a number ofstudies have 

examined teacher expectations and the effects they may have on student achievement, 

results of this study indicate that teachers may at times misjudge the degree of subjective 

task value their students have in mathematics. In this study teacher predictions for their 

students with the lowest subjective task values were higher than what was actually seen, 

and teacher predictions for their students with the highest subjective task values were 

lower than what was actually seen. It is possible that teacher beliefs may not only have 

an effect on the achievement levels of their students, but also on the subjective task 

values students develop in mathematics. It has been shown in a number of studies that 

student subjective task values have a direct effect on their achievement, and it would 

make sense to explore this area even further. More research needs to be done in the area 

of teacher beliefs and the development of subjective task values toward mathematics. 

(5) Possible effects of the gender of the mathematics teacher should be examined. How 

many male and female mathematics teachers are there, and do students feel differently 

with each? If there are more female mathematics teachers than in the past, has this had 

an effect? Does teaching style have more of an effect than gender? 

(6) What are some of the possible reasons that gender differences were not found? As 

mentioned earlier, maybe there weren't any differences to be found. Have teachers 
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changed? Has modeling, both inside and outside of the classroom, cause gender 

differences to disappear? 

(7) Researchers should make an attempt to develop an accurate measure ofmath 


attitudes that can be utilized at all grade levels. 


Recommendations for practice: 


(1) One of the things that was mentioned during interviews with students was that they 


got behind in mathematics and found it impossible to catch up. In mathematics many 


skills are built upon one another, and teachers need to be more aware of when students 


begin to fall behind and develop solutions to prevent this from happening as well as to 


correct it when it does. 


(2) Peer tutoring can be used much more in mathematics as a way ofkeeping students 


current. Many times students may not understand what a teacher is explaining, and may 


benefit greatly from explanations from their peers. 
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Before the surveys were handed out. students were told that some of the questions 

would use the words "advanced mathematics." This was explained as those mathematics 

classes offered in high school which students are not required to take, but can if they 

want to. Explanations to questions are in bold type. Questions, which are followed by 

"No explanation necessary", had no explanation offered; all explanations are verbatim as 

taken from a tape-recorded session. An attempt was made to offer explanations as 

similar as possible on subsequent administrations. 

1. Compared to other students in your class, how well do you expect to do in 

mathematics this year? 

Hyou think that you're going to do better than everybody else in your class then you 

would circle a 7. H only you think you're probably going to end up being the worst 

person in your class then you would circle a 1. Hyou're somewhere in middle, then 

you would circle a number somewhere in the middle. 

2. How well do you expect to do on your next math test? 

No explanation necessary 

3. How well do you think you will do in your math course this year? 


That means over the whole year, how well do you think you'll end up doing? 


4. How well do you think you'll do in your mathematics course next year? 

This is one of the questions that asks you to make your best guess. 
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5. How successful do you think you'd be in a career which required mathematical ability? 

When you get out of school and you get a job, there are some jobs where you have to 

use math. U you had a job where you had to use math as part of that job, how good 

do you think you'd be atthat job? Uyou think you'd be greatthen you would circle 

a high number, close to very successful. Uyou think maybe you wouldn't do that 

well then you would circle a lower number. 

6. How well do you think you will do in advanced high school math courses? 

This is one of those questions that has the words "advanced math." Uyou take those 

classes, how well do you think you would do? 

7. How good at math are you? 

No explanation necessary 

8. Ifyou were to order all the students in your math class from the worst to the best in 

math, where would you put yourself? 

Have you ever done anything into P. E. where maybe you line up with the shortest 

person at one end and the tallest at the other? OK, instead of by height, in your 

math class, we're going to take the person in your class that's the worst in math and 

put them at one end, and the person in your class that's the best and put them at the 

other end. Where in that line would you be? 



84 

9. In comparison to most ofyour other academic subjects. how good are you in math? 

If math is your best subject you would circle a 7. If math is your worst subject, you 

would circle a l. Ifabout half are better and half are worse you would circle a 4. If 

maybe there is one subject that you're better at than math, then you would circle a 

6. 

10. I feel that, to me, being good at solving problems which involve math or reasoning 


mathematically is: 


In your math class you probably do a lot of things that are called problem solving, 


right? How important is that to know those things? Ifyou think that's very 


important then you circle a high number. Ifyou think it's probably not that 


important then you circle a lower number. 


11. How important is it to you to get good grades in math? 


No explanation necessary 


12. How upset would you be if you got a low mark in math? 


No explanation necessary 


13. Is the amount ofeffort it will take to do well in advanced math courses worthwhile 


to you? 


OK we're talking about those math classes in high school that you don't have to 


take. Ifyou take one of those classes you might have to work pretty hard or you 


\ 
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might not have to work that hard depending on how good you are at math. If you 

have to work hard would be worth it to you? If it would be worth it, then you would 

circle a high number. If you think no it's just not worth it, then you'd circle a low 

number. 

14. How useful is what you learn in high school math (like Advanced Algebra or 

Calculus) for what you want to do when you graduate and go to work? 

When you get out of school and you get a job there are some jobs that you have to 

use math. What you have to do here is you have to think about what your job is 

going to be, so you have to kind of look into the future and decide what job you're 

going to have. Is math going to help you a lot in a job? If it is then you would circle a 

high number, if it's not then you circle a low number. 

15. How useful will what you'll learn in advanced high school math be for you in your 

daily life outside of school? 

If you take advanced math how much is that going to help you just everyday in 

whatever you're doing that has nothing to do with school? 

16. How useful is what you'll learn in advanced math for your other school courses? 

If you think that advanced math will help you a lot in your other classes then you 

would circle a high number. If you think it won't at all then you would circle a low 

number. 
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17. How much does the amount of time you spend on math keep you from doing other 

things you would like to do? 

Ifyou spend a lot of time doing math, would you rather be doing something else? If 

that's true then you would circle a high number. But maybe you don't spend very 

much time working on math and so it really doesn't matter. Then you would circle a 

low number. 

