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Abstract

The study was aimed to assess the stafumale and female students’ science learning. To do so,
evaluative research was used, and documents ofegt@dnational examination results were taken as the
research pool. Of these, the researcher was selected the four years’ (2013-2016) exam results purposively. The
data was collected by using document analysis aralyaed quantitatively: percentage, mean, Chi-Sgquar
test, and Standardize residual test. Sex and the two extreme scoring levels (“A” and “F” scores) were used as
units of analysis. The finding indicated how fensmlgere poor academically than their counterparte T
variations which observed between male and femalgesits in terms of passing in to preparatory sthgo
considering all nine courses, in terms of scoring “A”, and scoring “F” in the three science subjects were
3.75%, 47.81%, and 12.76% respectively. This indiuss confirmed by the Chi-Square test analyslsch
shows that the calculated xalue (1098.8) greater than the critical valuecof5.02). This verifies that mal
and female students have scored differently instience national examination$lthough the FAWE’s GRP
is regarded as an important strategy to achievalgerequality in the instructional process, GSS fema
students of North Wollo Zone did not perform acatbaity as males in the national examinations. So,
teachers’ GRP practices of the zone need to be assessed;, MoE and Regional Education Bureaus should make

a concerted effort to solve this inequality.
Keywards:General Secondary School; Gender; Initiative; PegggScience Education

Introduction
1.1 Background of the Study
The acquisition and use of science and technology are critical for the extleietvand sustenance of food
security, as well as the promotion of public health and environmental queiigyimportance of science and
technology to modern societies, and the role of a technologically educgteldton in promoting social and
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economic development, has long been recognised (Birhanu, 20E5)leEime to improve science achievement
through more effective instructional strategies and the increasing awarenessninyesrs of the teaching
learning situation also has directed a lot of attention to understand how ldaamarand how to help them
learn concepts (Udeani and Okafor, 2012)

However, there are challenges which hit the instructional participation of stugdarticularly females in
the educational organizations of Ethiopia. To begin with, societal perceptitie ofation towards gender is
found at the infancy stage. Cultural factors such as early marr@gal and family gender role expectations,
family and community low commitment to children’s education etc. have affecting students’ learning (Teklu,
2013). Because, the long-standing cultural misconception of the coitynamnd the family more specifically
forced marriage, verbal insult, beating up, insecurity, rape, etc. tpemsissolved until now (MoE, 2010).
Karim and Shahidul (2015) stated that when girls reach puberty, paerisler it is a time for them to be
married and tend to arrange the marriage instead of continuing theatisgho

Parents also prefer to send girls to Arab counters as home servant thanynecalesidering them as the
source of financial income especially in the North Wollo Zone. KarippaiBaetay (2010) put their witness
by saying that many school going girls from Wollo and other mdrfanhara move towards Metema to go to
Sudan illegally with the help of illegal agents. On the way, accorditigeta, they have waited for one or for
two months or more in Gondar or Bahir Dar cities, have worked in hmtddars to meet daily living costs,
and have get trapped into sexual exploitations. This sexual practice has fangeayflications for the
teaching and learning processes which hampdy’ géarning (Mlama, Dioum, Makoye, Murage, Wagah and
Washia, 2005). According to them, a sexually harassed studestrid feel safe and cannot perform to
his/her fullest potential.

Some secondary school teachers as well felt that science has alwaystsersabject and that female
students do not have role models to look up to, and their suppo# stdamales is poor (FAWE, 2011). For
instance, in Ethiopia, teachers viewed boys positively than girls ethey usually expect girls to quit school
early (Karim & Shahidul, 2015). Tesfaye (2010) added by arguingt#zhers believed that males and
females have considerably different prior understandings of sciendgsctsu especially physics and
mathematics, with females less likely to take high school physics akel mare negative shifts in attitude
towards physics.

Furthermore, inadequate numbers of teachers, textbooks and other edimatits; low-level of
awareness on the special support for girls; lack of curriculum rdésigoromoting gender equality; sexual
harassment in school and housing problems at secondary levertioufar continue to hinder the
performance of girls’ schooling (MoE, 2010). There is also a strong government commitment to gender issues;
but, implementing bodies at different levels did not pay attention dtletabsence of accountability (MoE,
2010).

As a resultcommitments on women’s and girls’ access to and participation in science and technology
have been made by governments at the international and national levels (UNESOD,T2@ collective
efforts of nations to address the situation of gender inequalities in edueatib occupations have been
undertaken as far back as the 1940’s both at global and at country level (Grace, 2010). As to UNESCO (2010),
the Beijing platform for action, adopted at the fourth world conferentewomen (1995), calls on
governments and all stakeholders to increase women’s access to and retention in science and technology,
including by adapting curricula and teaching materials and by increasinghdine of women teachers in
scientific and technological disciplines at all levels of education.

Consequently, the Ethiopian government has committed to address thedjepdety in various sectors
by introducing various initiatives, policy directions, and institutionalizingistenial offices (Teklu, 2013). It
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is very evident that gender issues have received high priority in thetiedugalicy of Ethiopia since the new
government came to power in the early 1990s. A specific obgeofithe policy was to use education to
change attitudes towards the role of women in development. This inaguded attention to gender issues in
curriculum design, placing special emphasis upon the recruitment, traimirassignment of female teachers,
and giving financial support to raising the participation of women in edud®imse, 2003).

To minimize and get rid of biased attitudes on girls and factors tha¢rice the participation of girls in
education, and address the equity aspect of education services to citizefis2thednd 3 education sector
development programs realized within the framework of the Hiducand Training Policy (MoE, 2010). In
these programs, gender issue was a strategic direction with a speciabifemudo balancing the rates of
enroliment and achievement of girls and boys at all levels of the edusgsitem.

Further, the government was enacted and issued the national women's p@B8&aint is one of the
many developmental policies that the government has issued to improve thestandgrds of the population
at large. This policy ensures equality between men and women (B@&84g, The initiative, according to
Teklu (2013), also illustrated through the establishment of the MinistWarhen’s Affairs, its commitment
on Millennium Development Goals, and the various affirmative actions takeduication and employment
aspects.

