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ABSTRACT

This study was conducted to investigate factodsi@micing the survival rate of
female students’ enrolment in physics subject iblipusecondary schools in
Kirinyaga Central District. The study was guidedfbyr objectives. How the
school policies influence female students’ enrolmen physics subject,
parents’ influence on the enrolment of the femalelents’ in physics subject,
how the anticipated career placement affect theaferstudents in enrolling in
physics subject and how the teaching and pracdsadct of the subject affects
the female students’ enrolling in physics. Thestedyployed a descriptive
survey design. All form three girls doing physig#ysics teachers, career
masters and principals in Kirinyaga Central Distwere targeted. A sample of
16 schools, 16 principals, 16 career masters, A&iph teachers and 355
students were selected through simple random sagpii participate in the
study. The data was collected by use of questioasiainterview guide and
check list. Data was analyzed using descriptiveissizgs by using the
computer statistical package for the social scien8€SS version 16 and
Microsoft Excel. The study found that schools haaticies that guide the
subject selection. In most schools such policieg’tdallow the students
choose subjects combination they may wish and eftetd pick from the
available alternatives offered by the school. Itswaeery evident that the
principals don't play an active role in supervisiog guiding the students in
the selection exercise and have delegated the twadkan of studies or class
teachers. Though most schools had appointed careester the department
was found to be ineffective due to the fact thajomity of those in the office
had no formal training in the area. Parents wewmdovery influential in
assisting their daughters in subject selectiorwds found that the level of
involvement depended with the parents’ level ofcadion and the type of
employment. The teaching methodology of physicgemibvas found to be
more student-centered in co-educational institutihkn in girls’ only
institutions. The female students in co-educationosls were found to be
more comfortable in doing physics practical thaosthin girls’ only schools.
The enrolment in physics subject was found higgiits’ only schools than in
coeducation schools. Therefore it is recommendedt tthe school
administration formulate policies that give studerfteedom in subject
selection so that they can achieve their careeradgms. Also more should be
done towards training the career masters to mdelctrrent trends in labor
and job market to give their students right anédanformation regarding
career

Xi



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Access to education promotes socio-economic, paliind technological
development world over (Republic of Kenya, 2005Hué&ation provides
essential skills which enable the recipients taesnably create wealth and
counter rampant poverty particularly in developieguntries. Increased
investment in education in terms of facilities ahdman resources is
fundamentalto the reduction of extreme poverty, @vgrment of women as
well as reduction of child and maternal mortalitg aeflected by the
Millennium Development Goals (MDGs) (Republic of i¢@,2005). The
increase in investment in education should contgilba a higher survival rate
in enrolment of girls in physics subject

Daily experiences of human beings in thé'@ntury are more and more
being shaped by science and its applications. 8eién daily life is viewed
through the technological development in physicaterials and modern way
of doing things. Physics education therefore ermlhe learnerto acquire
problem-solving and decision-making skills that \pdes ways of thinking
and inquiry which helpthem to respond to widespraad radical changes
inindustry, health, climatic changes, informatiafteology and economic

development (Changeiywo,2007)



The teaching of Physics provides the learners wittierstanding, skills
and scientificknowledge needed for scientific reskeafosteringtechnological
and economic growth in the society,where they litias improving the
standards of living(Minishi, Muni,Okumu and Mutal004). Physics
education therefore should be alifelong and recri@nd not restricted to the
stages ofsecondary school because issues will bibeldiyemerge during the
coming decade (Adipo,2007).Kenya needs to develough science
andtechnology education, a human resource capacityrapid
industrialization, which will ensure economicgrowtand sustainable
development (Changeiywo,2001). The Kenya governniest targeted the
goal of industrialization by the year 2020 (Repodli Kenya, 1996). This
dream cannot be realized without the expansioncanse andtechnology
education in order to produce the requiredhumaaures. The advancement
in technology cannot become reality unless thelsraot in physics and other
sciences keep on improving across the gender.

Gacarira(2007) observed that it is indisputablet tiee scientific and
technologies achievements of a society are maflureince on the structure of
that society and the physical environment in whicbupports. He adds that
the provision of such a base requires the educai@htraining of a steady
stream of highly trained scientists and technolsgifie emphasis in science
(physics) and technological growth forms the basimponents of achieving

vision 2030 hence cannot be under stated.



Gender disparity in education lowers thewellbeirfigh® society given that
education has direct effects on human developnwanéina, 2009). Globally
women tend to be under-represented in scienceeahaadlogy. Internationally

over the past decade (1990) pupil’s interest afiesement in physics have
steadily declined (Osborne and Collins, 2001).litéthKingdom the girls are

under-represented in physics in post-16 level aication. They continue to
make up of only 22%of those taking A-physics despitige changes in the
education system over the last 20 years. Physit§"isnost popular subject
inlreland in A-level with girls compared with"6most popular for boys

(Elywood and Murphy,2004). The attitude of studembsvards science

deteriorated from the later stages of primary sthoothe second year of
secondary school the effect being more marked ifts i relation to physics

subject. This shows that the international trendhansurvival rate of females
enrolling in physics has been on decline.

According to Hoffmann (2002) among the total numloérGermany
students in achievement course at upper secondagy &t the gymnasium
(high school) the number of girls who opt for plogsis about 10%.Reid and
Skryabina’s (2002) study examined universitystusld@nt Scotland studying
physics and soughttheir views of what had influendbeir choice of
subject.Some 87% identified enjoyment of the subjecschoolas the main
influence, followed by good grades (74%) andcaregpportunities

(49%).These factors and their perceivedinflueneesamilar to those reported



by Sharp (2004), with the exception of teacherghesiasm for thesubject,
which teachers rated but students did not. Inthewesu teachers ranked
perceiveddifficulty as the highest factor that dis@aged take-up ofscience
followed by negative subject image. The extent tocl the students’ family

backgroundwas physics related the study foundrteatly 60%of parents had
little or no association with physics andthe awhoonsidered that this might
createdifficulties for students engaging with phgsi

Krogh and Thomsen (2005) report on longitudinatigtaf physics in
upper secondary schools was concerned with pectéagiers in the values
and ways of being between ‘life worlds’ and ‘schaairlds’ as a possible
means of understanding attitudes and choice itioaléo physics described
four factors as potential barriers that studentstrexperience;students’
perception of the reputation of physics asstradiicult, boring, etc.more
than 50% of students had experienced this as abaepative feelings about
physics as a subject;the amount of home, peer@mbbksupport forstudents
(most students reported favourably on the supp@itable to them).

Zhu (2007) said that physics learning content ghischool is far from
been congruent with girls development of cognitpgychological and social
cognition. This incongruence contributes to the dovwpercentage of girls
taking physics. The content is found to be abstraethematical and complex
in concepts for easy understanding among the l§wissiga (2002, 71-73) in a

gender analysis of the enrolment rates in arts smnehce related courses in



higher education in sub-Saharan Africa observesfémaales prefer the arts as
opposed to science subjects throughout the rediena®tributed this bias to
traditional social beliefs that sciences are maseuknd hence a preserve for
the males. Mboya (1998, 127-128) observes that,wdm&e been historically
under-represented in sciences in East Africa afhdbere has been a gradual
improvement in female enrolment in some instituiarf higher learning and
technical colleges. Mwayuli (2008) suggested thahya women scientists
and engineers should come out strongly to changetabattitudes, influence
policy, mentor and empower young girls to get st@nces and engineering.
In Kenya the choice of subjects is a common featdréhe curriculum
that affects the enrolment rates in different scigjeStudents are allowed to
make their preferred choices among the sciencésriat two. According to
Kaundia and lhanga (2001) in their research on #dwantages and
opportunities of science and mathematics basedersartor women, the
secondary school education in Kenya should endetvalirect students to
different areas of specialization and level of apiens through subjects taught
in order to enable the society make full use ofrthe
The enrolment in physics by girls nationally hasnamed too low. This
implies that to achieve the Millennium Developm@ual of gender parity by
2015 as envisaged in the Dakar convention 2000 neithain apipe dream
unless urgent interventions are instituted to fedthie imbalance.

Various commissions and task forces have recomnieddterent ways of



empowering the girl child education but the lowesbf enrolment in physics
has greatly affected the survival rate and hinddezdale participations in

fields that are vital to the economy growth.

1.2 Statement of the Problem
As students move from form two to form three theg aonfronted by the
problem of choosing from an array of available eat§. The available
opportunities of subjects play an active role ine tllevelopment of
occupational and career aspiration of the studétdsce students are left to
choose subjects that best suit them or those thett imterest in. However girls
have been traditionally underrepresented in thesiphY sciences compared to
the fraction of the total population. This showattthe survival rate of those
enrolling in physics has been on a downward trendray the girls.Statistics
in the master plan on educationand training in Keb997-2010 indicates that
females are adversely under-represented in scient&hematics and
technology based courses both at wuniversity anderothertiary
institutions.Recentfindings show that students wiwdd negativestereotype
images of science and technologyin society arelyeascouraged from
pursuing scientificdisciplines and performed poorly sciencesubjects
(Changeiywo, 2000).