18. How hard would you have to try to do well in an advanced high school math course? 

Ifyou take one of those classes, than how hard would you have to try? 

19. How hard do you try in math? 

No explanation necessary 

20. How much time do you spend on math homework? Circle one. 


I'm sure there are sometimes you get assignments in school and you work on them in 


school- we're not going to count that time. What I'm talking about here is how 


much time do you actually spend working on math at home. That's what I mean by 


homework, and I just want your best guess. 


21. Compared to most other students you know, how much time do you have to spend 


working on your math assignments? 


Are you always done before everybody else? Ifyou are then you would circle a low 


number. Hyou're always the last one done then circle a high number. 
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22. In general. I find working on math assignments: 


If you think it's interesting then circle a high number, if you think it's boring then 


circle a low number. 


23. In general. I find working on number puzzles and games: 


Ifyou think they're interesting then circle a high number, if you think they're 


boring then circle a low number. 


24. How much do you like doing math? 

No explanation necessary 

The following questions ask you to agree or disagree with the statement. 

Circle the number that comes closest to describing how you feel. 


OK the last three on here are just a little bit different. These statements ask you to 

either agree or disagree. For example, if 1 said, "(child's name), 1 want you to agree 

or disagree with the following statement - 'I am a girl.' What would you say?" V ou 

would say, "I disagree," wouldn't you? Vou will need to agree or disagree with 

these next statements. 

25. I will take all the math I can in high school. 
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If that's absolutely, positively true for you, then you would circle a high number. If 

you're only going to take just what you have to, and you're not going to take 

anything else, then you circle a low number. 

26. If there's a class I want to take in high school where I will have to use math, I won't 

take it. 

This is the most confusing question on the survey. When you get to high school there 

are a lot of classes that you can take that we call electives, it might be something like 

chemistry, or drafting, or something like that. In some of those classes you really 

have to use a lot of math. For example, if you take a drafting class, where you draw 

house plans and that kind of thing, you have to use a lot of math. Let's say you go to 

the guidance counselor and you tell them that you would like to take drafting. Your 

guidance counselor says, ~You're going to have to use a lot of math in that class," 

and you say to yourself, ~That's OK, I'll take the class anyway." Ifyou would take 

the class anyway, then circle a low number. Ifyou would say, ~I don't want to take 

a class where I have to use a lot of math," then circle a high number. 

27. I plan on taking advanced math courses in high school beyond what is required. 

This is asking pretty much the same thing that number 25 did. Ifall you're planning 

on taking in high school is what you have to, then you should circle a low number. 



89 

Appendix B 

Parental Consent Letter 



90 

s<.ll00LOF EDUCATION 

)§ice o{,lre ,.(.u.n.tC' DirmtN 

OREOON 

STATE 


UNIVERSITY 


Parents: 

My name is Dan COMer and I am a doctoral student at Oregon State University as well 
as an instructor at XXXXXXXXX State University. I am currently doing research on attitudes 
toward mathematics, and this letter is seelcing permission to have students fill out questionnaires. 
The questionnaire asks students how they feel about mathematics in areas such as how useful 
they feel math is and if they plan on t.alcing math in the future. Filling out the questionnaire 
should take bet~ \ 5 and 30 minutes ofclass time. 

All questionnaires will be filed out on school property, during school hours. and 
individual responses will not be shared with anyone else. After questionnaires have been filled 
out and data has been analyzed. a few SIudents will be selected from the group to allow them the 

opportunity to expand on their responses. These interviews will be tape-recorded and 
IBnSCribed by myself; and will not be shared with anyone else. Interviews will also take place on 
school property dwing school hours, and should take no more than \ 5 minutes each. Wormed 
consent and informed assent documents wiD be kept locked up and on file for a period ofthree 
years. All other doc:uments, including questionnaires, will be destroyed or erased as soon as 
possible. 

Your child will not be allowed to participate without returning this letter with its 
accompanying permission slip (located at the bottom ofthis letter), and all participation is 
voluntary. You or your child may either refuse to participate or withdraw from this study at any 
time without penalty. Students not participating wiD be given an alternative mathematics 
assignment. 

Questioas eonccrniDg this research should be directed to Dan Conner, XXXXXXXX 
XXXXXXXXXXXX or Jodi Engel, ~n State University School ofEducation. (54\) 737

5989. Additional questions should be directed to Mary Nunn, Sponsored Programs officer, OSU 
Research Office, (54\) 737-0670. Thank you for your coo~tion. 

Dan CoMer 

My signature below indicates that I have read and that I 
Understand the procedures described above and give my informed 

and voluntary consent for my child to participate in this study 

print student's name 

has permission to participate in the above described research study. 

TcIephMc 

541·737-466 

F.. has permission to participate in the above described research study. 
541·737·2040 

parent or guardian's signature date 
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-.. " 
". ' ..~ 

OREGON 

STAn: 

UNIVIlIDIlY 

Students: 

My name is Dan Conner. I want to ask you some 
questions about math. First you will check the answers to 
some questions on a piece of paper I will give to you. 
Y our teacher will not be given your answers. I am the 
only one that will see them, and I will not give your 
names to anyone else. I will read the questions to you. 
You don't have to participate ifyou don't want to, and if 
you don't, you will work on something else in math. 

Later I am going to ask some of you to talk to me 
about your answers, and I will tape record what is said. I 
am only going to choose a few students to talk to, and if 
you're not picked it doesn't mean that you didn't do well. If 
you would like to do this, please sign your name 
below. 

student's signature 
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The questions on the following pages 

are part of a research project being 

prepared by Dan Conner from Oregon 

State University. Participation is 

voluntary and requires parent 

permission, and individual answers 

are strictly confidential. That is, they 

will not be shared with anyone else, 

but group totals and averages will be. 

Thank you for your participation. 
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The following questions ask you to rate on a scale of 1 to 7 some of your 
feelings toward math. Answer each question by circling the number 
that best describes your particular feeling. Remember that there are 
no "right" or "wrong" answers. The only correct answers are those 
that are most true for you. Please answer all questions in the survey. 