In order to ensure integrated gender equality in the education sectog tayt and implementing a
strategy has been necessary and indispensable (MoE, 2010). Tdetttisasf the ministry stated, the national
girls’ education strategy was adopted in 2005 and realized since then. This national girls’ education strategy
document focused on the current status of girdsticipation in education, obstacles to the education of girls,
real change processes, analyzing lessons of what constitutes good practice for girls’ education, and initiates
strategic directions to ensure girls enrolment and achievement in educatibautMéringing advancement in
girls” and women’s education, progresses are less likely to be attained in any of these prioritized issues.

To add more, Ethiopia has played similar initiatives to increase females’ participation in science
education. For example, science, technology, and innovation policy)(8&Klaunched in 2012 to increase
the number of engineers and natural scientists in manufacturingearide providing enterprises. It explicitly
calls for increasing the number of females enrolling in engineesitignce and TVET institutions (Helina,
2015).

To realize this, gender responsive pedagogy (GRP) has taken as majoy byd&aYVE which can treat
both girls and boys equally in the instructional process (FAWIB5R The GRP refers to teaching and
learning processes that pay attention to the specific learning needs ahditboys. It calls for teachers to take
an all-encompassing gender approach in the processes of légspimgy teaching, classroom management
and performance evaluation (MoE, 2014).

The FAWE was launched in 1992 to increase access, improve retentioenbadce the quality of
education for girls and women in Africa (Mlama, 2005). And the paglag@s initiated in 2005 and has been
introduced in Burkina Faso, Chad, Ethiopia, Gambia, Guinea, KenylawiMalamibia, Rwanda, Senegal,
Tanzania, Uganda, and Zambia (David, 2011).

To achieve its intended objective, FAWE developed a teacher’s handbook on gender responsive
pedagogy as a contribution to the on-going debate on how to impuaigygn education provision. The
handbook was designed as a practical guide to make teaching and learningegragasler responsive
(FAWE, 2006). It is intended to be the teacher’s practical guide for making day-to-day teaching more gender
responsive. It will also assist teachers to acquire deeper insights into gesutansive pedagogy (GRP) and
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develop classroom practices that are gender friendly (Mlama, et al., 2005jic8lbgcaccording to them, the
handbook has objectives such as equip teachers with knowledgeas#iidtitudes for GRP; enable teachers
to develop and use gender responsive methodologies that ensure equal partwigmitbrgirls and boys in
teaching and learning processes, and to assist school management teeamigender issues at the school
level.

By realizing this fact, according to Girl Power Alliance (GPA) (2013hidpia has implemented the
GRP by adopting its own manual in October 2014, and by considersga national policy since then. The
manual, in particular, focuses on how to create a gender responsive acadeironment; it explores the
various ways of making learning and teaching processes respaositie specific needs and interests of
students at both primary and secondary levels (MoE, 2014). The Mimisto added by arguing that the
manual can assist teachers to acquire deeper insights into GRP and developnelpssctices that are gender
friendly. It is expected that the wider use of this manual will contributhe improvement of the quality of
the provision of education in Ethiopia.

GPA (2015) argued that with the collaboration of FAWE, CTEs of thematiawassa and Gondar for
example, have implemented the GRP manual. To do so, as GPA asserted, the CTEs’ management became
more supportive to their gender offices and the gender focal individuadgl@more support to girls by using
the tutorial from the handbook. The CTEs also adopted guidelinesdt@wea sexual harassment at several
colleges that put in place clear and consistent procedures. Accordingly, the shel@rfgress made so far is
shown by the fact that in 2015 Gondar CTE has more female thantodats for the first time ever.

The ministry of education in collaboration with FAWE Ethiopia also ntegmsied FAWE’s GRP model
in pre-service training. For example, David and Lucile Packard foundatiorefgaitnEthiopia committed to
integrate GRP in more than 300 schools in which they are currentkingo(Njambi &Wanjiru, 2015)
Correspondingly, the nation has worked towards integrating GRP-angré-service teacher training courses
of higher education. According to Demissew (2017), five Keyraes were reviewed and updated in pre-
service and in-service teacher training programs in the three highentgimstitutions (HLIS):

In Bahir Dar University, secondary education curriculum and instrudborPGDT (post graduate
diploma in teaching) program is reviewed. In Hawasa teacher trainingesollegrses such as cross cutting
issues in education, and child development and learning are reviewedlitloracdtourses of primary school
curriculum and instruction, and application of learning theories in priraelyol are also reviewed and
updated in Kotebe Metropolitan University (p, 7).

Similarly, based on his further reading, the researcher perceived the GRhgsortant strategy which
enables teachers, school leaders, counsellors, and the school in genevalv® loth male and female
students in the instructional activities, as much as possible, equabjorRinantly, the pedagogy indicates
how teachers prepare their lesson plan; design and select the required teatbitrals; how they can employ
language and teaching methodologies in the instructional process; hovalsieegvaluate theistudents’
performance, interact with their students, and manage the classrooeoveigrit also shows how school
leaders address sexual harassment, how they aware teachers about gendendssaessehool counsellors
help students particularly females in the time of menstruation. 8 thanual is implemented as it argued, as
to the researcher, there is an opportunity to get initiation from stydeaisly females to participate in the
instructional activities enthusiastically.

Generally, gender sensitive school environments help promote gengdityegnd address the barriers
to girls’ education. Hence, it is important to create a gender sensitive school environment through the practice
of gender responsive learning and teaching processes. Where gender avear@ér&@B$ are not practiced at
school level, female and male student may not enjoy equal learning opiest(MoE, 2014).
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Related to getting scientifically and technologically oriented citizens, Ethiopia h&edvbard in the
areas by designed and signed different policies and conventions respeuthiely enable females to
participate more in education. These indicate how Ethiopia is familiar and has $trieethieve gender
equality in the education sector.

Therefore, assessing to what extent this commitment (getting gender equabignce education) has
enabled female students to perform science instructional activities as madegiengral secondary school of
North Wollo Zone is vital.

1.2. Statement of the Problem

To solve gender inequality problem, as stated before in backgsmatidn above, the FAWE project
was taken GRP as an appropriate strategy. Because, as Mlama, et al. (200B)(Z08%), and MoE (2014)
argued, it helps teachers to attain detail insights to involve both boygirtéh the instructional activities.
Particularly, according to them, the project has worked to equip teagitiedsnowledge, skill, and attitude to
support girls; to enable teachers develop and use gender responsive fogtesdthat ensure equal
participation of both girls and boys in the teaching and learning pex;emsd to assist school management to
mainstream gender issues at the school level etc. Similarly, Ethiopia has alsGRIReas a national policy
since 2014, and has worked towards gender equality (GPA, 2015).

