





























mathematics. Nevertheless, girls did better in English literature in all the three countries

(Duncan, 1989; cited in Genet, 1998).

Along with the previously mentioned findings, in the case of Ethiopia, girls who are enrolled
in the school system show comparatively low school performance. In relation to this, Genet
(1991) reports that in grades 6 and 8, girls have been performing poorly between the years
1978-1987 in mathematics and science. Furthermore, she states that girls have performed

unsatisfactorily in mathematics in the Ethiopian School Leaving Certificate Examination

(E.S.L.C.E).

Likewise, Sewnet (1995) on his part found significant gender differences in mathematics
achievement in favor of boys while he was investigating factors affecting scholastic
achievement of fifth graders in East Gojjam Zone. This was further confirmed by studies
conducted on Junior and Secondary High Schools (Seleshi, 1995; Yoseph, 1997)
regarding attitude towards mathematics. That is, the results of their study indicate gender

differences in mathematics achievement in favor of boys.

In the same vein, Atsede's (1991) study vividly portrayed representational disparities of
males and females in science and science related courses, although the causes for such
discrepancies were not well discussed. The factors in her study were presented in their

nutshell under one umbrella term: Traditional sex role stereotype.

It is, of course difficult to overlook the impinging effect of this factor on the academic
behavior of both sexes. More specific factors that could bring about differences in

academic achievement of male and female students must be further investigated to



introduce the desired intervention programs. It is so because, scholars argue that non-

cognitive factors constitute conditions that facilitate or hinder cognitive achievement

(Makonnen, 1987).

From the local findings expressed thus far, it may be viewed that the exploration of
gender differences in mathematics achievement as a function of self-efficacy and anxiety

toward mathematics hasn't been given due attention.

Therefore, it is important to explore thoroughly whether math self-efficacy and math
anxiety accounts for gender differences in mathematics achievement among high school

students in the Ethiopian context.

1.2 Statement of the Problem

This study examines gender differences in mathematics achievement as a function of

math self-efficacy and math anxiety. It aims at examining the following leading questions.

L. Are there statistically significant gender differences in the variables in the study?

2 Do students with high math self-efficacy scores and with low math anxiety scores
differ, to a statistically significant extent, from students with low math self-efficacy
scores and high math anxiety scores in their performance of mathematics?

3. Are there statistically significant differences between grade levels (9" & 11") on

the variables treated in the study?



4, Do gender, grade level, math self-efficacy, and math anxiety have direct and
indirect effects on achievement of maths? If so, which one has the highest direct
and indirect or total effects on math achievement? Which one is a statistically

significant predictor of achievement?

5. Does math self-efficacy have a mediational role between gender and math
achievement as well as a predictive role to math anxiety grade level and math

achievement?

6. Do the effects of math self-efficacy, grade level, and math anxiety on math

achievement have the same trend for the gender sub -groups?

1.3 Objectives of the Study

The major objective of this study was to undertake gender analyses with respect to the

variables understudy, and to investigate the effects of the predictor variables on the

criterion variable.

Having this major objective in mind, the study has the following specific objectives.

. To examine whether there is a statistically significant gender differences in
the variables in the study.
° To investigate the direct and indirect or total effects of gender, grade level,

math self-efficacy and math anxiety on achievement in mathematics.



o To determine the proportions of the joint and/or independent contribution of
the predictor variables to the variability of the criterion variable (for the pooled

as well as the gender sub-group subjects).

“ To investigate whether students with high math self-efficacy and high math
anxiety level differ, to a statistically significant extent from students with low

math self-efficacy and low math anxiety in their performance of mathematics.

1.4 Significance of the Study

Gender differences in mathematics achievement as a function of math self-efficacy and
math anxiety is a widely researched subject. Nonetheless, local research on the subject is
scant. Therefore, examining the problem in the local context was timely and important.

More specifically, the findings of this study might help:

1. to enhance and develop girls’ level of confidence about mathematics so that

to lift up their performance of math.