1. 	Compared to other students in your class, how well do you expect to do in 
mathematics this year? 

Much worse about the same Much better 
than others ~1__--=.2__---=3~__4:....-__..:5;;...-._~6~_~7 than others 

2. How well do you expect to do on your next math test? 

Very average Very 
poorly 1 2 3 4 5 6 7 well 

3. How well do you think you will do in your math course this year? 

Very average Very 
poorly 1 2 3 4 5 6 7 well 

4. How well do you think you'll do in your mathematics course next year? 

Very average Very 
poorly 1 2 3 4 5 6 7 well 

5. How successful do you think you'd be in a career which required mathematical 
ability? 

Not at all average Very 
successful ~1__--=2~__.:.3__~4~__..:5;;...-._.......;6~__...:..7 successful 

6. 	How well do you think you will do in advanced high school math courses? 

Very average Very 
poorly 1 2 3 4 5 6 7 well 

7. How good at math are you? 

Not at all average Very 
good 1 2 3 4 5 6 7 good 
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8. 	Ifyou were to order all the students in your math class from the worst to the best 
in math, where would you put yourself? 

in the middle 
the worst 1 2 3 4 5 6 7 the best 

9. 	In comparison to most of your other academic subjects, how good are you in 
math? 

much about the same much 
worse 1 2 345 6 7 better 

10. I feel that, to me, being good at solving problems which involve math or 
reasoning mathematically is: 

Not at all average Very 
important 1 2 3 4 5 6 7 important 

11. How important is it to you to get good grades in math? 

Not at all average Very 
important 1 2 3 4 5 6 7 important 

12. How upset would you be if you got a low mark in math? 

Not at all 	 average Very 
upset 1 2 3 4 5 6 7 upset 

13. Is the amount of effort it will take to do well in advanced math courses 
worthwhile to you? 

Not at all average Very 
worthwhile ~1__--=2:..-__;:;.3__---=4___~5~_......;6~__..:.7 worthwhile 

14. How useful is what you learn in high school math (like Advanced Algebra or 
Calculus) for what you want to do when you graduate and go to work? 

Not at all 	 average Very 
useful 1 2 3 4 5 6 7 useful 



97 

15. How useful will what you'll learn in advanced high school math be for you in 
your daily life outside of school? 

Not at all average Very 
useful 1 2 3 4 5 6 7 useful 

16. How useful is what you'll learn in advanced math for your other school 
courses? 

Not at all 
useful 1 2 3 

average 
4 5 6 7 

Very 
useful 

17. How much does the amount of time you spend on math keep you from doing 
other things you would like to do? 

Takes away average Takes away 
no time ~1__--=2:....-__.:.3__......:4:....-__..:5:....-_-..,;6::..-__~7 lots of time 

18. How hard would you have to try to do well in an advanced high school math 
course? 

Not very average Very 
hard 1 2 3 4 5 6 7 hard 

19. How hard do you try in math? 

Not very average Very 
hard 1 2 3 4 5 6 7 hard 

20. How much time do you spend on math homework? Circle~. 
a) an hour or more a day 
b) 30 minutes a day 
c) 15-30 minutes a day 
d) about 1 hour a week 
e) about 30 minutes a week 
f) about 30 minutes every two weeks 
g) I rarely do any math homework 

21. 	Compared to most other students you know, how much time do you have to 
spend working on your math assignments? 

Much less time about the same Much more time 
than others .::.1__--=2_____3_____:4:...-_~5~_ ___:6;......__.......;.7 than others 
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22. In general, I find working on math assignments: 

Very average Very 
boring .:..1__--=2:....___~3____:4:....___...;:;5:....__ __:6~__..:.7 interesting 

23. In general, I find working on number puzzles and games: 

Very average Very 
boring 1 2 3 4 5 6 7 interesting 

24. Bow much do you like doing math? 

Not very average Very 
much 1 2 3 4 5 6 7 much 

The following questions ask you to agree or disagree with the statement. 

Circle the number that comes closest to describing how you feel. 


25. I will take all the math I can in high school. 

Strongly neutral Strongly 
Disagree 1 2 3 4 5 6 7 Agree 

26. 	If there's a class I want to take in high school where I will have to use math, I 
won't take it. 

Strongly neutral Strongly 
Disagree 1 2 3 4 5 6 7 Agree 

27. I plan on taking advanced math courses in high school beyond what is required. 

Strongly neutral Strongly 
Disagree 1 2 3 4 5 6 7 Agree 



__ 

--
--
__ 

--
__ 
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The following information is for statistical purposes only. 

Individual responses will be kept confidential, but group totals 


and averages will be shared with those requesting this information. 


Grade 

Ethnic 
Background 

Male 
 Female 

years and __ months 

Caucasian 
African-American 
Hispanic 
Asian 
Native American (including Eskimo) 
Other (please specify) _______ 



100 

Appendix E 


Inter-Item 


Correlations 




101 

Table 60 - Inter-item Correlations 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QIO Qll 

