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ABSTRACT

The purpose of the study was to evaluate the sscods Strengthening
Mathematics And Sciences in Secondary Educatiojegiraon the secondary
school students’ performance in mathematics in U&wavision in Siaya County
with the view of enhancing its implementation ire ttlassroom. The objectives
were to establish students’ attitude toward mathiesiadetermine whether the
Strengthening Mathematics and Sciences Programmarhaeffects on teachers’
teaching approaches in mathematics; investigatgtréngthening Mathematics
And Science programme has improved students’ padoce in mathematics as
well as finding out factors that hinder effectiveaplementation of Activity

Student Experiment Improvisation-Plan, Do, See bapr approach to teaching.

The study utilized the descriptive survey resealesign. The study used a census
of 35 headteachers whose schools had undertakeairang programme in
strengthening of mathematics and sciences in theskom. Simple random
sampling was used to select 60 teachers who haergmie this training. Finally,
five students were randomly sampled per class tabgheach of the selected
teacher. This gave a total sample of 300 stud@&htsthree instruments were used
namely; Headteachers Interview Guide Mathematicachiers’ Questionnaire,
and the Mathematics Students’ Questionnaire. The \@as analysed using SSPS
Version 20.0 package. The resultant data was preben terms of frequencies
and percentages. The main study findings revealedt tStrengthening
Mathematics and Sciences programme has changeaetsaattitude positively
towards the subject and has also slightly improwdd performance in
mathematics. Some of the areas the study recomnienflsrther study include:
investigation of performance of other science sttbjeand other factors outside
classroom that may affect performance of mathemasicch as community
attitude and economic factors.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the study

There is a consensus that improving quality of atlan depends on quality of
classroom practices such as good methodology, gi@qussion and use of
teaching aids Adeyemi, (2008). The performance atidmatics and Science
in secondary schools has attracted a nationwieataih mainly due to dismal

performance especially in the final secondary eratons over a period of

years. Given that teachers play a significant ralanstruction, &orts to

improve education have been seen to depend on libbefs, attitudes and
conception of teaching and learning. In order &achers to considerably shift

from their current practices of teaching which ax&inly teacher-centred, they

require éforts that integrate reform agenda with their preifasal challenges

which include poor attitude towards the subjecgrpmethodology used, lack
of enough finance to buy learning materials andhigey aids. Consequently,

In-Service Education and Training (INSET), as pat professional



development hold a key to meaningful interventionthe classrooms.

In Europe and Parts of Africa, concerns have bedsed about whether
INSET succeeds in equipping teachers with the ped@al knowledge
needed to deliver consistently high-quality instiarts. Jurgen, et.al (2010)
investigated the significance of teacher conterdvwkadge and pedagogical
content for high- quality instructions and studéptegress in secondary level
mathematics in Germany. In so doing, he wantedster@ain if there is a

correlation between in servicing a teacher and emadperformance.

In Kenya, INSET for mathematics and science teachas been implemented
by strengthening of mathematics and science in nelcy education
(SMASSE) Project from a pilot phase (1998-2003n#&bional phase (2003-
2008). Following consistent poor performance iresce subjects over years,
the government of Kenya in collaboration with thevgrnment of Japan
through Japanese international co-operation agef@¢@A) carried out
research to find out the solution to the existimgbem in mathematics and
science subjects. Some of the factors associatédd paor performance in
these subjects include: poor attitude by learraosy teaching approaches by
teachers, limited knowledge by the teachers, ecantantors and community
attitude. It has been argued that one way of aduomgssuch difficulties,
students experience in the science classroom asighr appropriate teaching
interventions that can be acquired and enhancedughr professional

development of science teachers, hence the bilBMHSSE project in 1998.

The main goal of the Strengthening of Mathematical &ciences in



Secondary Education (SMASSE) is to upgrade the kihbyaof young
Kenyans in mathematics and sciences (Biology, Csieyniand Physics)
through INSET. While its relevance, ownership andtainability has been
established (JICA, 2007), there is need to astesslé in achieving the goals.
According to the final evaluation results by Cenfoe Mathematics and
Science Training Education in Africa CEMASTE of phaone (SMASSE
report, 2003), the in-service achieved its outputcsssfully. This output
included establishing a system of training disttieiners at National INSET
centre in Nairobi, establishing a system of tragnin pilot districts, and
strengthening the role of National INSET. The pcojeutputs are sustainable
from the viewpoint of finance and human resourc&trefigthening
Mathematics and Science Education in Secondary d&idum; 2001). The
SMASSE project emphasis is on Activity, Studentp&xment, Improvisation
(ASEI) and Plan, Do, See, Improve (PDSI) approackearning. The ASEI-
PDSI is concerned with the shift from chalk andkt&d student activity
oriented teaching. The ASEI emphasis that learrshguld be student or
learner centered by involving him or her in differ@ctivities while the PDSI
approach targets the teachers and emphasizes bnpeaparation of the
lesson, so as to include sufficient and relevaniterdt delivery including

appropriate teaching techniques during and dfetdsson.

In 2008, Minister for education Prof. Ongeri sdittthe government would
hold teachers that did not prepare adequately dsw taose who did not
employ new methodology to teaching of mathematiah science responsible

for poor performance of students. Teachers wenefiie expected to show



marked improvement in their teaching as manifestedyood examination

results in these subjects once they had under igeservice training.