2 to encourage female students’ participation in many male dominated
subjects.
3 to initiate counseling intervention so that to increase students’ perceptions

of math self-efficacy and to reduce students’ level of anxiety about

mathematics.



4. to encourage educators, policy makers, curriculum designers, counselors,
etc., to focus not only on the cognitive factors but also on the non-cognitive
factors such as self-efficacy, anxiety, value perceptions, etc. in the teaching

learning process.

5 to remind mathematics teachers to pay as much attention to students self-

evaluations of competence as to actual performance.

1.5 Delimitation of the Study

A number of variables account for gender differences in mathematics achievement of high
school students. This study, however, is focused only on math self-efficacy and math
“~anxiety as a cause for gender differences in mathematics achievement of high school
students. Furthermore. the study is delimited to two grade levels (9" and 11") and four
high schools of the Bale Zone. Grade 10 and 12 students were not included, because
they were prepare for the Ethiopian General Secondary Education Certificate
Examination (E.G.S.E.C.E) and the Ethiopian Secondary School Leaving Certificate

Examination (E.S.L.C.E) respectively.

1.6 Operational Definition of Key Terms

Achievement: refers to students’ mathematics performance as shown by their scores
on a test prepared by the investigator on the basis of the mathematical

syllabus and the contents of the textbooks of grades 9 and 11.



Gender Differences: refers to the differences between boys and girls in their
mathematics achievement, math self-efficacy and math anxiety

scores.

Math Anxiety: refers to feelings of tension, worrieness, helplessness, and mental
disorganization when one is required to manipulate numbers or
solve mathematical problems (Richardson and Suuin, 1972;

Tobias, 1978; cited in Hunsley, 1987).

Math Self-Efficacy: refers to individuals’ judgements of their capabilities to solve specific
math problems, perform math-related tasks, or succeed in math

related courses (Betz & Hackett, 1983; cited in Pajares & Miller,

1994).

Path Analysis: refers a statistical procedure, based on multiple regression that enables

' one to decompose correlations into direct and indirect effects

(Feather, 1988).

Self-efficacy: refers to personal confidence in the ability to successfully perform a task

at a given level (Shell, Murphy and Bruning, 1989).



CHAPTER TWO

2. REVIEW OF RELATED LITERATURE

In this section of the study an effort is made to bring the works of different scholars and
researchers on aspects of the gender disparities in mathematics achievement in relation
to math self-efficacy and math anxiety. In so doing, the related literature is divided in five
major parts: Gender Differences in mathematics achievement, The Role of self-efficacy in
academic achievement, Gender Differences in math self- efficacy, The Role of math

anxiety in academic achievement of math, and Gender Differences in math anxiety.

2 1. Gender Differences in Mathematics Achievement

With regard to gender, Heyneman(1980) as cited by Yoseph(1997) beliefs that an
individual’s sex is one of the major factors associated with academic performance and a
powerful predictor of achievement differences. Although much has been done in the field

of gender differences, controversy remains unsolved.

In relation to mathematics,the existing gender variation in ability and achievement, mainly

in mathematics, has been an important theme of research for quite many researchers.

Gender differences in mathematics achievement become more pronounced between the

upper elementary school years and the last year of high school, and the size of



differences shows a significant increase during this time span (Maccoby & Jacklin,
1974,1978). In this regard, studies of children’s achievement (Douglas, 1964; Davie et al.,
1972) as cited by Measor and Sikes(1992) show that girls consistently do better than
boys academically through their primary education in all subjects with the possible

exception of mathematics.

In contrast to the ongoing viewpoints, an examination of U.S., Australian, and British
studies (Leder, 1990) reveals an inconsistency in the findings, with males performing
better in some studies and females in others. Leder, however, notes that few consistent

differences in performance in mathematics are found at early primary school level.