However, the researcher couldn’t get any conducted researches which can assess how this GRP has
enabled girls to be competent with their counterparts in science academicmpeder though many
researchers have administered their studies in line with gender equalityapi& educational institutions.

For example, Kassahun (2006) carried out a study to assess hovecmo@mmic and political factors
affect gender equality in private higher institutions of North Gondar; Qgatb3) also conducted a study to
explore the quest for gender equality and women’s empowerment in least developed countries to achieve
MDGs and identify policy and strategy implications for Ethiopaetnet (2010) was administered a research
to investigate the current status and challenges of females to participatepiinthey education of Dessie
Zuria District. Furthermore, Tadesse (2009) also administered a study on female students’ academic
achievement in SNNPR.

There are also others who have conducted studies in line with gender eddaftty, et al. (2015)
administered a study on sexual abuse and associated factors amalgskements in Woldiya High School,
North Wollo; the research conducted by Eshetu (2015, cited in Teo@18,i@ Ambo University concludes
that there is high-level of sexual harassment on the university campugrttiucted study in high schools of
Gondar town by Kelemu (2013, in Haftu, et al., 2015) also showed thatrelalence of sexual abuse among
female high school students was 49.6%. A similar research by GemecMekehkdl (2012, in Teodros, 2016)
confirms a high pervasiveness of sexual harassment against female sttithavmssa University.

Most research outputs of Haftu, et al., Eshetu, Kelemu, Gemechu and Méleke were taken male
teachers as perpetrators of sexual harassment. A study by Alemayehu2@t@l.also found that girls with
lower educational attainment were more likely to become pregnant duringseslace than their better
educated counterparts, especially if they were from rural areas.

So, it is possible to say that both sexual harassment and pregnancegdegmidctors by these stated
researchers which could affect female students’ schooling. But, the findings were not indicated to what extent
girls’ science academic performance has improved by the implementation of GRP. Generally, researches’
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output identified from different literatures as contributing factor in access to girls’ education cannot take to be
uniform across space and time. In addition, since this worldnardic (changeable time to time), factors
which have mentioned in the previous as challenges for gender equality may not appear as they are for today’s
context, i.e., another new obstacles might be also grown. Thereforeséaeaher was inspired to conduct the
study to assess how the GRP has improved the academic perfornfidieceale students in the general
secondary schools of North Wollo Zone.

1.3. Objectives of the Study

In Ethiopia, as in other parts of the world, especially as a south®amaran African countries, it is
mostly women who continue to experience the greatest disadvantages rdsuftirgender inequalities and
entrenched discrimination in the instructional process, most importanggience and technology aspects
(Helina, 2015).

To this effect, as GPA (2015) noted, GRP has taken by Ethiopian gamiraman effective intervention
to improve the quality of teaching and learning processes anedas®renrolment, access, retention, and
performance of girls in schools. Specifically, as stated befbeepedagogy equips teachers with knowledge,
skills and attitudes for GRP; enables teachers to develop and use gender respetisidologies that ensure
equal participation of both girls and boys in teaching and learning procasdds, assist school management
to mainstream gender issues at the school level (Mlam, et al., 2005gfoFaerthe study was aimed to
evaluate male and female students’ status in their instructional practices, particularly in science education
under the GSSs of North Wollo Zone.

1.4. Research Question

To achieve the objective of the study, the following research questionstarierd in this study
based on the review of related literature:

1. How far grade ten male and female students of North Wollo Zone pedatme national examinations
under the four years (2013-2016)7?

2. s there any statistically significant difference between the male and fetudlnts in the national
examination achievement within the four years?

3. How far grade ten male and female students of North Wollo Zone pedothe science national
examinations under the four years (2013-2016)?

4. Is there any statistically significant difference between the male and fenddatstin terms of scoring
in the science national examinations?

15 Significance of the Study

The finding of the study may scale up the teaching - learning endstatas of science and other
subjects by employing gender responsive pedagogy. Accordihglgtidy may:
v assist teachers to create conducive teaching-learning environment in thef tiglatting girls and boys
equally
v' stimulate interests of the zone education experts in conducting trainitigeiioteachers to enhance the
application of GRP
v" help school directors to manage their schools by considering equalen¢atiboth boys and girls
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1.6. Delimitations of the study

This study was delimited to assess to what extent GRP is being helped @&%sstuf the North
Wollo Zone particularly females to be competent with their counterparts igithees learning.

1.7. Operational Definition of Terms

Following are the definitions of terms used in this study:

Gender - is socially constructed roles and experiences which are given to males and females

Gender responsive pedagogy —refers to teaching and learning processes which pay attention toettificsp
learning needs of girls and boys

Practice — the process of carrying out the essences of FAWE’s GRP manual

Science - is a field of study which includes physics, chemistry, @ntbgy

Sex - is a word that refers to the biological differences between maldeamale: the visible difference in
genitalia, the related difference in procreative function

1.8. Theoretical and Conceptual Frameworks of the Study
18.1. Theoretical Framework of the Study

Under this topic, theories of educational feminism such as liberal, Marx@tragdical feminism are
stated.

1.8.1.1. Theories of Educational Feminism

Currently, feminism can be taken as a social movement whose objictivestrive for equality of
rights, status, and power for both women and men. As a maowginseeks to change the traditional roles and
images of women, to end sexism and attain for women equal righteyan (Gamaliel, 2004).

As Chege and Sifuna (2006), and Gul (2011) argued, it has besiblpao characterize three distinct
types of feminist approach to education such as liberal, radical, and Markiste theories generally agree
with the presence of oppression and inequality between males andSemséel on gender. They differ on the
approaches they advocate to solve the gender inequality within society (San¥re,

As the researcher’s points of view, liberal feminism is preferable than radical and Marxist feminist
theories in terms of showing how gender equality is achieved in ttradtignal process. Becauddarxist
feminism does not take education as positive, instead school is consideredotiuecepthe current unfair
situation. It is viewed as a regressive organization rather than progressives fastering a sexist culture; the
school curriculum incorporates sexist assumptions, and sexual diviiaimor are built into the context of
education (Yokozeki, Y., n.d).

