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Abstract 

This study attempted to examine the participation and performance of female students in 

science and mathematics streams in Awassa College of Teacher Education. Descriptive 

survey deign was employed for this study. To gather the required data, four sets of 

questionnaires were used. A total number of 190 subjects, that include, college 

instructors (N=23), high school teachers (N=42) and college students (N=125) 

participated in the study. In addition to this, data on the total student enrollment in the 

college during the last seven years and their cumulative GPAs were secured through 

document analysis. 

Findings regarding participation revealed that very few females were found to be 

interested in science and mathematics, while the large majority (65%) was enrolled in 

language stream. As a result, a glaring gender imbalance was clearly observed in 

science and mathematics streams. 

Results on achievement suggested that, female students in science and non-science 

streams achieved significantly lower than their respective male counter parts. A 0.05 

significant level was used for comparison of means. However, the mean cumulative GPA 

of females in Science (J.1= 2.44) is found to be slightly higher than the mean cumulative 

GPA of females in non-science streams (J.1=2.39) . 

As to gender based factors, evidences indicate that home factors which include parental 

attitude and domestic labor seems to affect females' attitude and performance in the 

fields. Factors in the school environment that include gender stereotyped perceptions of 

subjects and the resulting gender specific views about talents in subject areas appear to 

be major factors that hinder females to participate in science and mathematics streams . 

To increase females' participation in science and mathematics streams, changing the 

gendered environment of schools, offering counseling and guidance to female students 

so as to improve their attitude and perception toward science and mathematics subjects 

are among the recommendations forwarded. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the study 

Around the world females face multiple social and economic barriers to both enrolling , 

and staying in school. As a general pattern, female's access to education lags behind 

males. Compared to males, females are not provided with equal opportunities at all level 

of schooling and hence do not enjoy the benefits of education that males do. 

Gender based inequalities in the access of education hurt not only females but also the 

society (Green & Lori 1998). In order to make development sustainable and equitable it 

is necessary to ensure the participation of females, which comprise 50% of any society, 

to the development process (PAl, 2000). It is in recognizing this potential benefit of 

educating females that recent international conferences have called for the elimination 

of gender disparity at all level of education around the world (PRB, 2000). Accordingly 

governments have been taking policy measures to improve girls' education and 

significant progress has been made in almost all parts of the world (UNDP, 2000). 

Access to education improved worldwide and the gender gap is declining. 

In developing countries, although remarkable progress have been made in expanding 

access to education and reducing the gender difference at lower levels of schooling, still 

females lack equal access at secondary and tertiary levels of education. Particularly at 

tertiary level, compared to males very few females enroll and a pronounced gender gap 

exists (PAl 1998) . 

To aggravate the situation the few females who enter institutions of higher education are 

observed to be concentrated in a limited area of studies. Generally, female students 

appear to be reluctant to enroll in natural science and related fields of studies. If they . 
enter science stream, they tend to go to biological science. As a result, there is a glaring 

gender disparity particularly in the physical sciences. In this regard A. Karin (1993) 
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ascertained that in almost a" developing countries, the few females who enroll in tertiary 

education tend to concentrate in narrow curriculum focusing on the traditional feminine 

courses. Extremely few females appear to be interested in physical sciences and 

mathematics, which are traditionally perceived as masculine subjects. 

Evidence from every part of the world indicates that gender imbalance in basic and 

applied sciences are a problem of both developed and developing countries. Around the 

world, the majority of females appear to be disinterested in studying science and 

technology. As a result, gender disparity in science and technology fields of studies and 

occupations seems to be worldwide phenomena. To illustrate this situation the case of 

some countries is given below. 

In USA, the extremely low partiCipation of females in science and technology has been a 

serious problem (Betz 1997). Betz farther stated, "the problem is particularly serious in 

the physical sciences and engineering, less so in the biological and quantitative 

sciences, and not at all in the social sciences and psychology" (Ibid: 108). In almost all 

Asian countries, females do not choose science and engineering which are the primary 

fields of study for males (8. Jandhyale 1993). Instead they tend to study social sciences. 

In South Africa, females tend to avoid natural sciences; fields that have been 

traditionally considered as male-domains (GEET. 1997). So they tend to concentrate in 

areas that are considered as feminine. In Kenya, females' participation in science and 

technology is extremely low. (Ngau,1999). In technical colleges, the few females 

admitted are offered the traditional feminine courses, such as home economics, typing 

etc rather than pure science and technology courses that lead to the modern 

occupational opportunities . 

In Ethiopia, Atsede (1991), after analyzing the 1986/87 enrollment data in AAU, 

demonstrated the low participation of females in science and technology faculties. She 

also showed that, particularly physical sciences were the areas in which very few 
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females were enrolled. Atsede's finding may indicate the prevalence of gender 

imbalance in science and technology fields at least in AAU 

It is believed that, gender imbalance in science and related subject areas is a result of a 

combination of factors that hinder females from pursuing studies in these fields. These 

factors appear to be complex and multifaceted, which include, cultural factors, school 

factors, media etc. 

The cultural factors emerge from the gender specific beliefs and biases that prevail in 
~ 

the society (presser 1997). Due to these gender-biased perceptions that prevail in the 

society, females do not aspire careers that are perceived as male-domains because of 

the fear of disapproval they many get from others (A. Karin & Hyde, 1993). 

The school envirQO.me~ that includes teachers, peers, learning materials etc, pl~s a . 
crucial role in transmitting all forms of beliefs that reinforce gender inequities in science 

fields. For instance, the image of mathematics and science, as male domains reflected 

in the school environment highly affects females' choices of fields (GEn. 1997). Based 

on this masculine image of science, teacher, peers etc do not expect female students to 

perform well in science. This perception that prevails in the school environment is a form 

of psychological barrier for females to enroll in science and related subjects. Thus failure 

of females to study science and mathematics is related in some ways to perceptions that 

science and mathematics are male domains, that females are not good in these fields 

etc (Betz 1997). 

Particularly, teachers are the major agents in the school environment that have 

powerful influence on the attitude, interest as well as achievement of students in a 

given subject. The ge!lder stereotyping of subjects perpetuated by teachers at all 

level of schooling appears to be a major barrier for females to pursue their studies in 

sciences (Khale, 1993) Since biased sex role stereotyping has the effect of lowering 
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females' self-esteem (Hill, 2001), many female students could not have the 

confidence to come to the sciences. 

Today, with the growing role and importance of science to our daily life we depend more 

and more in its application (Kumar, 1995). In order to take advantage and benefit from 

modern technology, it is necessary to be well prepared in science most importantly in its 

application. In spite of this however, the majority of females around the world are 

increasingly being reluctant to participate in the modern scientific and technological 

development. This tendency of females towards science and technology appear to have 

negative consequence to both females and the society. (Jacqueline,1970) 

Gender differences in educational attainment are directly related to differences in 
~ 

occupational opportunities (Finn, Rois, & dulbers, 1982). From this point of view, 

females' lack of access to scientific knowledge and skill strictly limits their career 

possibilities, which in turn limits their life choice. That means, gender-inequality in 

science education hinders females from participating in the wide range of career 

opportunities that modern technology opens. This situation seriously affects females 

because it excludes them from professions that are better remunerated (ILO, 2000), and 

force them to be concentrated into low-paid, low-prestige occupation (Brydon & Sylvia 

1989; population council, 2000). In short ''technologically oriented provision privileges 

men because of the factors that prevent women from becoming technologically 

proficient "(GEn, 1997:45) 

Moreover arguments, at present, the balanced development of society is possible only 

when females have the opportunity of equal participation in the scientific and 

technological development as their male counterparts (Snyder & Mary, 1995). That 

meansin the present rapid progress of science and technology, the future success of a 

country depends upon the presence of sufficient number of technologically skilled 

people in the country. This implies that, it is unlikely for a country to cope with the future 
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scientific and technological progress by leaving half of its citizens alienated from the 

contemporary fields of science and technology. 

In short, the forgoing discussion leads to the conclusion that gender equality in the 

access of science and technology is highly significant at least for the following major 

reasons. 

Access to any form of education is a fundamental human right (IPPF, 2000). Thus from 

the stand pOint of human right, females have equal right as their male counterparts to 

contribute to and benefit from the scientific and technological development. Respecting 

women's equal right to participate in all sectors of development creates healthy 

environment in the society and enhances development. Further more, in the present age 

of science, alienating half or the population from scientific and technological 

development means wasting half of the human resources and hence hindering the 

overall development of the society. 

Consequently the participation of females in science and related fields in higher 

educational institutions appear to be an issue that needs investigation. In spite of this, 

however, in our country research on the tendency of females towards science is scant. 

Thus this research has been conducted to make a preliminary investigation on the 

magnitude of gender imbalance in science and mathematics streams in ACTE. It also 

attempted to find out whether or not gender related factors in the school and home 

environment influence female's participation in these fields. Furthermore the 

achievement patterns of female students in science and mathematics streams relative to 

their male counter parts has been examined . 

5 
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1.2. Statement of the problem 

The limited participation of female students in science and related fields of studies is 

part of the general gender inequality to the access of education. 

The study was aimed at investigating the magnitude of the gender disparity in science 

and mathematics streams in ACTE. . It also attempted to find out some of gender 

related barriers to female's participation in science fields. More over the study was 

intended to find out whether there is a difference in science achievement between male 

and female students in the college. More specifically the study is intended to find 

answers to the following questions. 

1. What is the magnitude of the gender gap in science and mathematics steams in 

ACTE since 1996? 

2. What is the achievement of females in science and mathematics subjects as 

compared to their male counterparts? 

3. What are the major gender-based constraints that hinder females to participate in 

science and mathematic fields of studies? 

1.3.Significance of the study 

"There is no question but that our present world is a creation of modern 

science in application" (Lai & Azim 1989:271). 

This statement reminds us, the fact that the present society is one in which science in 

application is increasingly becoming important to both individuals and nations. It is 

during this time that the majority of females are being reluctant to participate in the 

6 



• 

• 

• 

• 

• 

scientific and technological development. This situation seriously affects not only 

females as individual but also hinders the overall development of the society (PRS, 

2000; Pietilia, 2001). 

As a result, gender inequality in the access of science and technology seems to be a 

problem that the educational system should be concerned. Considering its potential 

effect to the overall societal development it is an issue that calls for immediate 

interventional measures. To do so, it is important to know that causes that hinder female 

students to pursue their studies in science and technology fields; because this is the first 

step in altering environments to eliminate the existing gender disparity in science and 

technology. 

In Ethiopia, as long as the knowledge of the researcher is concerned not more than a 

couple of researches has been conducted in this area so far. Thus this research 

appears to be timely and important to identify some of the possible gender related 

constraints to female's' access to science and mathematics fields of studies. Therefore, 

the finding of this study is expected to have the following significance. 

1. The finding of the study will contribute to the understanding of those gender 

related constraints that play major roles in hindering female students to enroll in 

science and mathematics streams in ACTE. 

2. The result of the study will help all concerned bodies to realize the magnitude of 

the problem in ACTE and to attempt to tackle it. 

3. The out come of the study may also stimulate the interests of other researchers 

and serve as a stepping stone for further study in this area. 

4. Moreover, the recommendations and suggestions given may help the college and 

the regional government to know as to what type of interventions might be made 

to improve the situation. 
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1.4. Delimitation of the study 

The main focus of this study is gender disparity in science streams at ACTE. Although 

the study considers the case at ACTE, the findings are believed to reflect the overall 

situation in the region for the following reason. 

The subjects of this study include students and instructors from ACTE and teachers 

from the two government high schools at Awassa. The students in ACTE came to the 

college from all zones in the region; similarly, almost all instructors in the college and the 

high school teachers have served at least some years as high school teachers at 

different zones in the region before they came to Awassa. Therefore, all subjects in the 

study can be considered as a collection of individuals from all parts of the region. 

Based on this argument the findings of the study are assumed to reflect the extent of the 

problem of gender inequality to the access of science education not only at ACTE but 

also in SNNPRG. 

Although there are other variables that could affect females' participation in science 

technology the depth of this study is only confined to the gender related barriers in the 

home and school environments. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

With the spread of education for all and the growing awareness of the role and 

importance of science, however, several evidences indicate that the majority of females 

students all over the world appear to avoid to participate in the broad variety of science 

disciplines of study. And this situation has negative impact on the individual lives of 

females as well as on the overall development of society. 

In the following sections of the review of literature, the general state of females' 

participation in science education in both developed and developing countries is 

presented. Then the factors that affect females' participation in science education, the 

implications of the gender gap to the individuals and to the society at large and the value 

of gender equity in science education are described. 

2.1 Female's participation in science fields 

The low participation of f~males in science and technology fields appears to be a 

problem of both developing and developed counties. This situation is stated by Finn et.al 

(1 982:118) as: "In all parts of the world, boys are directed into mathematics and science 

curricula more actively, while girls when their education is encouraged are guided 

toward languages and the liberal arts". They also pOinted out that, Eastern Europe and 

Soviet Union are countries where there is relatively smaller gender bias in carriers. But 

still, in these countries gender differences in science enrolment exists 

9 
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In the United States, where universal primary and secondary education is achieved the 

level of participation of females students in natural science fields is very low. This 

situation has been addressed as serious problem that could have a negative impact in 

the future development of the country. Vetter(1989) as cited in Eccles(1997:67),pointed 

out that "the number of women entering engineering peaked in 1985 at 18%; currently it 

is back to 14%". So the problem is not only low participation of females in science fields 

but also their participation rate is declining with time. The issue needs serious attention 

because, according to Eccles, the source from which the country draws its scientists 

"Continues to shrink". In support to this, Betz (1997: 106) indicated that the "Under 

representation" of females in science and technology has been a "chronic problem" in 

the United States. Betz also added that the situation is more serious because the issue 

is not only low participation but also there is a declining interest of females in science 

related subjects. . This shows that the low participation of females in science related 

courses is a serious concern even for the most developed countries like USA. The 

concern is clear from the fact that females, which comprise 50% of the population of any 

country, are being excluded from science and technology. 

In developing countries, where the gender disparity at all levels of education is more 

pronounced, it is evident that the gender inequality in science fields is also more 

magnified. As Mensch Barbara et.al (1988) indicated, although many developing 

countries succeeded in widening the access of education, still females' access to 

education lags behind males. Moreover the inequality is reflected in academic stream 

choices made by the two sexes. Snyder & Mary (1995.83) ascertained that female's 

enrollment in the "contemporary fields" of science and technology is much less than that 

of males. 

Similarly Anne (1993) pointed out that in almost all developing countries females' 

enrollment in higher education is very much concentrated in the humanities home 

economics and arts. She also added that in secondary schools females are highly 

concentrated in general education programs while they are underrepresented in 

10 
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vocational and technical streams. B.Jandhydle (1993) also ascertained that, in almost all 

Asian countries the two main fields of study that female students choose are education 

and business administration while engineering is the primary field of study for males The 

problem of girls' limited access to vocational and technical education has been also 

problem in the Arab countries of the Middle East. The majority of girl enrolled in 

vocational education study domestic sciences (EL-Sanabary 1993). 

Many studies showed that girls in African countries are less likely to go to science and 

engineering fields. For instance In South Africa, girls do not have the tendency to enroll 

in mathematics, pure or applied science fields. When they enroll in science subjects it is 

usually Biology or Zoology (Wolpe et.al 1997). Mathematics and science has been 

considered as "male domains" for many years. As the result women tend to concentrate 

in areas that traditionally considered as "feminine". A recent study conducted in Kenya, 

on the participation of females in institutions of technology also showed that females 

were "extremely underrepresented" in the institutes Ngau (1999). The enrollment of 

females in the traditionally male-dominated courses such as, Motor Vehicle Mechanics, 

Mechanical engineering, Water Technology etc. is extremely low. On the other hand, the 

enrollment figure for females in the traditionally "feminine" courses such as home 

economics secretariat studies food technology etc. is very high. These courses lead to 

occupations that are merely extensions of the traditional roles of women. This situation 

according to Hyde Karin(1993:54) is "one of the greatest disadvantages experienced by 

girls was a lack of access to science and mathematics fields often regarded as 

unfeminine". 

In Ethiopia, the same situation prevails. In secondary schools, the two tracks from which 

students can choose are social and natural science. The majority of female students 

tend to go to social sciences while in natural science fields their rate of participation is 

very low as compared to their male counterparts. Thus under- representation of female 

students in science fields begins at the secondary school level. In the higher institutions 

when they enroll in science streams they appear to avoid the natural science fields. 

11 
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Particularly physical sciences are two fields females are least likely to choose. In this 

regard Atsede (1991) pointed out that during the 1988/89 academic year, the 

percentage of females enrolled in science and technology faculties in AAU were 7% and 

3% respectively, while the percentage of females enrolled in social sciences was 16%. 

In the same year the percentage of females students enrolled across the different 

disciplines of natural science were; 3% in physics, 4% in math, 6% in chemistry and 

11 % in Biology. The figures clearly show that, the enrollment ratio of females in science 

and technology is very low compared to their enrollment in social science facu lty. More 

over, among the few females who joined science faculty, the majority went to Biology. 

Extremely few females appear to be interested in the physical sciences and 

mathematics. This evidence shows that there is a wide gender in balance particularly in 

science subjects that have traditionally long been considered as men's domains. 

Similar high disparity exists in the field of studies chosen by female and male students in 

vocational and technical schools along traditionally set gender roles. The few females 

who enroll in these institutions tend to concentrate to a narrow curriculum focusing on 

the traditional feminine courses, such as home economics, typing nursing etc, rather 

than science and technical courses which open wide range of occupation opportunities. 

In support to this A.Karin (1993), citing UNESCO's statistical yearbook, 1987, showed 

the same patterns of enrollment. According to the data, the overall enrollment of females 

in higher education and their distribution in selected fields of study in Ethiopia is shown 

in table 2.1 . 

Table 2.1: Female Enrollment in Higher Education, Overall and in Selected Fields 

of Study in Ethiopia.(percentage of total enrollment) 

Education Commerce and Home Natural Medicine and 

Total 
and teacher business economics science Health-related 

Engineering 
training administration sciences 

17.9 19.1 34.4 37.5 7.5 14.3 3.3 

Source: UNESCO Statistical Year Book, 1987. 
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As can be seen from the table, among the six selected fields of study, home economics 

and commerce and business administration are the most popular fields for females, 

while engineering and natural science are the least popular. 

2.2 Factors that Determine Female's Participation in Science fields 

The existing gender disparity in science education is the result of a combination of 

several social, cultural and institutional factors. The gender dynamics, which is deeply 

rooted in family systems, peer relationships and societal institutions, is believed to be 

the major source of the factors that hinder females' participation in science education. 

Thus in order to explain and modify the existing behavior of females toward science 

education, it needs to understand the variety of factors that shape this behavior. The 

following section is dedicated to the brief account of the factors that contribute for girl's 

exclusion from science education. 

2.2.1. Social and cultural Factors 

These factors emerge from the gender specific beliefs and biases that prevail in a given 

society, community or family. These socially constructed expectations (for male and 

female behaviors) .prescribe p division of labor and responsibilities ,between men and 

women and different rights and obligations (Presser, 1997). 

In developing countries, parents and societies expect boys and girls to act and behave 

within the socially/culturally accepted domains of males and females. Children, along the 

path of their development from their childhood homes into the society, are treated 

differently based on sex-distinction roles and behaviors that prevail in the society. This 

situation will have a great influence on their schooling and future aspiration as well. 