Also according to Oyaya (2000) the SMASSE moverngensiders the quality

of classroom activities as critical to achievindeefive teaching and learning
that is first and foremost activity and should learher oriented. These are
hands-on (manipulation), minds-on (thinking/reasghi mouths -on

discussions, heart (interest activities).Before #meoduction of SMASSE,

teaching/learning process was mainly teacher agnirbis meant that there
was little learner activities as the teacher wasnsas the main source of
information. Regardless of the effort the governmeuat in the SMASSE

INSET, Mathematics compared to other subjects umlderprogramme has
had no significant improvement year after year gggorts from the Kenya

National Examination Council from 2008 to 2012 ate.

The information on performance of mathematics caegbéo other subjects is

captured in Table 1.1

Table 1.1: Mean Standard Score for different subjets

Year Biology Chemistry Physics Mathematics

2008 7.114 5.998 6.654 5.611
2009 8.012 6.234 6.342 5.326
2010 7.999 5.980 7.230 7.743
2011 9.102 7.876 8.000 4.779
2012 9.543 7.500 9.367 5.386

Source; District Education Officer- Ukwala Divisio2003

The information presented in Table 1.1 shows theg performance of
Mathematics every year has by and large has hadwaward trend and

therefore the effects of SMASSE INSET need to bestigated. It was on the



basis of this background that the researcher axtdbe effect of SMASSE
project on the performance of mathematics in seagnschools.

1.2  Statement of the problem

There is a need for capacity building for scieneachers to change the
approaches of teaching and attitude towards thejestisb The low
performance of candidates in mathematics in Kengdifi€ate of Secondary
Education (KCSE) with a mean of 4.914 in the whadeintry prompted the
researcher to find out whether the SMASSE projéatrmvative teaching and
learning approaches are being applied by teacheassciassroom situation. It
was expected that the teachers would acquire kuimelerequired, new
teaching approaches that will change studentdudtitowards learning and
improve students’ performance in mathematics in E@8amination.

1.3  The purpose of the study

The major purpose of the study was to evaluatestiezess of SMASSE
project on the secondary school students’ perfooman mathematics in
Ukwala Division in Siaya County with the view of fancing its
implementation in the classroom.

1.4  The objectives of the study

The objectives of the study were to:

1. establish students’ attitude toward mathematics sughject of study
2. determine whether the Strengthening Mathematics Auiences
programme has any effects on teachers’ teachingoappes in

mathematics.



3. investigate if Strengthening Mathematics And Saepmogramme has

improved students’ performance in mathematics.

4. assess headteachers’ perceptions’ on SMASSE on ergiid

performance

5. find out factors that hinder effective implementati of Activity
Student Experiment Improvisation- Plan, Do, Seerbup ASEI/PDSI

approach to teaching.

1.5 Research questions

The study was guided by the following research toies. These are: 1) Is
there improvement in performance of mathematicsesithe introduction of
SMASSE project? 2) To what extent has SMASSE chéatggchers teaching
methodology? 3) What is the attitude of the leasnewards learning
mathematics? 4) Are there factors hindering thelemgntation of SMASSE
in the teaching and learning of mathematics?

1.6  Assumptions of the study

The assumptions of the study were:

i.  That all mathematics teachers have successfullyengode the

SMASSE INSET

ii.  That all required teaching and learning materiedsaaailable.

iii.  All the schools sampled have enough teachers ofstiigect under

investigation.



1.7  Significance of the study

The research findings from this study will provisteme useful information to:
Kenyan government in collaboration with Japaneseegonent who are the
sponsors of the SMASSE INSET with a view of imprayit. The sponsors of
the ASEI-PDSI approach whether or not it is appledlassroom situation.
The ministry of education officials will also obtaifeedback whether
objectives of SMASSE project are realized. The qylnakers will also find
basis for resources allocation and decision makiog enhance the
effectiveness. The study will also raise issueming foundations for further
research by other students and scholars.

1.8  The Scope of the Study

The study was carried out in secondary schools kwdla Division, Siaya
District on both provincial and district schoolsutBhe study limited itself to
only one County. For a more conclusive result B# tounties in Kenya
should have been studied. Therefore the studytsesahnot be generalized to
the rest of secondary schools in Kenya.

1.9 Limitations of the study

The following were limitation of the proposed studyhe researcher used
questionnaires to collect information which may stime not be filled, get
lost or give influenced decisions. In some secondahools mathematics is

handled by teachers that have not undergone SMASService .






1.10 Operation Definition of Terms

Attitude

Effects

Evaluation:

Learning

Performance:

Is a way of thinking or feeling abadmething or somebody.
The feeling of the learners is intended to be ckdnby
Strengthening Mathematics And Sciences in Secondary

Education project.

Are knowledge, skill, attitude anéhlviour changes that
occurs as a result of result of output. The maimson for
initiation of Strengthening Mathematics and Sciesnde
Secondary Education was to improve the output in

mathematics

Is a process of ascertaining or olbgiruseful information
for the purpose of making judgement. The assessofdhie

project is seen in the performance in Nationah@rations

Is a process of acquiring knowledgells and attitudes that
are useful in life. This is one way of implementitige
Strengthening Mathematics and Sciences programme in

schools.