In the case of Junior schools, gender difference (Raymond & Benbow, 1986) is quite
apparent in mathematics achievement. Another study by Murray (1977) that involved
students from junior schools also revealed significant gender differences in ability favoring
males. According to the study, controlling for 1Q, this gender difference was found due to
the superior achievement of boys in mathematics. In further support of this same position,
Matccoby & Jacklin (1974) indicated almost all children labeled as exceptionally talented

in mathematics by junior high schools are male.

Studies of mathematics ability and achievement (e.g., Carr & Jessup, 1997; Leder, 1986;
Mokros & Koff, 1978; Silkow, 1985) have consistently found sex differences favoring
males. In particular, at high school level, there is a substantial body of evidence to
suggest that males frequently outperform females in mathematics (Lamb, 1997; Leder,

1990; Stipek & Gralinski, 1991).
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From the standpoint of gender differences, Marshall (1984) also conducted a research
that examined boy's and girl's performance on two types of mathematics items
(computations and story problems). His findings revealed that girls are more likely than
boys to be successful with story problems. On the other hand, according to Marshall &
Smith (1987) and Johnson (1984) girls make different error than boys in their problem

solving as a function of the ways in which they solve problems.

Although boys and girls don't differ in mathematics background or math performance in
grade 8, significant sex differences were found in grade 11(Marshall, 1984). Likewise, in
investigating the research question of male and female students’ creative thinking ability
and science achievement, Wey (1994) found that males got higher scores on fluency,
originality, mathematics, and physics than females. The female students got high scores
on flexibility and chemistry than male students. Englehard (1990) also examined the
relation between gender and performance on a set of mathematics items. The study was
conducted on 3924 adolescents (2040 girls and 1884 boys) in the United States and 3740
adolescents (1789 girls and 1951 boys) in Thailand.  Accordingly, the result suggests
that both levels of cognitive complexity and content category is related to gender
differences. That is, gender differences tend to become more favorable toward boys as
the level of cognitive complexity increases and also as the content changes from

arithmetic through algebra to geometry.

To examine gender differences in mathematics achievement in general and the change in
these differences across grade levels in particular, longitudinal studies seem to be more
useful. One such study (Hilton & Bergland, 1974) uses data from Educational testing

services on 1859 students from grades five, seven, nine, and eleven. His study reveals no



significant gender differences in mathematics achievement at grade five levels though
boys mean scores were higher than girls. However, the study discloses significant gender
differences in favor of males at subsequent grade levels (7, 9 and 11). It should also be
noted, however, that some investigator disclose substantial differences in favor of boys as

early as the second grade (Mills, Ablard, & Stumpf, 1993 ).

A similar longitudinal study by Benbow & Stanely (1980) as cited by Yoseph (1997) also
reports substantial gender differences in mathematical reasoning ability in favor of boys in
intellectually gifted 9927 junior high school students. The investigators further reported
that large gender differences in mathematical reasoning ability are observed between
boys and girls with essentially identical formal educational experiences in mathematics.
An other longitudinal study which includes over a thousand subjects (grade 3 & 6) also
revealed that girls are more successful than boys in computations, where as boys are
more likely to solve word problems in both grades (Marshall & Smith, 1987). Their study
further revealed that females had fallen behind to a serious extent in word problems and

geometry in grade 6.

Furthermore, few cross-sectional studies employed subtests such as geometry, algebra,
and measurement in examining gender differences in mathematics achievement. For
example, Fennema & Carpenter (1981) as cited by Yoseph (1997) have analyzed data
from a representative sample (over 70,000) of 9-, 13-, and 17- year olds that participated
in the national Assessment of Educational progress (NAEP). In the study, the investigator
objectives were to examine gender differences and to detect the significance of this
difference. The result of their study indicated that no clear pattern of differences in

achievement was observed at age nine or thirteen, where as at age seventeen males



average performance exceeds that of females at every cognitive level (knowledge,
understanding, and applications). That is, females scored higher on lower level number
and numeration skills at ages nine and thirteen, where as males scored higher on multi-

step word problems in this content area at all ages.