Confirming this point Mensch (1998) argues that the way children are treated during 

their childhood development - how they are expected to behave by their family and the 

society, have a great impact in their later livelihood. Yelfign (1998: 10) also stated that, 

the way children are brought up, " will have an impact on the schooling of boys and girls 

in the choice of subjects, and later in the choice of career". 
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Thus the social and cultural norms, in which girls are brought the expectations of their 

parents and the society at large, are highly influential on their attitude towards science 

subjects. 

2.2.1.1. Domestic Factors. 

Homes are places where .gender roles begin at the early age of childhood. Children at 

the very young ages learn from their families, the way they should act, the type of work 

they are expected to do, and the role they are expected to play in their future family life. 

The differential treatment of boys and girls by parents in accordance to the culturally set 

gender rules begins at home. This fact is well illustrated by Mensch as: 

Girl's homes are not just residential bases; they are also the loci of 

powerful forces that shape every aspect of girls' existence, including their 

time use, access to school, and paid work and social status. Many 

adolescent girls are virtually entrapped in the domestic sphere. This 

confinement serves two purposes; it keeps girls out of the public arena 

and it keeps them in the household, where they undergo their 

apprenticeship for adulthood-an intense training for a life long role as wife 

and mother (Mensch, 1998: 16). 

Parents generally, encourage their daughters to be "docile" and "compliant" so that they 

will be able to play the role they are expected to playas wife and mother in their future 

life, (Rubbo Anna, 1975:339) . The expected familial roles and responsibilities of girls 

are those duties that bind them to the domestic sphere, such as child care, food 

preparation, and other time-consuming activities, including, the fetching of water and 

fuel, cleaning, and agriculture work. Contrary to girls, boys are encouraged to develop 

some degree of autonomy and independence from the family (Jacqueline, 1970). The 

domestic roles expected from boys are out-door activities which are considered to be 

more productive tasks that generate income. (Finn, Reis & Dulburg, 1982) 

Thus girls' familial roles and responsibilities bind them to the domestic sphere, even in 

the settings outside the home. Wolpe (1994) argued that girls and boys in their early 
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childhood are made to acquire the traditional gendered forms of behavior. The idea that 

women are better suited in nurturing and caring and males are better suited for 

intellectual matters and constructed in the minds of children by their domestic roles and 

responsibilities. As gendered home environment teaches girls to concentrate in 

domestic sphere they tend to aspire those occupations that are almost extension of their 

childhood roles. That is they tend to choose those occupations closely related to 

carings-like nursing, teaching etc. This situation is clearly stated by Yelfign (1998: 10). 

"The attitude that prevails that girls should be limited to the home and family activities 

and not to traditional male dominated development activities hinders their participation in 

science and technical-vocational areas". Thus based on their childhood experience at 

home girls are inclined more to those subject that are associated to traditionally 

approved domestic role of females. 

Another aspect of domestic factor that contribute to the low participation of females in 

science and related fields is the fact that girls usually carry out much more domestic 

work than boys, which in effect limits their time for study. In this regard Mensch(1998:38) 

pointed out that, "girls carry a greater domestic work burden than boys in virtually every 

developing country. " He also added "The pressure of domestic work would appear to 

constrain girl's access to schooling and their ability to concentrate on their studies". In 

similar vein Atsede (1991) and ICRW (2000) confirmed that home obligations, unequal 

labor in home as compared. to boys, added responsibility to girls leave them with little or 

no spare time to study. Particularly, in those subjects like pure science and 

mathematics, which need more time to exercise, girls would be unable to compete with 

male students that enjoy more spare time to study. 

Thus home environment also makes girls to develop what Betz (1997: 112) called "low 

science-related self-efficiency expectations". This psychological barrier to the pursuit of 

scientific and technical careers also account for large loses of women from these fields. 
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These ideas about the traditionally set appropriate roles and behavior for women 

besides making girls less participatory in schools than boys it also makes them 

psychologically unprepared to compete with their male counter parts in science and 

mathematics fields which are considered as male domains. So as Yelfign (1998) put it 

clearly, the expectations of parents as to how a girl should behave will have an impact in 

the choice of subject she makes in school. Similarly, EI-Sanabary, 1993) argued that 

family has a great influence on decisions regarding education, career and marriage that 

their daughters make. In the same vein , Hyde Karin (1993: 108) stated that: 

Ideas about the appropriate roles for women in the labor market or in 

society, about the biological unsuitability of women for science and about 

the gender-biased division of work in the household and on the farm 

influence decisions about schooling. 

Therefore, the educational and occupational aspirations of girls are highly influenced by 

the expectations and support they receive from their parents. The home environment in 

which girls grow, the perceptions, attitudes, experiences and expectations they develop 

during their childhood have contributed for their tendency to avoid science or 

mathematics fields in their later ages. 

2.2.1.2. Society Influence 

The domestic factors that hinder females to enroll in science and technology fields are 

part and parcel of the overall society perceptions about gender roles and 

responsibilities. When girls grow up, they become more and more influenced by 

culturally set gender rules. Regarding this Mensch states: 

Girls and boys in cultures throughout the world are treated differentially from 

birth onward but at puberty this gender divide widens. During adolescence, 

the world expands for boys and contracts for girls. Boys enjoy new privileges 

reserved for men; girls endure new restrictions reserved for women. Boys 

gain autonomy, mobility, opportunity, and power... girls are systematically 

deprived of these assets. (Mensh, 1998: 2). 
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As Mensch explicitly put it, adolescent girls are made to be restricted to less life choices 

and opportunities by culturally sanctioned gender rules imposed by society and 

sometimes perpetuated by girls themselves. This situation is reflected by their 

reluctance to participate in the fields of study that are traditionally considered as male­

domains. 

Society's perceptions and attitudes toward gender roles and responsibilities have great 

impact on the educational choice of girls. Children, when they grow to young people, 

become more and more aware of the traditionally expected roles and behaviors. Thus 

for boys success and achievement in the outside world becomes more important while 

girls tend to avoid such personal qualities as independence, competitive achievement, 

and self-confidence in male dominated areas (ICRW, 2000). Webster Paula (1975) also 

added that because of reproduction and associated child-care burdens social norms has 

always restricted woman to a maintaining, and nurturing roles, which man has 

appropriated the creative and transcendent role. Therefore, the reluctance of females to 

go to science fields arises partly from their response to society's perceptions about 

gender-appropriate vocations. (A.Karin & Hyde, 1993). Social norms regard scientific 

and technological fields as male-domains and female students all not encouraged to 

aspire for these fields (Atsede 1991). 

In many developing countries, the SOCially approved role of females has been that of 

wife and mothers. Society encourages girls to develop interest towards the role they are 

expected to play in their future life. As a result of this female students tend to be 

interested in those subjects that are supposed to fit this role. Thus girl's choice of 

domestic sciences and biology and their low tendency toward physical sciences and 

Mathematics is a natural consequence of the influence form society. 

Research evidence has shown that children's' subject and career choices are highly 

influenced by their exposure to the socially imposed gender norms through out their 

childhood. Because young children's lives are immersed in a society that promotes 

gender roles, that condition which activities, task and responsibilities are perceived as 
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male and female- they are expected to know and defined themselves in relations to 

gender staring from their early childhood. As young people, both sexes behave in 

accordance to the learned gender roles. Consequently girls do not tend to peruse 

mathematics, pure or applied sciences in schools. 

Math, science and technical fields have always been perceived as male­

dominated field. Psychological research has shown us that children as 

young as 2U! know which jobs are for women and that stereotyping 

increases with the age of the child. Furthermore, stereotypes are 

consistent with children's early choices for themselves. In several studies, 

the large majority of girls give nurse or teacher as their occupational 

choice, whereas boys give a much wider range of traditionally male 

occupation representing the sciences, trade, and professions. Some girls 

and young women may avoid careers they perceive as male-dominated 

because they fear disapproval from others (Betz, 1997: 112). 

2.2.2 Within School Factors 

The school environment is also believed to playa crucial role for the prevalent of gender 

inequality in the access to science and mathematics related subjects and careers. 

Astede (1991) argued that the cultural and social factors that prevent girls to participate 

in science and technology related fields are maintained by the educational system 

through out the world, particularly in developing countries where the gender disparity at 

any level of schOOling is more pronounced. Similarly Ngaw (1999: 56) ascertained that 

"apart from parents and members of the family, schools are the next most important 

SOCializing agents which shape the career aspirations of their children". The gender 

dynamiCS that prescribe different roles and responsibilities are also embedded in the 

educational system. That is, the traditionally gender specific beliefs and norms already 

established at home are redefined and reinforced at schools. 

Schools are assumed to be neutral with respect to developing gendered experiences 

and identities in students (GEn, 1997: 76). However "they will still be responsible for 

assisting students to understand, in an informal way, the broader processes and 

18 



• 

.. 

• 

• 

.. 

• 

structures that contribute to gender based inequality." The team further elaborated that 

confirmed that even play- grounds in the school are "gendered environments" where 

students learn "socially endorsed patterns of relating". GEET farther explained that "right 

from the earliest years of schooling young girls and boys learn about narrow, gender 

appropriate ways of behaving and relating, gendered academic areas of learning and 

achievements." Thus the school environment is the central place where the social 

gender appropriate patterns are extended and applied to the choice of subject areas. 

The major agents in the school environment that partly contribute for the lack of 

females' access to science and related subjects are teachers. Evidences from ." 

educational studies indicate that, student-teacher interaction is one of the factors that 

highly influence the "motivation", 'achievement" and "attainment" of students in different 

subject areas (EI-Sandabary, 1993: 164). That is directly or indirectly, teachers transmit 

"sex-role stereotypes through what they teach and through their behavior". Knowingly or 

unknowingly, they transmit their assumptions about the gender appropriate skills and 

abilities. GETT (1997) also ascertained that, based on their perception of the 

unsuitability of studying particular courses, a teacher may discourage their students from 

perusing them. 

Gender stereotyping of subjects is commonly exercised by teacher (Njambi, 1998). Boys 

are encouraged by their teachers to take up science and mathematics while girls are 

advised to stick to such subjects that are considered feminine domains. This is a result 

of the gender appropriate classification of subjects in accordance with the traditionally 

perceived male female behaviors. Thus, boys are perceived by their teachers to be hard 

workers and analytical and are able to deal with the most masculine subjects-physical 

sciences and mathematics. On the other hand female students are perceived as having 

feminine nature and incapable of dealing with the masculine subjects. Hegary (1984: 15) 

states "the masculine image of science as presented in schools made physics a 

particularly difficult choice for girls who werr striving to achieve a feminine identify". 

Similarly, Kahel et. al (1993) argued that the fact that science is given as a masculine 
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image that it is considered to be hard, cold and an analytical discipline, make it difficult 

for girls to peruse science. 

Teachers who sustain the feminine -masculine perceptions have low expectations of 

girl's performance in science subjects, which are considered as domains of male. Thus 

this gender stereotyping of subjects has inhibited girls to enroll and teachers to 

encourage their female students to join science stream. Moreover, based on their 

stereotypical notion of girls' inability in science, teachers may discourage girls from 

pursuing their study in science. 

In their everyday classroom practices teachers may consciously or 

subconsciously denigrate girls' attainment levels. In suggesting that is more 

important for boys to answer questions, or participate actively in the 

classroom, teachers inadvertently send out to girls a message about what is 

expected from them. This expectation-and it is repeated in the boys' and 

girls' behavior-reflects ideological views about the lack of importance of girls 

being educated, their innate abilities and so on. (GETT, 1997: 89). 

Betz (1997: 174) also asserted that one of the "more subtle forms of discrimination that 

partly influence girls' attitude towards science is low expectations of teachers towards 

their intellectual capabilities.Therefore, the low involvement of females in science result 

in part from teachers' instructional practices in the science courses. That is the view that 

girls are unable to learn the masculine subjects reflected by teachers at all levels of 

grades have an impact on the attitude of girls toward science fields . 

2.2.3. Low self-efficiency expectation in the part of females: 

In the preceding part of this section, the major possible barriers to females to enroll in 

science and related subjects have been briefly illustrated. The question now is how do 

the above-mentioned barriers affect females and prevent them to participate in science 

fields? This is a fundamental question to be answered so as to explain the differential 

behavior of women and men toward science education . 
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There are several reasons for the low participation of females in science and math. Most 

of the reasons are associated in a certain way to perceptions that these subjects are 

"male domains", that females are less capable in those fields and that females don't 

need science and math (8etz, 1997: 110). These perceptions that reflect a gender bias 

toward science education exist among parents, teachers peers etc (Eccles, 1997) the 

attitude and expectations of these people towards females' science education is the 

result of their perception that females are incapable of performing science and math as 

male do. Self-perception of females about their capabilities in different subjects in turn is 

shaped by the attitude and expectations of other people around them . 

What people expect from children highly influences their aspirations. These expectations 

can come from every where-the media, parents, peers or teachers. (Eccles, 1997: 93). 

Since every one is "primarily the product of expectations that others have of him/her, 

students' self-perception is highly affected by these expectations. 

According to Scheefelben and Farrel (1982), the differential behavior of men and women 

within the educational system can be explained in terms of the self-perception they have 

abqut their ability. Slaughter and Defoe, 1997: 42) also argued "the long-term outcomes 

of schooling would be dependent on students' self-perception both as a learner and as a 

person". Moreover, students' self-perceptions about their academic abilities and 

potential are especially influenced by what teachers, parents, and the society at large 

expect from them . 

Attitudes of women based on their "self-image" and the expectations of men about the 

"role and status of women" are seen as the "fundamental obstacles" to women equal 

participation in development (Synder Margaret and Mary Tadese, 1995: 144). They 

further indicated, "Those in grown attitudes continuously reinforced the conservative 

mentality that women and girls shared in common. The result was a passive acceptance 

of the limitations of their traditional roles and hesitancy to the new fields." 
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Kahel et.al (1993) state that, in general based on the masculine image of science, 

parents and teachers do not expect girls to perform well in sciences. These important 

persons, assuming science to be men's domain, do not also encourage them to pursue 

the study of sciences. Confirming this idea, Atsede (1991: 109) argued "it is highly 

unlikely for young girls to have the opportunity of encouragement to pursue studies in 

the fields of science and technology". Thus girls, throughout their schooling, are geared 

not to aspire for science and technological subjects that are apparently hard and 

sophisticated (Yelfign, 1998). Instead they are encouraged to go to the subjects that are 

traditionally perceived as feminine. 

The pervasive gender stereotyping ultimately creates low self-efficacy in the 

minds of female students- that they are unable to compete with their male 

counterpart in those subjects that are perceived as male domains. "As a result 

girls do not anticipate higher performance in science fields and hence do not 

tend to pursue their studies in these fields (Khale et.a!. 1993:56).Even if, girls 

are interested and perform well in science fields, they may not have the 

confidence to go out of the existing trend of women's choice of fields. 

2.1 Significance of gender equity in science 

Today science is progressing at such a rapid rate that every aspect of our life is 

being affected by the exceptional technological innovations. In order to take advantage 

and benefit from modern technology it is necessary to cope with its rapid progress. This 

in turn requires being well prepared in science and most importantly in the application of 

science to our day-to-day activities. Supporting this fact, Kumar (1995) pointed out that, , ., 
with the growing role and importance. of science in our ~~ily life, it is clear that we 

depend on science discoveries to a very large extent. That is scientific principles and 

laws have numerous applications to our daily life and for proper utility of such 

applications some knowledge of science is required. 

Knowledge of science and its application has manifold advantages for individuals. One 

of the importance of science education to individuals is reflected by its vocational value. 

In this regard Kumar (1995:40) stated, "In the present age we do not find any vocation 
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that does not need the knowledge of science". Here the importance of science education 

lies on the fact that it opens a vast field of opportunities for joining vocational courses 

and for choosing a wide range of career. 

Science education also helps individuals to adjust themselves to modern life by 

changing their behavior. As Kumar puts exposure to science education helps us to have 

an open mind, a desire for accurate knowledge and a confidence to solve our problems 

in a scientific way. In the same vein Raj (1982:239) states that" prolonged exposure to 

science would generate a scientific out look and a rational appraisal of old knowledge in 

the context of the new". He also added that scientific out look or attitude would eliminate 

"Superstition, Prejudice and blind belief". 

Recognizing the potential value of science education UNESCO'S International 

Education Commission in 1972 recommended science as an important component of 

the school curriculum. The recommendations made by the Commission about the 

teaching of science and technology as cited in Kumar states: 

Science and technology must become essential Components in any 

educational enterprise, they must be incorporated into all educational 

activity intended for children, young people and adults, in order to help the 

individual to control social energies as well as natural and productive ones­

thereby achieving mastery over himself, his choices and actions- and finally, 

they must help man to acquire a scientific turn of mind so that he becomes 

able to promote science without being enslaved by it. (Kumar 1995:20). 

What the commission emphasizes is that today it has, become necessary for every 

student to have basic understanding of science and its application so that he/she will be 

able to cope with the present era of science. The implication is, one cannot promote 

science without understanding it. Instead he will be a stranger from the past who lives in 

modern time. 
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It is in light of this that many countries give great emphasis to science education. For 

example the American Association for the Advancement of Science (AAAS) being 

concerned in the state of science education in the country has called for a radical reform 

in science and math education through out all levels of schooling. The statement of the 

association about the state of science education in the country is as : 

Many US citizens, even those who are otherwise well educated, have little 

understanding of science or how it affects their standards of living nor do 

they possess the intellectual skills to act effectively on scientific matter that 

they encounter in their personal, professional, and civic experiences. 

(Eccles 1997:66) 

The association also pOinted out that. it is highly" critical" that more women should come 

into science related career and into the teaching of science. Great emphasis is given in 

the participation of females in science education, because, as Eccles put it, unless more 

females come to the natural sciences, jobs calling for specialized preparations may go 

unfilled in the near future. This will have a tremendous impact on the development of the 

country. 

2.3.1. Significance in the part of females 

The fact that females do not go to sciences and related fields implies that their career 

possibilities are narrowly restricted to limited areas .In this regard Wolpe et.al (1997) 

argued that, due to the factors that hinder women from becoming technologically 

proficient, they lack the opportunity of equal participation as their male counterparts in 

technologically oriented provisions. As the result, economic and technological 

development opens wide economic and occupational option for men but not for women 

(Remy Dorothy 1975) . 

The existing gender disparity in science & technology fields not only force females to 

concentrated in limited occupational areas but also excludes them from occupations that 

generate higher economic income; females' relative lack of skil ls and knowledge in 
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science and technology related fields is an important factor contributing to their 

subordinate position in the matter of wages, employment and development(Jacqueline 

1970; Population Council 2002). ILO also stated that the restricted presence of women 

in the scientific and technological fields "Contributes to the creation of stereotypes of 

women and excludes them from professions that are better remunerated" (ILO, 

2000:28). More over" once certain areas of employment have become dominated by 

women they tend to lose their status and are usually transformed into low-paid, low 

prestige occupations" (Boydon & SyLvia; 1989; 186.) This means the low participation of 

females in scientific & technological fields besides limiting their occupational options it 

also puts them at a lower social & political status than their male counterparts . 

Therefore, the eradication of sexual inequality in science & technological fields not only 

raises women' material standards of well being but also their status (Brydon & Sylvia 

1989). 