Moreover, this approach is not agreed with the stated context of Ethiopiaatied system. It is
documented that most of the activities of Marxist feminists are aimed at eduqsople about the
relationship between women’s oppression and economic class oppression (Gamaliel, 2004). Marxist feminists
also see women as a distinct economic class, rather than as individadygjng the connections between
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women’s work status and their self-image (Thompson, 2003 onsequently, women’s experience, under
Marxist’s view, became a non issue, perhaps irrelevant. The role of education in a patriarchal society is,
therefore, to transmit a dominant ideology, i.e., masculine superioritfewerine (Gul,S., 2011).

In the contrary, as World Bank (2004) announced, Ethiopia has ratiiedN charter on human rights
and more importantly the convention on the elimination of all fasfrdiscrimination against women, which
outlines a variety of political, social, economic, and legislative issues thatres have to work on to
eliminate discrimination against women and create equality between mevoeareh.

In another way, radical feminists explore the nature of oppresgiongth the personal experiences of
women and centralize sexuality as a major site of men’s domination over women through the social
institutionalization of heterosexuality (Scraton & Flintoff, 2013). The insigof patriarchy and the
subordination of women therein, are seen by radical feminists to rewtlm aggression and control of
women’s sexuality. Men are inherently more aggressive than women, who, because of their relative size
disadvantages and dependency on men during child-bearing yearaswite dominate and control (Simpson,
1989). The other strand of the radical feminist argument is thaolguipags part of a process by which the
ideas and experiences of girls and women are trivialized by male pupilaadmembers of staff (Gul,
2011).

As a result, while liberal feminism aims at improving the existing systesdudation, both th#larxist
and radical feminist perspectives aim at much more fundamental transtormitius, according to Marxist
feminism, girls are allowed to learn with males in schools, but are alsorageduo take additional subjects
such as home economics to instil in them their future roles as wivesahdra(Gul,S., 2011). And as Gul
added, for radical feminists, the only solution is separatist approaetevwnen and women maintain detach
institutions and relationships. In other words, women must maked¥weireducation, and their own rules in
society (Scraton & Flintoff, 2013).This megncurriculum should be developed to accommodate girls’
interests and ways of learning/knowing; female friendly teaching materedd to be developed; teachers
should be responsive to girls’ interests, and sensitized on how girls learn (Sinnes, 2004).

Accordingly, these Marxist and radical feminism theories may nottafeto achieve gender equality
in Ethiopian education context, because as the researcher’s points of view, treating females by separating them
from males may aggravate societal perception on academic incapability of pidsspecial treatment of
females also may strengthen the inverse saying of Tong “society has a false belief that women are by nature
less intellectually and physically capable than men” (Tong, 2009, p. 2).

In addition, as suggested by Gamaliel (2004), liberal feminists useltb&ing strategies to change
attitudes of teachers and learners towards gender equatiyze curriculum materials to document gender
stereotypes in textbooks in order to produce materials that are fregédmaer bias, and provide training for
pre-service student teachers and practicing teachers to assist them to eaisbairsschools.

Sinnes (2004) also added by arguing that gender neutral curriculum esledignt to boys and girls
should be prepared; gender neutral education material need to be developdttrs taae expected to
sensitized not to discriminate against girls; and if possible, equal numfeemale and male teachers need to
be assigned in schools.

Generally, liberal feminist theory is quite applicable to the school in tertte @fcts that are generated
to support equality, justice and fairness in education than Marxistradidal feminists. Acker (1987),
Stromquist (1990a), Phillips (1987), and others cited in Yokozekiny) strengthen the idea by saying that
liberal feminism is the oldest and probably the most conventional perspettiie three. It stems from the
idea that women must obtain equal opportunities and equal rights in s@dge8amkange (2015) out lined,
liberal feminists have moderate aims, their views do not radically chaltbegexisting values and as such
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they aim for gradual change in the political, economic, and social syEbtems. liberal approaches assume that
inequity is a consequence of ignorance or prejudice and thus sognetm be modified gradually through
enlightened educational programs and gender responsive policies (Tho2Q3en

1.8.2. Conceptual Framework of the Study

The conceptual framework that guided this study yeadler equality which considers teachers’ practice
as a central component which GRP might be helped them to get equal participaitenae instructional
process from both sexes. So, this study was set to examine wbethalr academic performance equality is
found between male and female students of North Wollo Zone gereaadary schools.

2. Review of Related Literature
Introduction
Under this chapter, initiatives of Ethiopian government to improvelgreaquality in GSS science
education; and the issues of gender responsive pedagogy are elaborated.

2.1. Status of Ethiopian Male and Female Students’ Participation in General Secondary School Science
Education

Recent history has demonstrated the potential of science and technology ($&mprfoving the
quality of people's lives. Indeed, during the last few decades especiadjom®ents in various fields of S&T
have had a profound impact on the quality of life of the major paheohuman population, eliciting there by
significant societal changes. As a result, it is now widely accepted that sociordc and cultural
development is largely dependent on the harnessing and application of S&T mehits/e

UNESCO (2010) reported that the potential of science and technology to adievatepment and
contribute to people’s well-being has been well-recognized. This means, according to the orgamigaténce
and technology is vital for the achievement of internationally agreed geweld goals, for instance by
facilitating efforts to eradicate poverty, achieve food security, figktagiss, improve education, and respond
to the challenges of climate change. It has also emerged as an importantfaneamsitries to improve
productivity, competitiveness, and to create decent work opportunities.

This development of a modern civilization has a lot to do with advandeshsnience and technology.
The quality, relevance, methods of teaching, human resource, sciktaificy, science process skills, higher
order thinking, science-technology-society, teachers quality, textbdolksience education etc. directly
impact on the extent of growth and development of science and tecifiolalgun, Sileshi &Anteneh, 2010).
Consequently, according to them, it becomes evident that the amaesbafces a nation or region puts into
science teaching and research determines, to a fair extent, the level of scientific amdodecin
advancement.