On the other hand, a study conducted by Byrnes & Takahira (1993) reported controversial
issues of gender. In the study, high school students were given SAT.M items and
measure of their prior knowledge and strategies. Results in this case showed that male
students performed better than female students on the SAT items. Regression analysis,
however, showed that where as prior knowledge and strategies explained nearly 50% of
the variance in SAT scores, gender explained no unique variance. Therefore, their

findings suggest that it is not one's gender that matters as much as one's prior knowledge

and strategies.

In the Ethiopian context, a study that included students in grades 8 through 11 in
Northern Shoa region, Seleshi (1995) has found significant gender differences in
mathematics achievement in favor of boys in all grade levels. Similarly, a news broadcast
by the Amharic program of the voice of Ethiopia National services reported that, a study
conducted in 43 countries revealed that 13 year-old boys surpassed their same age girls

in physics, maths, and chemistry (Ethiopian Radio, Wednesday, November 20, 1996;

cited in Yalew, 1997).

Although it appears that gender differences in mathematics achievement favor males,
some exceptions do exist. That is, the review of sex related differences in mathematics

achievement do not always draw the conclusion of male superiority in the subject. They



present evidence that contradicts the commonly held belief that boys are superior to girls
in solving mathematics problems. For instance, males achieve higher than females as
revealed in some studies (e.g., Lumis & Stevenson, 1990). While no significant
differences are found in other studies (e.g , Hilton and Bergland ,1974). Besides, although
gender differences in mathematics achievement typically favor boys in the continental
united States, they favor girls in Hawii (Brandon, Newton & Hamond, 1987; cited in

Sewnet, 1995).

Although many studies have explored gender difference in mathematics performance,
most of the conclusions indicate that very little or no gender differences at primary grade
levels and significant gender differences in favor males by the time learners reached
upper elementary or junior high school (Hilton & Bergland, 1974; Maccoby &

Jacklin,1974; Measor & Sikes,1992).

2.2 The Role of Self-efficacy in Academic Achievement

Many researchers and theorists have supported the significance of self-efficacy in

academic settings. The forerunner in self-efficacy, Bandura (1984:1176) as cited by

Yalew (1997) propounded that:

People’s Perceptions of their self-efficacy influences the types
of scenarios they construct and reiterate ... . Perceived self-
efficacy and cognitive stimulation affect each other plays a
preponderant role in performance accomplishment of tasks.

Students with a strong sense of academic self efficacy have been proven expend greater

effort for accomplishing a given task (Salomon, 1984; Schunk, 1983), persist longer in the



presence of difficullies (Schunk, 1982), demonstrate lower level of anxiety (Meece,
Wigfield, & Eccles, 1990; Pintrich & De Groot, 1990), use more effective learning
strategies (Pintrich & De Groot, 1990), and self-regulate better than others (Zimmerman &

Martinez-Pons, 1990).

In a similar fashion, according to Schunk & Gunn (1986), self-efficacy is hypothesized to
influence one's choice of activities, effort expended, persistence, and task
accomplishment. On top of this view points, Mone, Baker, & Jeffris(1995) noted that, the
higher the capability and confidence levels the higher the subsequent personal goals,

effort tasks persistence, and subsequently tasks performance.

Likewise, Weiner (1979) postulated that, in achievement related contexts the causes
perceived as most responsible for success and failure are ability, effort, task difficulty and
luck. That is, in attempting to explain the prior success or failure at an achievement, the
individual assesses his or her level of ability. In a similar manner, future expectations of
success and failure would then be based upon ones perceived level of ability in relation to

the. perceived difficulty of the task, as well as an estimation of the intended effort and

anticipated task.