Another aspect of the impact of low participation of females in science is that in the long 

run, females will have hardly any chance to cope with the rapidly advancement of 

science & technology and hence cannot benefit from it. Jacqueline describes the 

seriousness of this situation as follows: 

How In fact, can we fail to perceive this appalling prospect; 

generations of women who, tomorrow, will be cut off form progress 

and from the life of the world, just as the illiterate feminine masses are 

today? When a new scientific culture is born the key to understanding 

of the universe lies, in fact, in science and technologies how can we 

fail to be disturbed at seeing women barred from it and at finding the 

discriminatory process that operated at primary and other educational 

levels in action again? (Jacqueline, 1970:67) 

Therefore equal opportunities and participation in science technological fields has 

manifold importance in the part of females. First it allows them to have equal 

occupational opportunities as their male counter parts which in turn raise their social 

status. Besides that as Finn, Re!s & Dulburg (1982: 126) put it "not to expose both sexes 

within school to the fuller range of course contents and adult sex-role models, or to the 
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benefits associated with the highest expectations and support of their performance, is to 

deny them equal opportunity". They further argued that gender equity in educational 

results and life chances can exist only when individuals have equal chances to make 

their own "Positive choices" from available alternatives rather then "negative choices" 

from limited opportunities. As human beings females have equal right as their male 

counter parts to contribute to and benefit from the scientific and technological 

development. Hence not to effectively open all options to females is denying their 

human right. 

2.3.2. Societal Significance 

Equal access to scientific and technological professions for females is also highly 

significant for the development of the whole society. In this regard the existing literature 

clearly indicates that without the full participation of females in all development sectors 

the overall societal development is hardly possible. 

Green Jennifer & Lori Ann (1998) ascertained that the gender-based constraints and 

inequalities in the access to education and technology hurt not only females but also the 

overall society. In order to make economic development sustainable and equitable it is 

required to ensure access to appropriate technology to females. "The most serious 

problems of development defy solution without the active participation of women" 

(Snyder & Mary 1995:42). Therefore, it is of highly importance to "break down the 

existing gender stereotypes" if any development planning is to be capable of 

precipitating fundamental change (Brydon &Sylvia; 1989:219) 

To maintain the existing gender stereotypes in scientific and technological fields is to 

keep half of the human population out of the fields of the future. " This would certainly be 

an injustice, but worse still it would be an incalculable loss of human resources for both 

sexes, for society and for the cultural heritage" (Jacqueline, 1970:38) .. That means the 

gender gap in the science & technology fields "Impedes the balanced development of 

society." 
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The importance of equal participation of women in scientific & technological sectors for 

the balanced development of society has been reflected in several international & 

regional conferences. The Rabat document, as cited in Snyder & Marry (1995:42) state 

s that: "If all the persons who are involved in the human tasks of survival and creation of 

a better life are allowed to share the opportunities available to apply scientific knowledge 

and technological advances, development will be achieved at the most rapid rate 

possible.' Similarly the fourth Abuja (1989), regional conference on the integration of 

women in development, categorically stated: " The participation of women in scientific 

and technical professions in Africa is critical to the future technological development of 

the continent" (Ibid: 183) . 

Furthermore to enhance gender equity in science and technology fields means to value 

diversity. Every type of diversity in a system has a contribution to the healthy survival 

and prosperity of the system. In this regard Anne et. al (1994:31) stated that: 

Systems that value the contribution of diverse people not only have a 

greater chance of survival but also are healthier environments for the 

individuals involved. On the other hand systems that value only the 

contributions of one dominant group are wasting valuable resource and 

limiting the capacity of the systems to respond to the demands of 

changing world. 

Thus creating equal opportunities for females in the scientific and technological sectors 

means promoting social progress. Shortly as poetical (2001 :85) put it "empowering 

women, and strengthening their abilities knowledge and competence to help themselves 

is I the way of proceeding towards eradication of poverty. It is social policy from below 

building self-reliant and sustainable well-being for the whole nation". 
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CHAPTER THREE 

METHODOLOGY 

3.1. Research design 

The aim of this study was to examine the participation and performance of female 

students in science and mathematics fields. To secure the required information both 

qualitative and quantitative approaches were used. 

3.2. Subjects 

Four groups of subjects, which include a total number of 190 instructors, teachers and 

students have been used in the study. Since the study is mainly concerned with gender 

disparity in science and mathematics streams in ACTE, most of the subjects (90%) were 

directly selected by the investigator for they are believed to be the most appropriate 

sources of information for the study. 

-
The fi rst two groups of subjects include all science and mathematics instructors (N=23) 

in ACTE and all science and mathematics teachers (N=41) presently teaching in the two 

governmental high schools (Addis Ketema and Tabor Senior Secondary Schools) in 

Awassa. The third group of subjects was all female first year students in mathematics 

and science streams (N=19) in ACTE and an equal number of first year male students 

(N=19) from the same stream and streams. The male students were picked randomly 

from their sections.The last group consists of all first year female students (N=87) in 

social science and language streams in ACTE. So, except for the male students in 

science and mathematics streams, who were randomly selected, in all other cases the 

whole populations of subjects were used in the study. Only 19 male students were taken 

for the purpose of making their numbers equal to that of female students in their 

streams. 

28 



• 

• 

• 

• 

• 

The main reason for taking only science and mathematics teachers and students in the 

first three groups lies on the fact that the best sources of information for the case in the 

study are those actively participating in the teaching learning process of mathematics 

and science subject. On the other hand, the female students in social science and 

language stream were chosen for it is believed that they are the right sources of 

information us to why females do not study science and mathematic fields. 

3.3 Instruments of Data Collection 

The data collecting tools used for this study were questionnaires, and analysis of 

documents, which included students' enrollment and master sheet documents both from 

the registrar office in ACTE. 

3.3. 1. Questionnaire 

Four sets of questionnaires were prepared to collect information from four groups of 

respondents. The members of the groups were all science and mathematics instructors 

in ACTE, all science mathematics teachers in the two government high schools in 

Awassa, all female and an equal number of male first year students enrolled in science 

and mathematics streams in ACTE, and all first year female students in social science 

and language streams at ACTE. All the four sets of questionnaires were constructed in 

three parts. The first parts of the four sets of questionnaires were used to obtain relevant 

personal information about respondents, the second parts of each set helped to secure 

information about the possible school related barriers to females' participation in science 

and mathematics streams, while the third parts of the questionnaires in each group were 

intended to obtain information regarding the influence of gender-stereotyping of subjects 

and occupations in hindering females from pursuing their studies in science and 

technology. 

Before the administration of the questionnaires to the actual subjects in the study, a pilot 
-

study had been conducted to check the relevance of each item in the questionnaires. 

The subjects in the pilot study were 20 science and mathematics students (10 male and 

10 female), 10 female social science students, a total of 30 students and 5 science and 
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mathematics teachers. All subjects in the pilot study were from Comboni high school, 

which is a private school in Awassa town. After the pilot study, modifications were made 

on few items and then questionnaires were administered to the actual subjects in the 

study. 

As to the administration of the questionnaires, it was undertaken in two phases. The 

investigator did the distribution and collection of questionnaires for the instructors and 

teachers. On the part of student respondents, they were scattered in 20 different 

sections and it was found more convenient to assemble them in groups according to 

their respective streams. So the respondents from the four streams were made to gather 

with the collaboration of the respective stream heads. After this the researcher himself 

did the distribution and collection of the questionnaires. 

3.3.2. Document Analysis. 

Two types of documents, namely, student enrollment and grade master sheet 

documents have been used to gather relevant information for the study. Both documents 

were obtained from the registrar office in ACTE. 

3.3.2.1. Student Enrollment Document 

This document has been used to collect information about the enrollment of male and 

female regular students in ACTE since the college started training teachers. This was 

found to be necessary for the purpose of assessing the rate of participation of female 

students with respect to males in each department; particularly the data was required to 

identify the gender disparity in science and mathematics streams in the college. To this 

end, the enrollment of male and female students across eight departments for the last 

seven (Le. since the college started training teachers) years has been obtained 

3.3.2.2. Grade Master Sheet Document. 

The master sheet document was used to collect the results of all regular students who 

have graduated from ACTE. This was done for the purpose of identifying the patterns of 
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achievements of male and female students in science and mathematics streams. To this 

end, the cumulative GPAs of male and female students who have graduated from the 

eight streams in the college during the last seven academic years have been secured. 

The GPA of science and mathematics students was used to investigate how female 

students achieve in their fields of study compared to their male counter parts. Although 

the study is not intended to investigate the achievements of non-science students their 

GPA were also collected. This was found to be necessary for the purpose of comparing 

achievements of female students in science and mathematics streams with those of 

females in non-science steams with respect to their corresponding male counter parts. 

3.4. Methods of Data Analysis. 

The data obtained during the study has been analyzed by applying statistical techniques 

such as percentages and statistical significant tests as we" as descriptive statements. 

This was done in order to answer the basic research questions set at the beginning of 

the research. 

Accordingly, for the purpose of answering the first research question, the data about 

students' enrollment across each department was used. The raw data collected from the 

registrar office in ACTE has been organized in such a way that the figures could be 

easily understandable. To this end the enrollment data was organized in different tables 

and graphs. In this regard, table of enrollment by sex, table of enrollment across 

departments, table of distribution of students by sex across departments has been used. 

In addition to this bar graphs showing students' enrollment by sex across each 

department is drawn .. Fina"y the data organized in tables and in graph were thoroughly 

discussed so as to give answer about the rate of participation of female students across 

departments. Here a particular emphasis has been given to the rate at which female 

students participated in the science and mathematics streams. 

In order to give answer to the second basic question, which is aimed at identifying how 

female students in science and mathematics streams achieve compared to their male 

counter parts, it was required to obtain the over a" students result from students' grade 
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master sheet. In due course, attention was also given to the achievement of female 

students in the non-science streams as compared to their male counter parts. This was 

done for the purpose of identifying which group of female students (Le. those in 

science& mathematics streams or those in non-science streams) has better 

achievement relative to male students within their respective streams. 

The t-distribution has been used to find out whether there is significant difference in 

achievement between male and female students in science and mathematics streams 

as well as between the two sexes in social science and language streams. The starting 

point of the statistical analysis was the hypothesis that "there in no difference in 

achievement between male and female students" within their respective streams. The 

.05 level of significance is used to reject the null hypothesis. 

As to the third basic research question, it is mainly concerned with the key gender­

related constraints in science and mathematics fields of study. To answer this basic 

question the data secured through questionnaires from four groups of respondents has 

been used. The information obtained from the second part of the questionnaires from all 

groups of respondents was analyzed to find out the possible barriers to females' 

participation in science fields. More over, the responses of all groups for the third part of 

the questionnaires were also analyzed in order to estimate the magnitude of the 

influence of gender stereotyping of subjects and occupations to affect female's 

participation in science and related subjects. The data analysis method applied to the 

information gained through questionnaires was percentages and descriptive statements. 

3.5 Data organization and analysis 

Both qualitative and quantitative approaches were used in the study. Raw data 

generated from enrolment and master sheets were processed through SPSS computer 

program and t-test was applied for comparison of means in relation to achievements. 

Regarding data generated through questionnaires descriptive statistics and narrative 

approaches were used. 
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CHAPTER FOUR 

ANALYSIS AND INTERPRETATON OF DATA 

This part of the study deals with the analysis of the data gathered from the different 

sources followed by discussion of the findings. Accordingly the main findin s of the 

study are given below. 

4.1. Results 

The data gathered were analyzed by applying percentiles and other statistical tools 

such as mean, and t-test. Most of the data gathered are organized using tables and 

graphs and then descriptions of the results are given in statements. 

4.1.1 Assessment of enrollment documents 

As indicated in the forgoing part, the overall enrollment of students in ACTE since 1996 

has been collected for the purpose of investigating gender disparity in science and 

mathematics fields. Besides that other aspects of gender related enrollment patterns 

such as, gender combination in the overall enrollment in the college, gender 

combinations in the non-science departments have been also given due attention. This 

has been done for the purpose of bringing the problems to the awareness of the college 

administration as well as to other interested researchers. 

4.1.1.1. Total Enrollment 

Since there are eight academic departments in the college students enrolled in the 

college are distributed across these departments. The total number of student enrolled 

in the college for the last seven years was 3105. The sex -combination of these 

33 



• 

• 

• 

• 

• 

students and how they were distributed across each field of study are shown in table 4.1 

and tale 4.2 below. 

Table 4.1. Sex combination of Total Enrollment 

Sex No of Students Percentage 

Female 569 18.3% 

Male 2536 81.7% 

Total 3105 100% 

Table 4.2. Distribution of Students Across Academic Departments 

Department No of students Percentage 

Amharic 406 13.1% 

English 508 16.4% 

Mathematics 495 15.9% 

Biology 412 13.3% 

Chemistry 379 12.2% 

Physics 330 10.6% 

Geography 320 10.3% 

History 255 8.2% 

Total 3105 100% 

The data in table 4.1 clearly show that the sex, combination of the total students enrolled 

in the college during the last seven years was 81.7% male and 18.3% female students. 

This shows that compared to males extremely few females had the chance to enroll in 

the college. That is there is a highly pronounced gender disparity in the overall 

enrollment. 

The distribution of total students across each department, i.e. the total number of 

students enrolled in each academic department during the last seven years is shown in 

table 4.2. Referring to this table the following main pOints can be drawn. 
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• Comparison of the percentage of students in science and mathematics streams 

shows that, physics is the subject in which the minimum enrollment (10.6%) 

occurs, whereas the maximum enrollment (15.9%) is observed in mathematics. 

On the other hand percentage enrollments in chemistry (12.2%) and in Biology 

(13.3%) are relatively moderate. 

• Regarding the overall distribution of students, English (16.4%) and mathematics 

(15.7%) are the two fields that absorbed higher proportions of students enrolled 

in the college, while the subjects in which lower proportions of students enrolled 

are History (8.2%), Geography (10.3%) and Physics (10.6%). The percentages 

of enrollment in Biology (13.3%) and Amharic (13.1%) shows that these 

subjects had moderate enrollment of students. 

• It is worth to emphasize her that, the percentage of students enrolled in science 

stream ranges from moderate in Biology (13.3%) and Chemistry (12.2%) to the 

smallest in physics (10.6%). 

• It is also of interest to indicate that the social science stream (Geography and 

History) is the stream to which relatively smaller numbers of students are 

attracted whereas the language stream (Amharic and English) the leading 

stream in attracting larger proportion of students. 

4.1.1.2 Distribution of total male and female students across departments 

In order to identify the subject choice patterns of each sex it is required to look at how 

the total male and female students were distributed among the different fields of studies 

in the college during the last seven years. So the data organized for this purpose is 

shown in table 4.3. Moreover, additional bar graph, shown in Fig 4.1, is used so as to 

make the enrollment patterns of each sex easily visible. 

It should be noted that percentages in table 4.3 represent percentage within sex of the 

student i.e. The percentage of female students for each department is calculated by 

dividing the number of females in the department by to total female students in each 
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department represents the percentage of the total female students enrolled in the 

college. Similarly the percentage for male students represents the percentage of the 

total male students enrolled in the college. 

Table 4.3. Male and Female Distribution Across Departments 

Sex 

Department Female Male Total 

Amharic 218 38.3% 188 7.4 406 13.1 

English 146 26.7 362 14.3 508 16.4 

Mathematics 42 7.4 453 17.9 495 15.9 

Biology 73 12.8 339 13.4 412 13.3 

Chemistry 34 6.0 345 13.5 379 12.2 

Physics 11 1.9 319 12.6 330 10.6 

Geography 26 4.6 294 11 .6 320 10.3 

History 19 3.3 236 9.3 255 8.2 

Total 569 100% 2536 100% 3105 100% 

Referring to table 4.3 reveals the following important pOints about the enrollment 

patterns of male and female students in the college. 

• The percentage of female students enrolled in science and mathematics streams 

in only 28.1 %, while the remaining 71.9% of females went to non-science 

streams. Science and Mathematics Streams, which include 

• Comparison of the percentage of female enrollment within science and 

mathematics streams clearly shows that the majority of them were enrolled in 

Biology (12.8%), smaller percentages went to mathematics (7.4%) and Chemistry 

(6.0%) while in Physics the least percentage (1.9%) of females enrolled. Physics 

is also the subject that attracted the least number of female students as 

compared to all departments in the college. Only 11 female students have 

enrolled in physics department for the last seven years. 

36 



• 

• 

I 

I-

• 

• Among the science subjects, though the participation of female students in 

Biology (12.8%) is moderate, their participation in the physical sciences (physics 

& Chemistry is very low. The physical sciences, which play major role in modern 

technological development, have attracted only 7.9% of female student 

Fig. 4.1. Distribution of females across departments 

History 
3% 

Geography 
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Phys ics 
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Moreover, though it is not the main concern of this study the data shows additional 

enrollment pattern in the college that could be of interest. Table 4.3 and Fig 4.1 reveal 

the following pOints regarding the overall enrollment of students. 
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• Large majority of females were attracted to language stream, which showed 64% 

of the total population of female students. Amharic being the leading subject area 

in the college to attract the largest percentage (38.3%) of females while English is 

the subject which attracted the second largest percentage (26.7%) of females. 

• Mathematics is the subject in which the largest number of male students enrolled 

while Amharic is the subject that attracted the largest number of female students 

in the college. 

• The least number of females are enrolled in physics while it is in Amharic that the 

least number of males enrolled. 

• Thus Amharic is the subject in which both the least number of males and the 

largest number of females were enrolled. 

• Percentage of female students enrolled in social science stream is only 7.9% 

(4.6% in Geography and 3.3% in History). This shows that extremely few female 

students are interested in this field of study. 

As to why these enrollment patterns of male and female students occurred in the non­

science streams are left to other interested researchers, for this study is mainly 

concerned investigating the situation in science and mathematics streams. 

4.1.1.3. Sex-Combinations of Students within departments 

In order to clearly see the gender disparity within departments the total number of male 

and female students enrolled in each department had been collected. The gathered data 

is then organized as shown in table 4.4 below. In addition to this for the purpose of 

making gender-differences in the departments easily recognizable, a graphical 

illustration is given (Fig 2). It should be clear that the percentages in table 4.4 are 

percentages within the department. That is the percentage of females in a given 

department is calculated by dividing the number of females in the department by the 

total number of students in the department by the total number of students in the 

department. So the percentages show the percentages of the sex-combination of 

students in each department. 
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Table 4.4. Sex Combination within Departments 

Sex 

Department Female Male 

No % No % No 

Amharic 218 53.7 188 46.3 406 

English 146 28.7 362 71.3 508 

Mathematics 42 8.5 453 91.5 495 

Biology 73 17.7 339 82.3 412 

Chemistry 34 9.0% 345 91.0 379 

Physics 11 3.3 319 96.7 330 

Geography 26 8.1 294 91 .9 320 

History 19 7.5 236 92.5 255 

Total 569 18.3 2536 81.7 3105 
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clearly illustrate the magnitude of gender in balance in each field of study. The following 

main point is drawn from these illustrations. 

• The highest gender disparity is observed in physics in which 96.7% of the total 

students enrolled in this field were males while females were only 3.3%. 

• The gender imbalance in science and mathematics streams is also very high. 

