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ABSTRACT 

Female Student' Stream Choice in Preparatory School Vis-a-Vis70:30 Ratio in Addis 

Ababa: The Case of Medhanialem Preparatory School 

KASSAHUN DINGETU SHENGA 

Addis Ababa University, 2012 

The purpose of this study was to examine major factors that influence stream choice of female 
students in Medhanialem preparatory school in Addis Ababa. Mainly, it aimed to examine female 
students'stream choice in relation to 70:30 ratio. To achieve the objectives, data were collected 
from 278 female students (176 from natural science and the remaining 102 from social science 
stream), 48 teachers, two school principals and two guidance and counselors using 
questionnaires and interviews. The documents of students' enrollment across streams were 
collected from record office of the school under the study. The collected data through 
questionnaires and documents were analyzed in terms of percentage. The data collected through 
interview were analyzed through narration. The analysis revealed that, even though there was 
fluctuation, the total trend of female students' enrollment in natural science stream in six 
consecutive years is increasing and it seems in line with MOE (ESDP IV, 2010111). The findings 
also showed that, female students' stream choice was influenced by individual interest, lack of 
guidance and counseling service, parentallguardian attitude, teachers ' attilude and societal 
al/itude. The effect of peers influence on female students' stream choice was not significant as 
the study showed. The result obtained also showed that female students were placed against their 
interest in natural science only to fulfill the requirement of 70: 30 ratio. Hence, attention need to 
be paid to: a) individual interest of female students while placing in different streams (b) 
creating awareness on 70:30 ratio to increase their enrollment in natural science by their willing 
and organizing campaign and celebrities at lower grades which involve different stakeholders 
(c) improving overall contribution of guidance & counselors by aligning their plan with the 
school's developmental plan (d) motivating teachers by giving training and awarding those who 
better contribute and encourage females' education. (e) Organizing natural science club at all 
grade levels. 
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CHAPTER ONE 

1. Introduction 

1.1 Background ofthe Study 

The provision of education for the citizen is a key condition for economic development 

and growth for the whole world. According to Green (2007), education plays a great role 

in development of science and technology which contribute to the economic 

development of country. A well educated and disciplined citizen is important for any 

country's development. Sinha (2003) also noted that education concerns all spheres of 

human activity and every nation must be taken into account without disparity. It is used 

as a means of communication, maintains the structure of a given society and means of 

changing and even challenging the established values. 

As Tilak cited in Green (2007), stated in Taiwan education was either the most or 

second most important determinant factor which affect income inequality of the society. 

In a similar way, in Kenya education is considered to be a key instrument for 

development and expected with the mission of producing skilled man power. For 

Kenyan government, no form of economic development is going to be possible without 

emphasizing and supporting education. It has been considered as most important to the 

development and seen as an asset to individuals' capital. 

Education enables a society and each nation to struggle for the survival and sustainable 

development, encourages their participation in country's development in every aspect, 

strengthens problem solving capacity of every citizen at all levels of education in the 
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society. It also brings up nations who differentiate harmful practices from useful one and 

show positive atti tude towards development and dissemination of science and 

technology. Women's access to education has been recognized as a fundamental right 

and women' s education is among the educational goals of Ethiopia (ETP, 1994). 

Education is the best investment for the people as it opens more opportunities to get a 

job which gives them satisfaction. Educated individuals benefit from and they can 

effectively contribute to the development of their society and their country at large. 

Every individual's education, particularly females' education and the promotion of 

gender equality in education are vital to development, and policies and actions that do 

not address gender disparities miss significant development opportunities. 

Girls' education provides some of the highest returns of all development investments, 

yielding both private and social benefits that develop individuals, and society at large. 

There are several undeniable benefits associated with girls' education, which include the 

reduction of child and maternal mortality, improvement of child nutrition and health, 

lower fertility rates, enhancement of women 's domestic role and their political 

participation, improvement of the economic productivity and growth, protection of girls 

from HIV/AIDS, abuse and exploitation (World Bank, 1995; p, 17). 

The Development of a country is unlikely if all citizens have not equal opportunities to 

participate in every fields of study. Concerning this, Mishra (2005) revealed that 

different nations in the world have declared a commitment to equity in access to science 

and technology in order to promote countries ' development. Moreover, a country that 
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has progressed in the field of science and technology is more developed than the one 

that has a poor science base. 

Hence, in order to benefit from education and particularly from science and technology, 

the participation of both men and women with parity can contribute a lot to sustainable 

development of any society. 

Schweitzer (2008) explained that science, engineering, technology and innovation are 

the bed rock for successful and sustainable development. In particular, the knowledge 

obtained from science education strengthens nation's socio economic development. 

However, developing countries face various challenges to development relative to 

developed countries. Thus, it is important to raise their living standards and create 

wealth by encouraging females' participation. 

By increasing participation of women in SCience, the society can gaIn a lot from 

education which ultimately fosters economic development of a country. Thus, women 

have to involve in science if societies are to benefit from the forthcoming knowledge 

that women possess. 

According to Steady (2006) educational systems have never been perfect and contribute 

to development as far as gender equality is not addressed. Despite this fact female 

students' participation in science and technology fields of study has been remarkably 

limited according to the study. Educational disparities between males and females at all 

levels of education are primary cause of females ' underrepresentation in science . 
.-

Bart (2000) revealed that in America, women are underrepresented in SCience, 

technology, engineering, and mathematics fields of studies. Women are least enrolled in 
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science fields of study in high school through PhD. Furthermore, Bart explained that 

increased number of women in science brings reduction in gender bias in a given 

society. 

Parker et al. (1995) revealed that one of the factors for underrepresentation of females in 

science streams of study lies not with females themselves, but rather with the nature of 

science and the perception of these discipline in school and society. The society 

categorizes science subjects for males and art field of study for female students. 

Girls have been socialized to see social sciences or arts as more appropriate subjects for 

them to study, and science and technology as subjects reserved for boys. The streams 

offered to females are traditionally accepted 'feminine courses'. The imbalance and 

categorization in different streams of study is a result of combination of cultural factors, 

school factors and home factors. The cultural factors originated on societies specific 

beliefs of gender imbalance. 

Even though both male and female students have the opportunity to be represented 

equally in every field of studies, gender gap still exists in secondary schools and higher 

education. Concerning this, as Hyde cited in Degefe (2008) revealed females do have 

different preferences from males in choosing different streams of study. They more 

likely enroll in arts, and social sciences, while natural science streams are least favored 

field of study for them. Boys outnumber girls in science courses at the secondary grade 

level. 

Advice of parents influences students' choice of school subjects. As Okeke cited in 

Oriahi et al. (2010) revealed that parents have significant effect on students' choice of 
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subjects and career. If parents encourage young children into science, then students get 

opportunities to find out about different ways sciences can be used as interesting careers. 

However most of the students have not been helped by their parents when making their 

stream choices. 

According to Mishra (2005) girls specializing in natural science streams tend to come 

from better educated parents. In most cases, females of educated families choose natural 

science stream of study. She also added that societal expectation, differential treatment 

from teachers and social pressure are among factors influencing females' stream choice. 

Mishra further explained that parents who are educated have positive attitude towards 

females' education and facilitate conducive environment for education relative to 

uneducated parents. Children of educated parents have a high level of satisfactions and 

face fewer problems than children of less educated parents or totally uneducated parents. 

Hence parents' education can contribute a lot to female students learning by giving 

direction at all educational level , particularly in secondary school grade level. 

The Ethiopian Government Ministry of Education (ESDP IV, 2010/ 11) has endorsed a 

range of policies to work towards achieving gender equality. Accordingly, the 

government has declared a commitment in access to education particularly to sc ience 

and technology streams in order to achieve long term vision of transforming Ethiopia 

into a middle income country by wide application of science, technology and irmovation 

as instrument, by declaring the 70:30 ratio, where 70% of students enroll into science 

and technology fields of studies and the remaining 30% into social science streams in 

higher education institution. But, before implementation of 70:30 ratio, students would 

participate in any stream of their choice. 
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The pilliicipation of female students in natural science stream of study is an issue that 

needs investigation. Despite different measures have been taken to increase female 

students pilliicipation in science field , the problem still continued. In this regard, this 

study was conducted to make preliminary investigation on major factors that affect that 

female students' stream choice in Medhanialem preparatory schools in Addis Ababa. 

1.2 Statement of the Problem 

As Kaves and Kote cited in Degefe (2008) stated, there is no significant difference 

between male and female students achievement in science subjects at lower grade level. 

The disparity in achievement between male and female students in natural and social 

science subjects seems to increase as the level of education goes upwards. The study 

further explained that science courses become more for males in secondary schools 

where as social science for female students. 

At the primary grade levels, all students study the same subjects so that girls' access to 

science is dependent on their rate of enrolment. However, at the secondary grade levels, 

particularly at preparatory grade, students are expected to choose between natural and 

social science subjects. Their choice at this grade consequently determines their further 

stream of study. 

Lindsey (2011) noted that girls receive higher grades than boys throughout elementary 

and middle school in most subjects, But in high school, boys catch up and match exceed 

girls in overall grade subjects averages. At secondary school boys choose science stream 

subjects where as females prefer illld achieve better in social science subjects. 
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Students need encouragement at each grade in sCIence subjects regardless of their 

gender. As Koch cited in Sadker et al. (2007) particularly science stream subjects need 

encouragement and invitations. By explaining that science is truly for everyone with no 

gender disparity and creating awareness on those factors that limit females' 

pmiicipation, girls can participate free ly in science and involve in scientific experience 

further. 

The categorization of female students in a few fields of study also lessen their place of 

importance, in which they could be making decisions to change the way technology and 

science is designed and applied. Having women in scientific careers would not be 

simply a matter of better gender representation, but a matter of giving women access to 

positions where decisions positively affecting social and economic outcomes originate. 

According to Ministry of Education (ESDP IV, 2010111): in order to promote generation 

of scientists, to reduce poverty of the population and to prepare students as citizens who 

make decision about social issues and that actively involved in science and technology, 

the government has been implementing 70: 30 ratio which would be progressed from 

5S:42 in200S/09 to 70:30 in 2014115. 

Female students are expected to participate in any stream in the same ratio as males, as 

they constitute half of the society. But there is a paradox: on one hand the government 

has set a policy that ensures gender equity. On the other hand, the 70:30 ratio seems to 

reduce the chance of a stream that is most preferred by females , since the ratio favors 

natural science stream. Implementing it, without addressing those factors that affect 

females' science stream choice, seems working against their choice. 
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Hence, to be successful and meet the target 70:30 ratio in 2014/15 and ensure gender 

equity across streams of studies; it is better to solve those factors that limit female 

students free stream choice. To improve females' participation in natural science at 

preparatory grade level , a clear understanding of variables that influence their choice 

including parental/guardian attitude, societal attitude, peer influence, individual interest, 

teachers' attitude, and guidance and counseling must be explored. To this end, this study 

attempted to identify those factors that contributed for underrepresentation of female 

students in natural science streams of study including the one set forth as presumed 

causes by different studies in choosing stream of study so as to bring out wholesome 

solutions for better participation of females in natural science streams of study in 

preparatory grade level in the school under study. 

Even though similar studies had been taken in some regions in Ethiopia, as long as the 

knowledge of the researcher is concerned, no study has been conducted on preparatory 

schools in Addis Ababa. As far as the researcher is concerned, those researchers that 

conducted different studies on females stream choice did not properly address with 

respect to 70:30 ratio. Hence, this study appeared to be timely and important in 

identifying those factors that influence female students' stream choice at Medhanialem 

preparatory school in Addis Ababa. 

Accordingly, the following guiding basic research questions are formulated: 

I. What is the trend of female students' stream choice in natural and social science 

before and after the implementation of 70:30 ratio? 

2. Did 70:30 negatively influence female students ' freedom of stream choice to join 

science stream? 
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3. What other major factors influenced female students' stream choice? 

1.3 Objectives of the Study 

The aim of this study is to investigate factors that influenced stream choice of female 

students and its impact on their learning in Medhanialem preparatory school in Addis 

Ababa. In particular, the study tries to: 

I . describe the trend of females students' stream choice with respect to 70:30 ratio, 

intake of natural science to social science, 

2. identifY if 70 :30 ratio influenced females ' students choice of streams, and 

3. asses other factors that influence female students' stream choice. 

1.4 Significance of the Study 

According to Education and Training Policy (ETP, 1994), at preparatory grade level , 

students are being prepared for higher education. Thus, at this grade level, it is aimed at 

preparing students for further grade levels or third cycle/universities and for the world of 

work. 

It is at preparatory grade level that students, particularly females, choose their stream of 

study for their fUl1her field of study . . 

The findings of the study: 

I. help to suggest means on how female participation in science streams wi ll be 

increased. 

2. recommend and suggest to preparatory schools, the government and other 

stakeholders by identifying those factors that affect females stream choice and 

enhance females participation in science in order to improve the situation. 
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3. help guidance & counselors by identifying factors that limit females free stream 

choice when consulting. 