In agreement with the above view points, research on motivation suggests that students
who have high expectancies for success and value the task are more likely to perform
well (Atkinson, 1964; Covington & Omelih, 1979; Eccles, 1983; cited in Pokay &
Blumenfeld, 1990). Thus, performance expectancies may be based on perceived ability,
as well as perceptions of current and past performances, perceived task difficulty, and

how hard the child expects to work. This is to mean children who attribute their failure to
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low ability are more likely to have negative future expectancies after experiencing failure
than are children who attribute either insufficient effort or a very difficult task. In support of
this same position, Feather (1988) states that a person's actions are assumed to bear
some relations to the expectations that a person holds and to the subjective values
(valences) of the outcomes that might occur after the action. In explicit terms, many
researchers (e.g., Feather, 1988; Halvari, 1997; Nicholas, 1978; Pokay and Blumenfeld,
1990) concluded that, students who have high expectancies for success are more likely to

perform well.

In general, Bandura (1989:1175) as cited by Yalew (1997) maintained that “Self-efficacy
beliefs affect through patterns that may be self-aiding or self-hindering.” Bandura, further
argued that it influences the cognitive, motivational, and affective processes of
individuals in the course of academic endeavor. Shunk (1987:233) as cited by Yalew
(1997) also stated that “Self-efficacy could affect choice of activities. Students who have
low sense of efficacy for learning cognitive skills may attempt to avoid tasks, where as
those who judge themselves more efficacious should participate more eagerly.” This
pattern is consistent with Pajares & Miller (1994) who found that self-efficacy was a
strong predictor of attitude (and other variables treated) on achievement. That is, when
other variables were controlled, it was indicated that self-efficacy contributed significantly
to the variance of performance. Bandura (1986) as cited by Yalew (1997), that more than
any other variables further supported this, self-efficacy was found a reliable predictor of

performance behavior.

Self-efficacy (Shell, Murphy, & Bruning, 1989), therefore is seen as the generative

mechanism through which persons integrate and apply their cognitive, behavioral and



social skills to the performance of the task. More specifically, according to Vrugt (1994),
people whose perceived self-efficacy is positive will pursue a relatively high level of
performance. They will not be put off easily, they will do their best, seek new solutions,
and also persevere in the case of difficult task assignment. Vrugt (1994) further indicates,
if a person’s perceived self-efficacy is negative, he or she will pursue a lower level of
performance. That is, doubts and uncertainty during the performance of a task undermine
a person’s concentration in the case of difficult task he or she will easily give up. In sum,
Randhawa, Beamer, & Lundberg (1993) concur that, confidence in doing a task and the
confidence in one's ability in an area of endeavor are critical factors for motivation and

persistence.

As regards mathematics self-efficacy, Meyer & Schatzkoehler (1990) suggested that,
confidence is one part of self-concept and has to do with how sure a student is of his or
her ability to learn new mathematics and to do well in mathematical tasks. Research on
mathematics self-efficacy beliefs, in particular has been sparked by the awareness that
adequate preparation in mathematics serves as a “critical filter” affecting entry into a wide

range of scientific and technical careers (Betz & Hackett, 1983; cited in Lopez et al.,

1997).

Confidence in learning mathematics, conceptual forerunner to math self-efficacy, has
consistently been found to predict math-related performances (Hackett, 1985; cited in
Pajares & Miller, 1994). Contending this position, Collins (1982) as cited by Pajares &
Miller (1994) found that, when prior performance was controlled, children with high self-
efficacy out performed children with low level of self-efficacy in the completion of novel

math problems.



Further more, experimental studies which manipulated the Level of perceived self-efficacy
of children with arithmetic deficiencies revealed that as self- efficacy improved so did the
mathematics performance (Shunk, 1982;Shunk & Gunn, 1986). Other studies, using path
analysis, also demonstrated that a model that included self-efficacy accounted for a larger
portion of the variance in mathematics performance than other variables such as
mathematics self-concept, perceived usefulness of mathematics, prior experience with

mathematics or gender for college students (Pajares & Miller, 1994).