The percentages of females in Chemistry was 9%, in Mathematics 8.5% , which 

shows in both subjects the male enrollment was more than 90%. The percentage 

of females in Biology is also still much low as compared to 82.3% male 

participation in the field . 

Additional points that need mentioning concerning gender disparity in the college are: 

• Except Amharic in which more females (53.7%) enrolled than males (46.3%) 

pronounced gender gap is observed in all fields of studies. 

• The social science stream is also exhibits very high gender imbalance. 

• Arranged in the order of increasing gender disparity the list of subjects looks like; 

Amharic, English, Biology, Chemistry, Mathematics, History, Geography and 

Physics . 

Generally, the findings clearly indicate the prevalence of an extreme gender disparity in 

the science and mathematics field 0f studies particularly the physical sciences are in 

which the problem is most magnified. Besides this, female students in the college 

showed a better participation in the language stream. 

4.1.2. Analysis of females' achievement 

The data gathered from students master sheet is used to compare the achievements of 

male and female students in ACTE. While studying gender disparity in science and 

mathematics streams it appears reasonable to investigate how those female students 

enrolled in these fields achieve as compared to theiJ m~le counterparts. 
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For this purpose, the cumulative GPA of all male and female students so far graduated 

from science and mathem~tics streams in the college has been collected. The gathered 

data was then tested by applying appropriate statistical methods so as to find out 

whether there is a significant difference between male and female students in science 

and mathematics achievement. 

Similarly, the cumulative GPA of all students graduated from departments other than 

science and mathematics has been gathered. Then the same procedure used for 

science and mathematics students was applied in order to check the performance of 

females in the non-science fields, compared to their male counter parts. This has been 

done first in order to check if female students were good achievers in the subject areas 

to which the majority of them were attracted. Secondly, and more importantly the 

achievement of non-science female students as compared to male students in their 

streams was required in order to investigate, which group of female students (those in 

science stream or those in non-science stream) achieved better relative to male 

students in their respective streams. 

Comparison of the achievements of the two groups of female students was found 

important for the purpose of checking whether one of the reasons for female students' 

reluctance to study the sciences is their relatively better achievement in the non-science 

fields. To this end, comparisons of the mean GPA of the two group of female students 

with reference to the mean GPA of their respective male students was made. Against 

this background, the statistical tests applied and the major findings are given here­

under. 

4.1.2.1. Comparison of male and female students achievement in science and 

mathematics 

As mentioned before, the t-test has been applied in order to check the existence of 

significant difference between male and female students in science and mathematics 
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fields. The hypothesis used for the statistical analysis was ''there is no difference in 

achievement between the two sexes and the level of significance used to neglect the 

null hypothesis was 0.05. The outcome of the statistical analysis is shown in table 4.S(a) 

and table 4.S(b) below. 

Table 4.5 (a) Group statistics 

Sex N Mean Std. Deviation Std. Error mean 

Male 788 2.6777 0.4520 0.0161 

Female 58 2.4391 0.3995 0.0525 

Table 4.5(b) Independent Samples Test 

t-test for Equality of Means 
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Table 4.5 (a) shows the group statistics of male and female students in science and 

mathematics fields. As indicated before the mean values in the ta~le represent the 

means of the cumulative GPA of all male and female students so far graduated from 

ACTE. Accordingly the mean GPA for males is 2.6777 while that of females is 2.4391. 
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Table 4.5 (b) shows the results of the independent samples t-test for equality of means. 

As can be seen the mean graue point averages of males and females students were 

found to be significantly different at t (U1 /2, 844) =3.9085, p<O.OOO, showing that male 

students have higher achievement in science and mathematics fields than female 

students. 

4.1.2.2. Comparison of male and female students achievement in non-science 

fields of studies 

It may be useful to mention here again as to why the treatment of achievements of 

social science students required while it is not the main concern of the study. It was 

included for the purpose of checking the assumption that the attraction of the majority of 

female students towards non-science fields might be due to their achievements in these 

fields. To this end the mean grade point averages of male and female non-science 

students so far graduated from the college was calculated. Then in order to examine 

whether there is difference in the achievements of male and females non-science 

students the t-test for equality of means was applied. The starting point of the statistical 

analysis is the hypothesis that "there is no difference between the mean grade point 

averages of male and female students". The.05 level of significance was used to reject 

the null hypothesis. The results of the statistical analysis are organized in table 4.6 (a) 

and 4.6 (b). 

Table 4.6(a) Group statistics 

Sex N Mean 

Female 149 2.3854 

Male 627 2.9105 

Std.Dev 

0.4330 

0.4922 , -

43 

St.Error Mean 

0.0355 

0.0197 
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4.6(b) Independent Sample Test 

t-test for Equality of Means 

95%confidence 

t df Sig Mean Std. Error 
interval of the 
difference 

(2-tailed) Difference Difference 
Lower Upper 

Equal - -
variance 11.967 774 0.000 0.5251 0.439 -0.6112 0.4390 
assumed 

As can be seen from table 4.6 (a) the mean grade point average of male students who 

have been graduated from social science and language streams in ACTE since 1996 was 

2.9105 while that of their female counterparts was 2.3854.The finding from t-test analysis 

for equality of means shown in table 4.6% (b) indicate that the mean grade averages of 

male and female non-science students were significantly different at t(a1 /2, 774) = -11 .967, 

P < 0.000. This shows that male students have higher achievement in non-science 

subjects than female students. 

4.1.2.3. Comparison of achievements of female students in science fields and in 

non-Science fields. 

The same statistical procedures and methods used in comparing male and female 

student achievements in science and non-science streams above, is used to compare 

the achievements of females in science streams with those in non-science streams. 

The outcomes of the statistical analysis are given tables 4.7 (a) and 4.7 (b) below. 

Table 4.7(a) Group statistics 

Sex N Mean Std.Dev St.Error 
Mean 

Female in 58 2.4391 0.3995 0.05245 
science 

Female in 149 2.3854 0.4330 0.03547 
non-science 
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Table 4.7(b) Independent Samples Test 

t-test for Equality of Means 

All Females t df Sig Mean Std. Error Difference 
Equal Variance 

(2-tailed) Difference 
Assumed 

0.820 205 0.413 0.05377 0.06561 

Referring to the group statistics in table 4.7 (a), the mean grade point average of female 

students in science was 2.4391 and that of females in non-science stream was 2.3854. 

This shows that the mean grade point average of females in science streams is higher 

than that of the mean grade pOint average of females in non-science streams by 0.5377. 

Moreover, as can be seen from table 4.7 (b), the t-test applied for the equality of means 

between the two groups of female students yields that there were no significant 

difference between the two means (t=0.829, df = 205, P < 0.413) showing that female 

students in both science and non-science streams achieved the same. 

4.1 .3. Analysis of questionnaire Responses 

As mentioned earlier the questions in the questionnaire were designed in such a way 

that the responses would elucidate some of the major gender related factors that may 

affect females' participation in science and mathematics fields in ACTE. The main 

findings are stated below. 

4.1.3.1. Female students in the home environment 

Since the learning process takes place both at school and a home, the home 

environment can affect the education of children. I light of this, two possible home 

factors that could influence the attitude and performance of female students were given 

attention in th is study. 
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The first one is parental attitude towards the education of their children. In this regard 

student respondents were asked as to whether their parents give equal importance to 

the education of their sons and daughters. The responses indicate that, 44.7% of 

parents give more importance to the education of their sons than their daughters, 8.8% 

of parents give more importance to the daughters education and the education of both 

sexes. 

The other home factor about which attempt was made to investigate is the amount of 

domestic work that female students carryout in their homes. Regarding this, student 

respondents were asked to indicate the sex that has been exposed to intensive 

domestic work during their primary and secondary schooling. Moreover, students and 

high school teachers were also asked to indicate the sex that has been enjoying the 

advantage of more free time for studying at home. 

On the other hand, to see whether lack of sufficient study time has influence on the 

learning of science and mathematics, the instructor and teacher respondents were 

asked whether science and mathematics subjects require much effort and time from 

students for their understanding. The responses obtained from the all groups are the 

following. 

As to which sex carries more domestic work, 89.4% of the respondents claimed that 

female students were responsible for much of the domestic work than their brothers. 

The remaining 1.8% and 8.8% respondents, respectively, claimed that males had more 

domestic work than females and both sexes were exposed to equal amount of work at 

home. 

Regarding the sex that has more time for study at home, 92.3% teachers and 77.5% of 

students stated that male students have more extra time for study than their sisters. And 

those who claimed that both sexes have equal study time are 5.1 % of teachers and 
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20.0% of students. On the other hand the percentages of responses to females enjoy 

more study time than males are 2.6% of teachers' and 2.7% of students . 

As to the whether science and mathematics subjects demand students more effort and 

time. 90.5% of instructors and 95.7% of teachers conceded that these fields require 

more effort and time for their understanding. Those who do not believe so are 9.5% of 

instructors and 4.3% of teachers. 

In addition for another question, the responses form 42.2% of female students indicated 

that during their pre-college schooling, one of the main difficulties the faced in learning 

science and mathematics was lack of sufficient time to do home works and exercise. 

4.1.3.2. Female students in science and mathematics classes. 

Certain aspects of females' behavior during classroom interaction may indicate their 

attitudes towards subjects. In this regard, the rate at which female students interact 

during science and mathematics classes, their self-confidence in doing these fields, their 

self perception abut their ability etc appear to be important behaviors that need 

investigation for the knowledge of such behavior could give us some clues about the 

effect of gender biased perception on females' performance in science and 

mathematics. For this purpose two types of questionnaire questions were prepared. The 

first question contains a list of seven items regarding female students' behavior activity 

in science and mathematics class. Respondent instructors, teachers and students form 

science and mathematics streams were asked to rate the level at which each of the 

behavior/activity is reflected by female students as compared to male students. The 

rating scale used was a five rank scale between very low and very high. The results 

obtained for this are shown in table 4.8. 

The other question regarding students' classroom behavior / activity/ was prepared for 

respondent students in social science and language streams. In this question, there 
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were five items about students' classroom behaviors/activities and respondents were 

asked to indicate to which sex belongs more of the activity stated in each item. These 

respondents were asked give their answers based on their highs school experience. The 

results obtained form this group is shown in table 4.9. 

Table 4.8. Views about females' behavior /activity science and mathematics 

Classes. 

3: Q) .s::: 
0) 

No Females Behavior/Activity 0 3: 
0) .s::: I (Ij 

c:- o ..... 0) 

-l Q) I c:-Q) > Q) > ~ > 
1 Interest in learning science and 5.0% 26.7% 32.7% 26.7% 8.9% 

Mathematics 

2 Performance in science and 4.9% 36.9% 47.6% 6.8% 3.9% 
mathematics subjects 

3 Habit of doing homework and 6.7% 41 .3% 33.7% 16.3% 2.9% 
exercises regularly 

4 Effort to understand and 4.8% 36.6% 34.6% 18.3% 6.7% 
succeed in science and 
mathematics field of studies 

5 Participation in the teaching 12.5% 54.8% 26.9% 2.9% 2.9 
learning process 

6 Self-confidence in science and 6.8% 57.3% 28.1% 4.6% 2.9% 
mathematics 

7 Self -efficacy perception in 6.8% 50.5% 30.1% 8.7% 3.9% 
mathematics and science 
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Table 4.9 male and female students in classrooms 

No Items Male Female Equal for 
Students Students both 

1 Ask questions more frequently in the 77% 4.6% 18.4% 
class 

2 Receive more attention from 24.7% 32.9% 42.4% 
teachers 

3 Do exercises on the blackboard more 86.2% 0% 13.8% 
frequently 

4 Receive appreciations more 22.1% 53.3% 24.4% 
frequently from teachers 

5 Have more confidence in their 71 .8% 0% 28.2% 
abilities 

Considering the self-confidence and self-efficacy perception of female students in 

science and mathematics subjects, 64.3% and 57.3% of responses in table 4.8 show 

that females have low self - confidence and low self efficacy perception in science and 

mathematics subjects. The result in table 4.9 (item 5) shows that the percentage of 

respondents who claimed male students have more confidence in science and 

mathematics subjects 71.8%, which is in agreement with the result from the other group. 

4.1 .3.3. Perceptions about female's ability in science 

In order to have information on what perceptions male students promote about female 

students' ability in science and mathematics a question was given to social science and 

language streams students (all of which are females) in their questionnaire. The 

question has four alternatives about the possible perceptions of male students and the 

respondents were asked to indicate those perceptions that male students reflect during 

their high schooling. The alternatives of the question and the percentage of female 

students who chose the alterative are given in table 4.10. 
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Table 4.10 Male students' perceptions 

Percentage of 

No Item Respondents 

1 Male students think that they are more capable of doing 55.2% 
science and mathematic than female students 

2 Male students think that females are better in science and 2.3% 
mathematics than male students 

3 Male students believe that both sexes are equally able in 37.9% 
doing science and mathematics 

4 I don't know 3.4% 

As can be seen in table 4.10, 55.2% of female student respondents claimed that male 

students th ink that they are more capable in doing science and mathematics than 

female students. On the other hand 37.9% of female respondents conceded that male 

students have a perception that both sexes are equally able in doing science and 

mathematics. 

Moreover in order to find out how science and mathematics teachers perceive the ability 

of their females students, respondent students from science and mathematics streams 

were asked to indicate whether they agree, partially agree or disagree, with the ideas 

stated in five statements. That is students were to indicate whether the behaviors stated 

in their teachers reflect each statement in the class. The organized data of their 

response is shown in table 4.11 . 
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Table 4.11. Student's perceptions of Teachers' attitude towards female students 

No Classroom behavior reflected by science and Agree Partially Disagree 
mathematics teachers 

% 
agree% % 

1 Give equal attention to both sexes 60.5% 18.4% 21.1% 

2 Give more emphasis to male students by 21.1% 34.2% 44.7% 
encouraging them to participate in the classroom 

3 Have lower expectation to females ability in 34 .. 2% 28.9% 36.8% 
science and mathematics 

4 Offer encouragement and support to female 34.2 44.7 21 .1 
students to enable them improve their 
performance 

5 Perceive female students as less able in science 23.7 28.9 47.7 
and mathematics than male students 

Table 4.11 reveals the following points. 

• 63.1 % students agree and partially agree that teachers have low expectation to 

females ability is science and mathematics 

• 52.6% of respondents agree and partially agree that teachers believe that female 

students as less able in science and mathematics than their male counterparts. 

• The total percentage of students who agree and partially agree to teachers' more 

encouragement toward male students is 5.3% 

4.1.3.4 Image of subjects as male and female domains 

The image of subjects as male and female domains that is reflected in the school 

environment is thought to be another factor that can be partly responsible for the 

reluctance of females to enroll in science and mathematics fields. This study has 

attempted to find out whether such image of subject areas exist among students and 

teachers. 
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In this respect, all participants in the study were asked if they think there are subject 

areas in the college that are difficult particularly for females to pursue their studies to 

the highest level of education in the fields. If they think so, they were also asked to list 

down the names of those subject areas that are difficult and those that are easy for them 

to reach the highest level of education. 

From the responses, it is found out that 4.3% of Instructors, 45% of high school teachers 

and 48.7% of student respondents believe that certain subjects in higher educational 

institutions are difficult for female students. 

Those subjectareas that are claimed to be difficult and those that are believed to be 

simple for females with the corresponding number of respondents are organized in table 

4.12 below. 

Table 4.12 Gender stereotyping of subjects 

Respondents 

Subject Instructors High School Students Total 
Teachers 

Subjects Physics 4.3% 50% 53.6% 47.3% 

considered Mathematics 4.3% 52% 50.4% 45.2% 
to be 

Chemistry 4.3% 50% 46.4% 42.6% difficult for 
females Biology 4.3% 4.8% 20% 14.9% 

Amharic 4.3% 47.6% 48.8% 43.6% 

Subjects English 4.3% 45.2% 42.4% 38.8% 
considered 

Geography 4.3% 42.9% 24% 31.4% to be simple 
for females Biology 4.3% 26.2% 35.2% 29.6% 

History 0 31.2% 20% 20.7% 

As can be seen from table 4.13, the three major subjects that are considered to be 

difficult particularly for females are physics (47.3%), mathematics (45.2%) and 

Chemistry (42.6%). The percentage of respondents who believe that Biology is difficult 

52 



• 

• 

• 

for females is 14.9%, which is much smaller than the percentages for physical sciences 

and mathematics fields. 

On the other hand, Amharic (43.6%), English (38.8%) Geography (31.5%) Biology 

(29.6%) and History (20.7%) are subjects perceived to be simpler for females. An 

Biology appears in both groups, and it can be seen that the percentage of respondents 

(29.6%) who claimed Biology is simple for females is almost twice of the percentage of 

respondents (14.9%) who voted fore its being difficult. 

Generally the findings show that a large number of teachers and students promote the 

perception that classifies subject areas according to gender . 

4.1.3.5. Perceptions about the relationships between gender and scientific and 

technological knowledge and skill 

In order to find out the prevalence of gender based perceptions about science talent 

different types of questions were given to all respondents in the study. 

The first questionnaire question consists of five items that reflect views about 

relationship between science and gender. This question was to be answered by all 

respondents of the study by indicating whether they agree, disagree, or partially agree 

with each item in the question. The results of the response are organized in table 4.13. 

In another similar questionnaire question instructors and teachers were asked to rate the 

level of capability and interest of females in science the impact of gender disparity in 

science and the effect of barriers on females etc. The rating scale range between very 

low and very high and the result is tabulated in table 4.14 below . 
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Table 4.13. Perceptions about relationship between science talent and sex 

No Item Agree Partially Disagree 
agree 

1 Females can achieve equally as males in science and 71 .5% 20.5% 7.9% 
mathematics 

2 Engineering is a profession which is inconvenient and 13.7% 28.9% 57.4% 
difficult for females 

3 Females are more gifted in language than in science 39.5% 25.8% 34.7% 

4 Males are more talented to be scientist and to 5.3% 7.4% 87.3% 
discover new things in science than females 

5 Nursing is a better and condiment profession for 46.6% 29.1% 24.3% 
females than electrician 

Table 4.14 Responses from instructors and teachers about females in science and 

technology 

No Item Very Low Moderate High Very 
Low High 

1 Capability of females to pursue their studies 3.1% 25.0% 29.7% 37.5% 1.6% 
in science and math's to the highest level 
education 

2 Support and encouragement females receive 28.1% 59.4% 6.3% 3.1% 3.1% 
from parents, teachers & friends to enroll and 
succeed in science and mathematics fields of 
studies 

3 Females' interest in science and mathematics 10.9% 48.4% 28.1% 6.3% 3.1% 
and the effort they show to succeed in these 
fields. 

4 Direct and indirect psychological barriers that 3.1% 9.4% 12.5% 54.7% 18.8% 
hinder females to participate in scientific and 
technological sectors 

5 The impact of gender disparity in science and 0 1.6% 1.6% 56.3% 40.6% 
technology to the development of society. 

The result in table 4.13 reveals that the majority of respondent (71.5%) promote the view 

that females and males have equal ability is science and mathematics while 20.5% of 
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respondents partially agree and 7.9% of respondents do not agree with equal ability of 

females with that of males in science and mathematics. 

On the other hand a significant number of respondents think that engineering is an 

inconvenient profession for females and nursing is a better profession for them than 

electrician. Moreover though 87.3% of respondents claimed that females are equally 

talented as males to be a scientist, 39.5% and 25.8% respondents respectively agree 

and disagree to the idea that females are more gifted in language than in science. 