Ql XJCX .635** .652** .449** .362** .475** .718** .785** .619** .247** .210** 

Q2 .635**XJCX .563** .491** .347** .467** .704** .587** .516** .216** .256** 

Q3 .652** .563**XJCX .526** .377** .475** .707** .674** .548** .175* .130 

Q4 .449** .491** .526**XJCX .449** .544** .597** .488** .437** .285** .180* 

Q5 .362** .347** .377** .449**XJCX .452** .446** .382** .347** .248** .220** 

Q6 .475** .467** .475** .544** .452**XJCX .519** .468** .459** .339** .299** 

Q7 .718** .704** .707** .597** .446** .519**XJCX .708** .676** .166* .211** 

Q8 .785** .587** .674** .488** .382** .468** .708**XJCX .558** .245** .142* 

Q9 .619** .516** .548** .437** .347** .459** .676** .558**XJCX .293** .194** 

QI0 .247** .216** .175* .285** .248** .339** .166* .245** .293**XJCX .326** 

Qll .2IO** .256** .130 .180* .220** .299** .211** .142* .194** .326** XJCX 

Q12 .091 .049 .126 .030 -.007 .145* .030 .056 .130 .171* .196** 

Q13 .280** .249** .174* .178* .244** .202** .229** .213** .253** .277** .342** 

Q14 .176* .170* .148* .I09 .137 .097 .075 .061 .165* .264** .237** 

Q15 .070 -.047 .025 .071 .073 .118 .049 .016 .027 .171* .070 

Q16 .318** .206** .245** .278** .129 .214** .232** .204** .214** .195** .205** 

Q17 -.136 -.219 -.173 -.058 -.098 -.I03 -.145* -.094 -.216**-.154* -.080 

Q18 -.295**-.226**-.348**-.181 * -.184**-.263**-.240**-.222**-.176* -.064 -.033 

Q19 .111 .134 .043 .162* .011 .055 .114 .073 .086 .131 .117 
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Table 60 - Inter-item Correlations (continued) 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Ql1 

Q20 -.166* -.102 -.138 -.014 -.084 -.096 -.119 -.145* -.158* -.042 .026 

Q21 -.347**-.234**-.274**-.219**-.361 **-.284**-.268-**.294**-.236**-.159* -.089 

Q22 .368** .333** .294** .357** .211** .383** .394** .334** .524** .312** .224** 

Q23 .175* .210** .177* .299** .258** .280** .266** .205** .173* .313** .132 

Q24 .492** .450** .454** .449** .336** .441** .581** .468** .659** .359** .219** 

Q25 .368** .276** .276** .308** .277** .396** .318** .239** .416** .317** .291** 

Q26 .300** .298** .230** .233** .305** .303** .274** .232** .341** .319** .279** 

Q27 .407** .314** .288** .374** .288** .462** .336** .306** .405** .358** .294** 
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Table 60 - Inter-item Correlations (continued) 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Q12 Q13 Q14 Q15 Q16 QI7 Q18 Q19 Q20 Q21 Q22 

Ql .091 .280** .176* .070 .318**-.136 -.295** .111 ~166* ~347** .368** 

Q2 .049 .249** .170* -.047 .206 -.219**-.226**.134 -.102 -.234** .333** 

Q3 .126 .174* .148* .025 .245 -.173* -.348** .043 -.138 -.274** .294** 

Q4 .030 .178* .109 .071 .278**-.058 -.181 * .162* -.014 -.219** .357** 

Q5 -.007 .244** .137 .073 .129 -.098 -.184**.011 -.084 -.361 ** .211 ** 

Q6 .145* .202** .097 .118 .214**-.103 -.263** .055 -.096 -.294** .383** 

Q7 .030 .229** .075 .049 .232**-.145* -.240**.114 -.119 -.268** .394** 

Q8 .056 .213 .061 .016 .204**-.094 -.222** .073 -.145* -.294** .334** 

Q9 .130 .253** .165* .027 .214**-.216**-.176* .086 -.158* -.236** .524** 

QIO .171* .277** .264** .171* .195**-.154* -.064 .131 -.042 -.159* .312** 

Ql1 .196** .342** .237** .070 .205**-.080 -.033 .117 .026 -.089 .224** 

Q12 XXX .057 .196**-.029 .247** .059 -.048 .288** .082 .001 .048 

Q13 .057 XXX .246**-.009 .235**-.110 .037 .129 -.033 -.066 .285*· 

Q14 .196** .246** XXX -.058 .304 -.127 -.069 .091 .122 -.061 .206** 

Q15 -.029 -.009 -.058 XXX .100 .039 .056 -.030 -.045 -.078 .189** 

Q16 .247** .235** .304** .100 XXX .064 .022 .224 -.018 -.049 .300** 

Q17 .059 -.110 -.127 .039 .064 XXX .112 .003 .116 .199**-.327** 

Q18 -.048 .037 -.069 .056 .022 .112 XXX .218** .032 .263**-.050 

Q19 .288** .129 .091 -.030 .224** .003 .218** XXX .057 .113 .245** 
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Table 60 - Inter-item Correlations (continued) 

** Correlation is significant at the.01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 

Q20 .082 -.033 .122 -.045 -.018 .116 .032 .057 XXX .294** .061 

Q21 .001 -.066 -.061 -.078 -.049 .199** .263** .113 .294** XXX -.076 

Q22 .048 .285** .206** .189** .300**-.327**-.050 .245** .061 -.076 XXX 

Q23 .065 .112 .170* .131 .167**-.080 -.027 .108 .066 -.082 .275** 

Q24 .108 .315** .188** .112 .339**~335**~122 .306**-.014 -.131 .757** 

Q25 .179* .313** .235** .061 .305**-.197**-.181** .096 .146* -.194** .464** 

Q26 .119 .329** .274** .001 .178* -.252**-.178* .008 .007 -.226** .366** 

Q27 .236** .330** .236** .061 .338"-.153* -.212**.109 .037 -.244** .446** 
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Table 60 - Inter-item Correlations (continued) 

** Correlation is significant at the .01 level (2-tailed)
* Correlation is significant at the .05 level (2-tailed) 

Q23 Q24 Q25 Q26 Q27 

Ql .175* .492** .368** .300** .407** 

Q2 .210** .450** .276** .298** .314** 

Q3 .177* .454** .276** .230** .288** 

Q4 .299** .449** .308** .233** .374** 

Q5 .258** .336** .277** .305** .288** 

Q6 .280** .441** .396** .303** .462** 

Q7 .266** .581** .318** .274** .336 

Q8 .205** .468** .239** .232** .306** 

Q9 .173* .659** .416** .341** .405** 

QIO .313** .359** .317** .319** .358** 

Ql1 .132 .219** .291** .279** .294** 

Q12 .065 .108 .179* .119 .236** 

Q13 .112 .315** .313** .329** .330** 

Q14 .170* .188** .235** .274** .236** 

Q15 .131 .112.061.001.061 

Q16 .167* .339** .305** .178* .338** 

Q17 -.080 -.335**-.197**-.252**-.153* 

Q18 -.027 -.122 -.181**-.178* -.212** 

Q19 .108 .306** .096 .088 .109 
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Table 60 - Inter-item Correlations (continued) 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

Q20 .066 -.014 .146* .007 .037 

Q21 -.082 -.131 -.194**-.226**-.244** 

Q22 .275** .757** .464** .366** .446** 

Q23 XXX .314** .200** .240** .267** 

Q24 .314** XXX .471** .374** .464** 

Q25 .200** .471 ** XXX .667** .834** 

Q26 .240** .374 .667** XXX .615** 

Q27 .267** .464** .834** .615** XXX 
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Table 61 - ANOVA 
Lowest Scorers VS. Teachers' Predictions - Current Expectancy for Mathematics 

N Mean SD Std. Error Min. Max. 