Thus, no nation has ever recorded phenomena development withedgénce to educational
advancement and inputs of its human population (Idowu, Ogunladen@len &Afolabi, 2015). According to
their belief, the scientific and technological development pursued through equal paoticipf males and
females, reduction of gender inequalities in access and control of resayender awareness and gender
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responsiveness. Globally, it is proved that exclusion of women ela@went has rendered their development
efforts futile (Mulatu, 2016). If a country is successful immiizing or closing the gender gap, according to
them, it will have a better chance to develop through alleviating povagyldowu, et al. (2015) underlined,
the vast technological development and innovations recorded in the westddnhas been chiefly the
products of relentless research efforts and innovative discoveries of redé fand male scholars in higher
institutions of learning.

Even though it has been widely understood that realizing the goavefogyment difficult to attain
without the very significant component of gender, the issues of dquityucation between male and female
groups have been a serious problem in Ethiopian education systdinleaels in general, and of secondary
education in particular (Amogne, 2015). Improvement in seconddmyot will be necessary to ensure a
skilled workforce, consisting of both males and females, is availableefdutilve but the net enrolment rate of
female remains low than males in the nation (Rose, 2003). Thieenwhadmission, retention, and graduates
has not been proportional to the size of population when compared to mdiensaid students (Habtamu,
2004). The literacy rate of women with age of 15-24 years in gthiduring 2005 and 2011 survey period
was 41.6% and 56.9% correspondingly. The rate for men withatine sige interval during the two survey
periods was 67.2% and 75% respectivalysiderably higher than women’s rate (Amogne, 2015).

Compared to men, women in Ethiopia are clearly in a disadvantageousmaositih respects; they
benefit less from social services and hold inferior positions in all esiehgolitical, social, and cultural
affairs. For example, statistics show the existence of more illiterate wtdraanmen (51% men and 66%
women) and women are less represented at all levels of education, especialliein gdgcation (MoE,
2007).

Moreover, the share of Ethiopian women in science and technotogyams in higher education has
been low, but the government’s policy to stream 70% of all university entrants into the science and technology
track is beginning to increase their entry into these fields (Helina, 2Bi13P13, according to her, females
accounted for 27% of students enrolled in science and technologgssitdence particularly ‘hard science’
is still also seen by many as a historically male dominated profession tb whimen have only relatively
recently been admittggHelen, 2010).

Correspondingly, in spite of the fact that increased importance haplaeed to the study of science
(MoE, 2008), a most recent study Shibeshi, Mekonnen, Semelandiagvéke (2009) show that the quality of
science education has been seriously compromised and competence of @pligdrysics is alarmingly
declining (Tesfaye, 2010). Little is also known about the share ofemoscientists and engineers. Some
studies suggest that women scientists and engineers are few irutiteycbowever; in 2013, men accounted
for 80% of the staff in science and engineering departments at ti@nvBublic universities (Helina, 2015).

United nations economic and social council (UNESC) (2011) generalize byathaindespite several
positive initiatives undertaken through legal enactments, policies andapr®gn place in East African
Community member States, the level of women’s participation in science and technology from primary
through tertiary education, to the career level, is low compared to that diviodatu, 2016)

Accordingly, UNESC (2011) recommended that achievement of gepdety in science and
technology (education) should rely on an appropriate mix of strategies baskdsons learnt from best
practises and experiences at national, regional, and international levels. In the same asaalaborated in
the following section, Ethiopia as a nation has tried her best to improdenstuparticularly femas’
participation in the instructional process by playing different initiatives aadBRP.
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2.2. Roles of FAWE’s Gender Responsive Pedagogy in science teaching

It has observed how the imperative of girls’ education is understood and accepted by all stakeholders
throughout the world, because without them development in terpwlit€al, economical, social, educational
etc. remained unsustainable. This requires teachers to play a crucial role in theteadHearning processes
because their understanding and awareness of gender responsivireekeyso effective participation of the
girls and boys in learning processes (MoE, 2014).

However, according to Mlama, et al. (2005), observations of classrauticgss show that teaching and
learning is largely gender biased. Many teachers apply teaching methodtiagigs not give girls and boys
equal opportunities to participate, and they also use teaching and learninglsétat perpetuate gender
stereotypes. FAWE (2006) argued that from FAWE’s review, the majority of the schools in Sub-Saharan
Africa are not gender responsive. For example, school managementssgsteint sufficiently address gender
constraints such as sexual harassment and bullying; and many sttvoolshave adequate or separate toilets
for girls and boys. As a result, as Mlama, et al. (2005) notedctiomls do not provide a gender responsive
environment for effective teaching and learning to take place.

By considering this gender imbalance trained, gender responsive pgdagptpken as major strategy
by FAWE which can treat both girls and boys equally in the iostmal process (FAWE, 2005). Gender
responsive pedagogy (GRP) refers to teaching and learning procesgey thtdention to the specific learning
needs of girls and boys. It calls for teachers to take an all- eassing gender approach in the processes of
lesson plan preparation, classroom management, and performance avdMatio 2014). To do so, GRP is
initiated in 2005 and has been introduced in Burkina Faso, Chiasidpla, Gambia, Guinea, Kenya, Malawi,
Namibia, Rwanda, Senegal, Tanzania, Uganda, and Zambia (David, 2011).

The approach, according to Njambi and Wanjiru (2015), is designequip teachers with knowledge,
skills, and attitudes to empower them to respond adequately to the learrnilsgohegrls and boys by using
gender-aware classroom processes and practices. They also asserted as GRP alsoetasgkt®ol th
management to sensitize them on gender and to support their ability te ere@onducive learning
environment. Mlama, et al. (2005) added by saying that the GRP miotkdl to create a gender-sensitive
teaching environment that would enhance and facilitate equal participation dbdysttand girls. To do so,
according to David (2011), over 6,600 teachers have been trained withn@RP since 2005.

As an in-service training, the model is continued to be implemented in caoliegdacation (COEs) and
schools. As a pre-service training, it was implemented in teacher training soflEGES) in Burkina Faso,
Ethiopia, and Senegal. In 2009, the GRP model was implemented in inTEXiopia, Kenya, Malawi,
Tanzania, and Zimbabwe. Since then, the model has been replicated ierl®oaiftries in Africa (Njambi &
Wanijiru, 2015).