Moreover, in order to countercheck the forgoing responses of instructors and teachers 

they were asked to indicate to which sex belongs more of the behavior reflected in each 

of the five items in table. The corresponding responses are also shown in the table 4.15 

Table 4.15 Teachers and instructors view about relationship between science and 

sex. 

No Item Male Female Both Sexes 
are equal 

1 More talented to learn scientific and 27.4% 1.6% 71 .0% 
technological knowledge 

2 More interest and tendency toward 80.3% 3.0% 16.7% 
science and mathematics subjects 

3 Capable of being a scientist and 29.7% 0 70.3% 
finding new discoveries in science 

4 High self -confidence to learn 78.8% 1.5% 19.7% 
mathematics and science 

5 The sex for which knowledge in 4.7% 95.3% 
math and science is more important 

Referring to table 4.15 reveals the following major points. 

• Though 71.0% of respondents believe that both sexes are equally talented to 

learn scientific and technological knowledge, still a significant number, 27.4% of 

respondents believe that males are more able than females. 
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• 80.3% respondents indicated that males have more interest and tendency toward 

science and mathematics subjects than females, 

• 78.8% of respondents claimed that males have high confidence in science than 

females. 

• Though 29.7% of respondents believed that males are more capable to be 

sCientist, 70.3% conceded that both sexes are equally able. More over 95.3% 

response say the knowledge of science is important for both sexes. 

Gender stereotyping of occupations is another factor that is believed to contribute to the 

problem of gender disparity in scientific and technological fields of studies. Hence, it 

appears appropriate for this study to investigate whether there are such perceptions 

among students and teachers or not. For this purpose a list of seven occupations were 

given to all subjects in the study and were asked to classify each occupation to the sex 

to which it is more appropriate and convenient. The list of occupations with their 

corresponding percentage of responses is shown in table 4.1 

Table 4.16. Gender stereo typing of occupations 

No Occupation For Males For Females For Both 

1 Office secretary 1.6% 62% 36.4% 

2 Physics teacher 33.2% 1.6% 65.2% 

3 Car mechanic 76.5% 0% 23.5% 

4 Rocket scientist 46.3% 3.2% 50.5% 

5 Biology teacher 1.6% 16.5% 81.9% 

6 Language teacher 1.1% 32.1% 66.8% 

7 Kindergarten teacher 3.3% 59.2% 37.5% 

The data in table 4.16 reveals the prevalence of gender stereotyping of occupations. 

The major points of the findings are: 

• All occupations in the list are stereotyped. That is, though the stereotyping rate 

varies each occupation is classified as male or female domain. 
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• Car mechanic, office secretary, kindergarten teacher and rocket scientist are the 

most stereotyped occupations. 76.5% and 46.3% responses claimed that car 

mechanic Rocket Scientist are a male domain respectively on the other hand 

office secretary (by 62.0%), and kindergarten teacher (by 59.2%) are considered 

to be female domains. 

• Biology teaching is the least stereotyped occupation for 81.9% responses 

claimed it as appropriate for both sexes. 

4.1.3.6 Views of respondents about the factors that hinder females from science 

and mathematics 

As to why the majority of female students do not enroll in science and mathematics 

fields of studies in higher educational institutions, instructors and teachers were asked to 

indicate those items they believe are reasons among five possible alternative items. 

Table 4.17: Reasons for females' reluctance to join science 

No Item % of Respondent 

1 Lower Self-efficacy perception of females 37.5% 

2 Females' perception about science as a difficult field 96.9% 

3 Their belief that males are more talented naturally for science 15.6% 
fields 

4 Lack of role models in the subject 78.% 

The result in table 4.17 shows that teachers and instructors believe that the two factors 

that highly affect females' enrollment in science are the image a science as a difficult 

subject and lack of role models in science fields. Low self-efficacy perception of females 

is also believed to have a significant effect, while the effect of the belief that males are 

naturally talented than females is believed to be smallest. 

Further more students' respondents were asked the problems that female students face 

to be as successful as males in science and mathematics fields. Among the given 
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alternatives the major problems that student respondents indicated with the 

corresponding percentages of responses are. 

• Low expectation of teachers and peers to females' performance in science 

(59.2%) 

• Lack of sufficient time for study due to much work load at home (52. %) 

• Following the traditional trend of avoiding science and mathematics fields 

by females (44.8) 

• Lack of interest in science subjects 

To find out the possible reasons for females reluctance to come to science and 

mathematics fields of studies one of the reasonable step is to ask those female students 

who do not enroll in science and mathematics as to why they didn't choose these fields. 

To this end the female students in language and social science streams were asked to 

choose, among seven possible reasons, and indicate that/those reasons that prevent 

them to join science & mathematics streams in the college. They were also told that they 

can give more than one answer. The reasons of the students with their corresponding 

percentage responses are the following. 

• 33.3% of respondents didn't choose science or mathematics streams 

because they thought that they might not be successful for the subjects 

are difficult. 

• 32.2.% of respondents conceded that they do have sufficient ability and 

interest in science or mathematic, but they lack confidence to enroll in 

these streams being afraid of dismissal. 

• 23.0% and 21.8% of the respondents confessed that they are not 

interested and they do not have the ability in the fields respectively. 

• 8.0% of the respondents though there had interest they were advised not 

to enroll in those fields. 
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• The reasons given by 6.9% of the respondents are that many females don 

not go to the fields and the fields are more convenient to males than to 

females. 

4.1.3.7 Guidance, advice and Encouragement given to female Students 

The type of advice, guidance, and encouragement that females receive from friends, 

parents, teachers etc. can influence their participation in science and mathematics. For 

this purpose, data has been collected from all subjects in the study. 

On the part of instructors they were asked to choose from among alternatives, the type 

of advice they would give to female students if they were asked for their advice as to 

which stream to choose. According to their responses 82.6% of the instructors would 

advice them to choose based on their own interest and tendency, 17.4% of the 

instructors would encourage them to choose science and mathematics while 4.3% 

would advice them not to choose the science or mathematics streams for they are 

difficult for them. 

In the part of high school teachers, their responses to a similar but a little bit modified 

questionnaire question indicate that 57.5% of them have been asked for their advice by 

females students in choosing their streams. Accordingly, 56.5% of the advice given to 

them was they could choose according to their interest, 30.4% of the advice was 

encouragement to females to choose science streams while 4.3% advised females not 

to choose science for it is difficult for females. 

In their response to another question in their questionnaire, 31 % instructor and teacher 

respondents claimed that effort has been made to increase female's enrollment in 

science while 69% responses indicate no effort has been made. More over 56.5% 

instructors indicate that female students enrolled in their departments are encouraged 

and are given support so they could be successful in their studies. As the type of 
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support and encouragement provided to females it is indicated that besides counseling 

advice they are provided with additional tutorial classes. 

On the part of students, as to whether others in which stream to enroll in the college, 

36.8% Social science students responded that they were advised not to join natural 

science and mathematics stream . The most frequently mentioned reasons given for the 

advices were that: 

• Science and mathematics are difficult that they could no succeed; 

• Science and mathematics are not as simple as they appear in high schools, they 

become more and more difficult in college; 

• Those who enroll in science finally become crazy; 

• The fields are difficult for females and they would be dismissed. 

• Though they may understand the subjects the laboratories are very difficult that 

they could not achieve good grade etc. 

4.2. Discussion 

In the preceding parts of this chapter, a detail description of the findings about ,the 

enrollment and achievement patterns of male and female students in ACTE since the 

college started training teachers in 1996 and on the prevalence of gender-related 

perception in the school environment has been presented. The following and the last 

part of this chapter deals with a brief discussion of the main findings of the study. 

4.2.1. Overall enrollment patterns of students in ACTE 

The findings on the enrollment patterns of students during the last seven years in the 

college revealed the prevalence of a high gender disparity both at the collage and 

department levels. 
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The percentages of male (81.78%) and female (18.3%) students so far enrolled in the 

collage clearly show the prevalence of a highly pronounced gender disparity in the 

overall enrollment in the collage. The gender imbalance in ACTE revealed in this study 

together with Atedes' (1991) finding that showed the existence of the same problem at 

AAU, are indication the prevalence of gender imbalance in the higher educational 

institutions in the country. 

A look at table 4.2 shows that the overall distribution of students across departments 

was unbalanced. If students, were distributed equally to all departments the average 

percentage of students enrolled in each department would have been 12.5%. 

Comparing this average percentage with the percentage enrollment in each department 

shows that the physical sciences are among the subject areas in which few students are 

enrolled. This indicates that the problem associated with physical sciences (physics and 

chemistry) is not only very few females are interested in this fields but also the tendency 

that only few males are interested is. If similar tendency occurs in other higher 

education institutions it should be troubling to us because as Belz (1997) pointed out the 

tendency of students avoiding the physical sciences is a concerning issue because it is 

happening when a country needs more and more scientific and technological proficient 

citizens. 

4.2.2. Distribution of female students across Departments. 

It is seen that very few females (18.3%) enrolled in the college. The logical question 

that follows is as to how these few female students are distributed across different 

departments in the college. This is important because it could tell us the existing 

tendency of female students towards different field of studies. In this regard the study 

has unraveled important patterns of female students' departmental enrollment in ACTE. 

Referring to table 4.3, one can easily see that among the total female enrollment in the 

college very few (28.1 %) were channeled to science and mathematics streams. (It 

should be noted that if female students were distributed equally to each department, the 

percentage share of science, and mathematics streams would have been 50%). This is 
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an indication that very few female students are interested in science and mathematics 

subjects. What is interesting is that large majority of female students (65%) were 

concentrated only in to two subject areas: Amharic and English. This tendency of 

female students' reluctance to study science and mathematics and their concentration in 

to language streams in not a case limited to ACTE. The existing literature shows that 

the under-presentation of females in science and mathematics fields is a world wide 

phenomenon (Ngau, 1999; Betz, 1997; GEn, 1997; AKarin, 1993). For instance A 

Karin (1993) ascertained that throughout the world, male students actively enrolled in 

science and mathematics curricula, while female students are channeled into language 

and the liberal arts. What is different for ACTE is that, females are disinterested not only 

in science and mathematics but surprisingly they appear to be disinterested in social 

sciences even more than the sciences and mathematics streams. As to why they are 

least interested in the social sciences is left for interested researchers for it is not the 

territory of this study . 

What is more, a look at table 4.3 and fig 4.1 reveal other interesting patterns of female 

and male student enrollment across departments. One of these is the enrollment 

pattern observed in Amharic and English fields. These subjects not only absorbed the 

highest percentages of female students, but also they are the only two subjects for 

which the percentage female enrollments are much higher than their percentage male 

enrollments i.e. the respective male and female enrollments in Amharic are, 7.4% and 

38.3% and for English are 14.3% and 26.7%). For all other six subject areas, the 

percentage male enrollment is greater than the percentage female enrollment. These 

shows that language stream is more attractive to females and less attractive to males. 

In addition to this, the fact that Amharic is the subject in which both the highest female 

(38.3%) and lowest male (7.4%) enrollment occurred; and that mathematics is the 

subject where the highest number of males (17.9 %) enrolled, where as in physics the 

minimum number of females (1.9%) enrollment occurs-all these lead as to the 

conclusion that females are least attracted to science and mathematics while males are 

least attracted towards languages. These patterns of male-female enrollment patterns 

62 



• 

i 

• 

appears to be in accordance to the perception that considers science and mathematics 

as male domains and language subjects as female domains. 

Another important enrollment pattern of female students that needs mentioning is the 

distribution of those few (28.1 %) female students across the fours subjects in science 

and mathematics streams. As can be seen in table 4.3 or Fig 4.1 the subjects from the 

highest to the least enrollment are Biology (12.8%) Mathematics (7.4%), Chemistry 

(6.0%) and physics (1 .9%). So, among the female students who came to science and 

mathematics the majority (almost half of them) studied Biology, while, the remaining 

were distributed among the physical sciences and mathematics. Particularly, physics 

appears to be the subject to which extremely few females are interested. The fact that 

only 11 females have enrolled in physics during the last seven years seems to be a 

highly concerning situation, for physics is the subject that plays the major role in the 

modern technological progress (Kumar, 1995: Endawork, 1999). 

The fact that the majority of those females, who enrolled in science, are particularly 

joining into Biology in ACTE, is in agreement with existing literature (GETT, 1997; Betz, 

1997; Ngau 1999). For instance Wolpe et aI., (1997) pointed out that Female students 

tend to avoid science and when they enroll in science subjects it is usually in Biology. 

In a word, large majority of female students in ACTE are observed to be highly 

concentrated in the two subject areas; Amharic and English, while they have other six 

possible choices. Their reluctance to enroll particularly in the physical sciences and 

mathematics appears to be due to the influence of gender stereotyped perceptions 

about subject areas, the detailed discussion of which is given in the following sections. 

As to why they also tend to avoid the social , sciences appear to be a situation that 

needs immediate investigation. 
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4.2.3. Gender disparity within departments. 

As shown in table 4.4, and Fig 4.2, except in Amharic, in which females' enrollment is 

slightly more than males, wide gender gaps are observed in all academic subjects. 

More importantly, considering the sex combinations in science and mathematics fields, 

which is the main concern of the study, except For Biology, the percentages of female 

enrollments are less than 10%, while those of male enrollments are more than 90%. 

This is an indication of the seriousness of the problem particularly in the physical 

science and mathematics (Kumar 1995: Endewok, 1999 ). 

It should be also noted that though the percentage ~f females enrolled in Biology 

(17.7%) is better than that of the physical sciences, the gender disparity is still very high. 

The extremely wide gender gap in science and mathematics fields is a consequence of 

the large majority of females being channeled into the two language subject. The 

maximum gender gap is observed in physics where the minimum number of female 

students enrolled. This appears to result from the perception that physics being 

considered as the most difficult subject for females- that is the view that claims physics 

as the most masculine subject area. Contrary to this Amharic appears to be the most 

feminine subject for gender difference stands on the side of females. Regarding physics 

Hegary (1984) stated that the masculine image if physics perpetuated in schools 

appears to be the major factor that hinder females to study the subject. 

To sum up, the extreme gender gap in science and mathematics in the college appears 

to be highly concerning that needs immediate interventional measures. Otherwise, if the 

trend continues, even in the limited case of the college, females appear to be in a most 

disadvantageous position. This is because since the objective of the college is in 

producing teachers for second cycle primary schools, after their collage education 

students are assigned to teach the subject which they have studied in the college. In this 

regard, it appears that teachers particularly in the physical sciences and mathematics 

subjects are most advantageous for most of the time they are assigned in town schools. 

On the other hand students who graduated, particularly form language stream are 
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usually assigned in rural areas, since the graduates, of language stream are large in 

number. 

4.2.4. Achievement patterns of students 

In studying gender disparity in science and mathematics field of studies it appears 

reasonable to look at how those female students enrolled in these fields achieve as 

compared to their male counterparts. This is found to be necessary because first it 

gives an idea as to how female students perform in the fields that are perceived as male 

domains. Secondly the achievement of female students in science and mathematics 

could be used as reference to make decision as to how that majority of females who 

enrolled in language and social sciences achieve in the fields perceived as female 

domains. In other words whether or not those females who avoid sciences achieve 

better than those in science and mathematics could be determined by comparing the 

mean CGPA of the two groups of female students. For this purpose, the mean CGPA of 

all students enrolled in the college during the last seven years was used. 

By applying the statistical t-test, three different achievement comparisons has been 

mad. The first one involved comparison of male and female students' achievements in 

science and mathematic streams. As can be seen in table 4.5(a) and 4.5(b) the out 

come of the Hest for equality of means indicates male students achieve significantly 

higher than female students in science and mathematics subjects. This is in agreement 

in most case of the existing literature (Akarin 1993) It is also in agreement with the 

perception of a significant number of questionnaire respondents which claimed that 

females are not as talented us males in science and mathematics. 

However, it should be noted that, such perceptions that specify subject talents into male­

female domains believed to be factors that affect females' attitude, self-confidence and 

performance (Dweck carlos, 2001); Hill, 2000, khale, 1993; Slaughter & Defoe, 1997). 

For instance, study shows that "students idea about their intelligence, can be influenced 

by the messages they receive and when these ideas charge, changes in performance 
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can follow" (Dweck Carlos 2001 :36). This shows that low expectation of teachers and 

peers about females' ability can influence their performance in the subject areas. 

Moreover, the existing perception about females' lower capability in dOing science and 

mathematics in the school environment can affect females' self esteem and self­

confidence which in turn affect their performance. As Hi" (2000; 24) indicated "biased 

sex-role stereotyping has the effect of lowering women's self esteem". 

The fact that female students in science and mathematics classes lack confidence in 

their ability, that they perceive themselves less efficient in the fields than males were 

indicated by large majority of respondents (table 4.8 and table 4.9). This downscaling of 

their ability may be caused by the gender stereotyping perceptions sustained and 

transmitted in the school environment. However; as large majority of respondents 

indicated female students do not participate in the classroom interaction during science 

and mathematic classes rather they prefer to be silent listeners. This behavior might be 

the result of their lower self-efficacy perception in the subjects which in turn affects their 

confidence. All these situations may contribute for female students' lower performance 

the field of studies concerned. 

As indicated earlier, the achievements of female students in social science and 

language streams as compared to their male counterparts has been investigated mainly 

for the purpose of checking their achievement in the fields they are supposed to be good . 
and hence to check whether their good performance in the non-science fields is one of 

the factors that forced them to be reluctant to study the science and mathematics fieldG. 

To this end, the result of the t-test for equality of means showed that male students in 

the non-science fields achieved significantly higher than female students in the same 

fields. This shows that female students are still lower achievers than male students in 

fields other than science and mathematics. 

Moreover, the comparison of achievements of female students in science and 

mathematics with those female students in social science and language streams has 
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been made by using the t-test analysis for equality of means. The out come of the test, 

as shown in table 4.6 (b), indicate that there is no significant deference between the 

achievement of the two groups of female students. This result tells us several important 

pOints. First, though females students concentrate particularly in the language streams 

they didn't achieve better than those, females enrolled in science and mathematics. 

Thus, females' better achievements could not be the reason for their avoidance of 

science and mathematics and for their concentration in language streams. 

Secondly, the perception that females are good in language subjects than science and 

mathematics subjects, which prevails in the school environment is a mere assumption 

for neither they achieved equal to their male counterparts nor better than those females 

in science and mathematics. 

Moreover, the mean difference between male and female students in science and 

mathematics streams is 0.2386 (tables 4.5 (a) and 4.5 (b)) while the mean difference 

between male and female students in the non-science fields is 0.5251 (tables 4.6 (a) 

and 4.5 (b). The mean difference between male and female students in the social 

science and language streams is much higher than that of the difference in science and 

mathematics streams. Besides that as can be seen in table 4.7 (a) the means 

cumulative GPA of females in science and mathematics (2.4391) is greater than those 

of females in non -science fields (2.3854) by 0.05377. these comparisons show that the 

performance of females in science and mathematics is relatively better than those 

females in language and social science streams. 

In short the findings here indicate that both groups of females in science and 

mathematics as well as those in social science and language streams achieve lower 

than their corresponding male counterparts. In addition females in science and 

mathematics streams, not only scored a higher mean GPA than those females in nOIi­

science streams, but also are relatively better in competing with their male counter parts. 