Teachers 3 2.556 1.503 .868 1.000 4.000 

Students 3 3.000 .882 .509 2.000 3.667 

Total 6 2.778 1.129 .461 1.000 4.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .296 1 .296 .195 .682 

Within groups 6.074 4 1.519 

Total 6.370 5 

Table 62 - ANOVA 

Lowest Scorers VS. Teachers' Predictions - Future Expectancies for Mathematics 


N Mean SD Std. Error Min. Max. 

Teachers 3 2.778 1.388 .801 1.667 4.333 

Students 3 3.000 1.202 .694 2.000 4.333 

Total 6 2.889 1.167 .477 1.667 4.333 

Sum of Squares DF Mean Square F Sig. 

Between groups .074 1 .074 .044 .844 

Within groups 6.741 4 1.685 

Total 6.815 5 
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Table 63 - ANOV A 
Lowest Scorers vs. Teachers' Predictions - Current Ability in Mathematics 

N Mean SD Std. Error Min. Max. 

Teachers 3 2.889 1.347 .778 1.667 4.333 

Students 3 2.667 .577 .333 2.333 3.333 

Total 6 2.778 .935 .382 1.667 4.333 

Sum of Squares DF Mean Square F Sig. 

Between groups .074 1 .074 .069 .806 

Within groups 4.296 4 1.074 

Total 4.370 5 

Table 64 - ANOVA 

Lowest Scorers vs. Teachers' Predictions - Importance ofMathematics 


N Mean SD Std. Error Min. Max. 

Teachers 3 4.000 1.528 .882 2.333 5.333 

Students 3 3.556 .962 .556 3.000 4.667 

Total 6 3.778 1.167 .477 2.333 5.333 

Sum of Squares DF Mean Square F Sig. 
Between groups .296 1 .296 .182 .692 
Within groups 6.519 4 1.630 

Total 6.815 5 



llO 

Table 65 - ANOV A 
Lowest Scorers vs. Teachers' Predictions - Utility of Advanced Mathematics 

N Mean SD Std. Error Min. Max. 

Teachers 3 3.222 l.540 .889 2.333 5.000 

Students 3 5.000 .882 .509 4.000 5.667 

Total 6 4.111 l.486 .607 2.333 5.667 

Sum of Squares DF Mean Square F Sig. 

Between groups 4.741 1 4.741 3.012 .158 
Within groups 6.296 4 1.574 

Total 1l.037 5 

Table 66 - ANOVA 

Lowest Scorers vs. Teachers' Predictions - Cost ofDoing Mathematics 


N Mean SD Std. Error Min. Max . 

Teachers 3 5.000 .866 . 500 4.500 6.000 

Students 3 5.667 1.258 .726 4.500 7.000 

Total 6 5.333 l.033 .422 4.500 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups .667 1 .667 .571 .492 
Within groups 4.667 4 1.167 

Total 5.333 5 
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Table 67 -ANOVA 
Lowest Scorers vs. Teachers' Predictions - Actual Effort Expended in Mathematics 

N Mean SD Std. Error Min. Max. 

Teachers 3 4.333 .667 .385 3.667 5.000 

Students 3 3.556 1.072 .619 2.333 4.333 

Total 6 3.944 .905 .369 2.333 5.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .907 1 .907 1.140 .346 

Within groups 3.185 4 .796 

Total 4.093 5 

Table 68 - ANOVA 

Lowest Scorers vs. Teachers' Predictions - Interest and Liking ofMathematics 


N Mean SD Std. Error Min. Max. 

Teachers 3 3.556 3.025 1.746 1.333 7.000 

Students 3 2.333 .882 .509 1.667 3.333 

Total 6 2.944 2.102 .858 1.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 2.241 1 2.241 .451 .538 
Within groups 19.852 4 4.963 

Total 22.093 5 
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Table 69 - ANOV A 

Lowest Scorers VS. Teachers' Predictions 


Future Course-Taking Intentions in Advanced Mathematics 


N Mean SD Std. Error Min. Max. 
Teachers 3 3.000 2.082 1.202 1.333 5.333 

Students 3 1.889 .770 .444 1.000 2.333 
Total 6 2.444 1.530 .625 1.000 5.333 

Sum of Squares DF Mean Square F Sig. 
Between groups 1.852 1 1.852 .752 .435 

Within groups 9.852 4 2.463 

Total 11.704 5 

Table 70 - ANOVA 

Lowest Scorers VS. Teachers' Predictions - Subjective Task Value 


N Mean SD Std. Error Min. Max . 

Teachers 3 3.500 1.433 . 827 2.208 5.042 

Students 3 3.542 .441 .255 3.208 4.042 
Total 6 3.521 .949 .387 2.208 5.042 

Sum of Squares DF Mean Square F Sig. 
Between groups .003 1 .003 .002 .964 
Within groups 4.497 4 1.124 

Total 4.499 5 
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Table 71 - ANOVA 
Highest Scorers VS. Teachers' Predictions - Current Expectancy for Mathematics 

N Mean SD Std. Error Min. Max. 
Teachers 5 4.800 1.426 .638 2.333 6.000 

Students 5 6.667 .745 .333 5.333 7.000 

Total 10 5.733 1.456 .460 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 8.711 1 8.711 6.730 .032 

Within groups 10.356 8 1.294 

Total 19.067 9 

Table 72 - ANOV A 

Highest Scorers VS. Teachers' Predictions - Future Expectancies for Mathematics 


N Mean SD Std. Error Min. Max. 