Refers to academic or any achieverbgnan organism

reflected in a person’s behaviour



CHAPTER TWO
REVIEW OF RELATED LITERATURE
2.1 Introduction
Mathematics is defined as a branch of science deatls with numbers

(Kariuki and Balaraman 2003).Zimmerman (2005) dedirit as a discipline

that attempts to quantify reality through a preagglication of observation
coupled with logic and reason. Mathematics dealh woncepts which are
precisely defined. It is an experimental scienceosghmain objectives as
indicated in KNEC (2005) include use knowledge asglito discover and

explain the order of physical world; apply the pipies of Mathematics and
acquired skills to construct appropriate scientiflevices from available
resources; develop capacity for critical thinkimgsolving problems in any
situation; select and use appropriate instrumentatry out measurements in
the physical environment; contribute to the tecbhgmal and industrial

development of the nation; acquire positive atgttmvards mathematics.

According to in Tanzania, (2009) poor performingdgnts in science subjects
in secondary schools are an issue that has beérkneetn and discussed by
many for so long in Tanzania. Good performing shisi@re seen as essential
for economic development. The aim among others he Government
Education Policy for Secondary Schools is to achieguity in education and
also to prepare students for higher education. ileespese ambitions, there
are massive failures in mathematics and sciengeashbn secondary schools.
For example, the National Form Four Examinatiomultesfor 2004, 2005 and

2006 failures in mathematics were 70, 77 and 7écpet respectively. This

10



led to national crisis on the teaching, learning aerformance of this vital

subject.

Mathematics, as Michael (2005) notes endeavoursurnderstand the
underlying laws governing our universe. To gainspective into how much
mathematics has contributed to our livelihoods, yordcience, with

mathematics as its foundation, can solve many @firtipending crises facing
our society, such as global warming, overpopulatwaining energy and other
natural resources, and the poisoning of our plartedre other subjects like
physics derive their arguments. In Kenya, mathersai compulsory for all

students in primary and secondary schools. Theuatiah like for the other

subjects is formative at the school level but suthraanationally.

Kagan and Tipping (1992) indicate that, after selverears of teaching
experience, teachers do much instructional planmegtally and may never
appear on paper. They further discourage beginteaghers from merely
planning mentally by insisting that they shouldrpéa paper since they do not
have content mastery with them. This idea of plagnas put forward by
Kagan and Tipping, (1992) is seen contrary to tfaOrlich at el (1998)
which states that planning is a waste of time amdntprove performance
teachers should encourage group discussion, maxinuse of time,
consistence assessing and giving feedback apptelgriwwhich may help

improve the performance of mathematics and scisabgcts.

11



2.2 Strengthening of mathematics and science in sewary education
in-service. (SMASSE INSET)
SMASSE INSET is principally meant to improve teahiand learning of

mathematics and science so as to enhance studeevement in the subjects
(SMASSE, 1999). The Kenya government, through tleistty of Education,
consulted the Government of Japan a remedy forpgba performance in
mathematics and sciences. After an agreement thétGovernment of Japan
to support INSET for mathematics and science teachiee JICA dispatched
project study and implementation missions and JMI@E Technical
Cooperation on SMASSE Project was launched in 1888 as pilot project in
nine districts Kibeet al, 2008). In 2003, the project expanded to cover the
entire country. With the expansion of the projebe Government of Kenya
(GOK) in line with Ministry of Education (MOE) edibshed the Centre for
Mathematics, Science and Technology Education itAf{CEMASTEA) for
enhancing dialogue and cooperation among mathesnadiod science
educators in Africa. The issues identified by tlasdline study in 1998 form
the basis of the four-year SMASSE INSET curriculthe guiding principle
of SMASSE INSET is ASEI(Activity- based, Studentnted
teaching/learning, Experimental work as opposedthioretical treatment

along with Improvisation of teaching/learning resmms when necessary).

The principle is implemented based on the Plan,3&® and Improve (PDSI)
approach so that corrective measures are takarbsegquent cycles of activity
to avoid major disruptions (SMASSE, 2008). The maim of SMASSE

project is to shift classroom practices from beingffective to effective

12



(Wambui, 2006). This is important so that teachee benefit from
professional development by sharing of experiemes continuous exposure
to new ideas to keep abreast with new developmenke teaching profession

(SMASSE, 2008).

Continuous study can improve teachers’ masteryh@ subject matter. The
Measuring Performance and Evaluation Tool (MPET97t2010 reiterates
that, teacher’'s pedagogical skills and knowledgecofhtent be updated
through regular in-service. Simon & Schifter (1991gted that in-service
programmes which adopted constructivist approacteaching and learning
provides opportunities for teachers to engage ioblem solving were
generally successful in facilitating change notyom teachers’ classroom
practices but also in their beliefs and attitudewards the subject and its
teaching. This study will seek to establish if tears are now more confident

in their teaching after attending SMASSE.

2.3 Activity, Student, Experiment, Improvisation (ASEI) and Plan Do
See Improve (PDSI) Approach
Effective teaching requires one to continually addSEI/PDSI approach in

teaching (Ogolla, 2001). Ogolla emphasises thatA8EI/PDSI approach is
the vehicle for achieving not only the SMASSE gdalif also promoting
effective teaching practices and efficient learnifidhe ASEIl and PDSI
approach form the pillars of the SMASSE project.brfef discussion of each

these approaches are given here under.