Thus the majority of female students are interested in languages not because they 

achieve better in these fields than those in science and mathematics. The evidences 
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also disprove the existing perception among teachers and students that considers 

languages as female domains . 

4.2.5. Gender based factors that hinder females' participation in science 

and mathematics fields. 

As indicated previously one of the focus of this study was to investigate some of the 

gender based barriers to females' participation in science and mathematics fields. To 

this end, an attempt was made to investigate certain aspects of the home and the school 

environments that may partly contribute to the reluctance of female students to enroll in 

science and mathematics field of studies. These include parental attitude and domestic 

labor in the home environment, and gender based participations about subjects and 

females' ability in the school environment. 

In this regard, the findings of the study appear to indicate that all the factors investigated 

to be partly responsible to the present tendency of female students towards science and 

mathematics subject areas. A brief account of how these home and school factors could 

contribute to the low participation of female students in science and mathematics areas 

is presented here-under, 

4.2.5.1. Factors in the home environment. 

The possible factors in the home environment that were dealt with in this study were 

parental attitude toward their daughter education and the amounts of domestic labor 

female students are responsible in their homes. 

Parental attitude towards girls' education and the unequal labor in home as compared to 

boys is believed to contribute to girls' reluctance to study science and mathematics at 

higher level of education (ICRW 2000; Mensch 1998; Atsede 1991; Rubbo Anna, 1975). 

The findings of this study are also in agreement with the existing literature. Based on 

their experience at home large majority (90%) of student respondents ascertained that 
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girls were responsible for much more domestic labor at their homes than their brothers 

and hence girls didn't have sufficient time for study, which their brothers did have. This is 

also confirmed by majority of instructors (77.5%) and high school teacher (92.3%). 

These respondents claimed that during their primary and secondary education boys 

have more free time to study than girls. 

It is true that girls' less free time for study than boys influences their performance in all 

subject areas. But evidence indicates that lack of sufficient free time for study highly 

influences the interest and performance of students particularly in science and 

mathematics. This is because as a large majority of respondent instructors (90.5%) and 

high school teachers (95.7%) conceded science and mathematics subject areas require 

relatively more effort and time from students than other subject areas. In this regard 

ICRW (2000) and Atsede (1991) also indicated that, particularly in science and 

mathematics subjects which require more time to exercise, female students would be 

unable to compete with male counter parts, who have more spare time to study. 

The above assertion is confirmed by majority of student respondents (52%), who, 

claimed that one of the obstacles female students face to effectively learn science and 

mathematics subjects in high schools is lack of sufficient spare time to study and 

exercise the subject, for domestic work burden consumes much of their spare time at 

home. 

On the other hand a significant number of student respondents (44.7%) conceded that 

their parents give more value and importance to the education of their boys than their 

girls. The implication is that parents could not be ready to do for their daughters what 

they ought to do in fulfilling the requirements for their schooling. This includes allowing 

more spare time for doing exercises, handworks, and study. Such argument leads to the 

conclusion that science and mathematics are subjects that require sufficient background 

knowledge in lower classes so as to effectively perform the subjects at a higher level of 

schooling. In this regard the findings show that, due to barriers in the home environment, 

females are not in a position to acquire the necessary background knowledge in the 
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fields as their male counterparts do. As a result they would tend to avoid these fields of 

studies at higher education levels for they feel that they would not be able to compete 

with male students. 

Thus the factors in the home environment, namely domestic work burden and parental 

attitude to their education, appear to partly contribute to the reluctance of the majority of 

females to participate in science and mathematics fields of studies. 

4.2.5.2. Gender stereotyping of subjects in the school environment 

Gender stereotyped perception that classifies subject areas into male domains and 

female domains are major factors that hinder female students from enrolling in science 

and mathematics streams (Hill, 2001; GEn, 1997; Betz, 1997; Presser, 1997; A. Karin 

& Hyde, 1993; Khale, 1993). These gender stereotyped views about talents in subject 

areas are commonly exercised in school environments. Such gender specific 

perceptions transmitted in the school environment are believed to be major barriers to 

females to pursue their studies in science and mathematics fields. 

In this regard, the data provides strong evidence that indicate gender stereotyping of 

subjects is a widely promoted perception among teachers and students. 

As can be seen in table 4.12 a significant proportion of respondents (instructors, high 

school teachers and students) indicated physics, chemistry and mathematics subjects 

to be the most difficult areas for females to pursue their studies at higher levels while 

Amharic and English are subjects assumed to be simpler for females. This is an 

indication that gender stereotyping perception which classifies the physical sciences and 

mathematics as male domains and the language subjects as female domains exist 

among instructor teachers as well as students. The fact that such perception exist 

among all groups of respondents with Significant percentage, and that the students 

came from all high schools in the region, are strong evidences that indicate perception 

about subjects as male-female domains is a widely promoted view in many schools . 
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Other evidences obtained from gender specific talent in subject areas also confirms the 

prevalence of gender stereotyped perception in the school environment. One piece of 

evidence is that 39.5% of respondents agree and 25.8% of them partially agree to the 

idea that females are more talented in language areas than in science and mathematics 

subjects. This means a large majority (65.3%) of total respondents perceive language 

subjects as female domains and science and mathematics as male domains. In addition 

to this, though, 71.5% of the total respondents show their agreement to the capability of 

female students to achieve equally as male student science and mathematics, still 7.9% 

of the respondents do not believe so, and other 20.5% are not sure of females' 

capability in the fields for they partially agree in the view. This shows that 28.4% of 

respondents (which is a significant proportion) are suspicious of females' capability of 

doing science and mathematics as males do. Further more, 32.1 % of respondents 

perceive language teaching to be a female domain while 33.2% of them perceive 

physics teaching as male domain occupation. Surprisingly, 29.0% of instructars and 

teachers, which are the most influential persons in the school environment, promote a 

view that males are naturally talented in acquiring scientific and technological knowledge 

than females. 

All these evidences lead us to the same conclusion, that, the physical sciences (physics 

and chemistry) and mathematics subjects are perceived as male domains, that females 

are not expected to compete with males in these fields. Rather it is in language areas 

that females are expected to perform well. The evidence from every direction conform 

that, perceptions about male -female domains of subjects are widely transmitted views 

in the school environment. 

The importance of these findings lies on the fact that the prevailing patterns of students 

enrollments in ACTE could be explained in terms of these findings about gender 

specifics talents in subjects areas. 

The view that females are more talented in languages, which are considered as female 

domains, appears to be the major factor that caused the concentration of females' 

71 



.. 

• 

i 

• 

.. 

students into Amharic and English fields, while they have other six alternative choices. 

Similarly, the perception that considers science and mathematics as male domains, that 

females are incapable of competing in these fields with males appears to be nor of the 

main reasons for females' reluctance to study these fields. 

More interestingly, every detail of the male female enrollment patterns observed in 

ACTE could be explained in terms of these gender appropriate subject perceptions. 

One of this is that the enrollment patterns observed in Amharc and English subjects. 

These subjects areas besides absorbing the majority of female students (65% enrolled 

in the college, they are also the only two subject areas in which the percentage male 

share less than the percentage female share. Table 4.3 and fig 4-1 show that, for all 

other subjects the percentage male share is greater than their percentage female share. 

More over, considering the sex combinations within departments (table 4.4. and fig 4.2) 

the minimum gender disparity is observed in English and Amharic. For that matter, the 

percentage of females (53.7%) enrolled in Amharic is greater than the percentage of 

males (46.3%) in this field. These entire enrollment patterns show that compared to 

other subject · areas, Amharic and English are the two subject areas that attracted 

highest numbers of female students and least numbers of male students. This is in 

accordance with perception that considers the languages as female domains. 

Similar observation in table 4.3, table 4.4, Fig 4.1 and 4.2 reveals that physical sciences 

and mathematics are those areas, which attracted very few female students, and as a 

result of which, the subjects in which the highest gender disparities are observed . 

Moreover, it is worth to mention that, compared to physical sciences and mathematics, 

biology is the science subject in which better enrollment of females is observed. This 

may be due to the fact that biology is perceived as the science subject which is 

manageable by females. Although some respondents (14.9%) view Biology as a difficult 

subject for females, almost twice of the respondents (29.65) also classified it as one of 

the simple subjects. 
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In short the physical sciences and mathematics are the subject areas that are perceived 

as male-domains, and these same subjects are in which extremely few females enrolled 

and the highest gender disparity is observed. Country to this, Amharic and English 

are subjects perceived as female domains and where the highest number of females 

enrolled and lowest gender disparity is observed. 

To sum up, the above discussion can be summarized into the following points. Ample 

evidence show that gender specific perceptions that consider physical sciences and 

mathematics as males' domains and the language subjects as female domain exist 

among teacher and students in the school environment. Consequently, the glaring 

gender disparity in physical sciences and mathematics subjects; the reluctance of the 

large majority of females to enroll into these fields and their concentration into the 

language streams appears to be partly caused by these perception. 

4.2.5.3. Down Scaling of Females' Ability 

Based on their gender based perceptions about subject areas teachers and peers may 

reflect their low expectation attitudes towards female's performance in science and 

mathematics which are perceived as male domains. Such attitudes of teachers and 

peers towards females' ability in science and mathematics highly influence their interest 

and performance in these fields (EI-Sanbadary, 1993; GETT, 1997). 

In this regard evidence in the study indicate that teachers and peers have low 

expectation towards females ability in science and mathematics fields. On the part of 

teachers, in their responses shown in table 4.14, 28.1 % believe that the capability of 

females to pursue their education at higher levels in science and mathematics is low, 

and 59.3 indicated that females, interest and effort in these fields are low. This implies 

teachers do not expect females to be interested and make effort in the fields. Low 

expectation of teachers towards female students ability in science and mathematics is 

also confirmed by science and mathematics student respondents. Among these 63.1 % 

students agree that their teachers have lower expectation of females and 52.3% them 

conceded that teachers perceive female students as less able than males in science 
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and mathematics. These are some of the piece of evidence that indicate teachers 

attitude towards females performance in this fields . 

As to peers attitude, 52.2% of student respondents form social science and language 

streams (all of which are females) conceded that male students perceive themselves a.s 

more talented in science and mathematics than females. Moreover, a large majority of 

student respondents (59.2%) claimed that the low expectations of teachers and peers 

towards females performance in science is one of the factors that causes females' low 

participation in science. 

In general, the gender stereotyping of subjects discussed before added to this down­

scaling of female's ability in the fields concerned are believed to be psychological 

barriers to female students to enroll in these fields. In this regard Kahel et al. (1993) 

asserted that the widely propagated gender stereotyping ultimately creates low-efficacy 

in the minds of females. As result females do not anticipate higher performance in 

science fields and hence do not tend to pursue their studies in these fields. It is enough 

to mention what a female student respondent wrote in answering an item in a 

questionnaire question about peers' attitude towards female students' ability in 

mathematics. She said that down scaling of females' ability in science and mathematics 

is a common occurrence in schools. The example she gave is what a male student said 

which reads ''females' knowledge in mathematics can not go beyond polynomials". She 

added that "how can female students be confident in this fields in this demoralizing 

circumstances?" 

The above argument lead us to the conclusion that even if females are interested and 

perform well in science and mathematics the gendered messages form teachers and 

peers could be psychological barriers to then and they may not have the confidence to 

choose these fields. Regarding this slaughter and Defoe (1997) ascertained that 

students' self perceptions about their academic abilities and potential are especially 

influenced by what teachers and peers expect form them. Eccles (1997) added that 

self- perception of female students about their ability in science could be shaped in 
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accordance with the expectations of teachers and peers. The fact that female students' 

low self-efficacy perception; their low confidence in their ability; their lower participation 

in classrooms, etc, all these behaviors of female students in science and mathematics 

classes, which are indicated by a large majority of respondents, appear to be caused by 

partly from the above described attitudes of teachers and peers. 

The impact of such attitude of teachers and peers towards females' ability in science 

and mathematics is reflected form the response of female social science and language 

students to a questionnaire question. As to why they didn't choose science and 

mathematics field 32.2% of respondent female students concede that they do have 

sufficient ability and interest in the fields, but they lack confidence to enroll in these 

streams being afraid of dismissal. Moreover other 33.3% of the respondents didn't 

choose the fields because they thought that they might not be successful for the 

subjects are perceived as difficult. 

To come to the point teachers' and peers' low expectancy of female's ability in science 

and mathematics also appears to contribute to the alienation of females fromm science 

and mathematics fields. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1. summary 

The main focus of the study was to investigate the participation of female students in 

science and mathematics streams in Awassa College of teacher Education; their 

achievement in science and mathematics as compared to male students and the 

influence of gender biased perception on female students' choice of subject areas. To 

this end a descriptive approach was employed and the instruments of data collection 

used were questionnaire and document analysis . 

For the purpose of investigating gender inequality in science and mathematics fields in ACTE as 

well as to examine other aspects of gender related enrollment patterns, the overall enrolment 

data since 1996 has been collected and analyzed. 

Moreover, since gender biased perceptions are believed to be factors that would 

influence females' choice of subjects the influence of certain aspects of such 

perceptions was also given attention in the study. In this regard questionnaires were 

used to asses the prevalence of gender biased perceptions in the school environment that 

influence females' partiCipation in science and mathematics fields. In addition to this the 

influence of home environment to females' attitude and performance in science and 

mathematics fields was also dealt with. In this respect the gender related factors that were 

examined include, parents' attitude towards females' education and domestic work load in the 

home environment and the factors in the school environment namely, gender stereotyping of 

subjects; perceptions about females' talents in science related subjects, gender stereotyping 

of occupations and some other related perceptions. The main outcomes of the study are 

as stated briefly belw. 
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• The majority of females (65%) who enrolled in the college for the last 

seven years were channeled into the language streams. Very few of them 

were enrolled in science and mathematics streams. Particularly the 

physical sciences (physics and chemistry) and mathematics were among 

the fields in which the lowest number of female students enrolled. Physics 

was found to be the field in which the lowest percentage (1.9%) of females 

enrolled while Amharic was the highest percentage (38.3%) of female 

enrollment observed. 

• As a result of females' avoidance of science and mathematics streams and 

their concentration to the language streams, the gender disparity in 

science and mathematics fields is observed to be extremely high. The 

percentage of females enrolled in physics, chemistry and mathematics 

fields was less than 10% while the percentage of males in these fields was 

more than 90% which indicates the prevalence of extreme gender disparity 

particularly in the physical sciences and mathematics fields. Though the 

percentage of females enrolled in Biology is better than that of the physical 

sciences and mathematics, still the gender in balance in Biology is very high 

These findings about the tendency of the majority of females being 

interested in the languages and the prevalence of high gender inequality 

particularly in physical science and mathematics streams in agreement 

with the existing literature (Wolpe 1997; snyder and Mary 1995; Ngau 

1999; Atsede 1991). 

• As to the achievement of females' students, it is found out that both 

groups of females in science and mathematics fields as well as those in 

language and social science fields under achieved as compared to their 

corresponding male counterparts. Moreover, the mean cumulative GPA of 

female students in science and mathematics streams is found to be 

greater than that of females in language and social science streams, 

showing that females in science and mathematics achieved better than 

those females in non-science fields. Additionally it is also seen that, 

though both groups of females under-achieved as compared to their 
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respective male counterparts, comparison of means showed that females 

in science and mathematics to be relatively better competent with their 

respective males than females in non-science fields 

• Regarding the influence of gender biased perceptions, all the factors dealt 

in the study appear to contribute to the reluctance of females to enroll in 

science and mathematics fields of studies . 

Factors in the home environment appear to influence females attitude and performance 

in science and mathematics subjects during their high schooling. The evidences indicate 

that parents give more importance to the education of their sons than their daughters. In 

addition, compared to boys, girls are commonly carrying much more domestic work load 

in their homes. As a result of these female students were not able to study and do more 

exercises in science and mathematics which are believed to be subjects that need 

relatively more time and effort from students 

• As to the prevalence of gender biased perception related to subject 

talents, the evidences indicate that such perceptions are sustained within 

the school environment. One of these perceptions that exist among 

teachers and students is the classification of subjects in accordance to 

gender. Thus physics, mathematics and chemistry are perceived as male 

domains while, Amharic, English, Geography are subjects perceived as 

female domain. Accordingly the "male-domain" subjects are considered as 

subject in which females are unable to succeed at higher levels of 

education while the subjects in the ''female domain" are viewed as areas in 

which females could be successful. 

• Based on gender stereotyped perceptions a significant number of teachers 

and male students appear to have low expectations about females' ability 

and performance in science and mathematics fields on the other hand the 

view that females are talented in languages than in science appears to be 

sustained in the school environment. 

• As to the behavior of females in science and mathematics classes the 

questionnaire evidences showed that female students are low interactive 

78 



• 

• 

• 

• 

• 

• 

in the class and have low self - confidence and low self-efficacy 

perception in science and mathematics subjects. 

• Finally other reasons indicated by respondents as to why females do not 

interested in science were given by respondents, among which most 

frequently stated were: 

- Low expectation of teachers and peers to females' performance is 

since and mathematics 

Lack of sufficient time to study the subjects due to much work load at 

home 

- The image of science and mathematics as difficult subjects 

- Lack of confidence in spite of the fact that they have interest and 

ability in the areas 

- Guidance and advice from others and 

- Lack of interest 

5.2. Conclusion 

The extremely high gender disparity in science and mathematics field of studies in 

ACTE appears to be caused by multiple factors that influence females' attitude, interest 

and performance in these fields. Among the investigated factors in this study, the gender 

stereotyping of subjects as male female domains, the perception that considers females 

incapable of doing science and mathematics as males do, as a consequence of which, 

low expectation of teachers and peers to females' performance in science and 

mathematics appear to be the major factor that contribute to females' low participation in 

these fields. Ample evidences show such perceptions are wildly being transmitted in the 

school environment. Since teachers are the most influential persons in the school 

environment, particularly the existence of such perceptions among teachers appear to 

be highly influential to females' attitude and performance to science and mathematics 

fields for they may directly or indirectly transmit messages that hinder females to enroll 

in these areas of studies. The classroom behavior reflected by female students such as 

low-confidence and low-efficacy perceptions in science and mathematics seem to be 

resulted from such influences. 
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In addition to this the home environment in which female students live during their 

schooling seems to contribute to their existing tendency towards science and 

mathematics fields. The fact that parents give less importance to their daughters' 

education, and that they are responsible to a much more domestic labor seem to put 

female students in a disadvantages position than male students. This is because the 

unequal domestic work load leaves them with no or little time to study their subjects at 

home. This situation particularly affects their atitude and performance towards science 

and mathematics because these subjects are believed to require relatively more time to 

exercise them. As a result, female students could not acquire the necessary background 

knowledge at lower classes to pursue the studies at higher levels. So these factors in _ 

the home environment may partly affect females enrollment in science and mathemati~ 
fields. 

Further more, the widely prevalent perception that females are more talented in the 

languages and hence they would be more successful in language subjects than in 

science and mathematics appears, at least, in the case of ACTE a mere assumption, for 

it is those females in science and mathematics streams that achieved better than those 

in language and social science streams . 