Teachers 5 4.400 1.256 .562 2.333 5.667 

Students 5 6.933 .149 .067 6.667 7.000 

Total 10 5.667 1.579 .499 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 16.044 1 16.044 20.056 .002 
Within groups 6.400 8 .800 

Total 22.444 9 
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Table 73 - ANOV A 
Highest Scorers vs. Teachers' Predictions - Current Ability in Mathematics 

N Mean SD Std. Error Min. Max . 

Teachers 5 5.000 1.929 . 863 1.667 6.667 

Students 5 6.867 .298 .133 6.333 7.000 

Total 10 5.933 1.631 .516 1.667 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 8.711 1 8.711 4.571 .065 

Within groups 15.244 8 1.906 

Total 23.956 9 

Table 74 - ANOVA 

Highest Scorers vs. Teachers' Predictions - Importance ofMathematics 


N Mean SD Std. Error Min. Max . 

Teachers 5 5.000 1.491 . 667 2.667 6.667 

Students 5 6.533 .869 .389 5.000 7.000 

Total 10 5.767 1.406 .445 2.667 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 5.878 1 5.878 3.948 .082 
Within groups 11.911 8 1.489 

Total 17.789 9 
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Table 75 - ANOV A 
Highest Scorers vs. Teachers' Predictions - Utility of Advanced Mathematics 

N Mean SD Std. Error Min. Max. 

Teachers 5 4.400 l.090 .488 3.000 6.000 

Students 5 7.000 .000 .000 7.000 7.000 

Total 10 5.700 l.551 .491 3.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 16.900 1 16.900 28.430 <.001 

Within groups 4.756 8 .594 

Total 2l.656 9 

Table 76 - ANOVA 

Highest Scorers vs. Teachers' Predictions - Cost ofDoing Mathematics 


N Mean SD Std. Error Min. Max. 

Teachers 5 4.300 .758 .339 3.500 5.500 

Students 5 6.100 l.025 .458 5.000 7.000 

Total 10 5.200 l.274 .403 3.500 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 8.100 1 8.100 9.969 .013 
Within groups 6.500 8 .813 

Total 14.600 9 
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Table 77 - ANOV A 
Highest Scorers VS. Teachers' Predictions - Actual Effort Expended in Mathematics 

N Mean SD Std. Error Min. Max . 
Teachers 5 3.933 1.234 . 552 2.333 5.333 
Students 5 5.400 1.479 .662 3.000 7.000 
Total 10 4.667 1.499 .474 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 5.378 1 5.378 2.898 .127 
Within groups 14.844 8 1.856 

Total 20.222 9 

Table 78 - ANOVA 

Highest Scorers VS. Teachers' Predictions - Interest and Liking ofMathematics 


N Mean SD Std. Error Min. Max. 
Teachers 5 4.067 l.402 .627 l.667 5.333 

Students 5 6.667 .577 .258 5.667 7.000 

Total 10 5.367 1.703 .539 l.667 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 16.900 1 16.900 14.696 .005 
Within groups 9.200 8 1.150 
Total 26.100 9 
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Table 79 - ANOV A 

Highest Scorers vs. Teachers' Predictions 


Future Course-Taking Intentions in Advanced Mathematics 


N Mean SD Std. Error Min. Max . 

Teachers 5 4.000 1.841 . 823 1.000 5.667 

Students 5 6.800 .447 .200 6.000 7.000 

Total 10 5.400 1.942 .614 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 19.600 1 19.600 10.923 .011 

Within groups 14.356 8 1.794 

Total 33.956 9 

Table 80 - ANOV A 

Highest Scorers vs. Teachers' Predictions - Subjective Task Value 


N Mean SD Std. Error Min. Max . 

Teachers 5 4.492 1.167 . 522 2.542 5.667 

Students 5 6.558 .160 .072 6.292 6.708 

Total 10 5.525 1.343 .425 2.542 6.708 

Sum of Squares DF Mean Square F Sig. 

Between groups 10.678 1 10.678 15.386 .004 

Within groups 5.552 8 .694 

Total 16.230 9 
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Table 81-ANOVA 

All Identified Students vs. Teachers' Predictions - Current Expectancy for Mathematics 


N Mean SD Std. Error Min. Max . 

Teachers 8 3.958 1.777 . 628 1.000 6.000 

Students 8 5.292 2.035 .719 2.000 7.000 

Total 16 4.625 1.970 .492 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 10.678 1 10.678 15.386 .004 

Within groups 5.552 14 .694 

Total 16.230 15 

Table 82 - ANOVA 

All Identified Students vs. Teachers' Predictions - Future Expectancies for Mathematics 


N Mean SD Std. Error Min. Max. 

Male 8 3.792 1.469 .519 1.667 5.667 

Female 8 5.458 2.138 .756 2.000 7.000 

Total 16 4.625 1.970 .492 1.667 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 11.111 1 11.111 3.304 .091 
Within groups 47.083 14 3.363 

Total 58.194 15 
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Table 83 - ANOVA 
All Identified Students vs. Teachers' Predictions - Current Ability in Mathematics 

N Mean SD Std. Error Min. Max . 