13



2.3.1 Activity Student Experiment Improvisation appoach (ASEI)

‘ASEI’ is an acronym for: Activity, Student, Experent, improvisation. It is a
SMASSE initiative whose focus is to assist teachergflect on their teaching
for efficient learning to occur (Ogolla, 2001). dtso aims at encouraging
teachers to focus on instructional strategies thiit support meaningful
learning and make lessons interesting to leari@kere (1996) reiterates that
learning is only meaningful when learners can made of whatever is learnt
in real life. Through improvisation a teacher iseato demystify conventional
experiments by scaling down experiments therebgtingl mathematics and
science to real life situations. A learner is theus of attention and activities
are planned for learners through the developmemiSEI lessons. In these
lessons a bridge is created to enable learnerslaterand integrate practical

activities with theoretical knowledge.

ASEI movement advocates a shift in both the teathkinking and practice
from teacher-centred approaches to student-centigatoaches (Ogolla,
2001). In this approach teaching is for the studemd the emphasis is on
teaching for understanding by actively engagingress in the construction of
knowledge. This is in agreement with the constuistiview of learning

which stresses that knowledge is actively constdidty learners and is not
simply ‘out there’ (Okere, 1996). Okere explainatthonstructed knowledge
lasts longer and is more meaningful to a learnbrs 15 as opposed to chalk-
and-talk teaching methods that have been traditionsed by teachers,
including teachers of mathematics and sciences.|AB&ement further

recognises the power of improvisation in which acter carefully identifies

14



and selects teaching/learning materials from tballenvironment. Inability or
unwillingness to improvise science teaching apparats been mentioned as
a constraint on the teaching of science in Afridaufna, 1998). Tsuma
stresses that improvisation of equipment developstidents manipulative
skills, focusing their attention on the value ofcdb materials and of

conserving or recycling materials.

Benard and Benard (2005) emphasise a shift to useperiments as teaching
tools in the classroom since its pedagogical adges have become more
apparent. One primary advantage of use of expetsnisntheir ability to

actively involve students in the class and learpracess.

2.3.2 Plan, Do, See, Improve Approach (PDSI)

In order to attain the ‘ASEI condition’ outlined@l®, it is essential to adopt a
cyclic approach known as PDSI which is an acronym PRlan, Do, See,

Improve. Teachers are encouraged to take time wlaeming to reflect on the

most appropriate activities that will enhance dffex learning using the

resources available (Ogolla, 2001). The planninglires preparation of an

ASEI lesson plan which should take into consideratstudents’ previous

knowledge, number of students, facilities and resesi available and lesson
evaluation. ‘Doing’ is shared between a teacherlaadhers where a teacher’s
role is facilitation and not the dispenser of kneade. Teaching should be
seen as ‘non-directive’ and removes teachers fromir tusual role as

information dispenser, confirmation provider anahiti setter (Cantor, 1946).

According to Mwirigi (2011), teacher-student intefians should not be

15



authoritarian or impersonal in class. He indicdked this would contribute to
negative attitude of the students towards learngsgecially in Mathematics.

Students need to be active participants in theriegrprocess.

‘Seeing’ encourages a teacher to include a feedlmaekhanism in their
lessons and teaching functions. Lesson evaluasoseen as the key to
improvement of lesson delivery. Evaluation therefehould essentially be
formative rather than summative. This allows romnremedial work aimed
at improving students’ performance. Improvement uthobe done by
incorporating information obtained from feedbackidg and after lessons.
This is a continuous activity, which ensures thsgacher’s skills improve and
confidence increase as the instructional programaresenriched (Ogolla,

2001).

24 Hindrances to effective implementation of ASERDSI approach

Teaching and learning of science and hence matlesriats been a subject to
many hindrances. The debate is often centred nyt @m what is taught
(curriculum content and relevance), but how itasght (teaching approach
and methodology). The teacher is thought to havg iigle direct control
over what is taught because it is already presdribethe curriculum which
also suggests the approaches and methods to béousedching. However, it
may be argued that the selection of the methodreggmtation to be used in
class is ultimately the task of the teacher. A@id2007) notes that good
teaching is largely a matter of personal attitude @equires thorough planning
and selection of the approaches and methods tHatresult in effective

learning.
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According to Ballone and Czerniak (2001), a teacisersuccessful with
learners if he provides an environment that engmgdahe students to teach
themselves and others through performance of wetlegl activities. JICA
(2000) observes that school science teaching sHmil@arner centered with
the role of the teacher being that of a facilitatpride, counsellor, motivator,

innovator and researcher.

Student-centered teaching is an approach that éscas the learners and all
activities of the lesson are planned and execubedssto involve the learner
fully. Joyce & Weil (1986), Collins & O’Brien (20Q3and Akinibolola (2009)
observe that student-centered teaching gives lesaare opportunity to think
independently in order to obtain knowledge. Accogdio them, this method
helps the learner to discover how knowledge becokmesvn and helps
learners to see for themselves how to formulatevkedge through collecting,
organizing and manipulating data. In student-ceudtdearning knowledge is
constructed by students. Harden and Crosby (208D:8@scribe student
centered learning as focusing on students’ learaing achievement rather
than what teachers do. Student-centered learniapasit helping students to
discover their own learning styles, to understahdirt motivation and to
acquire effective study skills that will be valuabthroughout their lives as
Brenda (2006) notes. Lea, Stephenson and Troy (2RRBgives the tenets of
student-centered learning as the reliance on alta@ng rather than passive
learning; an emphasis on deep learning and undelistyy increased
responsibility and accountability on the part of #tudent; increased sense of

autonomy in the learner; interdependence betwesshés and learner as well
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as reflexive approach to the teaching and learpmogess on the part of both

teacher and learners.