In Kirinyaga central district the situation has rogten any better.In the

2011 KCSE results Kirinyaga County was the only anthe whole republic



where girls’ enrolment was higher(51.8%) than tleysb The county has
twenty girls’boarding schools as compared to teartimg boys’ schools.This
has contributed largely to high number of girlssecondary school than boys
amidst of other factors.The question that arisesfsuch a background is why

the enrolment of girls in physics in the Countythie national exam KCSE has

remained below par to the boys.

Tablel.1 Students enrolment in Sciences KCSE examsin
KirinyagaDistrict between 2008-2012
SUBIJECT GENDER 2008 2009 2010
F % F % F %
BIOLOGY BOYS 2318 43 754 42.2 697 43.2
GIRLS 3072 57 1032 57.8 917 56.8
TOTAL 5390 100 1786 100 1614 100
PHYSICS BOYS 1610 71.1 315 70.5 466 68.6
GIRLS 654 28.9 132 29.5 213 314
TOTAL 2264 100 447 100 679 100
CHEMESTRY BOYS 2959 49 976 48.6 888 48.3
GIRLS 3078 51 1032 514 951 51.7
TOTAL 6037 100 2008 100 1839 100
SUBJECT GENDER 2011 2012 TOTAL
F % F % F %
BIOLOGY BOYS 832 41.2 851 40.7 5452 42.4
GIRLS 1187 58.8 1213 59.3 7421 57.6
TOTAL 2019 100 2089 100 12873 100
PHYSICS BOYS 445 66.1 473 66.7 3309 69.4
GIRLS 229 33.9 236 33.3 1464 30.6
TOTAL 674 100 709 100 4773 100
CHEMESTRY BOYS 1041 43.1 1167 48.3 7031 48.5
GIRLS 1171 529 1248 51.7 7480 51.5
TOTAL 2212 100 2415 100 14511 100

Source: MOEST DEO Office Kirinyaga District



The enrolments in year 2008 were forKirinyaga Destwhich has been
divided into five districts from year 2009.What cemut clear is that almost
constant percentage enrolment rate (about 30.6%)tevailed both for the
region and the Kirinyaga Central District for thaseolled in physics.
Therefore this study seeks to find out the facioitsencing the female
students’ enrolment inphysics subject at form thne€irinyagaCentral.

District

1.3 The Purpose of the Study

The purpose of this study was to determine theofadnfluencingthesurvival
rate of female students’ enrolment in physics stttgéform three.

1.4 The objectives of the study

a) To examine how the school policies influence fenstledents
enrolment in physics subject at form three in pulsiécondary
schools in Kirinyaga Central District.

b) To analyze parents’ influence on the enrolmenthef temale
students in physics subject at form three insecgrsizhools.

c) To examine how the anticipated career placemerdctfthe
female students’ enrollment in physics subject inbl
secondary schools.

d) To determine how the practical aspect of the salgéects the

female students’ enroliment in physics at form ¢hme public



secondary schools.

1.5 Research Questions
The following research questions were formulateduiole the study

a) How do the school policies influence the enrolmarghysics subject at
form three by the female students’in Kirinyaga tCalrDistrict?

b) What role(s) do parents play in influencing theaughters towards the
choice of physics subject at form three?

c) How does the future career placement affect theakenstudents in
enrolling in physics subject at form three in paldecondary school?

d) How does the practical aspect of physics subjefetctifthe female
students in enrolling in physics subject at formeéhin public secondary
school in Kirinyaga Central District?

1.6 Significance of the Study

The studyaimed at establishing factors influenchng female students in
enrolling in physics subject beyond form two levébs public secondary
schools in Kirinyaga Central District. The findingé this study are expected
to provide all educational stakeholders with a despght on factors leading
to skewed enrollment in science subjects so thapgar mitigation activities
can be initiated. The findings from this study axpected to benefit the school

managers,teachers and parents in realizing thégatmrole in influencing the



girls’ participation in sciences at secondary st¢Hewel. Consequently, the
anticipated increase in girls’ enrollment in Sciendechnology, Engineering
and Mathematics (STEM) courses will enable Kenyadbieve the goal of
eliminating the gender disparities in education angployment by 2015 as
envisaged in the Dakar convention 2000 and in ohdhe Millennium
Development Goals (MDGs) and most importantly toiee the Vision 2030.

This study will benefit the school managers esplgcthe principals to
become actively involved in subject selection toswee students’ are
adequately sensitized on the consequences of fladéction. The career
departments in most school must become functi@natjtiip the students with
necessary knowledge that would help them make appte career choice.
1.7 Limitations

The researcher used the survey design. The infmmabllected was
limited to the extent at which the respondents ntdared the information.
The researcher was not able to cover all the sshindhe sample space due to
limitation in finances and time. Transport and neeahcommunication were a
big challenge to access some schools that madestiearcher fails to meet

some appointments made with the principals fomgrview.

1C



1.8 Delimitations
The study was delimited to the public secondaryskhin Kirinyaga Central
District. The enrolment in physics at KCSE exampratstarts at the form
three hence the target population for the study stadents in form three.
Among the so many factors determining the numbegidé enrolling in
physics the study only investigated the five statetthe objectives.
Due to differences in environmental, social,ecormoamnd political factors in
different regions the findings and generalizatibthe study are limited to the
study area.
1.9 Assumptions of the Study
The following werethe assumptions for this study

I The respondentsresponded objectively without biggejudice

il. The entry marks at form one does not affect thelknent at form

three in physics subject
1.10 Definitions of Terms
Affirmative Action- Action taken in favour of a disadvantaged grougsto
enhance equality

Blocking of Subject refers to a situation where students are requoed

choose one subject in a provided combination aakl¢he others

11



Career —a job or series of related jobs you do especefiyofession that you
spend a lot of your working life in

Choice- the opportunity or right to choose from a sedltdérnatives available

Cluster- a small group of people or things that is venselto each other

Coeducational -Secondary school where boys and girls learn togethe

Core — the most important or most basic part of sonnethi

Curriculum — the subjects that student study at a parti@dhaool or college

Enrolment — process of registering in an official list tccbene part of

Gender- the fact of being either male or female

Intervention— an action of getting involved in a situation nder to try to

stop or change it

Performance — the standard to which someone does somethiagxtent of

achieving the desired goals and objectives

PhysicsThe study of matter in relation to energy

Practical aspectThe dimension of applying theoretical facts pradtc

Selection- the process of choosing one person or a thorg & group

Self-Efficacy-one’s perceived capabilities for learning or perfing actions

at designated levy

Students’ participation-the involvement of students on issues that affesnt

SO as to make a decision that welbiporates their views
Survival rate-a measure of determining the number still exiséfigr

students have been given alternativahtmse otherwise

12



Technology—Arts, skill and applicationof knowledge in perfung a task or

work designed in an improved scientific method

1.11 Organization of the study

The studyisorganized into five chapters. The tifspter presents general
introduction which consists of the background ¢ 8tudy,statement of the
problem,purpose of the study, objectives, resequdstions, and significance
of the study, limitations and delimitationsof theidy, research assumptions
and definitions of terms. Chapter two comprisesitefature review based on
the objectives,the variables of this study, theoa¢tframework and the
conceptual framework. Chapter three focuses omigitnodology of the study
which consist of research design, the target pdjpuasample and sampling
procedures, research instruments, instruments ityalahd reliability, data
collection procedures and data analyses technigDkapter four presents
description of analysis and interpretations ofrésearch findings.Chapter five
provides a summary of findings,discussions, comchssand suggestions for

further research.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter contains review of books, policy papegsearch works and
other literally works related to the factors thafiuence the female students’
enrolment in physics at form three in public se@gdchools.
The review has been done under the themes:-hosctiwl policies influence
the female students’ enrolment in physics, the paleents play in influencing
their children in choosing of physics subject ataswlary schools, how the
anticipated career placements influence femaleesitgdin enrolling in given
subject at form three and how the practicalaspetiteophysicssubject affects

the enrolment of female students in subject.

2.2 Enrollment of Female Students in Physics

The problem of student’s performance in sciencelandenrolment rates
in physics has attracted many research studies sdmnoé include by Orodho
(1996), Angora (2003), Muli (2005), Njiru(2007). 8h mainly focused on
identifying factors hindering achievement in scierstibjects among boys and
girls and especially physics. Kireria(2007) invgated the factors influencing
form two students in their choices of optional salg. Kagema(2005) did a

study on low enrolment in physics in secondary stha Maragua District
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for both boys and girls.

Studies specifically done on girls low enrolmenphysics includes those
done by Musyoka(2000), Manguti (2004),Munyalo (20G@&carira(2007) and
Mwangi (2009).The studies by Mwangi (2009)concluddédt the low
enrolment of girls in physics in Murang’a North Dist is affected by factors
such as girls attitudes towards physics, the cage@tance and counseling
services in a school, theteachers related factos the role of school
administrators. Gacarira (2007)found out that thelenent of girls in physics
depends on factors identified by the other studieh include:-the effect of
coeducations, lack of role models, peer influerar@l inadequate teaching
facilities as some of the hindrances to girls’ jggsaition in physics. These
factors are quite different from which this studyestigated.Most of these
studies have identified several recommendationseaimt increasingthe
number of girls in physics.Musyoka (2000) recomnezh@ change in the
approach to teaching of physics and proper cunumuguidance in schools.
He further noted that to maintain girls and boyteriest and motivation to
study physics it is important that they experiettmmselves as competent in
the subject. Teachers need to monitor studentsvsvief themselves as
competent learners of physics.