Male 8 4.208 1.959 . 693 1.667 6.667 

Female 8 5.292 2.207 .780 2.333 7.000 
Total 16 4.750 2.092 .523 1.667 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 4.694 1 4.694 1.078 .317 
Within groups 60.972 14 4.355 

Total 65.667 15 

Table 84 - ANOVA 

All Identified Students vs. Teachers' Predictions - Importance ofMathematics 


N Mean SD Std. Error Min. Max. 
Male 8 4.625 1.485 .525 2.333 6.667 

Female 8 5.417 1.753 .620 3.000 7.000 

Total 16 5.021 1.621 .405 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 2.507 1 2.507 .950 .346 
Within groups 36.931 14 2.638 
Total 39.438 15 
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Table 85 - ANOV A 
All Identified Students vs. Teachers' Predictions - Utility of Advanced Mathematics 

N Mean SO Std. Error Min. Max . 
Teachers 8 3.958 1.315 .465 2.333 6.000 
Students 8 6.250 1.137 .402 4.000 7.000 

Total 16 5.104 1.677 .419 2.333 7.000 

Sum of Squares OF Mean Square F Sig. 
Between groups 21.007 1 21.007 13.903 .002 

Within groups 21.153 14 1.511 

Total 42.160 15 

Table 86 - ANOVA 

All Identified Students vs. Teachers' Predictions - Cost ofOoing Mathematics 


N Mean SO Std. Error Min. Max . 

Teachers 8 4.563 .821 . 290 3.500 6.000 

Students 8 5.938 1.050 .371 4.500 7.000 

Total 16 5.250 1.155 .289 3.500 7.000 

Sum of Squares OF Mean Square F Sig. 

Between groups 7.563 1 7.563 8.513 .Oll 
Within groups 12.438 14 .888 

Total 20.000 15 
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Table 87 - ANOVA 

All Identified Students VS. Teachers' Predictions 


Actual Effort Expended in Mathematics 


N Mean SD Std. Error Min. Max . 
Teachers 8 4.083 1.020 .361 2.333 5.333 

Students 8 4.708 1.578 .558 2.333 7.000 
Total 16 4.396 1.323 .331 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 1.563 1 1.563 .885 .363 
Within groups 24.708 14 1.765 

Total 26.271 15 

Table 88 - ANOVA 

All Identified Students VS. Teachers' Predictions - Interest and Liking ofMathematics 


N Mean SD Std. Error Min. Max. 
Teachers 8 3.875 1.951 .690 1.333 7.000 
Students 8 5.042 2.333 .825 1.667 7.000 

Total 16 4.458 2.163 .541 1.333 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 5.444 1 5.444 1.177 .296 
Within groups 64.750 14 4.625 

Total 70.194 15 
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Table 89 - ANOVA 

All Identified Students vs. Teachers' Predictions 


Future Course-Taking Intentions in Advanced Mathematics 


N Mean SD Std. Error Min. Max . 

Teachers 8 3.625 1.855 . 656 1.000 5.667 

Students 8 4.958 2.597 .918 1.000 7.000 

Total 16 4.292 2.286 .572 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups 7.111 1 7.111 1.396 .257 

Within groups 71.306 14 5.093 

Total 78.417 15 

Table 90 - ANOVA 

All Identified Students vs. Teachers' Predictions - Subjective Task Value 


N Mean SD Std. Error Min. Max. 

Teachers 8 4.120 1.276 .451 2.208 5.667 

Students 8 5.427 1.584 .560 3.208 6.708 

Total 16 4.773 1.545 .386 2.208 6.708 

Sum of Squares DF Mean Square F Sig. 
Between groups 6.836 1 6.836 3.305 .091 
Within groups 28.956 14 2.068 

Total 35.792 15 
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Table 91 - ANOV A 
Current Expectancy for Mathematics - 3rd Grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 
Male 54 5.599 1.059 . 144 2.333 7.000 
Female 52 5.692 .919 .127 3.667 7.000 

Total 106 5.645 .989 .096 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .232 1 .232 .235 .629 

Within groups 102.495 104 .986 

Total 102.726 105 

Table 92 - ANOVA 

Future Expectancies for Mathematics - 3rd Grade - Male vs. Female 


N Mean SD Std. Error Min. Max . 

Male 54 5.704 .940 . 128 3.333 7.000 

Female 52 5.750 .977 .135 2.667 7.000 

Total 106 5.726 .954 .093 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .057 1 .057 .062 .804 
Within groups 95.454 104 .918 

Total 95.510 105 
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Table 93 - ANOV A 
Current Ability in Mathematics - 3rd Grade - Male VS. Female 

N Mean SD Std. Error Min. Max. 

Male 54 5.698 1.086 .148 2.667 7.000 

Female 52 5.506 1.107 .154 3.333 7.000 

Total 106 5.604 1.096 .106 2.667 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .968 1 .968 .805 .372 
Within groups 125.058 104 1.202 

Total 126.025 105 

Table 94 - ANOVA 

Importance ofMathematics - 3rd Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 54 6.061 .881 .120 3.667 7.000 

Female 52 6.179 .748 .104 4.333 7.000 

Total 106 6.120 .817 .079 3.667 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .367 1 .367 .548 .461 
Within groups 69.675 104 .670 

Total 70.042 105 
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Table 95 - ANOVA 
Value ofAdvanced Mathematics - 3rd Grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 
Male 54 6.000 1.554 . 211 1.000 7.000 

Female 52 5.962 1.495 .207 1.000 7.000 

Total 106 5.981 1.518 .147 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups .039 1 .039 .017 .897 
Within groups 241.923 104 2.326 

Total 241.962 105 

Table 96 - ANOVA 

Utility ofAdvanced Mathematics - 3rd Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 54 5.877 1.033 .141 2.333 7.000 

Female 52 5.564 1.082 .150 2.667 7.000 

Total 106 5.723 1.064 .103 2.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 2.586 1 2.586 2.315 .131 
Within groups 116.186 104 1.117 

Total 118.771 105 
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Table 97 - ANOVA 
Cost ofDoing Mathematics - 3rd Grade - Male vs. Female 

N Mean SD Std. Error Min. Max. 

Male 54 5.123 1.039 .141 2.000 7.000 

Female 52 4.904 1.396 .194 1.000 7.000 

Total 106 5.016 1.226 .119 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 1.278 1 1.278 .849 .359 

Within groups 156.585 104 1.506 

Total 157.863 105 

Table 98 - ANOVA 

Actual Effort Expended in Mathematics - 3rd Grade - Male vs. Female 


N Mean SD Std. Error Min. Max . 