Kenya National Examination Council (KNEC) reporf2606, 2007 and 2009
emphasizes that mathematics cannot be adequatehttavithout letting
students participateStudent-centred — a pedagogical shift so that thenma
focus of the lesson is on the students rather tianeacher. Activities should
be designed to involve the participation of therieas while the teacher
becomes a facilitator.Experiment— use of experiments to enhance
understanding of scientific concepts and principlEgperiments enhance
learning by promoting curiosity and interest. Expemts according to
Atsiaya (2007) are the very essence of sciencewvdmahever possible they
should be done as a class activity with pupils wagkindividually or in
groups as opposed to teacher demonstration. Seeaaurages the teacher to
include feedback mechanism in their lesson. Legs@tuation is seen as the
key to improvement of lesson delivery. It is thrbugyaluation that the effect
of the process on the output can be seen and §iadised to improve on the
activity (lesson presentation) in order to enhaitse quality. Evaluation
according to SMASSE (2004) can be done in a nundfeways which
include: asking students, inviting a colleague tass and self-evaluation.
Errors are seen as constructive part of the legrpmcess and need not be a
source of embarrassment. Results obtained fronuatiah should be used for

improvement of subsequent lessons.
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2.5  Students’ attitudes towards Mathematics
The SMASSE baseline survey of 1998 establishedribgative attitudes of

students, teachers, parents and society in geoendtiibuted a lot to the poor
performance in sciences. Koballa (1995) definegudt as favourable or
unfavourable responses to things, places, peopknte or ideas. Mueller
(1986) sees attitude as simply the extent of likinglisliking of something.

According to him attitudes are internal states tinffuence the individual

choice of action. Oppenhein (1966) observes thande is a tendency, a state
of readiness to act or react in a certain manne&mvdonfronted with a certain
stimuli. Attitudes are reinforced by beliefs andeof attract strong feeling that
lead to particular form of behaviour. The way peoplew situations in life

depends on the attitude they hold and these astumbipel them to react to
objects, situation or propositions in ways that ¢encalled favourable or

unfavourable.

According to Ballone and Czerniak (2001), behavigupetter predicted from
an individual belief and that beliefs are the bexlicators of decision
individual makes throughout their lives. When at# is negative or
unfavourable students will take little or no int&rén education and perform

poorly in exams as Mueller (1986) observes.

2.6 Teachers’ attitude towards mathematics

Keys and Bryan (2001) in their research on teachedgefs about the nature
of science, students learning and the role of daeher suggested that these
beliefs do affect teachers’ planning teaching asdessment. A teacher’s

belief about learning and knowledge strongly impthet classroom climate
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enabling students to explore articulate and anatie@r beliefs on topics.
Jones and Mooney (1981) admit that students haditibmally considered
mathematics as being one of the most difficult srefascience. One of the
reasons that make students shy away from mathesmatas Musyoka (2000)
notes, its quantitative nature. Other reasons dmed by Mwaura (2007)
include socio-cultural factors where difficult tasére seen as a male domain
and also the contribution of the mathematics teaamdnstilling negative
attitude. Some students form negative attitudesatdsy mathematics long
before they enrol in secondary school. This is ttu¢he opinions they get
from their parents, elder siblings, friends and stmes teachers in their
primary schools. Negative attitudes are displayedugh verbal expression
such as “l hate Mathematics”, “Mathematics is diift” or can also be
expressed through acted tendencies like sleepinggdthe lesson; yawning in
class and looking bored; absentmindedness duriegldbson; refusing to
participate in the practical activity and obtainipgor results that do not

bother the student

The SMASSE report of 1999 also noted that teacheegjative attitudes
affected performance. Teachers’ attitude as Vo881(Lnotes, determine the
direction and action the students are likely teetakeachers’ positive attitudes
have been shown to attract more interest in thisscand according to

Sogomo (2001) students’ attitudes are a refleaifideachers’ attitudes.
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2.7 Theoretical framework

The theoretical framework introduces and describegheory which explains
why the research problem under the study existdsdt supports a theory of a
research study by guiding a research on what kirttling you will measure

and what type of statistics to be used. The SMASBf&roach to teaching of
science subjects calls for practical approach; thab say the learner is to
interact with apparatus and makes observationss Thearly links the

SMASSE and the constructivist theory which also cadwes that children
should be left to interact freely with objects frahe surrounding in order to

learn and acquire knowledge.

2.7.1 The constructivist theory

Constructivists believe that right from the birthildren are actively involved
in the process of constructing their knowledgecitme Piaget (1969). They
believe that an individual builds up knowledge gsexperiences from the
environment. By so doing the learner will constrtiair own understanding
of concept and meaningfully apply the concept (Rirmad west 1986).

Wheatly (1991).