4. initiate experts and policy makers to use the result in implementing 70:30 ratio 

1.5 Delimitation of the Study 

The study has the following delimitation: 

• There are different factors that influence female students ' stream choice in 

preparatory school. Hence, it was difficult for the researcher to include all the 

factors in the study due to different reasons including time and financial 

constraints. Thus, the study concentrated on parental/guardian attitude, peer 

influence, individual interest, societal attitude, teachers' attitude, and lack of 

guidance and counseling variables. 

• Despite the importance of more comprehensive information on the issue under 

the study, for the sake of manageable research, it is delimited to Medhanialem 

preparatory school. Thus, the findings of this study are delimited to 

Medhanialem preparatory school in Addis Ababa. 

• The study is also delimited to grade II, as it is a grade where students choose 

their further stream of study. 

1.6 Limitation of the Study 

Samples from parents and societies were not interviewed because of time constraints 

although they were taken as one of the major factors that influence female students' 

stream choice. Had sufficient time existed, the more detailed and exhaustive information 

would have been obtained to enrich the study and the more rel iable the finding obtained. 
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The researcher used percentage to analyze the data, but it may lacks indicating the 

relationship between the variables in a better way. 

It is difficult to generalize the finding of the study to a national level since it is 

conducted in one preparatory school. Standardized measurement tool of interest was not 

applied to measure individual interest of a student for a given steam of study. 

The researcher faced critical shortage of time during the entire period of the study since 

he was full time worker. In spite of these limitations the researcher has made every 

possible effort to overcome the problem and completed the study successfully. 

1. 7 Definition of Terms 

The researcher used the terms below in the following context: 

Stream choice: preference of female students between natural sCience and social 

sCience. 

Preparatory school: second cycle of secondary education in which students prepare for 

higher education. 

Gender: refers to the socially constructed roles, behaviors, activities, and attributes that 

a given society considers appropriate for men and women. 

70:30: ratio intakes of natural science to Social science. 

1.8 Organization of the study 

The study is divided into five chapters. The first chapter is introduction, which 

encompasses; background of the study, statement of the problem, objective of the study, 

significance of the study, delimitation of the study, limitation of the study and, 

operational definition of terms. The second chapter deals with the review of related 

literature. The third chapter deals with methodology and procedures of the study. The 
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fourth chapter treats presentation, discussions, and interpretations of the collected data. 

The last chapter provides summary of the findings, conclusions, and recommendations. 
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CHAPTER TWO 

2. Review of Related Literature 

2.1 General Background 

The role of education in the development of nations has long been recognized. Often, 

education is used as a means for achieving the social and economic development of 

individuals and nations. Investment in human capital through education would become a 

priority for governments to gather economic benefits for both individuals and society at 

large (Youssef, 2005). 

As Manda cited in Green (2007) education improves the quality of labor force and 

increase income earning ability of individuals. It is widely seen as an investment in 

human capital as well educated people have more opportunities to get a job which gives 

them satisfaction. Education has been taken as a central to the development of nations in 

each case even though there are different factors associated with rapid economic 

development and no single reason can be considered as a sufficient cause. The effects of 

education to development would be fully realized if all citizens have equal right, access, 

and contribution in every field of studies. 

Education transforms an individual to live a better life and more importantly in a social 

well being. Students must be equipped with knowledge and skills which are needed to 

participate effectively as member of society and contribute towards the development 

through education. 

13 



Lindsey (2011) revealed that "One of the greatest investment returns is to teach girls." 

That is by providing education to females it is possible to decrease child death rate, drop 

infant mortality, delay maniage, and reduce poverty. In addition, children of an 

educated mother have a better chance of survival than the children living in the same 

place and same level of income of a mother who is illiterate. 

The way men and women are defined in the society influences females' role in science. 

Ethiopian Federal Ministry of Education (ESDP, 2010/11) revealed that the attitude of 

the society towards girls' education is improving but the gender gap is still considerable 

at all levels of education. 

One can easily notice that education is a key to women 's participation in science and 

technology. Hence, governments around the world have introduced mechanisms to 

promote and increase females' participation in science education and incorporate 

different policies that allow women to play effective role in economic and social 

development of a country. Among these, the Fourth World Conference on Women by 

different governments, Beijing Declaration (1995 , p.24) states that: 

... Girls are often deprived of basic education in mathematics and science 

and technical training, which provide knowledge they could apply to 

improve their daily lives and enhance their employment opportunities. 

Advanced study in science and teclmology prepares women to take an 

active role in the technological and industrial development of their 

countries .. .. Teclmology is rapidly changing the world and has also 

affected the developing countries. It is essential that women not only 
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benefit from technology, but also participate In the process from the 

design to the application, monitoring and evaluation stages. 

The development of a country depends upon the degree of access and opportunity of 

education to all nations without gender disparity in different fields of studies. The vital 

role of science education to development is acknowledged all over the world , by all 

nations, both developed and developing. 

For instance, Schweitzer (2008) noted that in United States of America, in order to 

increase the li ving standard of the nation, science is considered extremely important to 

develop strategies for continuing growth and prosperity of the country. Due to this, 

women are increasingly majoring in science and engineering fields. In contrast, in many 

countries, discriminatory practices have limited participation of females in science and 

engineering fie lds of studies. 

According to Parker et al. (1995) the roles of women have been changing throughout thc 

world in the society in the present century. However in science, the engine fo r so many 

of the reform of the world, girls enrolment is limited and not changed to be accepted 

equally as men, particularly in secondary as well as higher educational levels. The 

masculinity of science is often the prime reason that girls tend to avo id this subject at 

school. 

Science as a major driver of development provides an opportunity for women to 

positively influence the development process of a society. Steady (2006) suggested 

different factors; the image of different subjects as male domain and female, females ' 

contribution, impact on the development and their enrollment in mathematics and 

science has been limited. The study further explained that the underdevelopment and 
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impoverislunent of many African countries is the result of low participation and poor 

educational performance offemales in science and technology fields of study. 

The society gives less value to females' education and their ways of thinking to different 

school subjects. Cobern (1998) noted that science in school is taught as a process 

requiring logic and rational taught. On the other hand, society views women as not 

rational as well as less logical. Hence, females are discouraged by their society to enroll 

in science field. The study further indicated that unless the society is aware of these 

issues, gender disparity in science subjects cannot be changed easily. 

The above studies indicate that, even though there is improvement of females' 

participation in education and science stream, the problem becomes worsen as one goes 

up the educational ladder. Throughout primary and middle secondary schooling, natural 

science subjects are compulsory for all students from different fields of subjects and 

they have the opportunity to participate in science subjects. However, as students move 

into the secondary school they are given an opportunity to choose between natural and 

social streams of studies but due to different factors, they are enforced to opt against 

their wi ll. 

2.2 Women and Education 

Women form half of the population, half the school participant, half the college 

graduates, and half the consumers of technology, but they have little involvement in the 

forces that drive the changes which have such a great impact on their lives and societies 

development at large. 
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Women are underrepresented at all levels of education relative to men. Mozans (1991) 

revealed that women from the earliest times were considered as men's inferior and have 

been deprived of their right in education. As they are half of the society, educational 

opportunity should be provided at all levels to make sure the development of a country. 

Fewer females enter to educational programs and their enrollment is limited to 

traditionally ' feminine fields' such as secretary, art and social science. 

According to International Organization for Science and Technology Education (IOSTE, 

2006), among the reasons why girls don't choose science fields in addition to 

educational resources at school and within the society, teachers and parental attitudes 

playa great role in addressing the students confidence and interest in the field. 

The persistence of gender gap in different fields of study is caused due to different 

factors. Even though there has been some progress in representation of women in the 

natural science streams, this process has been slow and unevenly di stributed so that 

natural science field remains to be male dominated. Gender imbalance in different 

streams of study IS more pronounced in secondary and higher educational levels 

(Chombe, 2005). 

Different educational literatures and researches have been paid attention to the factors 

that hinders females' enrolment in science. They also provided and discussed different 

factors that limit females' participation and effectiveness in natural science stream of 

study in secondary schools. Since the constraining effect of different streams as males ' 

and females' is challenged a country cannot benefit from equal participation of males 

and females in different streams of studies. 
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2.3 Policy Context 

Policy frameworks for the enrolment of women in education can help in creating a 

supportive environment for females' enrollment in every field of studies. The primary 

concern of educational policy is to strengthen a just and equitable education and training 

system which is relevant and accessible to all nations irrespective of gender. Policies 

and national strategies help in fostering female's participation in science stream. A 

national science policy should clearly address gender equality aspects in every stream. 

Internationally, nationally and regionally there is strong drive to reduce the gender gap 

in educational achievement and to encourage more girls to learn science subjects. The 

2000 MDGs, MOE (2010) Education Sector Development Program (ESDP IV) and the 

Educational Training Policy (ETP,1994) have all put emphasis on gender equality in 

education by including specific gender equality in education together with specific 

gender goals in science and technology. In addition the UN Beijing plate form for 

Action (1995) recognizes the need for better access to and participation in technical and 

scientific fields at the secondary and tertiary level for girls and women. 

On the other hand, there are countries which give emphasis to science education without 

any national science policy. For example although there is no clear statement of national 

science policy that has been formulated in Uganda, the government has repeatedly 

advocated the development of science and technology education as a basic economic 

and social development (Ajeyalemi, 1990). 

The Ethiopian Government has been addressing gender issues in different policy arena. 

One of these policies is the commitment to improve educational access and equity to 
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accelerate the attainment of the Growth and Transformation Plan (GTP) and enhance 

science and technology fields of study at secondary and tertiary grade levels by 

increasing the gender parity. 

Gender issue has received considerable attention by understanding its decisive role in 

nation's development. Despite enabling policy environment, a number of barriers 

continue to prevent females from enrolling in science stream at preparatory grade level 

equally to their male classmates. The prioritization of science and technology within the 

educational and development policies of the country invites all students without gender 

disparity and promote their participation in different fields. Before inviting female 

students to participate into science stream, those in and out of school factors that 

negatively influence their choice need to be well addressed. 

Gender stereotyping in education, particularly in science, has received national attention. 

Individual and societal capacity can be build with education in science and technology. 

According to MDGs (2000) and MOE (2010), addressing gender parity in the education 

system, with a focus on improving girls' educational participation and outcomes at all 

grade levels, is crucial in meeting development goals and to enhance women 

participation in science streams of studies. 

The transition from General Secondary, grades 9 to grade lO, to the next level called 

preparatory; students must pass the Ethiopian General Secondary Education Certificate 

Examination (EGSECE). The exam helps to determine whether students enter the 

Preparatory stream or pursue a career in the Technical and Vocational Education and 

Training (TVET) track. Those who enter preparatory are given the opportunity to choose 

between two streams, natural science and social science (MOE, 20 I 0). 
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To make more effective this program and educational policy at secondary school , 

preparatory schools prepare students for higher education intake of the 70:30 ratios in 

favor of science & technology. This policy applies and invites equally both male and 

female students without disparity as females constitute half of the society. Thus, it is 

more apparent that policy frameworks addressing the issue of gender equity as well as 

females ' participation and success in preparatory school be in place. 

Secondary school second cycle, preparatory grade level, helps to prepare students for the 

intake capacity of higher educational institutions. At this grade additional subjects that 

are prerequisite for area of specialization are included. These grade levels broaden the 

choice of streams that students can pursue further. 

2.4 The Role of Science to Development 

Science is not only useful but also necessary for development. Development is not 

possible without an applied science based technology. Individual and societal capacity 

cannot be built without a minimum education in science (Schweitzer 2008, p; 83). 

According to Ethiopian Science and Technology Agency (ESTA, 2006) the application of 

science and technology began in Ethiopia with the establ ishment of higher learning 

institution. It is assumed to play role in bringing sustainable socioeconomic development 

of the country though it has not been as desired. Accordingly most socio economic 

problems of the country are mostly related with absence of well established scientific and 

technological based education to solve development and environmental problems. 

In recognition of the vital role of science in national development, however, there is a 

need to encourage gender equality in the choice of science subjects in schools. 

Particularl y, making use of the talents of women in science should no longer be looked at 
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only from the perspective of gender equality in education: governments should regard 

women 's involvement in science as an essential component of country 's development. 

2.4.1 To the Nation 

A country with an effective national development strategy will find ways to benefit from 

significant developments in science and technology. Schweitzer (2008) explained that 

science is one of the bases for successful economic development. The knowledge obtained 

from science forces the advancement of nations' socio economic development. 

Schweitzer further explained that Science and technology strengthen and it is the base for 

the majority of Millennium Development Goals (MDGs). Several of the MDGs goals 

depend on scientific or technological attention to be met. 