According to Pajares & Miller (1994), most researchers investigating the relationship
between math self-efficacy and performance have reported a strong correspondence.
Randhawa, Beamer, & Lundberg (1993) found that self-efficacy mediated the effect of
various math attitudes on math achievement. Moreover, Lopez et al (1997) suggested
that students’ self-efficacy beliefs might help to explain their choice (or avoidance) of

science and mathematics intensive activities.

Contrary to the above findings, some empirical findings show that self-efficacy belief was
not' predictor of academic performance. For example, Benson (1989) as cited by Parjares
& Miller (1994) found that “mathematics self-efficacy was not predictive of mathematics
performance.” Using a regression model with mathematics anxiety, American College
Test Quantitative (ACT-Q) scores and prior mathematics experience, Copper & Robinson
(1991) as cited by Mulugeta (1998) found that self-efficacy did not account for a
significant proportion in mathematics. A similar finding was noted by some studies among
elementary school children. Accordingly, Norwhich (1987) reported that when the effect of
mathematics self-concept and prior mathematics performance was controlled, self-

efficacy did not predict mathematics performance.



On the whole, confidence (Fennem & Leder, 1990) in learning mathematics influences a

student’s willingness to approach new material and persist when the materials become

difficult.

2.3 Gender Differences in Math Self-efficacy

In the course of schooling, there are many situations that affect successful
accomplishment of male and female student careers’ and the schools intended to ends.
Of those variables that are responsible in bringing about such performance discrepancies

among boys and girls, self-efficacy found to be the crucial one.

Self-efficacy is presumed to be pervasively influential in affecting academic achievement
of boys and girls. From among various variables that could bring about differences
between males and females, one prominent factor is found to be self-confidence
(Maccoby & Jacklin, 1974; cited in Torberg, 1977). In this regard, Maccoby & Jacklin
(1974) reported that self-confidence is a key factor that could create variation in

achievement-related tasks between the two sexes.

In so far as gender differences in self-efficacy are concerned, Hackett & Betz (1981) as
cited by Shaefers, Epperson, & Nauta (1997) argued that women compared with men,
receive less self-efficacy information about their skills in engineering, the physical

sciences, and mathematics and hence have lower levels of self-efficacy expectations in

these fields.

Theorists have proposed that these gender differences in test performance and choices



are cause in part by gender differences in achievement related beliefs. For example,
researchers frequently report that female students have lower perception of competence
and lower performances expectancies than male students in mathematics (Entwisle &
Baker, 1983; Hanna & Sonnenaschein, 1985). In the intellectual sphere, men (Lent,
Brown & Gore, 1997) tend to report somewhat higher self-efficacy in relation to
mathematics courses and general academic requirements. In their conclusion,
Randhawa et al (1993:47) also stated that “Girls as a group, because of their significantly
lower perceptions of mathematics self-efficacy, are thus at a greater risk than boys.” In
other words, their low level of self-efficacy perceptions (Pajares and Miller,1994)
accounted for the lower academic performance of girls. That is, the poorer performance of

women was largely due to lower judgement of their capability.

On the other hand, Eccles (1987) as cited in Shaefers, Epperson, & Nauta (1997) applied
the expectancy-valence theory to woman’s career choices and suggested that women are
less likely than men to aspire to careers with heavy mathematics concepts because
women are less confident in their mathematics ability than men. In the studies conducted
by Sherman (1979), at each grade level (grades 8 through 12), also indicates boys were
significantly more confident than were girls. The multiple correlation coefficients
(Sherman, 1979) further indicates girls’ mathematics performance was more predictable
from the affective variables (such as confidence in learning mathematics attitude toward
success in mathematics) than was boys performance. Other studies focusing on
mathematics have shown that females rate lack of ability and/or skills as a slightly more

important causes of their math failure than males (Eccles (Persons), Adler, & Meece,

1984).
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According to Stipek & Gralinski (1991), gender differences in self-efficacy shows a similar
sort of results. The study was conducted on a sample of 194 3" grades and 279 junior
high school students completed questionnaires measuring achievement related to beliefs
before and after they took a regularly schedules of mathematics exam. Accordingly, as
expected, girls’ achievement-related beliefs were generally more negative than boys
achievement related beliefs. On the average, girls rated their ability lower and expected to

do less well on the examination than did boys.