Ernest (1993) postulate that constructivism hasoimec one of the main
philosophies of science and mathematics educatgsearch and cognitive
psychology. Piaget’'s (1969) epistemological viewhiat the learner does not
acquire knowledge passively but they actively ocwms$tit into schemes.
EPUTR all knowledge is tied to action and knowiag object or an event

is to use it by assimilating it into an action stiee....... This is true on the
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most elementary sensory motor and all the way uphéo highest logical
mathematical operations” (Piaget 1967:14). The ABBSI principle
proposed that teaching and learning of mathematicsscience be based on
the fact that students do not simply copy the sweworld, rather, they
construct their own meanings of it. They must bevjgled with opportunity to
construct scientific knowledge through the intei@actand observation. The
ASEI-PDSI principle advocates for an activity fdldearning environment
where the learner's interest understanding and letye retention is
enhanced. This is also in line with what Piage6@%elieves that knowledge
is not passively acquired but is discovered anditanted by the activities of
the child. The ASEI-PDSI concept embraces all tdeas proposed by
different constructivists such as practical leagnimakes lesson real and
knowledge acquired become constructive. There af@ite good returns in

terms of student learning if these ideas can berpurated.

2.8  Conceptual Framework

This conceptual framework shows interrelationshiptween dependent
variables, independent variables and interveningiabkes. Dependent
variables are those that are influenced or affetigdther variables. They
include: good academic performance, positive atituand students’
involvement in learning mathematics. Independenabtes are those that are
not influenced by other variables. They includeacteers’ qualification,

teaching methodology, SMASSE training, gender eftéacher and teaching

experience among others. Intervening variablestlawse that may come in
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and interfere with other variables. For instancen-8MASSE teacher

handling mathematics.  Figure below illustratesfedént variables of

SMASSE and how they inter- relate.

INDEPENDENT VARIABLE

Teacher Characteristics

* Teachers’ attitude

» Teachers’ qualification
* Training in SMASSE

* Teaching methodology
» Teaching experience

* Gender of the teacher

DERENDENT VARIABLE

School factors
» Reading materials

A 4

Good academic performance

Positive attitude by students

Student characteristics
» Students’ family background
(Level of Education)
» Gender

Students’ involvement in learning

A 4

A

INTERVENING VARIABLE

Non SMASSE compliant teachers
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2.9  Summary of Related Literature Reviewed
The SMASSE project has been used in Tanzania, KangaJapan among

other countries in the world has been supportingThis project is now

spreading to other countries in Africa.

CEMASTEA was established to coordinate in-servicathematics and
science teachers in the region. It was observedSNBASSE calls for a shift
from a teacher-centred to a learner-centred approfteaching. Teachers are
required to initiate method of learning that allolands on, minds, eyes and

ears engaged during the process.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction
This chapter has described the research methodokgy in this study. It has

covered the description of the research design.uBeid is followed by a
description of target populations of the study.alidition, the chapter has
discussed the sampling procedures and identified shmple. The final
sections of the chapter have dwelt on data instnisneollection procedures,

and data analysis techniques used in this study.

3.2 Research Design
The study utilized the descriptive survey reseaesign. This design involves

observing and describing behaviour of a subjedheut influencing it in any
way (Shuttleworth, 2008). Survey research desiga v&ry valuable tool for
assessing opinions and trends (Peil, 1995). Ord@003) points out that
descriptive survey is a method of collecting infatian by interviewing or
administering a questionnaire to a sample of imtligls. It can be used when
collecting information about peoples’ attitudesjnigns, habits or any other
educational or social issues (Orodho&Kombo, 202aenkel and Wallen
(1996) explain that the aim of survey researchoicdllect data from one
group to describe some characteristics of the grolipe design was
appropriate for this study since the Mathematicxchers under study has
already undergone the SMASSE INSET and the reseadid not have the

opportunity to manipulate the training conditionbjectives or activities. The
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major purpose of this design is description of estat affairs as it exists
(Kombo& Tromp, 2006). In this study, training in }MSE INSET was the

independent variables.

3.3  Target Population
The target population of this study comprised aMASSE trained

Mathematics teachers and all secondary school Muaities students in
Ukwala Division. The division consists of 35 (tlifive) secondary schools;
30 (thirty) of them single streamed and 5 (five)ltiple-streamed. According
to the data available at the District Educationicaff the total number of
SMASSE trained Mathematics teachers in Ukwala Dowiswas 100 by
November, 2013. With each teacher handling an geectass population of
40 (forty), students’ total population of studemtas therefore, about 4000

(four thousand) students.

3.4  Sample Size and Sampling Procedures

3.4.1 Sample Size

The general rule in the determination of samplessis to use the largest
sample possible (Kathuri& Pals, 1993; Mugenda&Mutper2003). Kerlinger
(1964) explains that a smaller sample results rgelaerror than a larger
sample. The minimal sample size for survey reseadschlO0 subjects
(Kathuri& Pals, 1993; Borg & Gall, 1983; Gall, Borg§ Gall, 1996).
According to Gay (1987), the minimum sample sizedalescriptive survey
research is 10% of the accessible population. Kregmd Morgan (1970)
provide formulae for calculating sample sizes. Thisnulae was used by

Kathuri and Pals (1992) to develop a table showeumitable sample sizes for
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given populations. From the table provided by Katland Pals (1992), 50
(fifty) Mathematics teachers will be sampled fronp@pulation of 100 in the
study area. However, Balian (1988) proposes a ptage adjustment of 10%
to 30% to initial sample sizes to compensate foitiah, respondent refusal to
participate, or other circumstances which givesupward adjustment. The
study therefore settled for a sample size of 35dieeehers, 60 (sixty)
mathematics teachers out of 200 (two hundred) ab@ @hree hundred)
students out of approximately 100 (one hundredjubtiects/respondents for a

survey design study which falls within the propossuge.