The MDGs are international standards for tracking human development. Their attainment 

will require reorientation of development policies and programs to focus on long-term 

sources of economic change and growth. This will need to explicitly take into account the 

role of science and technology in socio-economic transformation. Countries will need to 

design and implement policies as well as create institutional arrangements that promote 

the development and application of science and technology to solve specific , problems 

around each of the goals. 

According to Cobern (1998) science and mathematics have greater consequence than other 

instructional fields of education such as classical education, humanities or languages on 

development. Science shape societies ' positive attitude towards modernization and 

prepare them for higher education and for sophisticated production role of the nation. 
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Society may not only promote but also hinder the advancement of science. Hence, raising 

the level and use of science within societies is a necessary condition for furthering the 

scientific and technological development and vice versa. 

2.4.2. To Individuals 

As part of education, science can playa great role throughout individual life. According to 

Reiss (1993) providing science to individual in school help both in school and when they 

leave the school in increasing their understanding of real life. Every individual should 

participate in science so that they can challenge any problem they face in a better way. In 

addition, science ensures that the next generation of scientists receives an appropriate 

science education. 

Science is a major source for social and economic changes in current history of mankind. 

It has contributed much to make life comfortable. For the young individual citizen, the 

understanding and awareness are to be developed primarily through science education 

(Ajeyalemi, 1990). 

2.5 Factors Affecting Females Stream Choice 

Female students appropriate stream choice is crucial both to ensure that the country has 

the ski ll s needed for the development and let females make their best choices to meet their 

future needs without any influence internal or external. 

According to Usmani (2004), at secondary school, science education for girls has been 

neglected so far and education of women is considered not as much significant as 

education of men. As gender make up of students that influence their enrollment has been 

changing, natural science stream continues to be largely males dominated. Furthermore, 
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the much expected 50:50 ratio enrolment between males and females in science stream is 

still a challenge. 

First in the family unit and subsequently in society, girls are still not viewed as having the 

same capability as boys, and science courses are not viewed as being part of their basic 

education. Therefore, girls are educated differently than boys and usually are not 

encouraged to pursue scientific and technical studies (UNESCO, 1999). 

Everyone has to make choices at different stages in hislher life. Some of the most essential 

related to their education is the stream of study they decide to take for higher-level study. 

In Ethiopia they are likely to be asked to make selections of streams at preparatory grade 

level. Before the implementation of 70:30 ratio, students were expected to participate in 

any stream of their choice. Whereas, after implementation of70 :30 ratio, the enrollment of 

students in different fields of studies at preparatory grade level take it into consideration. 

There are different factors that affect stream choice of females in secondary school. The 

effect of these factors becomes more visible in secondary educational level, particularly in 

preparatory grades. These factors include parental/guardian attitude, social influence, 

individual interest, peer factors, teachers' attitude, and guidance and counseling. 

2.5.1 Individual Interest 

All things being equal, it would be nice if people were able to study what they like and 

work at what gives them satisfaction. Similarly, students need to choose streams of studies 

according to their interest without influence of external enforcement in school and out of 

school factors to be successful in their further studies. 
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Individual interest is a major factor in educational stream choice and achievement. As 

Athanasius cited in Athanasius (2009) interest is important for learning and working. 

Moreover, individual interest continues to play a significant role in stream and career 

choice throughout individual student's life. There is little need to motivate a person who is 

interested in something. 

According to Education, Audiovisual and Culture Executive Agency (2010), despite 

performing equally well in science achievement as boys in most countries, girls tend to 

have a weaker self-concept in science than males, i.e., on average, girls had lower levels of 

belief in their science abilities than boys. Yet, both boys and girls are similarly interested 

in science; and there is no overall difference in boys' and girls' inclination to involve in 

science in future studies. The study further indicated that reading, however, is considered 

important and by far more preferred by girls than boys in all European countries. 

All human beings are free to develop their personal abilities and make free choices 

without the limitations set by stereoiypes and gender roles at all level of education. 

Both males and females generally enroll in similar subjects and show similar achievement 

in lower grades. Girls, particularly as they move out of elementary school, into middle and 

high school and beyond, often underestimate their abi lities in science and their interest 

decrease. However, it is important to note that not all girls have less confidence and 

interest in science, and that girls, as well as boys, who have a strong self-concept 

regarding their abi lities in science subjects are more likely to choose science (Halpern, 

2007). The overall conclusion from this research is that females consistently under-
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estimate their science subject skills regardless of what their skills really are and because of 

this they are less interested in science subjects. 

Females interest in science subjects decrease as their educational level increases. 

Supporting this idea, Patricia (1990) explained that girls and boys do equally well in both 

mathematics and science subjects in elementary school. As they go to secondary school, 

the participation of female students in mathematics and science subjects begins by 

decreases in achievement and interest. 

As Schiefele and Seymour cited in Beier et al. (2008) the choice of academic stream as a 

major field of study is affected by students' interest in the subjects under each stream. 

Whereas females' lack of interest in science related fields are most frequently cited 

reasons for not to choose science as their major field. Hence, improving girls' interest in 

different subjects can alter their choices and performance in different fields of study. 

2.5.2 Parental/guardian attitude 

Each child in a society has certain social positions given by the parents/guardian or the 

society; he/she is born into a particular family, in a particular place and environment and 

in a relative position with regard to being male or female. 

Parental attitude related factors particularly their attitude to education is central for success 

of their children's education as it is parents who opened the door to education for the 

children. Different researchers revealed that the involvement of educated families and 

their attitude to children ' s education contributes at different stages of schooling. 

As Willms cited in Asmamaw (2006) the involvement of parents is important for 

children's success throughout secondary school education. He explained the fact that 

active participation of families in their children's education declines as students' progress 
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from primary school to middle and secondary school grade level. Educated parents have 

positive attitude to children's learning and are more familiar with their children's school 

environment and support their learning. 

Educated parents are more able to recognize long term benefit of education and thus 

provide their children with better education. They derive satisfaction more from their 

chi ldren's education. Better-educated parents make better-informed stream choices of their 

children. 

Educational involvement and wi llingness of educated parents undoubtedly influence 

children's field choice. As ANBEET cited in Gudeta (2008) indicated, advices from 

educated parents increase students' confidence and make clear confusions in different 

subject areas. In addition, Parental education positively influences females' participation 

and attitude at any educational level. Educated parents easily understand their children's 

and give advice in educational pathways. On the other hand, illiterate parents do not 

provide a good academic environment to their children. 

It is known that, preparatory grade level is a time of preparation to learn new roles and 

acquiring new facts in different streams. During this age conflicts may build up between 

demand of parents and their chi ldren. Uneducated parents fa il to guide their children 

where as educated parents take the responsibility to shape them. 

As it is explained by Hertz et al. (199 1), if parents have educational background, they 

encourage their children ' s education more and provide supportive educational materials. 

In add ition to that; they also challenge the traditional trend in the society that limits 

females' education and involvement in different fields of study. On the other hand, when 

parents lack education they might be more reluctant to challenge the tradition and educate 
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their children. Furthermore, for uneducated family, females' education seem distant to 

benefits from males' education. The more educated the parent, the greater is their 

involvement in their children' s education accordingly. 

Leuine and Havighurst (1992) also indicated that the influence of educated parents on 

children's education is more visible and students achieve better in a family where there is 

high verbal interaction. Educated family provides educational materials and show how 

their children could better perform in their education. 

In general, educated parents provide their children with the academic and social support 

which is important for educational success when compared to parents who are less 

educated. Family provides foundations which enable the students to succeed successfully 

in their education. 

2.5.3 Societal Attitude 

Another factor for underrepresentation of females in science stream of study lies in the 

perception of this field of study in society. Everyone is in a position to be influenced by 

the society in which he/she is living. Thus, attitude of the society to females' education 

can playa great role in choice of different field of study. Societies' perception and attitude 

towards gender role and responsibilities have great impact on females' educational stream 

choice. 

As Ettinger et al. cited in Helen (20 I 0), many of the observed differences between male 

and females are the product of early experience of the society. But latter, this experience 

enforced and practiced by different parts of the society such as parents, teachers, and 
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school environment at large. Similarly, Allan (2007) indicated that gender inequality in 

any case is not natural or essential but the product of social relations. 

Research findings have shown that the pattern of students' interaction inside and outside 

the classroom has significant effects on their interest and achievement in science as Fraser 

et al. cited in Oriahi et al. (20 I 0). In terms of the classroom, by peer group, outside the 

classroom, is one of the factors that seem to affect students' interaction and it is the effect 

of social gender stratifi cation. Wherever societies have existed, there has also existed 

some form of stratification among their members. 

Ginsberg & Gasman (2007) explained that women do not get the same degree of 

opportunity of success as men in the society. This di sparity between men and women 

students extends to school life, particularly at secondary grade level. Students themselves 

are the most influential agents who bring different aspect of social attitude on females to 

the classroom. 

Schweitzer (2008) revealed that gender disparity in sCIence and mathematics is not 

biological. The difference is more due to social factors of categorizing different roles to 

both males and female students. Society influences females to limit their life roles on the 

basis of their sex alone, without regard to their personal interest and individual 

capabilities. Yalew (1997) and Parker et al. (1995) described that males and femal es are 

expected to show behavioral characteristics that the society considered appropriate for 

their gender. Those, who violet these roles will be subjected to criticism by the society. 

As Betz cited in Degefe (2008), most of the girls prefer nursing and elementary school 

teaching as their occupational choice. Boys are given much wider range of traditional male 
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occupations such as science, trade, and engineering. Girls do not choose male dominated 

fields due to fear of disapproval from the society. Social norms assign science and 

technology fields of study to male and female students to arts and social science. The 

attitude of the society towards stream preference is highly influential on females' choice 

of subjects. Mostly societies limit females to the home, family activities, and social 

science. 

Society's negative attitude is one of the limiting factors that shall be changed to increase 

female students' participation in science stream of study. Males and females are treated 

differently in the society based on their sex. The experience of categorizing male and 

females as different affects female students' education as well as their enrolment in 

different streams. 

2.5.4 Peer Influence 

Besides the influence of fami ly educational background and society' s attitude towards 

females ' science enrolment, peer group influence determine their academic stream choice. 

When children go to school, they meet more people of their age and peoples of different 

ages. Peers, their age mates, influence their choice since they spent more of their school 

life together. 

According to Myer (2001) when girls go to school they encounter peers of similar age. At 

school, they are exposed to peers organized activities and evaluate themselves from their 

peers' perspectives. The relation with peers has pressure on students ' personal stream 

preference and attitude towards education at school life. 
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Students can be influenced by their peers than they can be pressured by any other people. 

Thus peers have the opportunity to influence their friends life preference and academic 

stream choice of female students at secondary grade levels. 

As Condry and Simon cited in Leuine and Havighurst (1992), when some students are 

neglected or families are unwilling to help them, they turn to their peers for any help in 

and out of school life. Their preference and decision making is not fully based on their 

own interest and ability but on the peers' enforcement. They further discussed that, the 

peer influence on student becomes more influential when the ages of the children increase. 

On the other hand, among peers, male students can have negative influence on females ' 

stream choice in school. Coats (J 994) revealed that, even though girls achieve equal or 

exceed those of boys in early primary schools, they commonly drop in secondary school. 

Male peers discourage females ' participation in science by considering science as males' 

subject. In addition, adolescent boys undermine girls' effort in science class suggesting 

that science to be males' domain. 

As Kandle cited in Degefe (2008), compared to male students, females at school are more 

influenced by their peers. Though males also face peer influence in the same manner, they 

can easily challenge the influence and their enrollment in different stream choice is not 

affected as females. 

This literature suggests that few students choose a particular stream merely because their 

friends have chosen it. However friends may help to form their general attitudes towards 

education, which in turn influence their choices. Peer can also be one of the factors that 

influence students' stream choice in secondary schools. 
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2.4.5 Teachers' Attitude 

Another factor that can play role in female students stream choice is teachers attitude to 

females science education. The most critical person in school in charge of teaching­

learning is a teacher. If we aspire to increase the enrollment of females in science streams, 

we must be concerned about how science is taught in school. Teachers have their due role 

in polishing and molding students' personality. Attention from teachers is an important 

issue in students' education. 

According to Abbott (2010) In Rwanda, Secondary school girls are submissive in 

participating in class and team work especially in mixed sex schools; this limits their full 

participation in science lessons. Teachers in mixed sex schools interacted more with boys 

than girls. This interaction between teachers and boys let males dominate in the class and 

undermine girls ' confidence. Teachers' acceptance of science's gender role stereotypes 

may influence their attitudes and practices in teaching. Generally, teachers ' behaviors and 

practices reinforce the concept that science is an area in which boys successfully 

participate more than girls do. 

As Barbara and Cardinal cited in Yeshimebet (1998), the level of questions asked to males 

and females show the reflection of teacher expectation to his/her student. Questions 

forwarded to females ' are mainly of low level, and their interaction with teacher is not as 

good as boys. Moreover, females rarely respond to teachers questions. 