This study did more research on some of these nexordations.
Followingthose recommendations single sex schoslgar increase in the

country and many girls schools have benefited fgmwernment provision of



construction of classes and laboratories and psnehaof equipmentand
learning materials through the Economic Stimulusghamme (Chege and

Sifuna, 2006).

2.3 The School Policies on enrolment of students aptional subjects

The head of school is in charge of all that goesnothe school ranging
from human resource management, financial managemen
curriculumimplementation and policy formation amdpiementation (Mbiti,
2007).

A Head teacher interpret the policy on behalf & government, execute
curriculum programmes, ensures provision of equipared physical facilities
and maintains effective school communications i@hst In recent times due
to scarce resources and cost of living shooting(inflation) schools are
coming up with strategic plans that will guide themthe present and future
directions of operations of schools to become é&ffecin utilization of
resources.

The policy the school adopts goes in a long wagesfiding academics
programs and the future expansion of school. Inymsghool policies the
academic department is mandated to conduct the ttoee students’ selection
exercise after ensuring that the curriculum reguésts have been understood
by all students.However the stage at which theesitsd make theirchoices

varies from one school to the other and in mostesahiscontravenes the
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ministry policy that selection must be done at ¢éimel of form two courses.
Some schools allow their students to make theircelsoas early as after first
term in form two, others after second term and rstladter the third term. This
implies thatstudents are not subjected to the szonéent of physics subject
when making their choice. Hence there are variestgptions of subject

depending on what extent of the content was covéefdre the time of

selection. A number of past research studies Maiigo04), Munyalo (2006)

and Gacarira (2007) revealed that the process ljestuselection is an area
where the students’ are not fully involved but eatiurriedly coerced into
subjects choices either to balance the classemib the number due to

facilities, or reduce the cost.

The school policies either enhance the enrolmetitnitr the enrolment in
physics. There are cases where physics is blockédavihhumanity subject like
CRE or History or with another science in the titable. This complicates the
student’s choice as one has to pick just one subjethe block and in most

cases physics is the least popular.

2.4 Anticipated Science based Career on student'ta@ice of subjects

The informationthat young people receive about iptesscareers will
influence their decision making. Semple and Hawi¢2002) found out that
informationfrom close friendship groups; boyfriendsd girlfriends have

considerable influence in the aspirations of yopegple particularly in the
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case of continued education and training. Howeliey talso found that the
accuracyof the informationprovided by the informatworks was sometimes
guestionable in a rapidly changing labour markein¢¢ information can be
misleading as far as educating the young peopléutiuee prospects of some
careers.

An article in a Saturday Nation March 4,2006 by Adypage 16 summed
up the challenges students face in career guidansehools, “Due to the
shortage of teachers most schools don’t have @icdepartment. Even where
such departments are established the teacher ngatim@m is usually under a
lot of pressure for he has to cope with his teaghoad on top of having to
advice the school about the choice of careerssHgven very little time say
40 minutes per week in which to deals with matpaaining to careers. Such
a teacher will most likely have no formal trainiimgthis area and due to lack
of time and money never attends in-services cowasdfr seminars.”

This means that the students are not well advisemtghly on career choices
because the teachers entrusted with the departeidrer are not properly
skilled or lack enough time for the exercise. Thadents hence select the
subject’s from popular perceptions rather than frpoint of knowledge.
Hence the enrolment rate in physics subject ambeggirls is negatively
affected.

A study by Francis(2002) on 14-16 year olds in Lamdon career

prospects found that both boys and girls had lktlewledge about the adult
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workplace because the career guidance providedhdyetachers didn’t have
accurate knowledge of the employment market orrinédion about a
particular career.Several studies sponsored bydwoank such as the one
carried by Davidson and Kanyaka(1992) and LongFofdnah(1990) showed
that children in urban areas displayed a wide rasfgeareer aspirations than
those residing in rural areas especially femalelesits. Other studies done
byKibera(1993)who carried a survey on career agpira and expectations of
secondary school students in Kajiando,Kiambu andhdkos Districts in
Kenya found that male students have a higher emmedtand occupational
aspiration than the females.

Job attitudes of girls differed with those of boyGirls largely preferred
service jobs involving working with people than Wwimig with things while
boys preferred scientific fields. These orientatiéorm the basis in which the
girls choose their sciences from to suit the asipina. The service jobs
preferred by girls do not require physics subjestcare in their admission

hence the girls are not motivated to choose physibgect.

2.5 Parental Influence on choice of physics

Wahl and Brackhurst(2000) indicated that childrecegeer aspirations
were more closely related to parental occupatidxeong the adolescent
females in particular career choice was strongfiuemced by the mother’s

occupation. The mothers played as the role moddlse development of their



daughter’s career goals and aspirations.Tinklinox€@rd, Ducklin and
Frame(2005) observed that women tended to enter wibekforce of
lower-status, lower-paying job, less demanding jabd remained clustered in
a limited number of conventional careers like sicres, sales, services
delivery, nursing, teaching, social workers andicté jobs where physics is
not required. Signer’s and Saldana’s (2001) stumynd out that the social
status of mothers as opposed to the social stdttiseofather had stronger
correlation with the social status of female stus@&areer aspirations.

A multivariate analysis between a father’'s educateveland a mother’s
education level and a girl's education experiencmedby Kanga (2005)
revealed that a father’s educational level infleshcgirls’ education
opportunities more positively than the mother’s adion level. The fathers
who are in physics related careers influence teirghters positively towards
choosing physics subject.In Africa the deeply rdoteatriarchal setting
especially in rural areas has greatly perpetuaked gerception of father
positionas the source of ultimate family directordabenefactor. Negative
attitudes from parents have been a major causeowf dnrolments and
dropouts in sciences. Thisis because traditionalbekgregated roles along
gender lines, most parents have not accepted #wktoesquip girls with skills
and knowledge through education to enable themumation effectively in
modern world, Ogeto (2008). Girls are seen likeytlean only fit in less

challenging careers where physics is not a req@ntm
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Both parents hence have arole to play in influemdineir daughter’s
towards the desired subject choice to make therfufgtintegrated in rapidly
changing technology of our economy. Parents haventmurage the girls’

select physics subject in order to enroll in fadsteloping science courses.

2.6 The abstraction and complexity of physics conpes on female students

Studies by Murphy and Whitelegg (2006) from Brit@ind Germany
found that students decline interests in scienttbewgh the age at which this
begins is not consistent across the studies. Mavylved in the studies says
the decline in interests results from the growibgteaction and complexity of
subject hence they don't enjoy it and would notsper it any further or
consider it as a career.

Musyoka(2000) found that the majority of the studewho were not
taking physics were scared by its quantitative maand its nature of being
too abstract especially when it's taught theordticaKrogh and
Thomsen’'s(2005) found that if physics is presentethe context of abstract
school activities then many students have to ma&e bwn bridges to fill on
the gaps in order to create personal meaning inadhsks. Failure to make
these bridges is more problematic for girls tharbfoys.

According to Adipo(2007)the image of difficult cauprevent students
from choosing physics because of lowered expectaticsuccess resulting in

a fear of getting bad grades and at the same tifearaof revealing a lack of
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intelligence if the student should fail the subjaogell(2004) described
physics as demanding and labour intensive. Theegt@dpupils involved in
the study said that part of the trouble was oftea t the fact that in physics
understanding was essential as opposed to othgrcssilivhere rote learning
are necessary and sufficient. According to Chang@@00) the students
should be encouraged to perform physics experimedigduallyor in groups
and be placed in situations that they can generalim deduce.He further said
that the hands on practical work by students angomant since it ensures
learningscience by doing rather than merely legrainout it demystifying the
subject. The concepts would be applied hence attgghractical meaning for
easy comprehension.Tsuma (1998) pointed that axcEiéaboratory is an
indispensable facility in science education. If ipged with the relevant
apparatus the laboratories provides the best geftin teachers to assist

students in acquiring the scientific knowledge psxskills and attitudes.

2.7 Summary

In the literature review we have found out thatice@f science subject is
dependent on many other factors. Kireria (2007ught out the lack of role
models among the female who have excelled in segenehile Musyoka
(2000) and Munguti (2004) highlighted the peeruafice, co-education of
boys and girls and inadequate teaching facilites@ame of the hindrances

affecting the choice of physics subject among tins.¢gkagema (2005) found
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that the teachers’ related factors contribute $icamtly on the number
enrolling in physics subject. Mwangi (2009) in lsitidy considered factors
like girls attitudes towards physics, career guadaand counseling services
and the role of school administrators in affecting girls’ enrolment in
physics. However these studies didn’t examine #uwtofs like the role of
parent, the career dream of the student, the sgiwimies on enrolment and
the nature of physics subject which this study tondetermine on how they

affect the enrolment in physics among the femaldesits.

2.8 Theoretical Frame Work

This study is based on rational decision makingomyne The major
proponent of this theory was Gary Becker (1974).islta method of
systematically selecting among possible choicest ithbased on reason and
facts. In this theory the process of decision mgkimvolves analyzing a
number of possible alternatives fromdifferent scesabefore selecting a final
choice.The decision making is a logical, systemagiiocess consisting
sequence of steps designed to rationally develspatesolutions. It assumes
that individuals always make prudent and logicalislens that provide them
with the greatestbenefit or satisfactionand thatiatheir highest self-interest.