3.4.2 Sampling Procedures

Simple random sampling was used to select a stathpke from the list of

SMASSE trained Mathematics teachers in the distiibe list of SMASSE

trained Mathematics teachers used as a samplingefreas obtained from the
District Education Office, Ukwala Division. Simpleandom sampling is
important in reducing the influence of extraneowmiables in a study
(Mugenda&Mugenda, 2003). Balloting was used to ocanlg pick the sample

of 60 teachers. This procedure is justified foresgbn of small samples as
opposed to the use of tables of random numberd, (P&95). Systematic

random sampling was used to select participatindestts in this study from
class registers. According to Peil (1995), this hodtis satisfactory where
there are no systematic differences according ®itipas on the list. In the
class registers, names of students are orderedd basetheir admission

numbers and this does not allow any systematiemifices according to

positions in the registers. The number of studémtthe class register was
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divided by five so that every nth subject will becluded in the study
(Kathuri& Pals, 1993). For example, in a class attyf students, 8th, 16th,
24th, 32nd, and 40th students in the class registitrbe sampled. This
procedure was meant to ensure random samplinguafessts of different
intellectual abilities. All headteachers from saetpbkecondary schools were

included in the study.

3.5 Research Instruments
Three instruments were used to collect the dataiined] to achieve the

objectives of this study from the Mathematics teastand students. The three
instruments were the Headteachers Interview GuidéG) Mathematics

Teachers’ Questionnaire (MTQ) and the Students'soenaire (SQ).

3.5.1 Headteachers’ Interview Guide
This was based on general questions regarding élsearch questions
(Appendix 1l). The questions cut across all theeagsh questions for this

study.

3.5.2 Teachers’ Questionnaire

A Mathematics Teachers’ Questionnaire (MTQ- Appgndil) was
constructed by the researcher. It was used to itsahformation from
SMASSE trained Mathematics teachers. It gatherddrrimation on the
frequency and effectiveness of class experimerdanised by the teachers
before and after undergoing SMASSE INSET. It wasoalsed to collect
information on the number and use of improviseadhew/learning resources

before and after undergoing SMASSE INSET. Sometmreswere based on
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a Likert Scale ranging from ‘Very ineffective’ tovery effective’. The
minimum score was “one” (1) for ‘Very Ineffectivahd the maximum score
was “five” (5) for ‘Very effective’. Five matrix #gms assessed the teachers’
attitudes towards teaching of Mathematics. The mimn score was “one” (1)
for ‘Strongly Disagree’ and the maximum score whege” (5) for ‘Strongly
Agree’. The closed-ended questions were used remdbjectivity and clarity
of the subjects’ responses for ease of statisticalyses while the open-ended
items allow the respondent some room for independepinion

(Mugenda&Mugenda, 2003).

3.5.3 Students’ Questionnaire

Students’ Questionnaire (SQ- Appendix IV) was atsmstructed by the
researcher. It was used to collect data from Ma#tEsi students taught by the
teachers under study. Five students per class usa@ to respond to student
guestionnaires. Most questions were in Likert maissessing the frequency
of students’ active participation during Mathemsatiessons. The scale ranged
from ‘Not at all' to mean no students’ participatito ‘Very frequent’ to mean
very active students’ participation. The minimunorecwas one for ‘Not at

all’ and the maximum score was five for ‘Very freo'.

3.6  Validity of Research Instruments

Validity is the degree to which results obtaineohirthe analysis of the data
actually represent the phenomenon under study (MisgMugenda, 2003).
It has to do with the accuracy of the data colécie representing the

variables of the study so as to make accurate asanimgful inferences.
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According to Kathuri and Pals (1993), validity nefeto how well the
measured indicators really measure what they grpased to measure. This is
especially true in educational research where coctst like achievement,
attitude, motivation, creativity and aptitude whiatennot be directly
measured, but must be inferred from representatheasurement. Five
research specialists from the Faculty of Educasiodd Community Studies of
University of Nairobi validated the instruments, ek focus was the face and
construct validities (Kerlinger, 1964; Gall, Borg &all, 1996). Two

secondary school teachers also helped in contéidatian of the instruments.

3.6.1 Reliability of Research Instruments

The reliability of an instrument refers to its sility over time or the level of
internal consistency (Fraenkel&Wallen, 2000). Taineate their reliability,

the instruments were pilot—tested on teachers a&amdests from one of the
neighbouring divisions in Siaya County. Piloting svadone to establish
whether relevant data was collected and to ideptibblems that are likely to
occur during administration of the instrumentswés also done to check the
clarity of items in research instruments. This vdage after sampling but
before the actual study began. The acceptable galoiple size is 1% to 10%
of the sample size (Mugenda&Mugenda, 2003). Fieeltiers and 25 students
were used in the pilot study. According to Fraenketl Wallen (1990), an
alpha value of 0.7 is considered suitable to mabkssible group inferences
that are accurate enough. For this study, the alhpm found to be 85.2%

which highly indicated that the instruments werelde.
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3.7  Data Collection Procedures
The researcher sought research authorisation fr@mmN&ational Council for

Science and Technology (NCST) and later soughtpgmission from the
District Education Office to be allowed to visithemls. The questionnaires
were self-administered by the researcher to imprthe return rate and

interview performed with the sampled headteachers.