MoE (2014) of Ethiopia also argued that the manual can assist teachegsiite deeper insights into
GRP and develop classroom practices that are gender friendly. It is expettbeé thi@er use of this manual
can also contribute to the improvement of the quality of the providi@ducation in Ethiopia. Accordingly,
with the help of FAWE, the MoE has improved performance of girlschool through the GRP project at
Kotebe College of Teacher Education. According to KCTEE (n.d), sin@8, 20tebe College of Teacher
Education has been conducted the two-year GRP in Teacher Educafiect Bpoon total of 464 trainees
comprising students, academic staff, support staff and communihpere have been trained. As the college
argued, language usage, methods used and sitting arrangement at sshdebktwas gender-responsive,
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Classroom management and set-up has been altered to be more gepdesive, and increased pass rates for
female and male students.

By continuing its effort, MoE (2014), the gender directorate of theE Mwganized a meeting in
Bishoftuto in 2013 where instructors from colleges of teacher educatiborawersities were invited. In this
meeting, the participants agreed to adapt the FAWE Handbook to a maatualotild be used by teacher
trainers at college of teacher educations (CTES) in the training of teachérs implementation of GRP. The
Bishoftuto meeting, and FAWE’s encouragement in its revision of the gender equality strategy for the
education sector were initiated the MoE to adopt the manual in October 2014 asal pation (GPA, 2015).
And at the start of the same year, 2014, the MoE was started tragzsing dnd module writesgith FAWE’s
support.

To assess the impacts of GRP, according to FAWERS (2011), FAY¥Eenducted a case study in the
African countries such as Tanzania, Uganda, Ethiopia, Malawi, Gambia, andaZdiné study, as Njambi
and Wanjiru (2015) announcefbund that the GRP model had impacts such as there was a change in teachers’
attitudes and practices, behavioural and attitudinal change, and increase irohstedsnts etc. Moreover,
they also added by saying that the two African countriedlalawi and Ethiopia - where GRP was fully
embraced, the Ministries of Education made mainstreaming GRP in teachegtcailhges (TTCs) a policy
of girls and boys in the classroom. This has improved learns;gires and boys no longer have unhealthy
competition but support each other to learn.

Generally, gender sensitive school environments help promote gengddityegnd address the barriers
to girls’ education. Hence, it is important to create a gender sensitive school environment through the practice
of gender responsive learning and teaching processes. Where gender awanengender responsive
pedagogy are not practiced at school level, female and male student majpyegenl learning opportunities
(MoE, 2014).

3. Research Methodology
Introduction
This part of the study describes the research design, sources ofpdateéation, and sampling
techniques. Moreover, data collection instruments, data collection procedures, and dais tecalyiques are
also elaborated.

3.1 Resear ch Design of the Study

In order to achieve the stated objectives, evaluative research was used. It enaleleeltioher to assess
systematically the operation and/or the outcomes of a program or poliopaced to a set of explicit or
implicit standards, as a means of contributing to the improvemettteoprogram or policy (Weiss, C. H.,
1998).

3.2. Sour ces of Data

To gather the required information, grade ten national examination achiggewere considered as
data sources for the study. National examination results are prefareth¢éhschool based examination results
because standardized admissions tests are good predictors of stotiétement. And it can also measure
students’ academic performance more consistently than examinations prepared at school level (Lauzon, 2001,

& EACEA, 2010, cited in Amogne, 2015). According to them, séfer@nces identified in the school based
tests may reflect the effects and biases of the instrument. As a result, ditsetarational grade ten
examination result was used to examine the impact of GRP on academieamrieof both sexes.
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3.3. Population and Sampling Technique

The North Wollo Zone national examination results of grade ten were takes @séearch pool. North
Wollo zone was selected purposively from the nine zones of the Amharaakgiate. Thus, the researcher
acquainted with the language, culture, and psychological mgaké-the people. Moreover, the researcher’s
place of work is there and, hence, follow-up plans and participationtumnefinterventions would be easily
attained.

Accordingly, the four years’ (2013-2016) grade ten national examination results were selected
purposively. There were 41,514 (M=21,777, and F=19,737) studdntsnvere involved in the four national
examinations. The researcher believed how these recent documents camshmwlat extent both boys and
girls would perform science instructional activities.

3.4. Data Collection I nstruments

In order to collect data from the national examination results of gradedéenment analysis was
applied, because it does not need much cost and time (Bryman 2008a2®{Bryman 2008: 54, cited in
Korcho, 2013).

3.5. Data Collection Procedures

To collect data from the sources, first the researcher was asked the North Wollo Education department’s
consent by explaining objective of the study. After getting an agreement, he found the four years’ grade ten
national examination results from the zone. Then, he also identified students’ obtained score in each year from
the document. Thus, students’ score from the entire nine courses (Amharic, English, Mathematics, Geography,
History, Civics, Biology, Chemistryand Physics) collected based on students’ sex. In addition, students’
science subject (Biology, Chemistry, and Physics) scores also identified from the four years’ document in
terms of their sex, and in terms of the two extreme scoring levels (scoring “A” and scoring “F).

3.6. Validity and Reliability of the study

For the purposes of research, documentary sources should neaeecdped at face value. Their
validity is something that needs to be established rather than being talgrarfted. As Denscombe (2007)
argued, documents need to be evaluated in relation to their authenticityilityeditd representativeness.

Since national examination has been conducted and facilitated by national examégmiwy, the
researcher believed that documents which found from the agency wesatamuéimd genuine. They were also
Credible, accurate, or free from bias and errors. In another haylocuments were representative, i.e., they
could show exactly how both boys and girls have achieved scor& (A D, or F) in each courses.

Equally, Lauzon (2001), and EACEA (2010) cited in Amogne, %20doted that standardized
admissions tests enable to measure students’ academic performance more consistently than examinations
prepared at school level.Therefore, the documents which the researcher usealithventic, credible, and
representative.

3.7. Data Analysis
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To analyze data, the researcher was used frequency, percentage, andmpésaistatistics to verify
students’ promotion status in to preparatory school, and to determine their scoring status in the science national
examinations of the four years. The researcher also conducted Chi-Squatg testheck availability of
significant difference between male and female students in referencamoterto preparatory school; 2) to
investigate whether male and female students different or not in their spositgpn in the science subjects.
Sex (male & female), and the two extreme scoring levels (“A” score & “F” score) were taken as units of
analysis.