Finally, gender disparity in science and mathematics fields, despite its high magnitude 

and the serious consequence it entails, it appears that little or no attention has been 

given. Considering the impact it can cause in the long run, gender disparity, in science and 

mathematics should be given the attention it deserves 

5.3. Recommendations 

Gender disparity in science and related subject areas in higher educational institutions is 

part of the overall gender imbalance in the access to education, particularly today, when 

the knowledge and skill in science is more required female students appear to be more 

and more disinterested in the fields. This atitude of female students towards science and 

80 



I · 

• 

• 

• 

• 

• 

mathematics hurts both females concerned as well the over all society. Thus it is a 

problem that calls for immediate interventional measures at least to reduce the 

prevailing extreme gap between female and male enrollment is these fields. Besides 

that despite the seriousness of the problem it appears that, it has attracted little or no 

attention even in the research area. Thus based upon the outcome of this study the 

following main recommendations are given. 

• In order to solve the problem of gender disparity in science and 

mathematics fields, the root causes to the problem must be known. Thus more 

research studies should be initiated and conducted in the area. 

• Appropriate measures have to be taken in order to reduce the highly 

prevailing gender biased perception in relation to science and technology, 

among teachers and students 

• Counseling and advising services need to be provided to female students' 

so as to build up their self confidence and self-efficacy perception in 

science and mathematics 

• Appropriate guidance and encouragement should be given to female 

students during their subject choices so as to bring to science at least 

those females who have interest in the fields 

• Particularly teacher training institutes and teacher education colleges could 

play an important role in reducing the gender biased perceptions in the 

school environment by producing teachers who are free of such biases. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1. summary 

The main focus of the study was to investigate the participation of female students in 

science and mathematics streams in Awassa College of teacher Education; their 

achievement in science and mathematics as compared to male students and the 

influence of gender biased perception on female students' choice of subject areas. To 

this end a descriptive approach was employed and the instruments of data collection 

used were questionnaire and document analysis . 

For the purpose of investigating gender inequality in science and mathematics fields in ACTE as 

well as to examine other aspects of gender related enrollment patterns, the overall enrolment 

data since 1996 has been collected and analyzed . 

Moreover, since gender biased perceptions are believed to be factors that would 

influence females' choice of subjects the influence of certain aspects of such 

perceptions was also given attention in the study. In this regard questionnaires were 

used to asses the prevalence of gender biased perceptions in the school environment that 

influence females' participation in science and mathematics fields. In addition to this the 

influence of home environment to females' attitude and performance in science and 

mathematics fields was also dealt with. In this respect the gender related factors that were 

examined include, parents' attitude towards females' education and domestic work load in the 

home environment and the factors in the school environment namely, gender stereotyping of 

subjects; perceptions about females' talents in science related subjects, gender stereotyping 

of occupations and some other related perceptions. The main outcomes of the study are 

as stated briefly belw. 
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• The majority of females (65%) who enrolled in the college for the last 

seven years were channeled into the language streams. Very few of them 

were enrolled in science and mathematics streams. Particularly the 

physical sciences (physics and chemistry) and mathematics were among 

the fields in which the lowest number of female students enrolled. Physics 

was found to be the field in which the lowest percentage (1.9%) of females 

enrolled while Amharic was the highest percentage (38.3%) of female 

enrollment observed. 

• As a result of females' avoidance of science and mathematics streams and 

their concentration to the language streams, the gender disparity in 

science and mathematics fields is observed to be extremely high. The 

percentage of females enrolled in physics, chemistry and mathematics 

fields was less than 10% while the percentage of males in these fields was 

more than 90% which indicates the prevalence of extreme gender disparity 

particularly in the physical sciences and mathematics fields. T!!QYgh th~ 

percentage of females enrolled in Biology is better than that of the physical 

sciences and mathematics, still the gender in balance in Biology is very high 

These findings about the tendency of the majority of females being 

interested in the languages and the prevalence of high gender inequality 

particularly in physical science and mathematics streams in agreement 

with the existing literature (Wolpe 1997; snyder and Mary 1995; Ngau 

1999; Atsede 1991). 

• As to the achievement of females' students, it is found out that both 

groups of females in science and mathematics fields as well as those in 

language and social science fields under achieved as compared to their 

corresponding male counterparts. Moreover, the mean cumulative GPA of 

female students in science and mathematics streams is found to be 

greater than that of females in language and social science streams, 

showing that females in science and mathematics achieved better than 

those females in non-science fields. Additionally it is also seen that, 

though both groups of females under-achieved as compared to their 
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respective male counterparts, comparison of means showed that females 

in science and mathematics to be relatively better competent with their 

respective males than females in non-science fields 

• Regarding the influence of gender biased perceptions, all the factors dealt 

in the study appear to contribute to the reluctance of females to enroll in 

science and mathematics fields of studies. 

Factors in the home environment appear to influence females attitude and performance 

in science and mathematics subjects during their high schooling. The evidences indicate 

that parents give more importance to the education of their sons than their daughters. In 

addition, compared to boys, girls are commonly carrying much more domestic work load 

in their homes. As a result of these female students were not able to study and do more 

exercises in science and mathematics which are believed to be subjects that need 

relatively more time and effort from students 

• As to the prevalence of gender biased perception related to subject 

talents, the evidences indicate that such perceptions are sustained within 

the school environment. One of these perceptions that exist among 

teachers and students is the classification of subjects in accordance to 

gender. Thus physics, mathematics and chemistry are perceived as male 

domains while, Amharic, English, Geography are subjects perceived as 

female domain. Accordingly the "male-domain" subjects are considered as 

subject in which females are unable to succeed at higher levels of 

education while the subjects in the ''female domain" are viewed as areas in 

which females could be successful. 

• Based on gender stereotyped perceptions a significant number of teachers 

and male students appear to have low expectations about females' ability 

and performance in science and mathematics fields on the other hand the 

view that females are talented in languages than in science appears to be 

sustained in the school environment. 

• As to the behavior of females in science and mathematics classes the 

questionnaire evidences showed that female students are low interactive 
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in the class and have low self - confidence and low self-efficacy 

perception in science and mathematics subjects. 

• Finally other reasons indicated by respondents as to why females do not 

interested in science were given by respondents, among which most 

frequently stated were: 

Low expectation of teachers and peers to females' performance is 

since and mathematics 

Lack of sufficient time to study the subjects due to much work load at 

home 

- The image of science and mathematics as difficult subjects 

Lack of confidence in spite of the fact that they have interest and 

ability in the areas 

Guidance and advice from others and 

Lack of interest 

5.2. Conclusion 

The extremely high gender disparity in science and mathematics field of studies in 

ACTE appears to be caused by multiple factors that influence females' attitude, interest 

and performance in these fields. Among the investigated factors in this study, the gender 

stereotyping of subjects as male female domains, the perception that considers females 

incapable of doing science and mathematics as males do, as a consequence of which, 

low expectation of teachers and peers to females' performance in science and 

mathematics appear to be the major factor that contribute to females' low participatior:l in 

these fields. Ample evidences show such perceptions are wildly being transmitted in the 

school environment. Since teachers are the most influential persons in the school 

environment, particularly the existence of such perceptions among teachers appear to 

be highly influential to females' attitude and performance to science and mathematics 

fields for they may directly or indirectly transmit messages that hinder females to enroll 

in these areas of studies. The classroom behavior reflected by female students such as 

low-confidence and low-efficacy perceptions in science and mathematics seem to be 

resulted from such influences. 
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In addition to this the home environment in which female students live during their 

schooling seems to contribute to their existing tendency towards science and 

mathematics fields. The fact that parents give less importance to their daughters' 

education, and that they are responsible to a much more domestic labor seem to put 

female students in a disadvantages position than male students. This is because the 

unequal domestic work load leaves them with no or little time to study their subjects at 

home. This situation particularly affects their atitude and performance towards science 

and mathematics because these subjects are believed to require relatively more time to 

exercise them. As a result, female students could not acquire the necessary background 

knowledge at lower classes to pursue the studies at higher levels. So these factors in 

the home environment may partly affect females enrollment in science and mathematics 

fields. 

~ 

Further more, the widely prevalent perception that females are more talented in the 

languages and hence they would be more successful in language subjects than in 

science and mathematics appears, at least, in the case of ACTE a mere assumption, for 

it is those females in science and mathematics streams that achieved better than those 

in language and social science streams. 

Finally, gender disparity in science and mathematics fields, despite its high magnitude 

and the serious consequence it entails, it appears that little or no attention has been 

given. Considering the impact it can cause in the long run, gender disparity, in science and 

mathematics should be given the attention it deseNes 

5.3. Recommendations 

Gender disparity in science and related subject areas in higher educational institutions is 

part of the overall gender imbalance in the access to education, particularly today, when 

the knowledge and skill in science is more required female students appear to be more 

and more disinterested in the fields. This atitude of female students towards science and 

80 



• 

• 

• 

i 

• 

References 
f..-

Atsede Wondimagegn (1991). "Women in Science and Technology in 

f-

Ethiopia." In Tsehai Berhance-sellassie (Edr) , Gender 

Issues in Ethiopia. Institute of Ethiopian Studies: AAU. 

Barbara Junge and Mekelich Gidey (1998). "Gender role models". In 

¥ 

Amare Asgedim et.al (Eds). Quality Education in Ethiopia: 

Vision& for the 21st century. Proceedings of national 

conference Held in Awassa College of Teacher Education. 

12-18 Huly, 1998. IER: AAU 

Bellew Rosemany T. and Elizabeth M. king (1993). "Educating women: 

Lessons from experience". In king Elizabeth M. and M. 

Anne HiIl (Eds) , Womens' Education in Developing 

countries: Barriers, Benefits and policies. London: The 

John's Hopkins University Press. 

Beneth Clarence (1970). Physics without Mathematics. Great Britain: 

Harper and Row Pu'!Jlisher 

Betz Nancy (1997). "What stops women and Minorites from choosing and 

completing Majors in Science and Enginee.ring?" In 

Johnson David (Edr), Minorities and Girls in School: 

Effects on Achievement and performance. London: SAGE 

Publications. 

Bustillo Ines (1993) "Latin ..A..merica and the Carribbean". In king 

Elizabeth M and Hill M. Ane (Eds), Women's Education in 

Developing Countries: Barniers, Benefits and poliCies 

London: The Jon's Hopkins University Press . 

Brydon Lynne and Sylvia chant (1989). Women in the Third world: 

Gender Issues in Rural and Urban Areas. England: 

Edward Elger publishing-Limited. 

) 



• 

• 

• 

• 

• 

Conly shante (1998), "Gender Gaps and Gains." In Rowley John (Edr) , 

People and the planet: The child Girl. London: World wide 

Fund for nature 

Eccles Jacquelynne (1997). "User-Friendly SCience and Mathematics: Can 

It Interest Girls and Minorities in Breaking Through the 

Middle School Wall?" In Johnson David (Edr), Minorites 

and Girls in School: Effects on Achievement and 

?erfonnance. London: SAGE Publications. 

EI-Sanaba.ry. N (1993), "Middle East and North Africa". In king and Hill 

. and M. Anne (Eds). Womens' Education in Developing 

countries: Barriers, Benefits and poliCies. V/ashington 

D.C: The World Bank. 

Finn, Reis and Dulberg (1982). "Sex Differences in educational 

l~Jainrnent: The process" In Kelly Gail and Carolyn M . 

Blliott (Eds). Womens' Education in the Third World: 

comparative perspectives. New York: State university of 

New York Press. 

G. Lon.:isburg (1988). Elementary Text Book on physics: Mechanies Heat 

and Molecular Physics. USSR: Mir Publishers. 

Green and Lori (1998). "Gender Sustainable Development and improved 

Resourse Management in Africa." In Veit peter (Edr). 

Africans' valua.ble Assets. Baltimore: World Resourse 

/ institute. 

Hill Grabame (2001). A level psychology Through Diagrams Grate Britain: 

Oxford University Press, 

Hill M. Anne and Elizabeth M. king (1993, "women's Education in 

Developing countries: An overview". In king Elizabeth M. 

and M. Anne Hill (Eds). Women's Education in Developing 

countries: Barriers, Benefits, and poliCies London: The 

John's Hopkins University Press. 



Hyde Karin A.L. (1993), "Sub-Saharan Africa", In king Elizabeth M. and 

M. Anne Hill (Eds). Womens' Education in Developing 

countries: Barriers, Benefits and poliCies. London: The 

John's Hopkins University Press. 

ICRW (2000). Adolescent Girls' Livelihdods; Essential questions, 

Essential tools: A report on a Workshop. Washington: 

ICRW. 

IW (2000). ABC of women workers' Rights and Gender Equality. Geneva: 

IW. 

IPPF (2000). International planned parenthood Federation charter on 

Sexual and Reproductive Rights. London: IPPF. 

Jacqueline Chabaud (1970). The Education of Advancement of women. 

Paris: UNESCO. 

Krishanamurthy Ranjani (1994). "Gender concepts in Traning and 

planning." In Rao Aruna et.al (Eds) , Gender Traners 

Workshop Report: Reflections and Learring. Amsterdam: 

Royal Trapical Institute. 

Krishna Rajmalhreye (1982). "Women work and science in India". In kelly 

Gail and Carolyn M. Ellisth (Eds), Womens' Education in 

the Third world: Comparative perspectives. New York: 

State University of New York press. 

Klli'1lar Amit (1995) . Teaching of physical scinces. New Delhi: Anmol 
• 

• 

publishing pvt. Ltd. 

Lai C.H. and Azim Kidwai (1989) Ideals and Realities: Selected Essays of 

Abus Salam, Singapor: World Scientific Publishing Co. 

Pte. Ltd. 

Mensch Barbara et al. (1998). The unchartered passage: Girls 

Adolescence in the Developing countries USA: Population 

Council. 



• 

• 

• 

• 

• 

rA4.11 1.1111 ~~ ifCL" 'i'; I 
ft+ OJIIO""-r'''' AnDIa UC-,,'I11. "J I 

1\L/~I::'iJlVB M ~ .. , f 
tT f) ~" • 

Ngau M. Margaret (1999). "Female marginalization in Vocational and 

Technical Education in Kenya: A case study" In / /D: 

/ossrea/docs/journal/jan 1999 X vno1/ Jornalngau/. 

Htm. 

Njambi Leah Wajama (1998). "Role of Research in promoting Quality 

Education: A Gender Perspective". In Amare Asgedom et 

al. (Eds), Quality of Education in Ethiopia: Visions for The 

21st century. Proceedings of National Conference Held in 

Awassa College of Teacher Education 12-18 July, 1998. 

IER: AAU. 

PAl (1908). Educating Girls: Gender Gaps and Gains. Report on Progress 

Towards world population Stabilization New York: PAl. 

Pietila Hilkka (2001). "Eradicating poverty by Building a Welfare SOCiety." 

In Daw Safiatou (Edr), Cooperation South New York: UNDP. 

PRB (2000) . The world's youth 2000. Washtngton D.C: PRE 

Presser Harriet (1997) . "Demography Feminine and the Science policy 

Nexus." In population and Development Review. June 

1997,23(2) USA: Population Council 

;1emy Dorothy (1975). "Underdevelopment and the Experience of 

women." In Reiter Rayan (Edr). Toward and Anthropology 

of Women. New York: Monthly Review Press. 

Rubbo Anna (1975). "The spread f.) f capitalism in Rural Colombia". In 

Reter Rayan R, Toward Anthropology of women New York: 

Monthly review press. 

Slaughter Defoe (1997). "Ethnicity, poverty, and children's Educability: A 

Developmental perspective". In Johnson David (Edr). 

Minorities and Girls in School: Effects on Achievement 

and performance. London: SAGE Publication. 

Snyder Margaret and Mary Tadesse (1995). African women and 

Development: A history. Johannesburg: Witwatersrand 

University Press . 



• 

• 

• 

Solcum Salley (1975). "women the Gatherer; Male bias in anthropology" 

of women. New York: Monthly Review Press . 

Tilak Jandhyal B.G. (1993), "East Mrica." In king Hill M. Anne (Eds) , 

Womens' Education in Developing countries: Barriers. 

Benefits and polici~s. Washington D.C,: The World Bank. 

TIrufat Bekele (1998). "Gender in Ethiopia". In Amare Assedom etal (Eds) . 

QUality Education in Ethiopia: Visions for the 21st 

century. Proceedings of national conference Held in 

Awassa College of Teacher Education. 12-18 Huly. 1998. 

IER: AAU 

UNDP (2000). Womens' Issues Five Years Mter Beifing: Progress and 

Drawbacks. New York: UNDP 

Webster Paula (1975). "Matriarchy; A vision of power". In Reiter Ryan 

(Edr). Toward an AnthropoIc.gy of women. New York: 

Monthly Review Press. 

Wolpe Ann Marie Et a! (1997). Gender Equity in Education a Report by 

the GE'IT. South Mrica: Department of Education. 

Yalew Endawork (1997). "Self-Efficacy. Perceived importance, attitudes. 

and Achievement in physics among Tana Haik 

comprehensive school Male and Female students: A path 

Analysis". In amare Asgedom et al. (Eds). The Ethiopian 

Journal of Eduction. 17(1). 29-49 

Yates Barbara (1982). "Church. state and Education in Belgian Mrica." 

In Gait P. Kelly and Carolyn M. Elliott (Eds). Womens' 

Education in the Third world: Comparative Perspectives. 

New York: State University of New York Press. 

Yelfign Worku (1998). Participation of Girls and women in scientific 

Technical and vocational Education in Ethiopia. MOE 

(Unpu blished). 



• 

.. 

• 

• 

• 

• 

r""th·1\9U C; A. '}(}Tt--h7i'} T~UCT h~A 

nnCPLl1 (JD/t/Prb£- ~rilCl Ll1,e')n'l ~:l?')'l' r'bt tl11]c,9Jf ~ITl!qur') (JDm,ecr 

~1i.U O1lm2cp CPS' MUlJ nllCPUj O1lguUG. 7 tit rr\£- 1\1' tUlJc.9lf nUi~nn ~tguuct 

O1lnrf 9f')fo}7 tUitfi.S' l1~t n7R.l.}gu 1\1' ·~UlJc.9lf ~Uj~7n 1'guUCtf7 (101lUlJC 

n7CP~t ~ITlll!trlf[l}7 guh79i'f r'lUlJrncp r'l01).£e, 1[1} '1'S't IlJ'I-r O1lG~ r'lUlJ"71t \[I}:: 

n01llngu nS'7t ~01).T'i[l} thhr'lS O1lG~ r'l'1'S't nll.ts Ilntcpg-{,! n7£01).S'e,[I} n01l17Hl1 

nH.U ntf r'ltnnrt '1' 9et' 9lf ~G.UiH}7 ~"71.'l ngult ~01).978flC~ O1lM n01lnmt 

n7.Q:ttfln<'1 n~m~ cp\} [I}.Q: 1H.9f\}7 n[l}t1'\} r'lgutnnrl 01le,~ ncp.Q:ITll9 gunJS'Q7 

r'lUlJCPe, 11 nrn1lr'lI.}:: 

1.1 ?;r __________ _ 

l.~ -'t.TCTOV';:" _______ _ 

1.3 povn(7iO -t- W(. ,~ ______ _ 

1.5 (In,-I'oll7i O1'()1' T9"UCT Oov°'lC ~.e ro,! 11- m'}~9"r, ~,U:,~ ~tl7i 

-{l11;J·:fOJ, 9u
'; .f'IJA '1aJ'= 

1.5.1 (I)'H:9" _____ _ 

2. tJUDtJ'IC u,/()-I. II
'/(: :JC r-l·yrH· ovt.~ O-l'Om'T flP. (l;r?>:f (luv£lu'/t'r 

m f!.-9" O't-o(J)-:" "l1' ll'i" (l}'()rp 0 OVAh"')- 0 11 ,/ ~'C"1 f!.-OVt\t'\. 