A girl in form two must make a decision on whateswe subjects to
enroll in form three. According to this model thel geeds to know that at

form two it's where the opportunity for choice igaflable. Secondly she has



to gather a lot of information on what each subgrttils and future prospects
of the subject. This means involving her parentjexi teachers, career
masters, and other important stakeholders. Armel this information she
needs to analyze what each of them mean and desetop options of likely
suitable subject combination. Finally she makes greferred choice of the
combination to takewhich is agreeable to all otha®lved. Therefore she
makes her choice having evaluated exhaustively tenefits and
consequences of different course of action

One of the critics of this theory was Hebert Sinf@878) a Nobel Prize
winner who argued that human beings are not eytiradional calculating
machines. He said that our rationality is boundgdolbir own cognitive
capabilities. Hence we tend not to optimize ouriglens as assumed by
rational decision making theory but rather satesfikem. Not many students
sit down and work out a way of making decision. yrfied themselves having
made a decision without necessary accounting hbasitbeen arrived.
The main strength of a rational decision making etad that it provides
structure and discipline to the decision makingcpss. It helps ensure we
consider the full range of factors relating to eidgien, in a logical and
comprehensive manner.
2.9Conceptual Frame Work

A conceptual framework is a model ofpresentatiorengha researcher

represents the relationship between variables @ dtudy and shows the
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relationship either graphically or diagrammatic@iipdho(2004).

The figure 2.1 shows the relationship between thdysobjectives and

how they influence the female students towards rtbenber enrolling in

physics subject at form three.

Figure 2.1 Conceptual Frameworks of Factors Influening the survival

rate in enrolment among the female students’ in plsics
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There are various inputs that influence the gelg'stion of the science subject
at form three. The figure 2.1 shows the inputs tredway they interplay in
influencing the female students’ choice of physigbject.

The qirls’ choice of physics subject is dependent @ number of
independent factors. The factors are the inputsitifiaence the girls’ decision
in making selection of the sciences. The inputsnfahe environment that
shapes or guide the individual characteristics twidetermine the basis of
decision making. The female students receive thedtinputs, process them
and then make a decision whether to enroll in suibje not. The female
student decision to enroll in physics subject fuanced by the four inputs
that have been the objectives of this study. Tloegss of making decision by
the student is guided by the achievement or pedana in physics subject,
the level of motivation to continue with the sultjethe future career
aspiration associated with physics subject andnteeest and attitude towards
the subject. The decision made determines the nuea®lling in physics
subject at form three. Hence the figure 2.1 showws the different elements
in the stated objectives affect the survival ratehe females’ enrolment in

physics subject.

26



CHAPTER THREE
RESEARCH METHODOLOGY

3.1lintroduction

The chapter describes the research methodologywmsiadopted for this
study in order to collect the necessary data. Hagter is organized under the
following subsections: research design, study Edalrget population, sample
size and sampling procedures,data collection insnis, validity and
reliability of research instruments, data collectpyocedures and data analysis
techniques.
3.2 Research Design

The study employed a descriptive survey design.oAting to Fraenkel
and Wallen(2000), a descriptive survey collectsrimfation from sample that
has been drawn from a predetermined populations Tésearch design was
chosen because the researcher only intended tergidba on existing state of
affairsin the target population without manipulgtany valuables.
3.3Target Population

The target population refers to the total numbesubjects or the total
environment of interest to the researcher (Oso @ndn, 2005). Kirinyaga
Central District is one constituency with three dsanamely:-Mutira Inoi and
Koroma. It has 30 secondary schools: 6 county dshdodistrict boarding
schools, 16 district day schools and 4 private slshaith a total population of
2055 students by 2012. The private schools werecae¢red by the study.

From the 26 remaining schools,girls’ only schoaks @ boys only schools are
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3 and the rest 17 are co-education. All the gaitdy schools are boarding. The
target population comprised the 23 schools whichewasther girls’ only or
co-educational. From the targeted schools the refgts were, the principals,
the physics teachers, the career masters, theal@pprtechnicians’ and the
physics students.
3.4Sampling and Sampling Techniques

According to Fraenkel and Wallen (2000), a sampla group from which
information is obtained. They further defined samgplas a process of
selecting a number of individuals from a population

Stratified and simple random sampling techniquesewssed to select the
schools and students to participate in the stuthatiBed sampling ensured
that there was a school in each of the 3 divisioverds) in the sample. The
schools in each of the division were then stratifees either girls only or
co-educational. The sampled schools in the thréisidins were distributed as
the table below.

Table 3.1 Schools Sample Distribution

Girls Only Co-Educational
Division Schools Schools Total
Mutira 2 3 5
Inoi 3 4 7
Koroma 1 3 4
Total 6 10 16

The sample of 10 coeducational schools represeri8dB% of all
coeducational schools in the district while theifisgonly schools was 100 %

representation.
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From the 16 sampled schools the researcher aimeutdiew all the
principals and administer questionnaires to onesiglyteacher in each school,
the career master and at most 20 students in ehobls
3.5Research Instruments
The researcher used 3 types of research instrumanterview guide,
questionnaires and check list.According to Best Khdn (2000), interview
method of collecting data is often seen to be sapé&r the other instruments
in that it creates rapport between the respondedttie researcher. A semi
structured interview guide was used to collect dmtan the principals.
Kothari (2005) describes a semi structured intevvés one which involves
not only the use of a set of predetermined questlarn also includes some
guestions which can generate varied responsesifrinviewees.

Section A sought the biographic data of the responhavhile section B
gathered information from questions based on the dbjectives of the study.
(See appendix A). The biggest challenge the rekeartaced was some
principal could not honor the appointment set toe tnterview resulting to
only 10 participating.Kothari (2005) considers digmaires as the heart of a
survey operation.Uses of questionnaires allow greamiformity in the way
guestions are asked and hence ensuring comparalmitthe process
Mouly(1988).The study used questionnaires to cblbe data from the
students, physics teachers and the career mabBtergjuestionnaires had both

open and close ended items to gather informatiod apinions from



respondents.

This questionnaire had three sections. Sectionujjtsothe demographic
information: section B sought information on attliés towards girls’ future in
physics oriented careers and section C soughtnrg#tion on science subject
selection. (See appendix B). This questionnaire thad sections. Section A
sought the demographic information while sectiorsdight information on
subject selection. (See appendix C). This guessimanconsisted of six
sections. Section A sought information on studest¢®ographic data: section
B on student's perceptions and experiences of sulgelection exercise:
section C on student’s aspired career and subjecices: section D on
parental influence: section E on the practical reatif the subject and section
F on the school policy regarding subject select{See Appendix D)

In order to establish the capacity to offer physicactical effectively the
researcher used check list to determine availgbitf most essential
equipment in the laboratory. The researcher wasstadsby the laboratory
technicians in analyzing the available equipmerdugh the permission from
the head of science department.

(See Appendix E)
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3.5.1 Validity of Research Instruments

Validity is the extent to which an instrument acl@ie the purpose for
which it was designed for Wiersma(1995).The redearcconsulted the
supervisors who validated and enhanced the valdeantent of the research
instruments.

The pilot study helped the researcher in improuimg face validity and
content validity of the instruments. Any itemthaasvfound to be ambiguous

in eliciting relevant information was modified arebstructured.

3.5.2 Reliability of Research Instruments

Reliability of an instrument concerns the degree which a
particularinstrument can consistently yield a simitesult over a number of
repeated trials Orodho(2005). Kothari (2004) strdsat reliability of an
instrument can be assessed by assessing such assw® to collect the data,
sources of data and proper methods to be used.n3aores reliability of
research instruments the test-retest method invpleidministering the same
instrument twice to the same group of respondeittstine lapse between the
first and second test of one week was done with galwols not involved in
the final study.

Two principals, two physics teachers, two careewstara and twenty
students filled the questionnaires and after aodedf one week the same
guestionnaire were re —administered to the samepgrohe two set of data

were correlated using SPSS version 16. The spearaiiability coefficient
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for principals, physics teachers, career mastedsstudents were calculated

using the formula below and found to be as peetgl

[ =NYXY- YX>Y
NZX* (2X)7 [ZY? (2Y)7]
Where X- first test Y-second test

Table 3.2 Summary of reliability tests results

N of
Respondents N of Cases Items 0
Principals 2 15 0.8537
Physics teachers 2 15 0.8219
Career Masters 2 16 0.7954
Students 20 21 0.7768

According to Berthoud (2000) a reliability coefiait of 0.6 and above is
satisfactory for any research instrument. The rebea edited some few parts
of career masters and students questionnaires sad them to collect data
from sampled schools.
3.8Data Collection Procedure
A research permit was obtained from the Nationalr@d of Science and
Technology (NCST). A copy of permit was presentedhie DEO Kirinyaga
Central District and the County commissioner Kiagg. Data was collected
by the researcher administering instruments tothgsips teachers, career
masters and students in person. Though the reszastshed to interview 16
principals he was only able to meet 10. The re$earwas able to meet the
physics teachers in the schools visited who askisien to identify the
students. The students were randomly selected ftmmgroup of students

doing physics at form three.
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However for the schools that had already seletitedsubject at form
two the students were randomly selected from fowon and form three
students who had selected physics subject. Thandsr met the students and
explained to them on the questionnaire before teye given to fill. The
researcher with assistance of subject teachershshat the students filled
the questionnaire individually without discussinmgconsulting each other. The
career masters were given the questionnaire whashaellected the next day
because some were not found in school by the &seaiThe researcher filled
the observation schedule guided by the laboratechrtician. Where not
possible the laboratory technician were given theudhent analysis to fill and
collected the next day.
3.9Data AnalysisTechniques

The raw data collected from the questionnaires weded, organized and
analyzed using descriptive statistics. Descripsitadistics such as frequencies,
percentages, measure of central tendencies antdigsapas used.