3.8. Ethical Consideration

To achieve the stated objectives of the study, the researcher was askeattthgVhllo Education
Department’s consent to partake in the study. He also briefed objectives of the sttiay department, and
made it to be aware how the researcher uses information which obtaimeth&a@one only for the research
purpose. Taking this reality in mind, any interaction with theceamed individuals of the zone was facilitated
based on their free will. In addition, all the materials used for this researdth meacknowledged.

4. Data Analysisand Interpretation

The purpose of the study was to investighie status of male and female students in their instructional
practices, particularly in science education under the GSSs of North Wollo Zoraehieve this objective,
evaluative research was conducted, the data was collected by employing dcamahesi$, and the researcher
as well analyzed the gathered data quantitatively as follow.

4.1, Male and female students’ promotion status in to preparatory school

To evaluate the promotion status of students, the researcher investigatedr theafsu(2013-2016)
secondary schools students’ national exam results of the North Wollo Zone. And he analyzed the obtained
outcomes of the entire nine courses such as Amharic, English, mathemhisigs, chemistry, biology,
geography, history, and civics subjects. This helped him to sgardimotion status of females and boys in to
the preparatory school. The output of the analysis displayed as follow.

Table 1: Grade ten students’ promotion status in to preparatory school under the four years national
examinations

Year Students who had taken national exam| Students who promoted to preparatory school

Male Female| Total Male % Female % Total
2013|4428 3,284 7,712 2,055 541 1744 46 | 3794
2014| 5901 5,389 11290 2421 50| 2469 50 | 4890
2015 5,615 5,235 10,850 2,632 54| 2,257 46 4,889
2016 5,833 5,829 11,662 1,662 50| 1,665 50 3,329
Total| 57 777 19,737 41,514 | 8,770 (51.88%) 8,135(48.13%) 16,90

As stated in the table “1” above, secondary school students’ performance of the zone indicated how
females were academically less performer than males. Of 16,902 student&rgharomoted to preparatory
school, 8,770 (51.88%) and 8,135(48.13%) were males and females xetpeEtiom the cumulative results
of nine courses, females were passed to preparatory school less %y(81788% - 48.13%) than males. To
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know specifically how both male and female students are statistically diffexsnstated below, further
analysis was conducted.

4.1.1. Thesatistical difference of the male and female studentsin the national examination
achievement within the four years (2013-2016)

To check the availability of significant difference between grade ntale and female students’
academic achievement in the four years national examinations, the researchemalyasd the data by

applying Chi-Square test, and the output looks like the following.

Table 2:Chi-Square test Analysis of Students’ National Examination Results

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 31.368 3 .000
Likelihood Ratio 31.376 3 .000
Linearby-Linear 3.142 1 .076
Association
N of Valid Cases 16902

a. 0 cells (0.0%) have expected count less than 5. The minimum expegateds 1601.47.

Based on the stated output above, the critical valué with 3 degrees of freedom at 0.05 level of
significance is 9.35. Since the calculatdalue (31.368) exceeds the critical valuecof9.35), the researcher
concluded by saying that the male and female students are not the sdinedr inational examination
performances. To verify the particular performance which is being \@befifferently, extra analysis of
standardized residual test was conducted, and the result is presented as follow.

Table 3: Standardized residual test analysis of students’ performance variation under the four years national
examination

Student Year

2013 2014 2015 2016
Male 2.0 -2.3 2.0 -1.6
Female -2.0 24 -2.0 1.6

As displayed above, thébsolute values of “R” indicate that male and female students were significantly
different in terms of promoting in to preparatory school. This meansales were over promoted on boys in
to preparatory school in 2014, and in 2016, because the “R” values of the two years have positive sign. And,
male students also over promoted on females in 2013, and 2015, since the “R” values are marked positively.

This is also confirmed by table 1, which indicates how female studant®ped in to preparatory school
than males with slight difference in 2014 (F=2,469, M=2,421, therdifice is 48), and in 2016 (F=1,665,
M=1,662, the difference is 3). The total variation is “51”. Inversely, the data also indicated that great number
of male students promoted than females in 2013 (M=2,055, F41tfié difference is 311) and in 2015
(M=2,632, F=2,257, the difference is 373). The total difference is “686”.

Generally, based on the analysis, female students lag behind males to proneotbe preparatory
school. From the cumulative results of the nine courses, females were papsegatatory school less by
3.75% (51.88% - 48.13%) than males under the four years (2Q13-g8tional examinations.

WWW.ijrp.org



16 Mollaw Abraha Haild International Journal of Research Publications RLIIBRG)

4.2. Male and female students’ scoring status in the three science subjects
The researcher analyzed both the male and the female students’ scoring status in the science subjects

(scoring “A and F” grades) such as physics, chemistry, and biology. To do so, he used the four years (2013-
2016) grade ten national examinations results of the North Wollo Zon#hafidding is stated as follow.

Table 4: Grade ten students’ scoring status in the science subjects under the four years national examination

Year Subject “A” Score “F” Score
Male % Female % Total Male % Female % Total
2013 Physics 31 10 41 330 335 by 645
Chemistry 784 261 1045 35 27 62
Biology 805 10 267 0 1072 15 = 33 48
Total 1620 538 2158 380 395 775
2014 Physics 110 45 155 217 230 5 447
Chemistry 789 280 1069 182 227 409
Biology 880 N 308 Q9 1188 95 @ 202 297
Total 1779 633 2412 494 659 1153
2015 Physics 410 149 559 222 247 b 469
Chemistry 598 173 771 231 283 514
Biology 716 10 259 0 975 171 3 250 421
Total 1724 581 2305 624 780 1404
2016 Physics 284 161 445 117 181 o 298
Chemistry 141 55 196 117 206 323
Biology 396 S 131 = 527 128 2 180 308
Total 821 347 1168 362 567 929
Grand Total 5944(73.90%) 2099(26.09%) 8043 1860(43.63%) 2401(56.34%) 4261

As displayed irthe table “2” above, of 8,043 students who have scored “A”, 5,944 (73.90%) and 2,099
(26.09%) were males and females respectively. Inversely, of 4,261 students who have achieved “F” grade,
1,860 (43.63%) were males, and 2,401(56.34%) were also females. Thalke &udents were performed less
than males by 47.81% (73.90986.09%) in terms of scoring “A”. And they also remained higher than males
by 12.71% (56.34%43.63%) in terms of scoring “F”.