~.l ~tJ,'} r9":'·I1'/(,(l'} P-t-9U UC:" hlj:f.\ /Pl,TC-t-OV'}T/ p·'·QlJJ?.o7im' 

~\ '; j?., T '101·! 



• 

I ~ 

• 

• 

o . 9" C 61;}. ~ {Vt If cr 0 ov 1.('. .t7 

o .f' (\ 9" C 66), Va 'r OV .t7 (l. 0 un cp f C 

~~ ovA~ ~(\ __________________________________ __ 

2.2 OOV:~OV6.f' hl'ov.('.lI7iO_r cp,et.7i hlf'l cro"f.ov6f fl'ov.('.ll7iO_r 

f_r9"UC -r h C;:A 9"1 'lOC ? ________________________ _ 

2." tl7 ~ >,Ml ) O~ htt:t\ O'lOC7iO-r 'lit onl9" f9"_rro{arcr 0~~1<>_r 

f9°_rh;l' 1' Vaar _r9"UC_r 9"1 'lOC ? ___ _______ __ 

2.4 (J)J!. Uf,e'}()r, ( 6..H.h~:h.°?~-r&:C}r-ft..'l) f'l,U"fll _r9"UC'Y'T1 (\°71'c;'_r 

fA ovt.1'n. ro- (\9"1.t7'llD- ? hh1.t7 O~,e ov/.\() ~(\ OV()m-r ,e3F~A:: 

o 1' ft..;1"' ~(\~(\~ 

o C;:~ 1<>_r ~(\t\.(\~ 

o 04! T(\o;rr, C;:~1o_r hf(\~ oovC;:6-_r 

o ()A' T 01ltJ-r ~(\D7.e1(l. 

o '-'i.e '}~cr 'I. Ufll h().{,T ,eA~ (\(J)1,9,"f fO(\m hOV:f ~(\lf'l-

o hrt.t7 ~(\tf'l- ~.eUft}(\~ .e"f~A 1I\'.. 0D"J(}1I 

o Cf: ~1<>_r 05' t.19" 0(}9>"f ( (l,·"'(}11:~.('.~ ov9"UC) 9"hC 

~(\v"f 9"h '}.f··y· :r ~(\ . Q 1(\0· ___________ ___ _ 



• 

• 

• 

• 

,. 

2.5 h 7 "1 fltl 1O~~ n~A O'lOC7iO-r 1.11. O"'OtJ~:{I)< ht\. f\ .. ~r· {.) -,· i'io 

OJ<m -r r 9" ;:I' 'ftUFf ar f '10 ~ Y' f) -r f -r ru c -r (H~ '1+ f 9u ') 9" '} 

'10~ ? 

1. _________ __ 

2. ________ _ 

3. ________ _ 

2.6 ()-f\-t-~ Y-t.7{ -rlfl.-r O'lOC7iO-r 1.H. h~H.hflTh.0?f)-r~Tl}r-t\o~ Cj 

1. Uf-fl -rruc-y.."f ODt")hA fD?O-fl7iCj O<i:Jl,.,-r :"h~-rl\ 7i h'J'.:JQ 

lD-m-r fr7 OD6Q.o-r -rruc-r 'lOt. (I)~? 

o 'lOt. 

2.7 O'J''peg 2.6 ODAf) "'10C" hlf'1T 

2 .7.1 -rruc1: 9",} '10C _________________ _ 

2.8 OlJ.l\-t-~ Y-t.jf -r/o.-r O'lOC7iO-r 1.H. O,,-fl t t'1CD- h'lf)-t-'1 CD-m-r 
7 11JFfar f'lO~-r Y'fI-r r-rruc-r q~'1-y.."f 9"'} 9"'} '10~? 

1. __________ _ 

2. ______ _ 

3. _____ __ 

2.9 0lJ.l\-t-~ Y-t.7{ -rm.-r {I)-f)'J' O"'l\~ ft')~,}flCj 'lUf-fl -r9"uc-r-f'} 

O'J'~ lJ. 'b7 l\ODh7-rA .p .:Jmoo<7i "fOJ~"f 9"'}~Cj:rar Ihh,}.e- O"~ 

OD ODAfI ~:r"AI 



• 

• 

• 

.. 

• 

i 

tbn..'T t")fl. o.Ht.H~ ___________________ _ 

2.10 h7 hflh 1O~ h~A O-ttT?C7iO"'" ""'/0."'" (b"'" fUf~,}fl (J)~CjD f'I.'-'Ill 

UOCjDV6- '} ~O~· (JJ f!, ? 

o ft\CjD 

2.11 t\~ J><k 2.9 uoA~ " it9' " htf~ 

2.10.1 ~~6-r(JJ- fl,}"'" ~OC? ____ ______ _ 

2.12 OJ!!. J1tb~: fl""'10. f'-'lf!,,}fl (J)f!,CjD f'l'-'lll -r9"VC+'T'} h'}~""'uoCm 

9"hC fOm-7i ~O~? 

t\ . fom-7i ern') '-r 9°'}~ ~(JJ- ? __________ _ 



• 

• 

• 

• 

• 

• 

2. 13 ~flt}IJ.'} CJt\7i rflt\,:~ cf.,e;J-7i Cl'f'i7i(D- i1. '}r;:ClT1"f.7i'} UDlP~7- : 

IJ . flCt};r .,.OTJt91'f ro-z.CJ~~CJr(D- 'l'fl1' Pz,;rC7-UD'}-f 'f (l:"..f.9u 

1. ____ 2. _____ 3. _____ _ 

1. ___ _ 2. ____ _ 3. ___ _ 

2.14 hOf,e,}fl 7-9"UC-f'f (lh'}~- flhc;:.,.;;: :"9"UC7- .,.*0'17- "'9u~(D­

riJd.~t'l·CJ (l'l'<r r P'~ 9"flh ~.e r°?lP~ l'b-f:YO ;r(J}-4!ft\7i? 

2.15 Wr f4: 2.14 UDAfl7i h(J)- :l't\V- hlf'l ~ '10. (l"'D1!cr(l7- r7-9"UC7-

l},e'l7- "'9"~7i r..f.~o.(l7- ..f.~~ t\UDf:~fl 9"7?7- 'lfl~7i 

2.16 ~flt)lJ.'} t}t\7i t\9"f: (lhlltf;;:(D' o.,y..:yo ""9"~(J)- r.,.?}t\CJ 'l'<r rp'~ 

~ f: A f 1J.CJ r OJ- 'I' fl7- r :" 9" UC :" I} .e 'l,y.. 'f fl:" ..f. 9" .,. h.,. A 

~ 'lu'ICJ r(J}-? 

1. _____ 2. _____ 3. ____ _ 

2.17 ~flt}lJ.'} (l'l(l~7i r,rlO.7- cf.,e;r m,}f: 1-D1!t91'f flt\o.7- ",u'It91'f 

r Of ,e '} fl CJ 't Ofll 7-9" U C + 'f :y-"" ;r f ~ r OJ- ~ UD t\ t} h:" 9" '} f: 'l (D' ? 

o (D,}P-'f ho.+'f rflt\m 1' t\o;)' ~\'}.';~rOJ-



_._ ... .. ~ ---

oIJV';f'd~ ;~au~ 

n6'dw 7.oI.nV~I- ±·,vVV L(Vau 

'7rt'l'" J /~t?l.,~t·~/ ~V'd VlolJJ l 

-VV±'J 

*'IJn6l.n *'UJ.w ~-ll'< ±({tcvij 

±-A''V ±-A-.:10olJ-I: tJ./.,"~ ~Vt'JInU I 

'flV6nkll't -(I (l606fJ (J V 

ah606ull1?':{ -~WoDU -(l-DU(I ·(I.au {,-uJ{,l/ ;F.f 

-V~au .Lau~VI.oU -I:L(~au 

[2] J .LV.cv ±c:6~U -I:-VLJ :Jrt'l'" .WVboU "n6l.nI.nVVI~ aIJ'Jcv " ofJVl.nl.nV'< 

~lVauU " oIJ'J CV " -(lVl,ol."V,< " ok UIn(l t-l:-?U7U~J * ~U 0"J.I1l 6 \"l 

~JlVl) 7.ncF lV ± ({twV 4:~'J ± -A-'Vll ~-A-:JOolJ* 0 

4:7LJ9t7.nVV ±c:6V 'Ul}U ~l:l,oIJ\< ~boJ oIJ.cv:l:vJ ~oV± 

*'7rt'l"'aoJ ~'ll\< *({twll 'k'A~:J On6-1: U-In]. ~Vt'JInU ±-A-'V 0 

-UL'JI."VV ±-A-'V -UtJ. *-A-:J(106.1: tJ.1ni. ~Vt'Jln ';fw ({oIJV·I-U 0 

'V ± 'J /'0 V V -I: lJJ oIJ I.n -I: 'UJ·CV 

~-I:-?rt'l"'ao ~'ll'l ±({tW4 :I:.-A''V ±-A-:J0n.6* tJ.1ni. !,Vt'dInU 0 

( ~v:li'd VVauau V4 V~au 'dVU -dt~4 ) i.,~y'VVao'd 

tolJV n6-tU:Jao'J~ t±t1l}au *:Jll,,6*J al,JlJ lH l}/",'l. !,Vt'dln 

'kc:6?/',, ·'· -I:'V ~h6~J.tU-~ 'Ut.7.nJ ..6:,>.,- -1:.:10 0 6-1: ~~~:.!Jij ';fw 81
0

Z 

Vlt vV 

.. 

,. 

• 

• 

• 

• 



• 

• 

• 

(\ -r, l' tJUf.e '}() .eA~' O*')* 

':"9u lJCT r-t7ftt 1-fl'1'). ~/V,:m-

4 "1.e '} rf: () :,. ttonlf,}r, OUf.e '}() 

~C9UC h-'t(} ~1C Dlrf';-l' tJf\.y. T 

.eA~ m,}p- "f tJ1-t.'1'C' f1J.T 

-"r'I'1'). '1m-: : 

5 rh -r' l' J\.t\h-l't7if'} tJontf'} ~C(} 

m.e9U lJtJ.~ onlf'} .e.,.t\TlJ'A 

.e(TDt.nlA~ 

2.20 . 06.H..h(}Th.°1.(}-l'tTCJr-t\o~.S 'lUfll hif:A ttl. O°1.tJ,,'tt--l' h'}a>-lj"f 1-AlJ 

I rOttrn /"' UfTb:. fttm- UY'lm-? 

'1'.1! h'}OJ-,} OJ'}/!. :r f'l.19~· 

I hq:A m-(}'1' fA 1CJTa>-,} 01ltf-l' r~m.ecp. 

2 Oon9u lJt.'} rOttrn -l'h-t.T r°'l.fl"1Ta>-

3 onA(TD~$PT'} O-"°'lt 6,-l' 01ltfT m'1"I'a>-

r°'/_LP~ 

4 o ,PJ t':': 0)- tJ(TD~lJt. '} rOttm h~C;cf.TC; 

o'Jnt.;r,r r°'l.l'lnJ:rm-

5 Ohq:A m'(}'1' o "f-ttor O)- rOttrn r°'l.1-°'l(TD',. 

'--

1J.t1r.f1D 

Ah-A 



r 

• 

'r.¢ r/A"6- UDlJh 11 fP '} /Z. :r 11111'- :r 11 /J.t)'1: r 

1 f'QC' Om&'/n.tl~:r~/ 

• 2 ~,H.tlfl o"/fl1'D?C 

3 f'ovh. C; ~,..~tl 

• 4 ~J~ D?fl1'D?C 

5 f'C'h.-r Uf,eJtfl-r 

6 fJr-l\~ D?fl1'D?C 

• 
~(1c;. 7i? o f'1\9" 

2.23 1\1' f<k 2.22 ovA(}- "J',.$P" htr'l= 

o I\"~ 

o I\"~ 

o I\h~ 

'~Jl.ll An q "t iiC,ll-l: \ 
n.o1- tr.'9 t' ., -

nn" " { 

• 



• 

, 

• 

• 

• 

~H.V uumEcp n(~UlI nnCPUj uuguUc,.l tit )'lr'l.£- r\t tUllUPf nt6.. TC' UjElli ~tguuct 
uulI)'lf 9t1tcl} '~ rUj ')-fl:S' il9't nl~l}gu r\t tUllGSDf rn£ UjElli ~tlJUUct uulI)'lf 

nill-Jt ~UlIElf}n'V~ on.E IJUhlPt f r'lOtJrncp r'lOtJ,£c.l(l} TS't nJ1-f anc.~ r'l0tJ"7 H jill:: 

nUUlftIJU nnCIiSD ~UlIll(l} rruU~ r'lTS't nG:ts i'lntcpg-;r, nl£D1lS'c.(l} nrrullH'n 

nn(l}\t tiE ~tan[JJc', t anc.~ £nnrl Hl£' ni'lhilC't n~m~cpl} (l}£' 1H.SDl rrun£Pnt 
nOtJ£'c. "7 r'llJUtnnrl anc' . .i:i ncp£'0tJ9 i'lann"7S'r'lI}:: 

nIJU uu~G: n9116..Cl"7gu:: 
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iJ"t\'nT 007t:t.'1 im·:: 
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v 1'9"UC'f;'} I\OV°'lC Yi\1!ro- ~i\'}oT 

• 1\ O1'9"UC'h Yi\:fro- lIj>1' 

(Performance) 

th 1\ 1'9"UC'f; Yi\rro- 11,}1lh. 
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DO ro.1' .PJ t-?J ":f- '} : ov A 9" Jr ?J ":f- '} 

ilHar-rC' r ov .PJt--r A9" ~ 

lP 1'9"UC'f;'} 01':>1' 1"h:r1'1\o 

ro-m.;rlPJ I\ovlf,} f€Pf.Y f.C1-1' 'l't.1' 

t. OOV°'lC o'l(ll"°"l~ 'l~1'/'l' Yee O~m 

r:Pc; ODOOVI\()C; OODI')()h-1'1 ,}4l 

• 1" Uj l' c:. O"J ~ t. '? 

() O.PJt-rar Yi\rro- rt-() ov 1"O"J ov '} 

(Self confidence) 

i1 I\'?A 11.9> ;rrm- Yi\rro· '?9"1' (Self 

Efficacy perception) 
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i (h "I.e') -t II :r AUD tr1 11~:r fAm-
I 

QD u-/.e 111'" '/."1111 AUDUCJC rrlflm rlt.fl 

ov r r°'l ov1 fAm-
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~116..'l1.. r°'l.tr)m· 

18. r~ 6. 'l't' "I.e 1flCi ry. "IrO rr9"UCrY.:f hAft.. T :r9"UCr:r .eA:t> h.-rUCJ&m· 

rOAm 1.H. ... 'l't.:r r°'l.m.e¢ ,eOVflA?>;J--A 

A. Y"t/'i,r:r9J'} Q1Af}· _________________ _ 
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'1' t. 'r 
ljD I (), .y, :r my. Of.e 1(}CJ '~hlJl\o:{ I f' ()(J). cf> ,} IICG::f 011'1T h 1~,eOfrf--9-

i Ocf>'r :)- ro,e9" Orf--WPCPt 
. f'fI'U'.C(}(Fr OJ• f P'~ A(lCJ rf--OhlJ I - -
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?H.U rrom~cp CPS' iVlO1J ni"lCPUJ rroCJOUc,. 1 -til flr'\,£ I\t - 1J11c,lfl f nlJ.j~n n ~tCJOuct 

oun'rf 9r'lf(fr1 tUJtG.S' f1!pt nV{I}CJO r\t "'01}c,1fl"1- ? Uj~1n tCJOUctfl ()rro01JC 

n 1CP~t ~IJll.Lf\-!lf(frl CJOh19tf ()lJ11rncp rW1l9.c'.1(fr 1'S't nJ1l [JDc.~ 1l1J1111t \(fr: : 

nOULf\-CJO nS'1t ~0tJ.11(l} thh()S rroc.~ ()1'St nG.ts i"ln t cpg-r, nl£IJll.S'c.ill naul1Hll 

'n H.U ntf Iltnrn-t 1'9'1;llflf ~c,.UJfI}1 ~1 ') ngu\t ?01!918!l[~ rroCl n nrro nmt 

n 1£t t!ln~ 1 n ~m ~ cp I} (l} £ 1 H.9fl} 1 n ill J--~ I} Il gut nrn- l rroc.~ ncp.\?: 01J.9 gonJS~l 
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o ft\9" 

1 5 fI'I,.p4; 1.2 l7VA() · " ~,9) tllJ", 
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3.4 (lflt\,~ OJ'fl'l' cf.~::rv/7i (lUDo'IC °7fl'rcryC 

"..o'It,5P"f'1 ""Uof~b:. hOJ'})? :f' ,?C 0. '1~~C 

hODAh'~ 

h,}ar,} nflJYO 11?"''7 
11?"''7 

TY"VC-t:'} t\UD°'lC f'l:ra>' G:il1oT 

OTY"VC-f: f'l:for 11:'>:" (Performance) 

t\ :,. Y" V C -t: .f'l:f or l1'}C1 t\. 

fo,:" rvt-9''f'): ODt\UD~9''f') nHor:"C 
fUDr'lt-:" tI.'l" t: 

:"Y"VC-f:'} O:";J:" -rh;:r:"t\o 

orm.;ru'/ t\UDtJ'') fcry,f~C1·:" 'Pt.:" 

OUD°'lC 0'1f'l-rU'J~ 'I.~:"/'P j><k OUDm 
p;Pf) OUDUDt\f'lt; o UDI') () ",,:,. / ')<l! 

"'Of:,.£.: 0,/ ~.: t. '1 

Orvt-:t:ar J''I:ror ft-f'l UD-r°'lOD'} (Self 
confidence) 

t\ '1 A '0:'> ;:r:rar fil:rar '1Y":" 

(Sel f Efficacy perception) 

'f.~T OJ'fl'l' fo.~ 

9"1 tVA A 1~lf'l 

"'OD
flJflJ7 hf:"''7 nflJYO 

hlj::.r'7 
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·hl"t}£: ;FI:m'l bL1.c(}m' O'r~ r ?,/,. on()h t'!,e r1'(}O'/~ (\,.y~:f 

;j·(/)·:J'tltJ/"ri? 0 »OJ':Ptlu· 0 »t'!O),~9" 

o rtl9" 

4 .3 7,/'l~1IJ.'} l1t1u/7i A9"f: n»-nt,~ar (b.y.:r 1'9"LO)' 'J'~ r?'/', OD/'lh 

f){I'I .. f'·r'i,(FI~m' 'I' () r rr9"tJC r l}.e ~r:r (lq,.e. 9" l' h1' t\ 7, ~a'lr, :f(J)'? 
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I ./.()U',o,!. (I) ,e'l" >1 rm1: "~f.f\.9" 
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- - I..-
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4.6 !b,y.:r L~'z.;r9>:r fl.ODr~ltrm· OUf.e ItY; 'I. v/l1 r1·Y"UC·Y.:f haJ'}}?:f 

>,h-A ',f·f\o;rC; (J)'m-r .eCff,.rlf't\ 
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