Male 54 4.475 1.096 . 149 2.000 6.333 

Female 52 4.462 1.117 .155 1.000 6.667 

Total 106 4.469 1.101 .107 1.000 6.667 

Sum of Squares DF Mean Square F Sig. 

Between groups .005 1 .005 .004 .949 

Within groups 127.279 104 1.224 

Total 127.284 105 
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Table 99 - ANOV A 
Interest and Liking ofMathematics - 3rd Grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 

Male 54 5.605 1.310 . 178 2.333 7.000 

Female 52 5.167 1.481 .205 1.000 7.000 

Total 106 5.390 1.407 .137 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 5.088 1 5.088 2.609 .109 

Within groups 202.794 104 1.950 

Total 207.883 105 

Table 100 - ANOVA 

Future Course-Taking Intentions in Advanced Mathematics 


3ni Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 54 4.778 1.741 .237 1.000 7.000 

Female 52 4.750 1.626 .226 1.667 7.000 

Total 106 4.764 1.678 .163 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups .020 1 .020 .007 .933 

Within groups 295.528 104 2.842 

Total 295.548 105 
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Table 101-ANOVA 
Current Expectancy for Mathematics - 5th Grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 

Male 41 5.122 1.341 . 209 2.000 7.000 

Female 54 4.895 1.162 .158 2.000 6.667 

Total 95 4.993 1.241 .127 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 1.200 1 1.200 .778 .380 

Within groups 143.462 93 1.543 

Total 144.662 94 

Table 102 - ANOVA 

Future Expectancies for Mathematics - 5th Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 41 4.976 1.129 .176 2.667 6.667 

Female 54 4.753 1.160 .158 2.000 7.000 

Total 95 4.849 1.146 .118 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 1.154 1 1.154 .877 .351 

Within groups 122.350 93 1.316 

Total 123.504 94 
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Table 103 - ANOVA 
Current Ability in Mathematics - 5th Grade - Male vs. Female 

N Mean SO Std. Error Min. Max . 
Male 41 5.081 1.451 . 227 1.667 7.000 
Female 54 4.759 1.337 .182 2.000 7.000 
Total 95 4.898 1.389 .143 1.667 7.000 

Sum of Squares OF Mean Square F Sig. 
Between groups 2.417 1 2.417 1.256 .265 

Within groups 178.933 93 1.924 

Total 181.350 94 

Table 104 - ANOVA 

Importance ofMathematics - 5th Grade - Male vs. Female 


N Mean SO Std. Error Min. Max . 
Male 41 5.683 1.098 .171 3.000 7.000 

Female 54 5.901 .996 .136 3.000 7.000 
Total 95 5.807 1.041 .107 3.000 7.000 

Sum of Squares OF Mean Square F Sig. 

Between groups 1.111 1 1.111 1.025 .314 
Within groups 100.796 93 1.084 

Total 101.906 94 
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Table 105 - ANOVA 
Value ofAdvanced Mathematics - 5th Grade - Male vs. Female 

N Mean SD Std. Error Min. Max . 
Male 41 5.951 1.396 . 218 2.000 7.000 
Female 54 5.944 1.123 .153 2.000 6.667 

Total 95 5.947 1.241 .127 2.000 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups .001 1 .001 .001 .979 
Within groups 144.736 93 1.556 

Total 144.737 94 

Table 106 - ANOVA 

Utility ofAdvanced Mathematics - 5th Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 
Male 41 5.528 2.273 .355 1.000 7.000 

Female 54 5.426 1.082 .147 2.667 6.667 
Total 95 5.470 1.692 .174 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 
Between groups .245 1 .245 .085 .772 
Within groups 268.754 93 2.890 

Total 268.999 94 
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Table 107 - ANOVA 
Cost ofDoing Mathematics - 5th Grade - Male VS. Female 

N Mean SD Std. Error Min. Max. 

Male 41 5.085 1.117 .175 3.000 7.000 

Female 54 4.898 1.253 .170 1.333 7.000 

Total 95 4.979 1.194 .122 1.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .817 1 .817 .571 .452 

Within groups 133.141 93 1.432 

Total 133.958 94 

Table 108 - ANOVA 

Actual Effort Expended in Mathematics - 5th Grade - Male VS. Female 


N Mean SD Std. Error Min. Max. 

Male 41 4.398 1.248 .195 2.333 7.000 

Female 54 4.191 1.149 .156 1.333 6.667 

Total 95 4.280 1.190 .122 1.333 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .999 1 .999 .703 .404 
Within groups 132.183 93 1.421 

Total 133.182 94 
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Table 109 - ANOVA 
Interest and Liking ofMathematics - 5th Grade - Male vs. Female 

N Mean SD Std. Error Min. Max. 

Male 41 4.829 1.618 .253 1.667 7.000 

Female 54 4.463 1.376 .187 1.000 7.000 

Total 95 4.621 1.488 .153 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups 3.127 1 3.127 1.419 .237 

Within groups 205.009 93 2.204 

Total 208.136 94 

Table 1IO-ANOVA 

Future Course-Taking Intentions in Advanced Mathematics 


5th Grade - Male vs. Female 


N Mean SD Std. Error Min. Max. 

Male 41 3.618 1.768 .276 1.000 6.667 

Female 54 3.735 1.589 .216 1.000 7.000 

Total 95 3.684 1.661 .170 1.000 7.000 

Sum of Squares DF Mean Square F Sig. 

Between groups .317 1 .317 .114 .736 

Within groups 258.876 93 2.784 

Total 259.193 94 
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AppendixK 


Breakdown of Subfactors 


By Question 
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Questions Addressing Subfactors 

Subfactor Question #'s for each subfactor 

current expectancy for math 1,2,3 

future expectancy for math 4,5,6 

math ability 7,8,9 

importance ofmath 10, 11, 12 

value ofadvanced math 13 

utility ofadvanced math 14, 15, 16 

cost of doing well in math 17, 18 

actual effort expended on math 19,20,21 

interest and liking of math 22,23,24 

course-taking intentions 25,26,27 