Gender difference in the class room, subject choice, and academic achievement are 

traditionally accepted as part of school life. According to the success or failure of female 

students depends on the attitude and response of teachers in class. Girls do not participate 
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In the class discussion because they have been socialized to be shy and submissive 

(Brown, 1986). 

Gender biased classroom practices have been shown to negatively impact the choice of 

females in different stream. Teachers giving more attention to male students during 

science instruction may unintentionally send the message that female students are less 

capable in these areas. Negative attitudes of teachers about science related fields that are 

driven by gender biased stereotypes may influence the number of females who pursue in 

science fields of study. 

Teachers can support students in constructing their knowledge in a variety of ways. One of 

these is asking questions, responding to students ' answers in order to help the student 

build hislher knowledge in different subjects. Researchers have shown that the gender 

disparity influence the classroom interaction between teachers and students. Boys ask and 

answer more questions, given more praise and time to answer questions, receive more 

teachers feed backs than girls get. Whereas when girls interact with teachers, the typical 

interaction involves discussions regarding their social activities than the content of the 

subject matter (as Brophy cited in Cobern 1998). 

Teachers consider that female students have poor performance in science as compared to 

males. Students need to feel more comfortable, accepted and to be treated in class. 

Concerning this, Zeida (2008) revealed that words and actions of teachers significantly 

contribute to students' perception of academic capability. However, teachers give more 

attention to boys and girls are relatively neglected as different studies indicated. 

Unfortunately, most female students believe that teachers do not give recognition as male 

students. 
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According to Parker et al. (1993), teachers do not expect good result in science subject 

from female students. In evaluating students exercise and exams, their judgment is 

clouded by gender distorted expectations. They give little attention and treat questions 

raised by females negatively, as a result female student usually develop negative attitude 

towards science subjects. 

According to Parker et al. (1995) the practice of teachers, male and female students in 

science classes shows that few females participate actively, while majority of the females 

do not participate to the same extent as males and are not offered the same level of 

opportunity by their teachers in addition. 

2.4.6 Guidance and Counseling 

Guidance and counseling help students in discovering their personality and capacity in 

various studies. It is obvious that students need information about fields of study when 

making stream choice at preparatory school. The absence of guidance and counseling 

service influences students ' school enrollment and their academic stream choice. 

According to Pandey (2008) guidance and counseling is an integral part of each school. It 

is developmental by design and includes sequential activities organized and implemented 

by certified professionals aimed to support teachers, administrators, students, and parents. 

The counselors support students and guide them so as to enable them focus on their school 

lesson. 

The role of the guidance counselor is not limited to guiding and advising school students. 

School guidance and counselor can also assist students by advising their parents in areas 

that are critical to students in their school life. To effectively help female students in their 
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academic and particularly stream choice at preparatory grade levels, they need to 

understand what factors influence school their choices. 

Students of all abilities can participate in science and counselors can challenge that this 

stream is only for men. Through counseling, students are faci litated to get support and 

basic information to choose appropriate stream. By doing so, guidance & counselors can 

solve different factors that affect students participation interacting with students and help 

them to choose appropriate stream of study. 

During secondary school, at the period of adolescent age, pupils are transition period from 

chi ld hood to maturity; students may encounter different challenges in their interest, social 

and emotional problems. By the help of guidance & counselors, schools should provide 

counseling services to students so that they can easi ly pass through these challenges (as 

UNESCO cited in Chombe, 2005). 

Furthermore, a school guidance and counseling has a great role in influencing students' 

stream choice in preparatory grade level. They should support and encourage students' 

choice of science stream. In addition, female students should be given information 

regarding the structure and content of each stream subjects. 

As Lepan cited in Degefe (2008) strong student and school friendship can be strengthened 

and positive climate can be constructed in school by implementing strong guidance and 

counseling service. Properly organized guidance and counseling corrects students in 

secondary schools. 

To sum up, from the studies and review of papers discussed so far, there are a number of 

factors behind academic stream selection female students at preparatory grade levels that 
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influence their stream choice. These factors include: (I) individual interest of the student, 

where female students choose streams of studies according to their interest/choice without 

influence of external enforcement (2) family/guardian attitude, where parents/guardians 

provide continual educational support and free discussion that shape students' in their 

academics as well as stream choice; (3) the enforcement peers, their age mates influence 

on their choice since female students spent more of their school time, (4) the school 

environment, attitudes of teachers, guidance and counseling service providers, and (6) out 

of school factors such as society, and (6) societal attitude, perception and attitude of a 

given society towards gender role and responsibilities on females' students stream choice. 
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CHAPTER THREE 

3. Research Design and Methodology 

3.1 Research Design 

The aim of this study is to examine the trend of female students ' stream choice in 

preparatory school with respect to 70:30 ratio. To secure the required information 

descriptive research design was applied. The method is appropriate to explore the status 

of the problem using data collected from relatively large sample. 

3.2 Sampling Design 

The population of the study included natural and social science female students, 

teachers, and guidance & counselors from Medhanialem preparatory school. 

The school was identified using purposive sampling because of its proximity to the 

researcher. Two school principals and two school guidance &counselors were included 

in the study by availability sampling. 48(30 %) teachers were also selected by applying 

stratified and systematic random sampling from 156 teachers from different 

departments. The total female population in this study was 926 female students, out of 

which 278 were selected by stratified and systematic random sampling from 29 sections 

(20 sections of natural and the remaining 9 sections of social science stream). The 

researcher included 30% of female student respondents from both natural and social 

science stream female students of grade II Medhanialem preparatory school by 
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systematic random sampling. The samples size was determined from the population by 

using sample determining table as Krejcie and Morgan cited in Cohen, et al. (2005,94). 

3.3 Tools for Data Collection 

The researcher collected data using questionnaires and interview along with recording 

device and notebook. 

3.3.1 Documents 

Participation of female students in natural science and social science streams of studies 

from 1999 E.C to 2004 E.C was collected to observe their trend of stream preference in 

these years. 

3.3.2 Questionnaires 

Two sets of questionnaires were prepared to collect information from grade II female 

students and grade II preparatory school teachers. The questionnaires distributed to 

students has two parts participants characteristics, and the second pari involves items 

related to stream choice covering areas including individual interest, guidance & 

counseling service, parents'/guardians' attitude, Societal Attitude, Influence of Peers, 

and teachers ' attitude to choose a given stream, whereas teachers questionnaires has 

three parts namely teachers personal information, teachers view towards female students 

stream choice, and possible solution to alleviate the problem. 
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Pilot studies have been administered to a group of students and teachers to check the 

internal consistency and reliability of the items and some modifications were made on 

few items before the questionnaires were administered to the main respondents. 

278 female respondents were selected as a sample from 926 total female students in 

grade 11. Both the distribution and collection of questionnaires were done by the 

investigator and one assistant data collector during class hours. On the part of student 

respondent since they were scattered in different sections, it was fo und more convenient 

to assemble them in groups. Students' questionnaires were administered in Amharic and 

latter translated to English. 

3.3.3 Interview 

A series of semi structured interview questionnaires were developed and ten female 

students, two school principals and two school guidance & counselors. The interview 

was conducted in Amharic and translated into English. Note book and voice recorder 

were used to record the information of the interviewee. 

3.4 Methods of Data Analysis 

Quantitative and qualitative data analyses were employed. The data collected by 

interview was analyzed qualitatively i.e . by narration. The data obtained during the 

study have been analyzed by applying percentage. 
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CHAPTER FOUR 

4. Presentation, Discussion and Interpretation of Data 

This chapter presents the results of the main study in terms of basic questions which the 

study has set out to test. The major objectives of the present study are to examine the 

trend of female students ' stream choice, and major factors that affect their stream choice. 

The data collected was categorized into six parts. The analysis for each was presented 

along with the discussion and interpretation of the results. 

The questionnaire was distributed to 278 female students of which 274 (173 from natural 

science and 101 from social science) respondents properly filled the questionnaire and 

returned (98.6%) of the paper. Among 48 teachers, 40 filled the questionnaire properly 

and the return rate is 83.33%. 

Two school principals were interviewed, both have more than 15 years experience in 

administration at different schools. Regarding their qualification, one has a first degree 

and the other was second degree holder. Two school guidance & counselors were also 

interviewed on their contribution to students ' stream choice. One of them was second 

degree holder and has 20 years of experience, and the other was first degree with three 

years of experience. 
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4.1 Student Respondents' Characteristics 

Table 1: Female Student Respondents' Characteristics 

Age streams of study 

Natural science Social science 

f % f % 

13- 15 1 0.5 1 0.9 

16-18 155 89.5 88 87 

Above 18 17 10 12 12.1 

Total 173 100 101 100 

f"" frequency 

As shown in Table 1 above, in the age range of 16-18 years, there were 89.5% and 88% 

of natural science and social science students respectively. Only small proportion of 

female students lied in the age range of 13- 15 (0.5% in natural and 0.9 in social science). 

The remaining 10% and 12.1% student participants from natural and social science 

streams respectively were above I 8 years. In general, from the total female respondents, 

89.7% were in the age range of 16-18 years. 

4.2 Teacher Respondents' Characteristics 

The general characteristics of teacher respondents from their responses are summarized 

in the Table 2 below. 
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Table 2: Teacher Respondents' Characteristics 

Age (in years) Qualification Experience (in years) 

Sex 20-29 30-39 40-49 50 & First Second 1-5 6-10 11-1 5 16-20 Above 20 

above degree degree 

f % f % f % f % f % f % F % f % f % f % f % 

M 20 50 1 2.5 2 5 10 25 31 77.5 2 5 13 32.5 7 17.5 4 10 3 7.5 6 15 

F 2 5 3 7.5 2 5 - - 7 17.5 - - 1 2.5 2 5 3 7.5 - - I 2.5 

Total 22 55 4 10 4 10 10 25 38 95 2 5 14 35 9 22.5 7 17.5 3 7.5 7 17.5 

-

f= frequency, M=male, F=female, total number ofM=33, total number of F=7 
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As it can be seen in Table 2 above, 75% of teacher respondents were in the age range of 

20-39 years. Majority of teacher respondents (82.5%) were males. Regarding their 

qualification, 95% of teacher respondents were first degree holders and the remaining 5% 

were second degree holders. Besides, 35% of the teacher respondents have work 

experience in the range of 1-5 years in teaching. In the same way, 40 % of teacher 

respondents have work experience from 6-15 years, and the remaining participants (35%) 

have 16 years and above work experience in teaching. 

Table 3: Families'/Guardians' Educational Levels 

Highest Educational levels of Streams of study 

paren ts/ guard ians Natural science Social science 

F % f % 

Don't read and write 8 4.3 4 4 

Read and write 53 30.6 43 43 

Certificate 17 9.8 20 19.8 

Diploma 36 20.8 15 14.9 

First degree 45 26 13 12.9 

Second degree and above 14 8.5 5 5 

f=frequency 

As it is shown in Table 3 above, about 4% of both streams female students' 

fami lies/guard ians do not read and write or have no educational background. Majority of 

parents/guardians can at least read and write. 
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4.3 Trend of Female Students' Enrollment across Streams of Studies 

To examine the trend of female students participation across streams of studies before 

and after implementation of 70:30 ratio, their enrollment in grade II since 1999 E.C in 

the school under study have been used and the collected data were summarized and 

presented in Table 4 below. The 70:30 ratio was implemented in the school under study 

in 200 I academic year. It should be noted that the population for each academic year was 

female students in both streams. 

Table 4 Enrollment of Female Students Before and After Implementation of 70:30 

Ratio 

Stream 

Academic year (E.C) Natural Science Social science 

f % f % 

1999 215 39 344 61 

2000 238 52 216 48 

200 1 384 85 191 15 

2002 526 64 299 36 

2003 577 70 213 30 

2004 586 63 340 37 

Total 2525 61 1603 39 

Source: Medhanialem preparatory school record office. 