Qualitative data derived from open ended questivesandthe information
from the interview was grouped into various thensxording to the
objectives and coded. The researcher used analysis Microsoft Excel
2007and the statistical package for social scie&3SS version 16) to
analyze the data. From the analysis the researctezpretedthe data, made

inferences and conclusions, and gave the recomrtienga



CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS

4.1 Introduction

This chapter deals with the presentation of datkeced from the field
and methods employed in data analysis to arriteeatinswers to the research
guestions of the research.The research questiome derived from four

objectives of the study.

4.2 Questionnaire return rate

Questionnaire return rate is the proportion ofgsample that participated
as intended in all research procedures. Out of a@pged principals
10(62.5 %)participated in the interview. All the $&mpled physics teachers
100% returned the questionnaires. Out of 16 sampke@er masters 14
(87.5%) returned the questionnaires. Out of 355pdasfemale students 308
(86.8%) returned the questionnaires. The data aisaprocedures to answer
each of the research questions are discussed below.
4.3 Demographic information of the participants
The section focuses on the demographic informatiothe respondents that

participated in the study.
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4.3.1 Gender of participants

The demographic information of principals was basedgender, age,
gualification level, teaching subject and teachempgerience.

Table 4.1 Gender of the respondents

Male Female
Frequency % Frequency % Total %
Principals 0 0 10 100 10 100
Physicsteachers 10 62.5 6 375 16 100
Career masters 11 78.57 3 21.43 14 100
Students 0 0 308 100 308 100

The data on gender table 4.1 showed that of athashsampled (mono and
co-educational) the principals were all femalesOfa This shows that the
female are over represented in management levedshafol. The question on
gender was to determine whether girls get the dppiy to be guided by
both female and male teachers about the futureecafée low percentage
(37.5%) of number of female teachers has a negatiffeence on girls’

enrollment in physics because they lack a role thimd&erms of gender. The
gender information of career masters raised momstgpns than answers.
Eleven (78.57% ) of career masters are males amthdhdahat the highest
return rate came from girls only schools (57.28%)implies that the

careerdepartments in both types of school are bdrim} male teachers.



4.3.2 Age of participants

The tables below show the age distribution of pgoéints.

Table 4.2 Age distribution of students

Age F %
Below 14 yrs 5 1.62
15-17 216 70.13
18-25 87 28.25
Total 308 100

From table 4.2 the 70.13% of girls sampled ardénage bracket of15-17
years and therefore capable of making informedsitation their preferred
subjects. It is further noted that more girls agdmbve 15 years are in
coeducational schools at 51.62% compared with 4%.4lgirls’ only schools.

Table 4.3 Age distribution of the teachers

Principals Physics teachers Career masters
F % F % F %
18-30 0 0 2 12.5 0 0
31-40 0 0 3 18.75 0 0
41-50 3 30 4 25 5 35.71
>50 7 70 7 43.75 9 64.29
Total 10 100 16 100 14 100

From the table 4.3,eleven (68.75%) of physics teeckvere above 40 years
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indicating that the majority are mature and expexéel in teaching the subject.
Both the principals and career masters were foondet above 40 years of

agehence having enough experience to performdboéis effectively.

4.3.3 Qualification of participants

Professional and academic qualifications deterntivee effectiveness of
teachers (Okumbe, 1999). The researcher soughtgtladification of the
principals, physics teachers, and career masteestablish whether they are
qualified to carry out their responsibilities susstilly. The data regarding
academic qualification is presented in the table 4.

Table 4.4 Qualification of participants

Principals Physics teachers Career masters

F % F % F %
Diploma 0 0 2 125 3 21.43
Degree 6 60 5 31.25 8 57.14
Masters 4 40 9 56.25 3 21.43
10 100 16 100 14 100

From the data as seen on table 4.4 100% of prilscipgerviewed had
aqualification of Bachelor degree and above. Thesuns that they all had the
basic skills in management.

The aspect that (56.25%) of physics teachers harhster qualification
proves that the teachers are knowledgeable in clurjatter and well versed

in international trends in education hence in adgposition to guide the
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students.100% of career masters agreed that théyhdgormal training in

career guidance.
4.3.4 Experience of participants

The teaching experience to a larger extent detesrine effectiveness of
teachers (Cheryll & Rebecca, 2006). Physics teachrd career counselors
who have worked and interacted with students faglare well versed with
students perceived problems in physics as a subjedt physics oriented

careers. The table below shows the extent of esipesi of the participants.

Table 4.5 experience of participants

Principals Physics teachers  Career masters
F % F % F %
Below 5yrs 0 0 1 6.25 0O O
6-10yrs 2 20 2 12.5 2 14.29
11-15yrs 3 30 4 25 4 28.57
>15 yrs 5 50 9 56.25 8 57.14
Totals 10 100 16 100 14 100

From the table 4.5, 81.25% of the physics teachwd a teaching
experience of more than 10 years.Though the mgjofithe career masters
had experience of more than 5 years,experienceaiching may not translate

to effective career guidance and counseling gealifn.
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4.3.5 Subject combination oparticipants

The researcher sought information on the two stbjét which bott
teachers and the principals were professionallyndch to teach. For tF
purpose of this study the subject were categoliizidtwo:

Arts consisted languages and humanisubjects while sciences comprisec
mathematics sciences and technical subjects. figure below shows th

subject combination of the participal

Figure 4.1 Teaching Subjecit
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From the figure 4.180% of the principal interviewed dgtienc: courses.
Similarly57.14% of career masters were science teacherselit is
assumed they may have basic knowledge on sciensed bzaree to

guide the students accordin



The researcher wanted to know which science cortibmaas more popular
with girls. He sought the information whether thadent was doing two or
three sciences which physics was one of the subjeaither case. The table

below shows the combination.

Table 4.6Girls science combination including physi

Frequency Percentage %

3 sciences Girls only 56 18.18
Mixed 54 17.54
2 sciences  Girls only 108 35.06
Mixed 90 29.22

Total 308 100

From the table 4.6, very few girls have enrolledhree sciences in both
categories at 35.72% an average of 17.86% per aate@Girls in girls’ only
schools were more popular in physics at 35.06% ewetpto 29.22% in
coeducation schools.

Therefore it's important to enlighten the youndgin schools that unlike

the past the present career arena is open togalldiess of gender.

4.4 School policies influence in enrolment in physs subject at form
three.

The policies of any school are formulated by thenaggement team and
executed by the principals. From the research rimmdhe number of female
students enrolled in physics was found to be veny The average percentage
of girls enrolled in physics at form three in sclsoonder study was found to

be 27.79%.
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The following questions helped the researcher inyate the objective stated.

4.4.1 Rules and policies directing subject selectio

The table below shows the responses of the pritscgral students on whether

their schools have rules and policies directingestitselection.

Table 4.7 Rules directing subject selection

YES NO
F % F %
Principals 8 80 2 20

Students  Girls only 88 60.27 58 39.73
Mixed 69  42.59 93 57.41

From the table 4.7, 80% of principals agreed thatd were set rules guiding
subject selection. Some of these rules included:

Students chose subject according to already defioetbination. For the
students doing physics they had to choose fronthitee sciences or physics
and chemistry combination. No school was offeringysics, biology
combination.Another reason was that physics waskkld with non —science
subject. Students were asked if physics was bloek#tdnon-science subject:
42.53% said Yes while 57.47%said No. The schodtpdalf blocking physics
with non-science subject hence affect the numbestofients enrolling in

physics in that many opts for the non-science.
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4.4.2 Level of agreement on some chosen statemehbat subject choice

The responses were coded on a likert scale ofblvibere 1 is a code for
strongly agree 2 for agree 3 for undecided 4foaghese 5 for strongly disagree.
For purposes of simplifying computation of datarfd 2 were combined to
indicate positive agreement with the statemeng Bidicate indecision and 4

and 5 combined to indicate disagreement with theestent

Table 4.8 Student responses to subject selection

STATEMENT Agreement Undecided Disagreement

F % F % F %

There was a limit of
number of students to

be in physics class 86 36 0 0 153 64.02
The subject
Selection exercise

was free and fair 232 95 2 0.82 10 4.09

Students were well
guided on how to make
choice of their interest 216 90.4 3 1.25 20 8.37
There was freedom to
take the three sciences
subjects 136 56.9 3 1.25 100 41.84
Physics students
were selected
depending on
interest 45 18.8 4 1.67 195 81.25
Our career master
offeredadvice on how
to choose
Sciencesubjects 190 79.5 2 0.82 47 19.67
Our head-teacher
Offered advice on
how to choose
science 76 32.6 8 3.86 149 63.95
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It's important to note from the table 4.8 that aodgoercentage of 95%of
students agreed that the selection exercise wasafrd fair, 64.02% no limit
was set for number of students to be in physicsscénd the performance in
mathematics was not a factor in physics selectib2®6. However on the
freedom of choosing three sciences the studentd oot agree significantly.