After a comprehensive review of literature on sex differences, Maccoby & Jacklin (1970)
as cited by Brabender & Boardman (1977) concluded that, although men and women
perform comparably in most intellectual task, women evaluate their performance more
negatively than do men. Similarly, Lenney (1977) as cited by Torberg (1977) summarized
that women evince lower performance expectancies and self-evaluations of their abilities

than men, which will have long lasting effects on their career choice.

Fennema & Sherman (1976) as cited in Meyer & Schatzkoehler (1990) reported that,
wheén gender difference in mathematics achievement in favor of males was found, it was
accompanied by a gender differences in confidence, also in favor of males. Interestingly
enough, gender differences in confidence were also found even when there were no
differences in achievement. Furthermore, the study revealed, at both the middle school
and high school levels, females reported lower levels of confidence in their ability to learn

mathematics than did males.

In connection to the above view points, Sherman (1979) found at each grade level

(grades 8 through 12) that boys were significantly more confident in their mathematical



ability than were girls. In support of this, the study conducted on high school students

(Yalew, 1996) showed that males had higher self-efficacy compared to females.

On the other hand, in such a similar domain, few exceptions do exist. For instance,
especially among high school subjects, some studies reported that girls and boys did not

differ in their mathematics self-efficacy (Pajares & Miller,1994).

Considering the gender difference problems, Genet (1998) underscored some possible
reasons for the low confidence of women in education. She elucidated that, while boys
are encouraged in ways that will enable them to achieve, compete and win, girls are
discouraged to develop such traits because, they are not necessary for the stereotyped
roles of housewives and mothers. Such an encouragement, which the girls are denied, is
an essential factor that helps boys to develop the sense of competitiveness in their

educational endeavor.

2.4. The Role of Math Anxiety on Students’ Performance

Achievement and attitude are both commonly identified as important areas for student
growth in the school curriculum. For example, in reviewing affective factors of
mathematics learning (Suydam & Weaver, 1975:45) as cited by Quinn & Jadav (1987)

wrote:

Teachers and other mathematics educator generally believe that
children learn more effectively when they are interested in what
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they learn and that they will achieve better in mathematics if they

like mathematics. Therefore, continual attention should be

directed towards creating developing, maintaining and

reinforcing positive attitudes.
When students become preoccupied with their own self-evaluation and with negative
possibilities involved in the situation, performance suffers because of the misdirection of
attention away from the task at hand (Houston, 1977; Morris & Engle, 1981; cited in
Morris, Davis, & Hutchings, 1981). Consistently, the traditional test anxiety theory (Wein,
1971) as cited by Benjamin, Mckeachies and Lin (1987) stated that, a high anxiety level
produces task-irrelevant responses, for example error tendencies and worry that interfere
with task-relevant responses necessary for good performance. In the same domain,

Meyer & Schatzkoehler(1990) on their part also noted that, fear of success is the fear of

the negative consequences that accompany success.

The phenomenon of “math anxiety” — extreme lack of confidence in one's ability to cop
with mathematics is familiar virtually in all highly educated society (Resnick, 1989). In
particular, Richardson & Suinn (1972) as cited in Adams & Holcomb (1986) reported that
many people who do not suffer from general anxiety do suffer from anxiety about
mathematics. They also reported that over one third of the students requesting help for
anxiety in a university counseling program indicate that anxiety about mathematics was
the main concern. That is, anxiety about mathematics appears to be something more or

different than general anxiety.

As has been noted by Pajares & Miller (1994) in many cases inaccurate perception of
mathematical capability and not poor preparation or lack of skills are responsible for

avoidance of math-related courses and careers. In this regard, Tobias (1978), three years



























































































































































































