As shown in Table 4 above, before the implementation of70:30 ratio, of the total 101 3 

females enro lled in preparatory grade in the school under study, 44.7% of them 
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participated in natural science stream and the remaining 55.3% enrolled in social science 

stream. After the implementation of 70:30 ratio, Of the total 311 6 female students 

registered in preparatory program in the four consecutive years 2073 (66.5%) were 

enrolled in natural science stream and the remaining 1043 (33.5%) were participated in 

social science stream. Before implementation of 70:30 ratio, the two years cumulative 

ratio of females ' enrollment in natural science to social science was 45:55. After 

implementation of 70:30 ratio, even though there was fluctuation, the cumulative 

females participation in natural science to social science was 66.5 :33 .5. As it can be 

seen, in 2004 E.C academic year the enrolment ratio was 63 :37. In addition, female 

students participation in natural science stream is low before implementation of 70:30, 

while after implementation the total enrollment rate of female students in natural science 

stream was in an increasing trend, while their enrolment in social science stream was 

decreasing. The proportion of female students placed in natural science stream after the 

implementation of 70:30 ratio is promising and it seems in line with MOE (ESDP IV, 

20 I 0111). 

4.4 Grade Point Average of Female Students in EGSECE 

Table 5 below shows grade scored by sample female students in grade 10 Ethiopian 

General Secondary Education Certificate Examination (EGSECE) in 2003 E.C academic 

year as collected by questionnaires from female students. 
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Table 5: Examination Result of Female Student Respondents in EGSECE 

EGSECE grade point Present stream of study 

average at grade 10 Natural Science Social science 

F % F % 

2.00-2.20 19 11 23 22.8 

2 .21-2.40 32 18.5 43 42.7 

2.42-2.60 36 20.8 17 16.8 

2.61 and above 86 49.7 18 17.7 

As shown in Table 5 above, 29.5% and 65 .5% of female respondents from natural 

science and social science respectively confirmed that their EGSECE grade point 

average at grade 10 was in the range of 2.00-2.40. Whereas, 70.5% and 34.5 % of 

natural science and social science stream female participants respectively responded that 

their grade point average was 2.42 and above. Generally, majority of female students 

who were participating in natural science stream had higher grade point average than 

those in social science. The interviews collected from different informants agree with 

this result. 

Majority of female students, school principals, and guidance & counselors informants in 

the interview indicated that the placement of students in different stream was done 

according to their EGSECE result. Those students with relatively high grade at EGSECE 

were placed in natural science stream while others in social science. 

One of the female informants explained that: 

Stream placement of students was done by our score in EGSECE. If 

your score was high you would be put in natural science and if you 
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scored low you would be placed in social science stream of study. In 

the placement process the school did not consider students' choice. 

4.5 Effect of 70:30 ratio on Stream Choice 

The dilemma facing preparatory school students in deciding their stream is influenced 

by subjects offered and studied in lower grades. Female student par1icipants were asked 

if they believed that 70:30 ratio, the intake of natural science to social science, has 

influenced their prior choice at grade 9 and 10. Their responses were organized and 

presented in Table 6 below. 

Table 6: Effect of 70:30 ratio on Female Students' Stream Choice 

Item Do you believe that you get forced not to choose your prior stream 

choice at grade 9 and 10 because of70:30? 

Yes No 

f % f % 
Streams of study Natural Science 96 55 .5 77 44.5 

Social science 52 51.5 49 48.5 

Grand total 148 54.0 126 46 

As shown in Table 6, female students were asked if they get forced not to choose their 

prior stream choice at grade 9 and 10 because of 70 :30. 55.5 % of females from natural 

science and 44.5% from social science responded that they were forced not to choose 

their prior stream choice at grade 9 and 10 due to 70:30 ratio. We can also observe that, 

majority of female respondent students from both streams, 148 (54%), indicated that 

they were forced to participate in their present stream against their prior choice at grade 
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9 and 10 by 70:30 ratio. The result obtained by interviewing participants goes with this 

result. 

The other possible reason for placement of students in different stream, in addition to 

EGSECE score, according to most of the informants was 70:30 ratio. One of the female 

informants explained that: 

. . . The school placed me in natural science stream because of 70:30 

ratio . For me, it was a good chance as natural science stream was my 

favorite field of study, but many of my class mates were placed not in 

favor of their prior choice. 

In placing students across streams, the school principals also believed that, students' 

with high scores could compete better in natural science so they were placed there and 

those with low scores in EGSECE was placed in social science (soft stream according to 

the principals). 

One of the school principal said that: 

... Students who scored low were not placed in natural science as 

much as possible .... of course, when we did even this, we would be 

governed by 70:30 ratio. We only accept students according to the 

goverrunent policy. Before registration began, we prepared 20 classes 

for natural science and 9 for social science stream as we expected 

more students in natural science stream. 

47 



Generally, the placements of female students' in different stream of studies were based 

on 70:30 ratio and their score in EGSECE. Majority of female students believed that 

their stream choice was influenced by 70:30 ratio. 

4.6 Students Respondents' Scores at their Present Stream of Study 

To obtain some information of female students at their current stream of study, they 

were asked to indicate their first semester average grade score as given below. 

Table 7: Average First Semester Grade Score of Female Student respondents at 

their Present Stream of Study (2004 E.C Academic Year). 

Current average first semester Present stream of study 

grade Natural Science Social science 

f % f % 

Below 50% 20 11.7 4 3.9 

50-60'% 78 40.1 58 57.4 

6 1-70% 35 20.2 3 1 30.7 

Above 70% 40 23 .1 8 7.9 

f=frequcncy 

As it can be seen from Table 7 above, regarding average first semester grade, 11 .7% and 

3.9% of female students from natural science and social science respectively scored 

below 50% in 2004 E.C academic year first semester exam. 40.1 % and 57.4 % of 

female student respondents have scored average first semester exam in the range of 50-

60% from natural science and social science respectively. 20.2% of female students 

from natural science and 30.7% of female respondents from social science scored 61-

70% average grade in first semester in 2004 E.C academic year. Similarly, 23.1 % and 

7.9% scored above 70% from natural science and social science respectively. 
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From the summarized data we can generalize regarding their average grade score in first 

semester grade II, most of the students' from both streams scored in the range of 50-

60%. 

4.7 Influence of Individual Interest on Stream Choice 

Individual interest plays a great role in educational stream choice of students. To 

identifY the effect of individual interest influences on female students ' stream choice, 

students were asked in the questionnaire and the information obtained is presented as 

follows. 
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Table 8: Data collected to see the effect of Individual Interest on Stream Choice 

Statements N Strongly agree Agree Undecided disagree Strongly disagree M 

NS SS NS SS NS SS NS SS NS SS NS SS 
Z ~ en . ., _. 0 

2 " n " _. 
~ n ., 
!:!.. " -

I have chosen my 173 101 28 30 46 16 6 2 70 14 23 39 
present stream 
because 1 was (16.2%) (29.7%) (26.6) (15.8) . (3.5%) (1.2%) (40.5) (13.9%) (13.3%) (38.6%) tv tv 
interested in the '" 00 

subjects under the tv ..,. 
stream of study. 

I have chosen the 173 101 24 13 54 24 12 6 30 23 53 35 
current stream 
because I had better (16.2%) (12.9) (31.2%) (23.8%) (6.9%) (5.9%) (17.3) (22.8%) (30.6%) (34.5%) tv tv 

00 V. 
score in the subjects w --l 

under the stream in 
grade 9&10. 
I was interested in 173 101 28 12 45 22 14 5 25 52 61 10 
the stream because I 
can better (16.2%) (11.9%) (26.1%) (21.8%) (8.1%) (4.9%) (14.5%) (51.5%) (35.3%) (9.9%) tv tv 

:.., :.., 
understand the w ..,. 
subjects under the 
stream easi ly. 

N=number of respondents, strongly agree=5, agree=4, undecided=3, disagree=2, strongly disagree= I, M=mean, NS=natural science, SS=sociaJ science 

so 



In the Table 8 above, about 53.8% of natural science and 52.5% of social science female 

student respondents confirmed that they have not chosen their present stream on the 

basis of their interest to the subjects under each stream. Similarly, 47.4% of natural 

science female respondents revealed that they had better score in the subj ects under the 

stream previously in grade 9 and 10, whereas 57% of female respondents indicated that 

they did not agree with this statement. On the other hand, 49.8% and 61.4% of natural 

science and social science students respectively agreed that they did not join their 

present stream on the basis of their better understanding of the subjects under the stream. 

From the total response it can be seen that majority of the students were placed against 

their individual interest. The majority of the interview collected goes with this result. 

One of female informant who placed in a stream out of her interest explained that: 

.... f.lf.': c'lar n,;.n. G'IIH )ar f.lf.':1 )1C U'ff.':t."I Yi\n·)-:: n)'c"I'!' 'l'IIH !J,eS't.ar9" 

I'LY J!. C"I .ef~ .e IJ''l ~:: ... ) 1 C "II 'I'll H: '/-C:'l It,eq' C f"'l. tJ' ,;. 1"'';' f. I f.': M J!.c'l9":: 

n'l'lt1;rf, )ar rt9"lJct HC'I'9" UD9"t.'!' Yc'l11/:: Yi\ 'l'1I1;rfl 1111'1 arm.;r"'l 

i'j~IJ'''t''t 9",}9" ,!,.p9" fi\ar9":: n,;.ltf'} 'l'ltH'l f..p9" f9",}UDC'!' hlJ') arm.;r"'l 

), ,}1J''li\ '}:: T1J!. '} f9"'}1fl hlJ') arm.;r"'l UDIJ',} f. '}f~9" :: 

Roughly it is translated as: 

... Everyone has to do anything according to his/her own interest. Without 

interest one cannot be successful in life. Forcing one on what he/she is not 

interested in, may hinder what he/she actually is likely to do. The same is 

true in case of stream choice too. We need to enroll in any stream 
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according to our interest and ability so that we will be successful. If we get 

enforced to any stream of study out of our interest, we may not be 

successful. 

The other female participant in the interview disclosed that, students who were assigned 

without their interest tried to exchange by looking other students who were misplaced 

like them. The chance of getting such individual was poor especially for those who 

misplaced in natural science stream since their number was not proportional to social 

science. If they were not able to find these students of the same interest, they would be 

forced to study against their interest. 

Further, one of the school principal and the other school guidance and counselor in the 

interview unanimously disclosed that some of the students who were misplaced, after 

studying in the stream for some months raise questions of withdrawal. Such students 

would be absent from class frequently and brought sick leave. The school guidance & 

counselor reported from his experience that: 

If these students were asked about their reason for withdrawal and 

frequent absence in detail, most of them responded because they felt 

discomfort in the stream they were placed without their interest and 

ability. 

Most of the female participants III the interview revealed that it is difficult to be 

successful in any field without interest. Another female participant who was 

participating in natural science without her preference revealed her emotion as follows: 

I was placed in natural science stream out of my interest. Now at the 

moment, I feel regretted for studying in natural science stream. If I had 
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been enrolled in social science I might have been successful. .. .! don ' t 

think so I would be successful in the future too ..... in addition my senior 

friends in higher education who were participating without their 

preference in natural science stream told me that they were facing 

difficulties in their studies. 

This is in line with the study of Athanasou as cited in Athanasou (2009) which stated that 

interest is important for learning and working. Moreover, individual interest plays a 

significant role in stream and career choice throughout individual student's life. 

4.8 Role of Guidance & Counselor on Stream Choice 

Guidance & counselors can solve different factors that affect students' participation 

interacting with students and help them to choose appropriate stream of study .. Lack of such 

professionals seems to contribute to wrong decision of females ' stream choice. Female 

respondents were asked about the influence of guidance & counselors upon their decision to 

their stream of study. The information obtained is presented in table below. 
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Table 9: Role of School Guidance & Counselors on Stream Choice 

Statements F Strongly Agree Undecided disagree Strongly M 

agree disagree 

I have chosen my 274 II IS 9 126 11 3 I.S9 
present stream because 
of advice I got tram (4.0%) (6.5%) (3.3%) (46%) (40.2%) 

guidance & counse lors. 

The overall orientation 274 5 17 II 11 5 liS 1. 73 
given by guidance and 
counse lor on both (I.S%) (6.2%) (4.0) (42.0%) (46%) 

streams encouraged me 
to choose my present 
stream. 

I usually get better 274 30 70 15 102 62 2.70 

advice when I face 

some kind difficulties in (10.9%) (25.5%) (5.5%) (37.2) (22.6%) 

my education including 
stream choice. 

Strongly agree=5, agree=4, undecided=3, disagree=2, strongly disagree= I, M=mean 

As shown in Table 9 above, more than 86% of female students indicated that they chose 

their present stream not because of advice they got from guidance & counselors. Most of 

these respondents i.e. about 88.6% were not encouraged as well as oriented by guidance & 

counselors during stream choice. Likewise, 59.8% of the respondents revealed that they did 

not usually get guidance and counseling service in the school when they face difficulties in 

their education including stream choice. The information obtained through interview also 

agrees with this result. 

Students in the interview confirmed that, they were not oriented about the streams before the 

placement by guidance and counselors. They were put into each stream without support and 

advice from the school guidance and counselors. 
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Most of female student participants' response to the interview regarding guidance and 

counseling indicated that, they were not getting support. 

One of the female participants said that: 

.. .1 only know the presence of the guidance and counseling office and 

professionals in the field in our school.. .. They did not play any kind of 

role during our stream choice. I have no detailed information about the 

stream by the time I was placed in the current stream .... They were not 

helped me in stream choice. 

Even though professionals were assigned for counseling serVIce, students' response 

indicated that the service was not properly provided during stream choice and when they 

encounter problems of any kind on their education. Both school guidance & counselors in 

the interview confirmed that their responsibility was not clearly defined in the school 

program, guidance and counseling has no recognition, not structured, and school principals 

didn't know it even. They believed that they have not played what was expected from them 

in females ' stream choice. Lack of organized school guidance & counseling service 

influenced students ' stream choice. From this discussion, it is evident that guidance & 

counselors seemed not carried out their responsibility as indicated in Pandey. In his study, 

Pandey (2008) explained that guidance and counseling is an integral part of each school and 

are certified professionals aimed to support teachers, administrators, students, and parents. 