This finding goes against Magiri (1997) and Muny&606) who found
that the performance in mathematics was in a big used as criterion of
choosing who to enroll in physics.

There is high percentage of 63.95% showing thatptfiecipals do not
actively participate in subject selection. Thiswhdhat the exercise of subject
selection has been left in the hands of academstarsawho decide when the
subject selection was to be done, which optiondljesit to be made
compulsory and the science subject combinatioretoffered in the school.

This finding agrees with Mwangi (2009) who fourtdatt the principals
laxity in providing appropriate direction and leesigp in students subjects
selection has provided impetus to different teasketf-made criteria to which
students must adhere to in order to enroll in thebject.

The researcher observed that in all school visitexy had functional well
equipped laboratories with qualified techniciankisTshowed that all schools

visited gave science due importance to enableteféeteaching of sciences



4.5 Parents and their influence towards the choice of physs subject at
form three

This objective sought to investigatf parents play any significant role

influencing their daughter’s decision to enrolpinysics subje:

4.5.1 Parents involvemen in subject selection

The question was poised to the principals, carestens and the studen

The table and the figubelow shows their responses on the question

Figure 4.2parent involvement in subject selectio
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From figure 4.2among the rincipals 80% said that they involved the pare
during subject section but career masters rarehyolve the parents in the
programs (57.14% don’t). The researcher found @inég in girls only schoo
consulted their parents 61.11% more than in coddunzd schools 51.92%

This situation can be expled by what the students said about the lof



education of their parents.

The researcher wanted to assess if the level ofp#rent’s education
influences their daughter subject selection. Thelestits were asked to state
the level of their parent education. Their respsrase summarized in the table

below

Table 4.9 Parents level of education

Girls only Coeducational schs
F % F %
Level of
education Primary 16 10.81 39 25
Secondary 36 24.32 63 40.38
Diploma 20 13.51 18 11.54
Degree 38 25.68 9 5.77
Don’t
know 38 25.68 27 17.31
Total 148 100 156 100

The data from the table 4.9 shows that 58 (39.78%parents with
diploma and above level of education had their tdearg in girls’ only schools
as compared to only 27 ( 17.64%) in coeducatioclabals. Since the findings
showed there was a marked differencein enrolmenphysics (table 4.5)
between students in girls’ only school and coedanaschools the level of
parents’ education thus become a significant factor

The students were asked to state if their pardatsy their subjects’



combination.89.04% of students in girls’ only scheaid Yes while 86.27%
said the same in coeducational schools. The difterenargin was noted to be
insignificant.

The study also showed that when students were ashedtate what
encouraged them to enroll in physics subject thema were rated second
with 14.18 %.( table 4.12)

From above analysis it was evident that student®irducational school
are guided slightly by their parents on subjectscsi®n and majority of their
parents don’t knows their subject selection. It banseen that most parents
who takes their children in such school have velgmentary level of
education and hence not knowledgeable enough ®agiy guidance to their
children. Therefore majority of students who gadé@ducational schools can't
rely on their parents for guidance on career clsittavas clear from the data
that such parent were not in a formal employmerd bance lacked the
necessary exposure to guide their children on thgest selection. It can
therefore be said that the higher the level of atlan of the parent the more

involved they become in assisting their childresuibject selection.

4.5.2 Employment parents and choice of physics

The researcher wanted to know if the nature of egympént of parent affects

the extent of the parent involvement in subjectctédn.
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Table 4.10 Type of employment of the parent

Type of Girls Only Coeducation
employment Schools schools
F % F %
Formal employent 76 52.05 10 10.42
Informal employment 70 47.95 129 89.58
Total 146 100 139 100

The table 4.10 shows that parents in formal emptoyn76 (52.05%) had
their daughters in girls only school while 129 @®%) of parents in informal
employment had their daughters in coeducationaashSince the girls’ only
school in the study had boarding facilities itaken that the parent in formal

employment had the resources to educate in boagiilsgonly schools.

4.6 Career placement and aspiration in relation tenrolment in physics
subject

One of the factors that make human being successtulparticular field
is the aspired goals and dreams. The motivatiowdrk for a specific role
depends largely on what one wishes to becomewlitign such premises that
the aspired career plays a vital role in influegdine female students on what
to choose.

To answer the above question the researcher stougstablish from the
respondents in schools under study whether thedeabtive department of

career counseling.
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4.6.1 Performance career department

The researcher sought to know from the princighls,career masters and
students if the career department is active irstmols. They were asked the

above question and the table below shows theioress

Table 4.11 Existence of career department

Principals Career masters Students
GIRLS ONLY MIXED

F % F % F % F %
Yes 7 70 6 42.85 68 45.33 69 44.23
No 3 30 8 57.15 82 54.67 87 55.77
Total 10 100 14 100 150 100 156 100

It came out clear from the table 4.11 that 7 (7@¥Qrincipals’ thinks that

their schools have a functional career departméiiewnore than 50% of both
career masters and students think otherwise. Thigias that while the
principals may have appointed career masters in $bbools the departments
have remained inactive.
The findings showed that out of 14 career mastdre participated in the
study none (100%) had a formal training in thedfief careers. This can
explain why the department of career guidance inynsghools has remained
inactive. However 192(79.5%) of students agreedt tiney were well

advised by the career masters when selecting thecta (see table 4.7)
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4.6.2 List of 10 alternatives that encouraged or dcouraged choice of
physics subject

The table below shows how the students identifibétvencouraged them or

discouraged them from selecting physics.

Table 4.12 Factors affecting subject selection (pbics)

Encouraged % Discouraged

F % F %

Fellow students 66 4.70 197 37.03
The physics teacher 227 16.16 24 4.51
Other teachers 111 7.90 52 9.77
The principal 114 8.11 30 5.64
The parent 206 14.66 28 5.26
The career master 151 10.75 7 1.32
The school

resources 108 7.69 68 12.78
Past KCSE results 72 5.12 75 14.10
Career aspirations 164 11.67 26 4.89
Personal interest 186 13.24 25 4.70
Total 1405 100 532 100

From the table 4.12 the career master and carpgatsns combined had
22.32% as factors that encouraged the female swmdeiselecting physics, a
score that is quite high. The physics teachergalayie most significant role
16.16% in influencing the number willing to selgttysics subject. The parent
followed closely with 14.66% as the second impdrfactor influencing the
girls to choose physics. As stated earlier in tielys students at this age are

highly influenced by their peers. This is evidenthat the fellow students had



37.03% as source of discouragement towards theetdiphysics subject.

The students were then asked to state which fdaan the list in the
table 4.12 made first priority. 49.54% stated cam@spirations and 38.53%
stated personal interest which is almost the s&ing because they define the
future prospects. This means that the biggest dersion made by female
students in deciding to enroll in physics subjeatdreer placement 88.07%.

When asked to state their preferred careers mae 8% girlsstated
engineering. The researcher noted that most wetngtthe traditional
engineering courses such as mechanical, electricall, aeronautical,
chemical and many others. This agreed with Kagé&fa5) finding that in
spite of upsurge of careers brought about by in&ionmal technology many
students when asked of their aspired career wilitrae the age old lineage of
careers. The researcher noted that the situatismgmained the same for the
eight years difference in the between the two s&idlhere is a need to equip
the students with knowledge on new courses thatamstantly emerging as

the world advances technologically.

4.7 The practical aspect of physics subject

The researcher sought to investigate the girlstudé# and perceived
perception on the practical aspect of physics suilgad how it affects their
choice of the subject.

The perception one holds influences their attitonder a certain issue.
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Minambo (2013) in his book titled ‘deciding your sti@y’ said that the
attitude and the perception we have on any evetrmdeae energy and the
attention we give towards performing the event.. (8d). Traditionally
majority of female students perceive physics sulgsanasculine and hence a
preserve of the males. This is largely because phgsics subject has

practical’s that uses more of the psycho-motois#ilan the cognitive skills.
4.7.1 Students were asked to state which practicaéssion they enjoy most

The figure below shows how the students respondezhwhey compared the

three sciences in form two.

Figure 4.3 The attitude toward science practical
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The figure 4.3 shows that in both type of schoulgsics registered the
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highest level of enjoyment at 41.89% and 73.58%eetvely. But the margin
difference between the two levels was found to bey\significant. The
researcher observed that the difference could baea caused by the aspect
that girls combine with boys in practical sessionnixed schools hence
developing some confidence in practical work whilegirls’ only schools

such experience is not there.

4.7.2 Students were asked to state how often theg ghysics practical

The researcher wished to establish the frequenayests were exposed to

practical work. The figure below shows the respernsdghe respondents.

Figure 4.4Frequencies of Practical Sessions
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It was evident from the figure 4.4 that girls inedoicational schools have a
higher rate of doing physics practical 78% thatsginly schools 63.79%. The

high frequency of doing practical in co-educatich@l can also explain why
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girls in such school enjoyed the practicals morentlthose in girls’ only
schools. 5.17% of girls in girls only schools cauldemember when they did
physics practical last while there was no such arse in co-educational
schools.