4.2.1. Male and female students scoring variation in the science subjects
To examine whether male and female students are significantly differeat or the reference to score

“A” and score “F” in the science national examinations, the researcher was analyzed the data by using the Chi-
Square test.
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Table 5:ChiSquare test Analysis of Students’ performance in science subjects

Value df Asymp. Sig. (21 Exact Sig. (2{Exact Sig. (1
sided) sided) sided)
Pearson Chi-Square 1098.82% |1 .000
Continuity Correctioh 1097.517 |1 .000
Likelihood Ratio 1086.119 |1 .000
Fisher's Exact Test .000 .000
Linearby-Linear 1098.732 |1 .000
Association
N of Valid Cases 12304

a. 0 cells (0.0%) have expected count less than 5. The minimum expeateds 1558.40.
b. Computed only for a 2x2 table

As the finding above, the critical value of the chi squeite df =1, andx= 0.05is 5.02. Since the
calculatedx? value (1098.8) greater than the critical valueof5.02), it is possible to say that both male and
female students were scored differently in the science national examinatmrietdrmine their scoring
variation specifically, the researcher also conducted the standardized residual test.

Table6: Standardise Residual test Analysistadents’ scoring variation in the science national examination

Student Score

A F
Male 11.8 -16.2
Female -15.5 21.3

All the four values of “R”, such as 11.8, -15.5, -16.2, and 21.3 indicate that males and females are
significantly different in their “A & F” scoring under the science subjects. Specifically, according to the data,
females were over weighted by males, and males also over weighted by females in terms of achieving “A” and
“F” grades respectively, because the scoring status of students is indicated by the positive and the negative
signs in the standardize residual test values.

This is also confirmed by table 4, whigldicates how “F” grade scorer female students increase
throughout the four years national examination:2013 (51%), 2024)(22015 (56%), and in 2016 (61%).
Inversely, the numbesf male students also decreases to score “F” under the same years: 2013 (49%), 2014
(43%), 2015 (44%), and in 2016 (39%).

Generally, based on the analyzed data above, the variation which is obsemeshltee male and
female students in terms of passing in to preparatory school by edngidll nine courses, in terms of
scoring “A”, and scoring “F” in the three science subjects were 3.75%, 47.81%, and 12.71% respectively.
The data shows how male and female students were inversely relate@irins¢ctence academic
performances. This also confirmed by the analysis of theS@ihire test: in terms of students’ promotion to
preparatory schook? value (31.368) its critical value (9.35); and in terms of students’ scoring status in
science subjects? value (1098.8) >its critical value (5.02). And in both cases, the p-valuedahiksquare
statistic is .000, which is smaller than the alpha level of .05. Franatfalysis, it is possible to understand
that female students were poor performer than males especially Tigheessubjects.

As to the Ethiopian national agency report (ENAR) (2001, cited in Tades66), 2&t the
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beginning of the twenty first century, one of the main probletralenging Ethiopia in education is the
gender gap in enrolment and performance between male and femaldarirtiadithe secondary and tertiary
levels. This indicates that the traditional patriarchy of Ethiopia which remaitredsed by religion and
culture, which has been causing gender differentials in access, partigipaiibservice provision across the
education, health, economic systems and sectors still remain pre(@@aomon and Memar, 2014).
Therefore, it is important to assess how the GRP is being practiced im#valgecondary schools of North
Wollo Zone.

5. Summary, Conclusion, and Recommendation
5.1. Summary

The study was aimed to examine male and female students’ instructional involvement, particularly in
science practices under the GSSs of North Wollo Zone. To achieve the @hjestluative research was
used. Documents of grade 10 national examination results were tatten@mol of the study. Of these, the
researcher was selected the four years (2013-2016) national exam resmledts purposively.

Accordingly, the required data was collected, and analyzed quantitatively r@ereemean, Chi-
Square and Standardize Residual tests were used). Sex (male and female), andettieetme student
scores (A and F grades) also used as units of analysis. The finditigs analysis indicated that females
were remained poor academically than their counter parts.

Females were passed to preparatory school less by 3.75% than maleséygathtihative results of
nine courses. This also supported by the analysis of the Chi-Squarbetsmsise the? value (31.368
exceeds the critical value &f (9.35) which shows how the male and female students wetbensame in
their national examination achievements. Female students also performed lessathsrby 47.81% in
terms of scoring “A”, and they remained higher than males by 12.71% in terms of scoring “F”. In line with
this, the calculated? value (1098.8) found as greater than the critical valué (8.02), which shows both
male and female students were scored differently in the science natiométhatians.

This variation is observed consistently under the four years nationaliretsons of science
subjects. Thus, number of “F” scorer girls has increased from year to year: 2013 (51%), 2014 (57%), 2015
(56%), and in 2016 (61%). And inversetlge number of male students also decreases to score “F” under the
same years: 2013 (49%), 2014 (43%), 2015 (44%), and in 2@%6)(3This finding also directly aligned
with what Oli’s study revealed. Oli (2014) conducted a study to investigate stastisdeafts’ academic
achievement in science education across selected preparatory schdblsmfEAnd the overall academic
attainment in science for male was 47.58% and for female was 39.70%tHa efises, according to him,
the mean scores of female were less than that of males.

Generally, based on analyzed data of this study, anyone can disgleagir that female students
were poor performer than males above all in the science subjects.

5.2. Conclusion
Although, the FAWE’s GRP is regarded as an important strategy to achieve gender equality in the
instructional process, GSS female students of North Wollo Zone did rfotrpescademically as males in

the national examinations, particularly in the science subjects. Therefore, teachers’ GRP practices of the
zone need to be assessed and evaluated.
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5.3. Recommendations

Policies and strategies for supporting otischool children in Ethiopia and closing the remaining net
enrolment gaps will require making hard decisions by policy magartcularly given the current context
of inequity and inefficiencies.

Hence, MoE and Regional Education Bureaus of Ethiopia, in collaboratiorothigh stakeholders,
should make a concerted effort and take appropriate actions in orderddtslobserved inequality. €h
GSSs GRP practices should be investigated; the overall outlooks of teachemtsstadd schools in
general towards GRP should be evaluated.
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