4.9 The role ofParents'/Guardians' on Stream Choice 

Parents/guardians attitude to their children's education can playa role on their stream of 

study. Students were asked about their parents ' /guardians ' attitude and their role in stream 

choice. Their response was given as follows. 
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Table 10: Role ofParents'/Guardians' on Stream Choice 

Statements N Strongly Agree Undecided Disagree Strongly M 

agree disagree 

My fami ly/guardian 274 28 14 7 109 I 15 2.01 

enforced me to choose my 

current stream. (10 .2) (5. 1%) (2.6%) (39.9%) (42%) 

Free discussion between I 274 110 7 1 6 53 32 3.50 

and my parents/guardians 

of the long term benefit of (40.1%) (25.9%) (2.2%) (19.3%) (12.5%) 

the stream encouraged 

me to select the current 

stream. 

My parents/guardians 274 77 37 13 94 53 2.72 

promised to suppon me 

better in my present stream (28 .1%) (13.5%) (4.7%) (34.4%) (19.3%) 

than the other stream. 

N =number of participant, strongly agree=5 , agrcc=4, undec ided=3. disagree=2, strongly disagree= I, M=mcan 

As shown in Table 10 above, about 81 % of female student respondents indicated that their 

fam ily/guardian did not enforce them to choose their current stream. Similarly, more than 

53% of the female respondents believed that their guardians/ parents did not influence them 

to enro ll in their current stream by promising them a better support. However, more than 

65% of them responded that free discussion on the long term benefits of the stream between 

them and their family/guardian encouraged them in choosing their present stream. We can 

general ize that majority of parents/guardians contribution on students stream choice was 

based on discussion rather than enforcement. 

Most of female student participants di sclosed that, there was free discussion in their 

fami ly/guardian in different issues including stream choice. The interview made with female 
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students also confirmed that before choosing a stream, they made a detail discussion with 

their families. Most of the female participant revealed that their families understand the long 

term benefit of education. Thus, family/guardian supports them and did not interfere with 

their children's choice of stream. 

One of the female informants explained her experience with her families as follows: 

... I am from educated family ... There is often open discussion on 

different issues particularly on my education. My interest in the future is 

to become medical doctor and my parents' interest was similar with me ... 

As it was indicated, majority of the educational back ground of the family/guardian of 

female respondents showed that they can at least read and write. In the interview, most 

female informants revealed that their parents advised them to choose any stream of their 

interest. This response is in line with the study of Leuine and Havighurst (1992) which 

stated that parents who are educated might have a positive attitude about chi ldren' s 

education and students achieve better in a family where there is high verbal discussion. 

4.10 Impact of Societal Attitude on Stream Choice of Female Students 

Attitude of the society on females' education can playa great role in choice of stream of 

study. Societies' perception and attitude towards gender role and responsibilities have great 

impact on females' educational stream choice. To identify the effect of societal attitude in 

influencing stream choice, female students were asked using questionnaire and their 

response is given in Table II below. 
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Table 11: The Role of Societal Attitude on Stream Choice of Female Students 

Statements N Strongly agree Agree Undecided disagree Strongly disagree M 

NS SS NS SS NS SS NS SS NS SS NS SS N SS 
S 

The society I am 173 101 79 55 57 23 10 7 19 8 8 8 ... ... 
living in believes that 0 0 ... -.J 

fema le students can (45.7%) (54.5%) (32.9%) (22.8%) (5.8%) (6.9%) (11%) (7.9%) (4.6%) (7.9%) 

be successful in any 
stream of study. 

The society believes 173 10 1 15 16 25 10 13 10 51 28 69 37 IV IV 

that females should N :".. 
w -

better participate in (8.7%) (15 .8%) (14.5%) (9.9%) (7.5%) (9.9%) (29.5%) (27.7%) (39.8%) (36.7% 

social science stream ) 

to science. 
The society imposed 173 101 34 13 45 12 II II 44 30 34 35 tV IV 

'0 w 
me to participate in IV '0 

(19.7%) (12.9%) (26.0%) (! 1.9%) (6.4%) (10.9%) (25.4%) (29.7%) (22 .5%) (34.6%) 
my present stream. 

N~number of respondents, strongly agree~5 , agree~, undecided~3, d isagree~2, strongly d isagree~ l , M~mean, NS~Natural science, SS~Social Science 
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As shown in Table 11 above, 78.6% and 77.3% of female student respondents of natural 

science and social science respectively confirmed that, the society believes female 

students can be as successful as males in any stream of study. On the top of this, 69.3% 

of natural science and 64.4% of social science female respondents believed that there is 

no bias in the society regarding the participation of female students in either natural 

science or social science streams of study. More than 47% and 64% of science and 

social science students respectively revealed that the society did not imposed female 

students to participate in any type of stream. The interview made with female informants 

strengthens this result. 

Majority of female informants reported that, societal attitude towards female education 

is changed. Most of female informants believed that the society encouraged female 

students to compete and in any field of study. One female participant explained that: 

The society I am living in, particularly my neighbors believed that 

female students can be successful if they participate in any stream of 

study .... They encourage females when they participate in natural 

Science field of study. 

Furthermore, female student informants confirmed that there is no feminine or 

masculine subject or stream of study in the society. But this result is not consistent with 

the reviewed related literature Cobern (1998) which reported that females are 

discouraged by their society to enroll in science field of study. 
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4.11 Influence of Peers on Stream Choice 

Students in the school encounter peers of similar age. They are exposed to peers 

organized activities and evaluate themselves from their peers' point of view (Myer, 

2001). Table below shows the influence of peers on females' stream choice. 

Table 12: Influence of Peers on Stream Choice of Female Students 

Statements N Strongly Agree Undecided Disagree Strongly M 
agree disagree 

I have chosen the 274 17 6 9 110 142 1.82 
current stream by peers) 
enforcement. (6.2%) (2.2%) (3.3%) (40.1%) (48.4%) 

1 often respect my 274 20 27 28 105 94 2. 18 
peers' advice than any 
other. (7.3%) (9.9%) (10.21%) (38.32%) (34.31 %) 

1 have chosen my 274 13 13 12 83 148 1.70 
stream not to depart 
from my class mate. (4.7%) (4.7) (4.4%) (30.3%) (59.9%) 

N=number of respondents, strongly agree=5, agree=4, undecided=3, disagrcc=2, strongly disagree= I, M=mean 

As it can be seen from Table 12 above, about 88% revealed that they were not enforced 

by peers to choice their stream .On the top of that, about 72% of them responded that 

they did not often respect their peers ' advice. Likewise, more than 89% of female 

student respondent revealed that they have not chosen their current stream not to depart 

from their peers. In general, it is evident that the majority of female students believed 

that they have not chosen their current stream due to peer enforcement. Information 

collected from female students through interview goes with this result. 
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Most of the female informants responded that even though there was peer enforcement, 

they were not dominated by it. Concerning peer influence one informant from natural 

science explained this as; 

... I have four friends. Their choice was to participate in social 

science stream and they are participating there and I am 

participating in natural science stream. 

As it can be seen from female students' questionnaires and interview, the contribution of 

their class mates/peers was not significant in determining their stream of study. The 

result is not consistent with Kandle, as kandle cited in Degefe (2008), which reported 

that females at secondary school are more influenced by their peers. 

4.12 Influence of Teachers' Attitude on Females' Stream Choice 

Teachers have their due role in polishing and shaping students' personality including 

their academic matters. The following table shows the feeling of students towards 

teachers attitude to female students stream choice. 

61 



Table 13: Influence of Teachers' Attitude on Stream Choice of Female Students 

Statements N Strongly agree Agree Undecided disagree Strongly disagree M 

NS SS NS SS NS SS NS SS NS SS NS SS N SS 
S 

Teachers believe that 173 101 23 10 44 15 17 10 49 32 40 34 N N 

femal es can be " w 
" "-

successful in any (13.3%) (9.9%) (25.4%) (14.9%) (9.8%) (9.9%) (28.3%) (31.7%) (23.2%) (33.6%) 

stream as male 
students. 

Teachers enforce 173 10 1 92 49 58 26 10 5 5 15 8 6 ... w 
N '0 

males to choose 00 "-

natural science, and 
(53 .1%) (48.5%) (33.5%) (25.7%) (5 .8%) (4 .9%) (3%) ( 14.9%) (4.6%) (5.9%) 

females to choose 

social science stream. 

1 have chosen the 173 10 1 17 4 35 8 10 5 60 37 51 47 N 
N 00 

current stream because "- "-

of teachers 
(9.8%) (3.9%) (20.2%) (7.9%) (5.8%) (4.9%) (34.7%) (36.6%) (29.5%) (46.7%) 

encouragement. 

N=number of respondents, strongly agree=5, agree=4, undecided=3, disagree=2, strongly disagree=!, M=mean, NS= natural science, SS= social science 
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As it can be seen from the Table 13 , 51.5% and 65 .1 % of female student respondents in 

natural science and social science streams respectively revealed that, their teachers 

believe that female students cannot be successful in any stream as male students. On the 

other hand, most of female respondents, 86.6% of natural science stream and 74.2% of 

social science stream believed that teachers enforced males to choose natural science 

and females to choose social science stream. 64.5% of natural science and 83 .3 %of 

social science students indicated that they did not join in their present stream because of 

teachers' encouragement. The finding of the study also depicted that majority of the 

students were not encouraged through comments and advice from teachers. The 

information collected through interview agrees with this result. 

Female informants believed that most teachers were found to be unhelpful and 

uncooperative to solve female students ' academic problems. Because of thi s, they felt 

discomfort in class . It is evident that female students were not at ease and not recognized 

as males by their teachers' in class. 

One of the female participants explained that: 

In class teachers discourages us ... They negatively influenced female 

students in class activity and rather encourage males .. .. I decided to 

change the school to find a better school which treat students equally 

with no gender bias. By the coming academic year I have arrived to 

the decision with my parents to leave the school because of teachers 

influence. 
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Majority of female informants in the interview confirmed that, in most cases teachers 

encouraged female students to participate in social science. It was also reported by 

students (from natural science stream) that when they failed to respond to question 

raised in the class, teachers blamed them for their joining their present stream. This 

negatively influenced students self confidence and their choice of stream. This is in line 

with the findings of Zeida (2008) and Abbott (2010) explained that teachers ' acceptance 

of natural science gender role stereotypes may influence their attitudes and practices in 

teaching and affect female students' participation in the field. 

Female student respondents were also asked to list out other factors that affect their 

decision to select female students Stream choice; their response was listed as follows: 

students ' attitude to stream subjects; job opportunity, ability to the subjects under 

stream, and government policy. 
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4.13 Teachers' View towards Female Students' Stream Choice 

The following table shows the felling of teachers towards female students stream choice. 

Table 14: Teachers' View towards Female Students' Stream Choice 

statements N Responses 

Strongly Agree Undecided Disagree Strongly M 
agree disagree 

F % f % f % F % f % 

Natural science for me 40 I 2.5 5 12.5 4 10 6 15 24 60 1.83 
is males' stream. 
I o ften encourage 40 10 25 9 22.5 8 20 6 15 9 22.5 2.53 
males to females to 
jo in natural Science 
stream. 

Female students 40 10 25 14 35 5 12.5 5 12.5 6 15 3.43 
compete better in 
socia l science stream, 

Females rarely 40 5 12.5 2 1 52.5 6 15 7 17.5 I 2.5 4.18 
respond to questions 
raised in class 
discussion. 

I mainly forward 40 3 7.5 8 20 3 7.5 17 42 .5 9 22.5 2.48 
questions of low leve l 
to females. 

I have done nothing to 40 14 35 II 27.5 8 20 3 7.5 4 10 3.70 
make females more 
interested in natural 
science stream. 

N=number of respondents, strongly agrce=5, agree=4, undecid ed=3, disagrcc=2, strongly disagrcc= l, M=mean 

As shown in Table 14 above, 75% teachers responded that natural science was not only 

males' stream. On the other hand, 47.5% of teacher respondents revealed that they often 

encourage males to females to join science stream. The majority i.e. 60% of teacher 

respondents believed that female students compete better in social science stream of 

study. About 65% of teacher respondents confirmed that females rarely responded to 

65 



questions raised in class discussion. In a similar way, 62.5% of teacher respondents 

pointed out that they have done nothing to increase interest of female students to 

participate in natural science stream of study. Teachers encourage female students to join 

social science stream in natural science stream of study which contradicts with female 

students response to the questionnaires. These results are not consistent with Sadker et al. 

(2007) which explained that science is truly for everyone with no gender disparity and 

girls can participate freely in science and involve in scientific experience further. 