The researcher wanted to find out how the studeats the methodology
used in teaching physics. The students should bem&édence that they can
handle the theoretical and practical aspect of iphysubject. Therefore the
teaching methodology employed that integrate tredsapects become vital in
influencing the number enrolled in the subject. yiwere asked the following

question and given four alternatives to answer from

4.7.3 Teaching methods or approaches applied by psigs teachers.

The table below shows the students responses wihaded into two

categories of girls only school and co-educatidrosts.

Table 4.13 Students’ responses about teaching ofydics methodology

Girls only % Coeducational sch %
F % F %
Entertaining and interesting 20 13.7 15 9.43
Easy to understand content 70 47.95 102 64.15
Encouraging and informative 34 23.28 42 26.42
None of the
above 22 15.07 0 0
TOTAL 146 100 159 100

Table 4.13 shows that girls from coeducational eth@ad the highest
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percentage 102 (64.15%) that they find teachindhodglogy used by physics
teachers easy to understand the content. The sategocy had the highest
rate of doing practical per week indicating thatewhthe teaching method
becomes student centered the learning of conceptsnie easy to understand.
It was interesting to observe that 22 (15.07%)sgirl girls’ only school

couldn’t agree with any of the three given alterreatvhile there were none in

co-education schools. This implies that their viavese not captured and were

4.7.4 Laboratory facilities and equipment

The table below shows the findings from the chesk that investigated

availability of laboratory facilities and equipment

Table 4.14 Level of adequacy of facilities and eqoiments

Area LEVEL F %

Facilities Adequate 14 87.5
Inadequate 2 12.5

Equipments and

Apparatus Adequate 13 81.25
Inadequate 3 18.75

From table 4.14 most schools had enough facildied equipments at 87.5%
and 81.25% respectively. The facilities under itigesion included the

laboratory structures, practical preparation roofusjiture, power and water
supply. The researcher wanted to find out if allipments and apparatus

necessary to conduct physics practical were aveaiktd adequate.
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CHAPTER FIVE
SUMMARY OF FINDINGS, DISCUSSION AND CONCLUSIONS

5.1 Introduction

In this chapter a discussion of the major findingshe study is presented.
The chapter is divided into four sections: Sectimie presents a summary of
the findings of the study; Section two presentsistussion of the findings
while section three carries the conclusions ofstely. Finally in section four
the researcher makes recommendations as well gestians for further areas

of research.
5.2 Summary of the Study

This study was carried out to investigate the factofluencing survival
rate of female students enrolment in physics stibpgc form three in
Kirinyaga Central District. The study had four atijees. How do the school
policies influence the enrolment in physics subgdbrm three by the female
students’ in Kirinyaga Central District?What role(do parents play in
influencing their daughters towards the choice bfgics subject at form
three?How does the future career placement affextfémale students in
enrolling in physics subject at form three in pabdiecondary school? How

does the practical aspect of physics subject affieetfemale students in



enrolling in physics subject at form three in pabsecondary school in
Kirinyaga CentralDistrict?

The research instruments used were Questionnairestifdents, teachers
and career masters, interview guide for principald observation schedule for
laboratory technicians. The sample of this studg selected using stratified
and simple random sampling
The respondents consisted of 10 principals, 14ecaneasters,16 physics
teachers and 308 students selected from 16 schools.

The test-retest technique was used to check thabilgly of the research
instruments which obtained coefficient of correlatis on the table 3.2 (p)

The data collected was coded cleaned and analyzede of descriptive
statistics. The researcher used SPSS version 46mmarize the quantitative
data into frequencies and percentages that wem tasanswer some of the

research questions.

5.3 Summary of the Findings/Discussions

The summary provides a brief outline of the outcsrakthe investigated
objectives of the study. The findings of the fivgextives that guided this

study are discussed below.
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5.3.1 School policies and their effect on girls’ @alment in physics

All the principals agreed that level of girls’ ehment in physics is indeed
lower compared to the other sciences. More thah dfastudents disagreed
that the principal played an active role duringjsabselection. Further the
disparity that showed most of principals believesythave functional career
department while the career masters and studelits/detherwise showed
lack of touch of principals and what goes rounganous departments in their
schools.

Though most students agreed that subject seleekiercise was free and
fair the schools had already established ruleswthie students were to fit in.
This meant that the student could only choose frngrat is being offered. This
study shows that more than half of students satttiere was no limit set for
those wishing to register in physics and 74% sa&lipus performance in

mathematics was not a factor.

5.3.2 Parental influence on girls’ enrolment in phgics

The finding of this study has shown that parenésthe second important
factor that affects the female choice of physicalbthe factors considered.

The country policy makers should endeavor to imerthe literacy levels
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because this study has shown that the more thatpare educated the bigger

the role they play in influencing their childrendareers of their abilities.

5.3.3 Career placement and aspiration

This studyfound that the career aspiration ratedtfofrom other listed
factors in encouraging female students enroll iysds subject. These findings
are hoped to awaken the career departments in subebls become relevant

and current in information as they are inactive.

5.3.4 Practical aspect of physics subject

The findings of the study have also shown that gbleools have well
established laboratories and hence the performaotesiences cannot be
affected by lack of necessary equipments and clasiidhe schools under
study were found to have adequate laboratoriesbtamd accommodating all
physics students. The laboratories were also faarze sufficiently equipped
to enable 90% of physics practical. All the schodkbited had one or two
laboratory technician.The biggest beneficiary ois tBtudy is the female
students because the study has highlighted sefextrs that hinder high
enrollment in physics subject and once they aregatgd the inbalance in

gender will reduce.
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5.4 Conclusion

Based on the research findings the researcherubesthat:

Schools policies and guidelines on subject selegtiayed the most
significant factor in preparing students on howrtake their choices.
The policies form the framework at which the subjeachers follow
in educating the students on the subject choices.

Parents are second in influencing their daughtamignce selection at
form three. The more the parent is educated thiehithe degree of
involvement.

In most schools the departments of career guidennet active. This
is caused by the fact that virtually all career tmesare not formally
trained in this area.

The practical aspect of physics subject mostlyiils’gpnly school has
contributed negatively towards the perception @& Hubject. It was
found that in such schools the practical are ngiteasized and hence
the learners lacks the hands on activities that senplify the
content.Most schools have well equipped laboragdt@t can support

physics practical with qualified laboratory techaits.



5.5 Recommendations

From the study the following ways were suggesteth¢oease the number of
female students enrolling in physics subject.

» Strengthening career guidance in schools. Infonatbn careers
should be provided to students and parents ataHest opportunity
and be done on a continuous basis. The schoolddshmeate forums
and meetings where parents are educated on thergdreorder to
advice their daughters wisely when it comes to extbghoice. The
career and physics teachers should be well verstd the career
opportunities in physics so that they can bringenir information on
careers to their students.

» Simplifying the concepts in teaching methodologyd anvolving
students in discussions and practicals. Embracileaming to show
animations and make abstract concepts look real

* The Ministry of Education through the Teachers BenCommission
can use the generated information to explore wéysppointing well
trained career counselors in the schools. This eveabble students to

make informed choice of subjects and hence studthéir subject
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areas with confidence and purpose.

5.6 Suggestion for Further Research

* A similar study should be carried out on a différeample in order to
authentic the findings of this study.

» A study should be carried out to investigate ofaetors that were not
included in this study like the entry behavior afdents and how they
affect the girls’ enrollment in physics subject.

* A study should be carried out to investigate causkeshe major
difference in physics enrolment between girls’ ordghools and

coeducation schools.
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APPENDICES
APPENDIX A
INTERVIEW SCHEDULE OR / QUESTIONNAIRE FOR PRINCIPAL S

SECTION A: Demographic Information
1. Gender M/F

2. Type of school Girls only/ co-education

3. Experience in headship position

4. Subject trained to teach

5. Highest academic qualification

SECTION B: Subject Selection and School Policy

6. Are students in your school well guided in subgadection? Y/N

7. Are the parents involved when your students areimgatkeir subject
selection?y/N

8. According to you what factors affect the perceptttitude of girls in
your school towards physics subject choice

9. At what stage do students selects subjects in gthuwol?

10. Are students in your school given a chance to ecthigir choices after
selection?y/N  If yes, after how long

11.Are there rules in your school directing the subgstection options?
Y/N  If yes please specify.

12.Does your school have qualified personnel to gaateer choice¥/N

13.Does your school have enough facilities and equigen® cater for all
those wishing to select physics subject®

14.Does your school have enough qualified physicshieacand
laboratory assistants to handle all physics studeffiectively?Y/N

15.What should be done to encourage more girls sphaaics subject at

form three?
Thank
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APPENDIX B

QUESTIONNAIRE FOR PHYSICS TEACHERS

Dear Sir/Madam.

I’'m a student at UON pursuing post graduate studii@scarrying out a study
onfemale students’ participation in making decision bselecting physics
subject at form three in Kirinyaga Central District. | kindly request you to
fill in this questionnaire as a subject teacheagsist me get the desired data.
The information you will give will be highly apprie¢ed, treated
confidentially and only used for the purpose o$ thtiudy.