Teachers respondents were listed the following possible factors that affect female stream 

choice; work load at home, educational policy, lack of information about the streams, job 

opportunity, lack of self confidence and economical factors. 

Teachers were also listed the following points to alleviate the problems; promoting 70:30 

ratio using different media, helping female students through special tutorials, awarding 

better talented females starting from lower grades, and discussing 70:30 ratio openly with 

society at all levels, and the government should give attention to 70:30 as other programs 

and packages. 
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CHAPTER FIVE 

s. Summary, Conclusion, and Recommendation 

5.1 Summary 

The purpose of this study was to identify major factors that affect female students' 

stream choice in preparatory school. It also aimed to examine female students' stream 

choice with respect 70:30 ratio. In order to attain the desired objectives, relevant 

documents were collected, questionnaires were prepared and distributed, interviews 

were carried out, and relevant data were collected, analyzed, and interpreted. 

The study was carried out in Medhanialem Preparatory school in Addis Ababa. The 

samples were taken from female students, teachers, school principals, guidance & 

counselors. Questionnaires were distributed to female students and teachers. Semi 

structured interviews were also carried out with female students, guidance & 

counselors, and school principals. An official record data of female students' 

participation in different stream was collected from the school record office. 

Depending on the result of the study the following major findings were obtained: 

o Female students' participation In natural SCIence stream IS low before 

implementation of 70 :30 ratio, while after implementation the total 

enrollment rate of female students in natural science stream was in an 

increasing trend and their enrolment in social science stream was decreasing. 

o The majority of female students were in the age range from 16-18 years, 

67 



o The majority of female students' families/guardians at least can read and 

write. They were supporting their children's in academic careers of education 

and there were free discussion in stream choice, 

o The placements of students in different stream were governed by 70:30 ratio 

and students EGSECE results at grade 10, 

o Stream placement of female students did not take individual interest of 

students into consideration, 

o Majority of female students at grade II in 2004 E.C academic year in first 

semester average score lied in the range of 50-60% , 

o Majority of female students were influenced by 70:30 not to choose their 

prior choice of stream at lower grades (grade 9 and 10), 

o Despite the fact that there were professional and experienced guidance & 

counselors in the school , they were not functioning properly and not 

supporting students in their academic issues such as stream choice. In 

addition, students were not oriented/advised about streams of study by school 

guidance & counselors before the placement, 

o Most teachers were found to be uncooperative to solve female students' 

academic problems. They rather discourage female students and blame those 

enro lled in natural science for their current enrollment in the stream of study, 
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o Societal attitude to female education was changing. Most of the societies 

female students living with encourage them to compete in any stream and 

believe that they can be successful in any field of study, 

o Individual interest, parental/guardian attitude, and societal attitude are factors 

that positively influenced their choice of stream. Whi le lack of support, 

advice and low of expectation of teachers negatively influenced stream 

choice female students, and lastly 

o Female students' stream choice was not significantly influenced by peers 

enforcement. 

5.2 Conclusions 

Based on the major findings obtained from the discussion and interpretation made, the 

following conclusions were drawn. 

• Before the implementation of 70:30 ratio, the ratio of females participating in 

natural science to social science was 45:55 . After implementation of 70:30 ratio, in 

four consecutive years in preparatory school under the study, female students ' 

participation in natural science is increasing. The cumulative female students' 

participation ratio in natural science to social science in the last four consecutive 

years in the school under study was 66.5:33.5. Currently, the ratio of females' 

participation in natural science to social science in 2004 academic year is 63:37 

which seems in line with MOE (ESDP, 20 1011 1). But the result of the study revealed 

that the placement did not consider students' interest. This result indicates that, there 
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was a gap in the implementation of 70:30 ratio as the government was targeted to 

attain it by 2014115 progressively to prepare citizens who make decisions about 

social issues that involve science and technology. Placing a student in a given stream 

without her interest might not provide the expected citizen, 

• Different findings indicated that individual interest is a major factor in educational 

stream choice and achievement of students. But, the result of this study revealed that 

most of female students were enrolling in different streams of study against their 

interest, 

• Students in secondary school need support of guidance & counseling as they are 

at adolescent age. They also need detailed information and advice about different 

streams of study to make the right choice. But in the school under this study, even 

though there were concerned bodies and qualified experts in the area, they were not 

supporting students as required. There was a structural and organizational gap 

between guidance & counselors and school principals. Hence, we can conclude that 

in the absence of coordination among these groups, guidance & counseling service 

could not be properly delivered to students. Consequently, the absence of this service 

may likely create problems on students choice of stream, 

• The result of this study showed that the following major factors influenced female 

students stream choice: Individual interest to stream, 70:30 ratio, attitude of 

Parents '/guardian's, lack of guidance and counseling service, poor expectation of 

teachers' to female students successfulness in natural science, and societies 

encouragement and trust in the competency of female students in different streams. 
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The result also indicated that, peers influence was not significantly contributed to 

female ' s stream choices. 

5.3 Recommendations 

Based on the major findings and conclusions drawn from the study, the following 

points are recommended. 

I. Students' grade point average in EGSECE can be affected due to different 

reason as there is a possibility to get done above or below the expectation. Thus, 

placing students in different stream only based on their EGSECE and 70:30 may 

result in placing students in a given stream without their interest. Therefore, 

individual interest of the students should be taken into consideration while 

placing students in different streams of study at preparatory grade level. But the 

research result showed that most students were not comfortable with their current 

stream. Due attention should be given to individual interest of the students as 

their present choice determine their further study and contribution to the 

development of the country. 

2. Problems related to female students' stream choice should be solved earlier 

before students begin preparatory grade level. For example by creating 

awareness about 70:30 ratio, special programs such as campaign and celebrities 

which encompass students, parents, teachers, and community at large should be 

organized on female students ' stream choice. For example, celebrating 70:30 

ratio and females and natural science day, females and science day, etc in order 
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to initiate stakeholders' interest and create awareness particularly at lower 

grades. 

3. School guidance and counseling should be strengthened by preparing plan 

which aligned with school program. The result of the study showed there was a 

gap between guidance & counselors and students. Guidance & counseling 

service needs to be incorporated with the overall development plan of the school. 

It should support students in their academic problems and give great emphasis 

when they are placed in different streams. 

4. Teachers at all grade levels, especially at preparatory school should have the 

motive to encourage and advice female students on their study. In addition, they 

need to be trained on gender issues by collaborating with organizations working 

on gender issues; awarding those who better contributed and encouraged 

females' education. Over and above, in the issues of selection of streams 

teachers need to encourage female students and generate a sense of motivation 

amongst natural science female students. 

5. Short term training should be given to School principals by the government 

on policies and programs (e.g. 70:30 ratio) as well as their implementation. 

6. Systematically structured design should be developed at all grade levels 

regarding streams of study in line with the developmental direction and needs of 

the country. 

7. In order to create awareness, natural science clubs need to be organized at 

different school levels (particularly at primary and general secondary schools) 
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which encompass teachers, school principals, school guidance & counselors, 

students, and family/guardian. 

8. Further study is recommended to find out other factors that affect female 

students ' stream choice in preparatory grade level. 
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Appendix A 

ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STUSIES 

INSTITUTE OF EDUCATIONAL RESEARCH 

QUESTIONNAIRES FOR FEMALE STUDENTS 

This study aims to provide information on the factors affecting female students' Stream 

Selection in preparatory grade level. It seeks to understand the factors affecting female students' 

stream choice in preparatory school. The study is being done for a Masters Degree in 

Educational Research and Development. 

KINDL Y NOTE THE FOLLOWING: 

• Complete all questions as honestly as possible. Please not leave out any question. 

• There are no right and wrong answers, and 

• Strict confidentiality is promised. 

• Put " --1" on your response. 

A. Personal Information 

1. Age group 

13 -15 years ....... ........ ............. ....... ...... [I] 

16 years or older ......... ......................... [2] 

Above 18 years .............. .... ..... .... ..... ..[3] 

2. With whom do you live at home? 

Mother only .......... ........ ..... ... .... ........ J 1] 

Father only ....... ................................... [2] 

Mother and Father .... .............. ........... J3] 

Other (Specify) ......... ........... ............ .... J4] 



3 . What is the highest level of education of the person(s) with whom you are living? 

Do not read and write .... ................ ..... ... .... ...... ..... ... ...... D] 

Certificate .......... ................ ................ ..... ......................... [2] 

Diploma ......... .................................. ..... .... ... .. ....... .... ... .... [3] 

First degree ............. ... .......... .. .......... .......... ...... ...... .... ...... [4] 

Second degree and above ... ... .... ... ....... ...... ... ................ j 5] 

B. Concerning stream choice 

4. What stream are you studying? (Please specify): 

Natural science ..... ..... ........................ ........ .. ..... ........... .[1] 

Social science ......... ............ ............... .... ...... .. ................ [2] 

5. What was your grade point average at grade 10 EGSECE? 

2.00-2.2 ......... ... ... .......... ....... ............ ..... .. ... ................... [1] 

2.2 1-2.4 ............ ............... ... .... .. ......... .. ......................... .[2] 

2.41 -2.6 ... ... ............. ...... ... .......... .... ............................ .[3] 

2.61 and above ........ .......... .... ... ... ......... ... ...... ............... .[4] 

6. What is your average fi rst semester at your present stream? 

Below 50% ..... .......... .. ...... .... ............... H1 

50-60% ............. .... ............. .. ........... .. ... [ 2] 

60-70% ........... . . ........................ .[3] 

above70% ..... ........ ... .. ..... ............ ........ .[4] 

7. Do you believe that 70:30 negatively affected not to choose your prior choice of stream 

at lower grades? 

yes ............ .. .... ..... ....... ....... .... .... .... ..... [I] 

No .. ........................ ... ....... .. .... .... .... ...... [2] 



No. 

8.1 

8.2 

83 

8.4 

8.5 

8. Section C SECTION C: PULL FACTORS (ATTRACTORS) TO 

SELECT SCIENCE STREAM: 

Tick the responses which best reflects your feelings toward each of the statements below. 

Strongly agree =5 

Agree =4 

Undecided =3 

Disagree =2 

Strongly disagree= 1 

statement Strongly Agree Undecided Disagree Strongly 

agree disagree 

I have chosen my present 

stream because I was 

interested to the subjects under 

the stream of study. 

I have chosen the current 

stream because I had better 

score in the subjects under the 

stream in grade 9& I O. 

I was interested in the stream 

because I can better understand 

the subjects under the stream 

easily. 

I have chosen my present 
stream because of advice from 
guidance and counselors. 

The orientation given by 

guidance and counselor on 

both streams encouraged me to 

choose my present stream. 



8.6 I usually get better solution 

when I face some kind 

difficulties in my education. 

8.7 My family/guardian enforced 

me to choose my current 

stream. 

8.8 The mutual understanding 

between I and my 

parents/guardians of the long 

term benefit the stream 

encouraged me to select the 

current stream. 

8.9 My parents/guardians 

promised to support me better 

in my present stream. 

8.10 The society I am living in 

believes that female students 

can be successful as males in 

any stream of study. 

8.1 1 The society believes that 

females should better 

participate in social science 

stream to science. 

8.12 The society imposed female 

students to participate in my 

present stream. 

8.1 3 I have chosen the current 

stream by peers' enforcement. 

8.14 I often respect my peers' 

advice than any other. 



8.15 I have chosen my stream not to 

depart from my class mate. 

8.16 Teachers believe that females 

can be successful in any stream 

as male students. 

8.17 Teachers enforce males to 

choose natural science, and 

females to choose social 

science stream. 

8.18 I have chosen the current 

stream because teachers 

encouragement. 
.. 

9. List any other reasons for your deCISion to select the SCience Stream. 



Appendix B 

ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STUSIES 

INSTITUTE OF EDUCATIONAL RESEARCH 

QUESTIONNAIRES FOR TEACHERS 

You are randomly selected from a pool of currently employed preparatory school teachers. You 

will not be identified by name. All information provided by you will be treated as strictly 

confidential. I thank you! 

Tick on your response. 

A) Personal data 

I. Sex: 

Male ...... .. .......... .... ..... .......... .. .[I] 

Female ..... .. ................. ............. [2] 

2. Age: 

20-29 ....... .. .......... ............. ... ..... 1] 

30-39 .................... ............. ...... . [2] 

40-49 ...... ................. ............... .. [3] 

50 years and above .............. .. ..[4] 

3. Year(s) of teaching experience: 

1-5 years ...... .. .. ... ................ ...... [I] 

6-1 0 years ....... ........... ........... ..[2] 

II-IS years ............. ........... .[3] 

16-20 years ............... ..... .. .... ..[4] 

Above 20 years .. .. ............ ..... . ..[5] 



4. Qualification 

Diploma ............. .... ........ ........ L!J 
First degree ... .......................... .[2] 

Second degree .... .................... .[3] 

Doctorate degree ...... ....... ....... J 4] 

B) Factors affecting female students stream choice 

No 

5.1 

5.2 

5.3 

5.4 

5.5 

5. Tick the responses which best reflect your feelings toward each of the statements below. 

Strongly agree =5 

Undecided =3 

Strongly disagree= I 

Statements 

Natural science for me is 

males' stream. 

I often encourage males to 

females to join natural 

Science stream. 

Female students compete 

better in social science 

stream. 

Females rarely respond to 

questions raised in class 

discussion. 

I mainly forward questions 

of low level to females. 

Agree 

Disagree 

Strongly 

Agree 

=4 

=2 

Agree 

Responses 

Undecided Disagree Strongly 

Disagree 



5.6 I have done nothing to make 

females more interested in 

natural science stream. 

6. Llst posslble factors that mfluence female students' stream cholce. 

7. List possible solutions to alleviate the problem of females' stream choice. 



Appendix C 

Interview guide for school principals 

1. How did you place female students in to different streams? 

2. Were there free choices of stream? 

3 . Have students orien ted/advised before placement? 

4. Have you ever advised female students in school regarding 70:30 ratio? 

5. Do you believe that 70:30 affected female students' stream choice? 

6. What do you think is expected from school principals in school during 

stream choice at grade II? 



Appendix D 

Interview guide for school guidance and counselors 

1. What is your work experience as a guidance and counselor? 

2. How often female students get guidance and counseling service in your 

office? 

3. Do you have students counseling schedule? 

4. Do you help students to learn according to their own interest in any 

s tream they like? 

5. Have you ever advised female students in school on 70:30 ratio? 

6. Have you ever given advice/orientation to students in school 

during stream choice at grade II? 

7. What is expected from guidance and counselors in school during 

stream choice a t grade II? 



Appendix E 

Interview guide for female students 

1. How did you choose your current stream? 

2. Do you believe that you are participating in the stream you were 

interested in lower grades? 

3. Do you believe that 70:30 affected your prior stream choice in lower 

grades? 

4 . How often did you get guidance and counseling service in your school? 

5 . What was the role of guidance and counselor on female students stream 

choice? 

6. What was the role your parents/guardians on your stream choice? 

7. Which stream does the society believe female students' stream? 

8. Have you influenced by your friends/peers to choose your current 

stream? 

9. Which stream do your teachers believe is female students' stream? 

10. What other factors do you believe affect female students' stream choice? 
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mu '1'<;.,. ~'<; 'W"I (d, 'r"'ltfP'1' (I).~ aoc'i<;p.. f1-VOUC'" .~,: >r (L.~Cc'i-<; f1-9°UC')' HC .. c'ip oCrrr 1')\'0<;' 

f"'L6.'1'<;'IFF(I)·,} j7C'f t\aol\f'} f'rH:>;f: jar:: O·h;I;\,"'ltVO OMH.U -r.llI'-'1' IrtY r'r<j'c'\ "1'}fl(l, t\an"mC Y"1~t:I:: '1'<;.p 

c'\u·M'i;' ·p,,"1t "'l"J.Y / OEducationaJ Research and D evelopment/ f'rH:>;f: jar :: 

• '1'Y1ifP'fi'} Om.»1\1\ O;J-"'l')j'l' OO"O"M h'}.~t·rIlOt') hm!'-;I>t\u- :: 

• 'l'hht:l (I)!'-VO 'l'hht:l Yt:llfj f"'Lllt:l oot:\ll rt\vo:: 

• f9°'l'c'iQ;l ') oot:\ll "'Lc'i'1't.'ej·P HmM jar:: 

• " ;/" h'i''l' n;l'ar I\!,- O"'l~':"1 voc"'I.7i1 M</>9°Q;l:: 

1. O.~"'b 

h 13 -----1 5 hoot ..... .. .. .............. ... .. ... (1J 
hI 6 .... . J~ 1,00'" ......... .•••. . .. ......... . .. .... J 2 J 

h18 hoot Ol\!,- .... .. ...... ..... ........... ........ ..[3 J 

2 . han:>c t<;'UMi? 

hlS1; :>C ... ........ .. ... ...... ..................... J 1 J 

hhll'" :>C ................ ............................... . [2J 

hh<;t<; hhIJ·/; :>C ...... .... ......... ......... .... .... J 3J 

M I-]t\ !'-m</>tI ...... .. .. ... ...... ............... ....... J4J... ..... .. .. .. ... ..........••••••••••..... ..... .. .. .... .. . 

3. m1;c'\n'f7i / fM.ll~fP'f7i h<;:1-'i;' f1-9°UCt ~,:>r:-

"'l,}Oll<; 00?'i' h.efr'l-vo". ... .. .... .......................................... J 1 J 

"'l,}Oll<; oo? .. !'-'{-I\c'\':: ...... .......•.....•.... .............. ........... .. . J2J 

Oc'lc'l· ... h.'l· f1·00,:</l <;'far :: .... ......... ....... ....... ... .. ....... ... ..... .. [ 3 J 

O!l.Tc'\°"'l·rooC</>~'t:I:: ....... ................ ..... .... ............. ... ........ J4J 

f o";f:ootY .It "1t M'far:: ... ......... .... ..... ................................ [5J 

u-M'i;' .It "1t <; hH.Y Ol\!,- M'far:: ................ ....................... J6J 



r'h" 'l'C' <'I.e 111 .... ..... ......... ....... ......... ... ....... .. ... ..... [1 J 

r?i.:l <'I.e111 ............. .. .... ... ........... ...... .................. [2J 

5. h10~ (1).~ II~ 11;1'M: YanffJn(1)' h"'lI-J.e (1).f1),')' 111t )(1).? 

2.00-2.2 [I] 

2.21-2-4 ... ..... .... .............. . ................. ...... .... [2J 

2.41-2.6 .. . . ............... ...... . . .... [3J 

2.61 }·S h/W O~.e ...... ........... .............. . 

hso% 0;1'1' )(1).:: ............... ..... ................. ..... .. ............... .J.iJ 
hSO-600/0 )(1).:: 

h60-700/0 )ar:: 

. .... .. ........... ............ . ....... 12J 

.................. .. . ....... [3J 

h700/0 O~.e . ......... .. ... .. ... ... ............... . ..... ......... [4 J 

7. 9~,> 1O~ h<;:.:IMt\n </>.<':'1" rl"'·h: . .:1'1.(1)·1 /l C<;: h1·Hancm 70:30 Hl"'uct Tt\.f'L <;:~Hn ~.e hll-;l''C 

1'7.'6<;' 6..'l'C'·0~.:I 'Mln ;rl"'~t\n? 

hiP hl"''>t\u·:: ........................... .............. .. ........................ .J 1 J 

h.e M1"'11"':: ..... ... ......... ..................... .. .. ......... ............ ..... [2J 

?'O.G~\ 1' 1 

ADDISA9ABA ETHIOPIA 



8 . h .. tI 1m] :- Y1-9D UC-'/' IIC .. hODt-l'!'"} MODt\h1' hrr"} M1''''Icli yt\lI(1)'"} f1-9"uc,)· /lC .. h"}~··)·ODCIXl. / 

h "}.'l-'/·ODCIXl. YU1111 l1C O"'l.h·/·t\lD- lP"}ml1r </'C(l.tI:-

~"'I.h·M·r"} Ol .. ·/· l1C'r 0,!,');J><fi 0"'l"}0'0 hJ'1.P,1.p" 0.l1C 9D "}YUtI ht-!lll1 h"}.~"'I.1t1i\· h1·nm··)- h"~t-C"":r I."} .... "} 

nOD9Dl'!' (l-)'hhtl o"H"} .e1t\)\.tll;'tI 'OM J'OD"}j'i'flD- 0.l1C'".J: n-t-nm·r 9DC·"1.!"r ~.e ~ " .J" 9"tlh')' t,J':C'l.:: 

MhU"llitl1 ·)-·o·oc 0'Pf.':"'I.J' hono"l"t\rr! 

on]9" M"'I"'It\V· =5 

=4 

·r.'~ 0.l7C OfIJ9" M"'l"'lt\v· M(I)n"}h'9" M 0 "'1"'19" OfIJ9" 

M"'I"'It\V· hM"'I"'I9" 

8.1 hrr"} M1·"'ICh· .Pt\rr·)·"} r-'/'9"uc')' 

IIC .. VODl'!'h'r h"'lIltS";r- [:>.e"'"}o" 

1l(l)·"}M."}"lj 01'lm'1 9"hc l(l)':: 

8 .2 h "}...,.~ -r"lC"1' Or9"UC')- ~.e 

tJJ' :>,!,C1D-1 (IIC .. 9"C""),) hh"?lltl"r 

~·1· 1[t\ on .. -'/''t h1l;'t\rr:: 

8.3 J't\v·O·)-"} ')-9"UCr HC .. V""l'!'h..J-

n:>.e"'"}1I'> olllD-"}!lt\."}"l rllc-/-"} 

·r9"UC·y."f n·/·""t\h-t- n'/'om(l)' 

hm;J>~.e 'IM ·r"'lCh. llD-:: 

8.4 n(l)~;g'li / nM"''l.l'':/i 9"hc hrr"} 

hV·/·"'Ich· Yt\v·n·r"} I1C .. t\on?Dl '!' 

-t-7.~·~t\rr :: 

8·5 (I)~;g:" / M·~'l.l"'li hrr"} M1·"'Ich· 

i't\V .. )."} f1-9"UC-'/' /lC.. m</""l.;)· 

oMl""" I, "}.~·7'l Mnl;)"~1" h~9" 

!l~"""}h·n·r ""C""),t\rr:: 

8.6 (I)~;g:1i / M"''l.l'''li 'It\V·n-,/· f-'l-9"UC-'/' 

I1C .. mt\m 1,11/ t\"'If.': l "l ;J>tI 

M7n·tl1 ""C""),t\ rr:: 

8.7 hv·"} hV·r"'lCh· J't\rrr"} f1-9"UC')' 

I1C .. V""l'!'h..J- nh<j:tI ~.~<;"'li 

·r74· .. :" i(l)':: 



8.8 hlbtd' ~Clip I'Ih<;:CI ~.~'l''Ii 9"hc 

q,'\':"'U' MflJM·" 

8.9 ~h"CI ~_~'l':~ ~I'It7DM:/' ·m~· 

YM·O-l·"} IIC .. O"C"'1.I'Iv·" 

8.1 0 I,v·"} M-/''''1clr SM·-)·"} r1-9"Vc-l· 

HC .. fooL'l'h·-} ? Ib I'IIIC1- mOL') 

"~'H' )a)o:: 

8 .11 YM·n-)- r1-9"IlC-)' HC .. 1Ir1l'l' Cl,H· 

-}9"llcf-f f-/'7il'l Gl-m;)' IIMOL') 

OOC"1.I'Iv-" 

8.12 hMlIr r1-9"llc-)' IIC .. ~OCl'l' 

M~I'I' M9"L.l\<;- M9"Gl.~GJ· 

Yl'lv-o-}"} IIC<;: O<;:~H O»C"'1.I'Iv-" 

8.13 Cll'lv-o-l' Il11Loj·t'!·O Ibf·~' hGJ"}P.-}' 

I,h·CI n-)' 9"IlC;FT'Gl' lIrm,;J-"'1 <;-rGJ' 

oj'l1t'!0 M9";J-oo"} Ib·y·f H<;'GJ-"}9" 

H9°IlCt IIC<;: 9°C"'1.rGJ- flY.~Cr ( 
~.~"7<\'CI" 

8.14 Il11Nt'!fr Ib·H M~"}II ~CI</> {l7iCl 

<'I~"}II flU'I ... -l'hhCl )GJ- 111'1· Y9"<;-Cl" 

8.15 Cll'lu'O-} ll·nL -~t'!·n I.v-') M-~"'1clt· 

Cll'lv·O·} HC <;: M ·;r I, "}.l\k~1-

M°'LOL:i"/' OUC"'1.t\v-" 

8.16 OU9"Il?"} lb'y,,1' nr·j·<;'GJ·9" H9"llc-} 

IIC<;: -/·GJ.l\.l\C <;-·"fGJ· l11'1GJ-

M"'LYOL:i"~')I.H"'1Ch· Yl'lV-O'}"} 

HC<;: OUC"'1.I'Iv-" 

8.17 OU9"Il? ') GJ"}p." <'I~"}1Il Ib-y.r _~"7qo 

(l7iCl <'I~"}II r-)'9"llc·)· IIC<;: 9"C6'1.rGJ· 

1,"}!l.Y.e.C1· ~14.4.I'I· " 

8 .18 I,v·"} I-.foj·"'1ch· .rl'lv--}"} ~-}9"IlC-} 

HC<;: fOUL'l'h+ 0"9"1l?'i''Ii mw HC<;: 

I-. W:o'IC YOL:i"t:') M )OL )GJ'" 