SECTION A: Demographic Information

Please tick\) in the space provided or write as applicable wies@anations
are needed
1. Please indicate your gender

a) Male ( ) b) Femal ( )
2. What is your age bracket?
a) 30 and below ( ) b) 30-40 ( ) ¢)40-50 ( )

d) Above 50  ( )

3. What is the type of your school?
a) Girls only( )

b) Co-educational (Mixed school)( )
4. What is your highest professional qualification?

Diploma( )Higher Diploma( ) Degree( )Masterdbee ()
5. What is your teaching experience?
a) Lessthan5years ( )
b) 5-10 years ( )

c) 10-15 years ( )
d) Beyond 15 years ( )



SECTION B: Attitudes towards Girls Future in Physics Oriented Careers

7.

Please indicate whether you: Strongly A
AGREE (A), Undecided (U), Disagree (D),

Strongly Disagree (SD)

Please tick) in the spaces provided as appropriate

gree

(SA)y

STATEMENT

Physics oriented careers are equally suitable fh
men and women

There is need for concern due to the small numibe
girls opting to do physics

2r O

A student need not to be excellent in mathematiasot
physics

A student should enroll in the three sciencesriteo
to broaden his/her courses and career choices

Girls need more support patience and encourage
from teachers than boys in order to excel in plgysic

ment

In ensuring gender equality and equity in hig
education and employment more girls should enro
physics

her
[ i

Any interested student in physics should be allowe
enroll regardless of marks scored in form one amd t

In order to demystify that physics is masculinejsci
the government should employ more female phy

Sics

teachers

SECTION C: Science Subject Selection

Please tick\) in the space provided or write as applicable wiesganations
are needed
8. How many girls have chosen physics in F3 thiarye................ total
number of girls in

9. When students are choosing the science subjdws consideration takes
the first priority in your school?

a) Future career prospects ( )
b) Previous student’s performance in physics ( )
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c) The number to enroll ( )
d) Student’s interest ( )

e) Specify any
(01 1= PR

10. When do you think its appropriate time for stoid’ to do subjects
selection?

11. Are Students given enough time to consult tipeirents or guardians
regarding their subject choices and Future Careers?

Yes ( ) No
12. Which type of content do you think girls havajan problem in?

List in order from the most to the least difficult.

(i) Concrete (i)  Abstract(iii) Mathenicsl

13. What is your opinion about the facilities f@athing physics in your
school?

a) Adequate for all students  ( )

b) Adequate only for those students taking physics ()

c) Inadequate ( )

d) Any other please
SPECIY et

14. What do you think should be done to encouragemgirls to do physics?
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15. As a subject teacher, what would you say of ymowledge and skills in
guiding students in career choices relevant with ¢bncepts learnt in the
subject?

a) Excellent ( )

b) Competent ( )

c) Fairly competent  ( )

d) Below average ( )

Thank you for your cooperation
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APPENDIX C

QUESTIONNAIRE FOR CAREER MASTERS

Dear Sir/Madam.

I’'m a student at UON pursuing post graduate studfiiescarrying out a study
onfemale students’ participation in making decision dselecting physics
subject at form three in Kirinyaga Central District. | kindly request you to
fill in this questionnaire as a subject teacheagsist me get the desired data.
The information you will give will be highly apprieated, treated

confidentially and only used for the purpose o$ thtiudy.
SECTION A: Demographic Information
Please answer appropriately by ticking or crosihgr /) one of the provided

alternative or write as applicable where explametiare needed.

1. Please indicate your gender

2. What is the type of your school?
a) Girls only ( )
b) co-educational (Mixed school) ( )
3. Are you formally trained in career guidance? Yes/No if yes what

is your highest qualification

4. What is your experience in career guidance?

5. What are your other teaching subject combinations

SECTION B: Subject Selection
6. Is there a formal career guidance programme inad@ho Yes/No.

how often per term? ............



b)

7. Does the school invite external career speakersiNde how often

perterm? .........

8. Are students in your school aware of the careesipiities before

subject selection is done? Certainly aware ( INot aware

( ) Not sure ( )

9. What consideration is given the first priority whetudents are

choosing the science subject in your school?

10.When do you think its appropriate time for studetatsdo subject

selection?

When is the  selection done in  your  school?

11.Who are the major players that influence the gptg/sics selection?

a) Career interest ( )

b) subject teacher «( )

c) the parents ( )
d) peer group «( )

e) Others (please specify)

12.Does your department have ways of involving teaxlzerd parents
in career guidance programmes.

13.Does your department have enough resources andriagmtéo
facilitate effective career guidance?

14.What are the major challenges that inhibit effectbareer guidance

programmes in your school?
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16. In your own opinion what should be done to emage more girls select
physics subject at form three?

a)
b)
Thank you for your cooperation




APPENDIX D

QUESTIONNAIRE FOR STUDENTS

Dear student.
This research is being carried outlFegemale Students’ Decision Making in
Choice of Physics Subject in Secondary Schools irirlyaga. The
researcher is a post graduate student universi§aobbi.
You are kindly requested to fill the following qtiesinaire for the purpose of
this study. The information given will be highlymgciated and treated with
outmost confidence.
Section A: Demographic Data
Please tickV) in the space provided or write as applicable wiesgganations
are needed

1. Please indicate your gender.

a) Male () b)

Female ( )

2. What is your age bracket?

a) 14 and below ( )

b) 15-17 ( )
c) 18-20 «( )
d) Above 20 ( )

3. What is the type of your school?
a) Girls only ( )
b) Co-educational (Mixed school) ( )

4. What is your science subject combination ............ .« eoeiennnene.

SECTION B: Students Perceptions and Experiences &ubject Selection

The statements in this part describe the physibgesuselection as done in
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your school.

Please use a ti€k) to indicate your response in the space providethéo

extent in which you agree or disagree with theestaints provided below.

5. You are given five alternatives depending onekent of agreement. The

alternatives are;

Strongly Agree (SA),AGREES (A),Undecided (U), Disagree
(D), Strongly Disagree (SD)

STATEMENT SA U D SD
There was a limit of number of students to be in

physics class

The subject selection exercise was free and fair

Students were given another chance to change|their

selection

students were well guided on how to make choice of

our interest

there was freedom to take the three sciences sabjec

Physics students were selected depending on ihteres

and marks scored in mathematics

some students were advised against selecting

physics by the teachers

our career master offered a lot of advice on how to

choose science subjects

Our head-teacher offered a lot of advice on how to

choose science

6. On average what has been your score in physfosma two?

a) B+ plus and above (
b) Between c+ and B plain ( )
c) Between D+ and C plain ( )
d) D plain and below (
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SECTION D: Students Aspired Career and Subjects Choes
Instructions: Please read and answer the questions by puttiog &' )within
the brackets to the question given. Some questiegsire answer to be
written down in the space provided
7. Do you know the career master in your school¥/N
8. Do havecareer guidance and counseling sessions in your school?

Yes ( )
No( )
9. Among the following factors categorize them dre tbasis of which
encouraged or discouraged you when making youicehoi
Fellow students, your physics teacher, other teact® your principal, your
parent, career master, Level of learning materialssuch as textbooks
laboratory equipments etc, performance of physicsni KCSE in your

school in previous years, career aspirations, persal interest.

ENCOURAGED DISCOURAGED

10. When choosing your science subject combinatibith factor from the
list above

(Question 9) made the first
0L 0] 114/ PP

11. Which career would you like to take after yeducation?

SECTION E: Parental influence
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12. Is your parent in formal employment (salaried)?Yes ( )
No ( )
13. What is your parent highest level of educatid?fi@gase tick where

appropriate.

Non formal Diploma
education

Primary Degree and above
Secondary Don’t know

14. Do your parents know your science subjects aomtibn? Yes( )No
C )
15. Did your parent play any role in influencinguyochoice? Yes( )
No( )
Section F: The practical nature of the Subject
16. Which practical laboratory work sessions did ymjoy most in forms 1
and 2?
Chemistry ( )Physics ( )Biology  ( )

Please give

17. How often do you do physics practical

a)Once per week ( )

b) once per month ( )

c) Once perterm ( )

d) Any other (please SPECIfY) .......c.oiiiiiiiiii i
18.. How did you rate the teaching methods or aggres used by your
physics teacher in form one and two?

a) Entertaining and interesting ( )



b) Easy to understand content ( )

c) Encouraging and informative ( )

d) Non of the above ( )
SECTION F: SCHOOL POLICY

19. Was there a directive or rule from the schaohow the science subjects

were to be chosen? Yes ( ) No ( )
If yes what was the
QINBCTIVE et et e e e e e

20. Was physics grouped with non-science subjectes ( )No

C )

If yes which was the non science subject ................coii it imveme e
21. In your own opinion what should be done in ysahool to encourage

more girls select physics at form three?

Thank you for your cooperation

APPENDIX E
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CHECK LIST FOR LABORATORY FACILITIES AND EQUIPMENT

Area ltem Number
Facility No of laboratory
technician/assistants
No of laboratories in a
school
No of students that
can adequately fit in
the laboratory during
an experiment
Equipments | Item Available Not
and Available
Apparatus

Preparation room

Piped water

Gas taps

Mains
electricity kit

Mechanics set

Other sources
of power

Electronic
balance

Other types of
balances

Ripple tank

CRO

GM Tube

81