3.8 Data Analysis Techniques
Descriptive statistics was used in this study. fd=iltant data were presented

in frequencies and percentages was computed frentdba so as to answer
the research questions. SPSS version 20.0 for wisigm@ackage was utilized
in the analysis of the information gathered frone tlespondents. The data
collected was summarized, organized and presemtefdrin of tables, bar

graphs, pie charts and histograms.

31



CHAPTER FOUR
DATA ANALYSIS AND INTERPRETATION

4.1 Introduction

This chapter presents data analysis, findings atedfgretation. The data were
analyzed using the statistical package for soa#nges (SPSS) and the
chapter is organized into sections based on thearels objectives,
respondents’ response rate and demographic infammafhese sections
include the respondents’ demographic informatidndents’ attitude toward
Mathematics; effects of SMASSE on teachers’ tearhapproaches in
Mathematics, the effects of SMASSE on performarfdél@athematics as well
as finding out factors that hinder effective imptation of Activity Student
Experiment Improvisation-Plan, Do, See Improve ABBISI approach to
teaching.

4.2 Response Rate

The response rate by the targeted groups is sursenan Table 4.1

Table 4.1: Response rate of the targeted group

Respondents' Category Sample size Responses Respaiage
Headteachers 35 29 82.9%
Teachers 60 48 80.0%
Students 300 270 90.0%
Total 395 347 87.8%

The data presented in table 4.1 has shown thatedponse rate was 82.9%,
80% and 90% for headteachers, teachers and studgspectively. The overall
response rate was 87.8% which was considered amedor this study.

According to Edwardet al (2002) a response rate of less that 60% is
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considered inadequate while that of 60% to 80%lexjaate. In addition, if the
response rate is over 80%, it is considered exusdite this study.

4.3 Demographic Information
This section presents students’ information by Slagender and age. In

addition it has marital status, teaching experiepcefessional qualifications,
attendance of Mathematics SMASSE INSET cycles df agethe resources

found in the school.

4.3.1 Distribution of Students by Class
The students who patrticipated in this study armfform 2, 3 and 4

Table 4.2: Distribution of Students by class

Form Frequency Percent
Form 2 90 33.3
Form 3 90 33.3
Form 4 90 33.3
Total 270 100.0

The results indicate that Form 2, 3 and 4 studergse represented. The

percentage for this table has been rounded upGgéfent.
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4.3.2 Distribution of Students by their Gender

The Figure 4.1 presents the distribution of the stdent respondents’ by

gender

Figure 4.1: Gender of the Students

Female
49%

Male
51%

From the Figure 4.1, it can be observed that diighter half of the student
respondents (51%) that is, 139 students were mdiliée the other (49%) that
is 131 students were female which closely refldbes national figure of

students in secondary school by gender.

Having analysed the results of demographics ofesttg] information on

teachers’ profile by gender is captured in Figluz
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Figure 4.2: Gender of the Mathematics Teachers

Female
35%

Male
65%

Among the Mathematics teachers that participatethis study, 35% were
female while 65% were male as indicated in Figurt@. 4The gender
distribution of the headteachers was 83% male ai8d female. Researches
by USAID (2008) and UNESCO (2007) indicate that réhes poor
participation and performance in science and Matims by females. This
has been attributed to lack role models in sciearwd Mathematics because
there are few female teachers in mathematics amhcg subjects. These
subjects have been traditionally perceived to be bard for girls. The
Ministry of Education through the Gender Policy 2007 is committed to
improving gender participation and performance aiersce by increasing

participation of women in these subjects and ailtays of education.

4.3.3 Distribution of Respondents by Age

Table 4.3 presents the distribution of the mathamatachers respondents’

age.
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Year Frequency Percent
25 — 29 years 21 44.0
30 — 39 years 15 30.0
40 — 49 years 6 13.0
Above 50 years 6 13.0
Total 48 100.0

From the results in Table 4.3, twenty one of thahdmatics teachers, 44.0%,
were aged between 25— 29 years. Findings alsoatatdicthat, 30.0% were
aged between 30 — 39 years, 13.0% aged betweem80/ears while 13.0%

were above 50 years.
4.3.4 Professional Qualification of the Teachers

The Figure 4.3 presents the teachers’ professuradlfication

Diplomain
Education
12%

Bachelor of
Education
88%

According to the results in Figure 4.3, the majoii88%) of Mathematics
teachers had Bachelor of Education. The remaini2% held Diploma in

Education.
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Among the headteachers, 5 (five) had Diploma indatlan while 24 (twenty
four) (83%) had Bachelor of Education. Quality edt¢hing is dependent on
the professional qualification of teachers. Wooljio(1994) observes that for
guality teaching to take place, well qualified aedthusiastic graduate
teachers should be engaged. The results of thily stuiows that the teachers
are well qualified. In addition to professional ffieation, 50% of teachers

have taught for six and above years as capturead Figure 4.4.
4.3.5 Teaching Experience of the teachers

Figure 4.4 presents the Mathematics teachers’ tegq&xperience.

60.0 -

50.0

50.0 -

400 -

300 -

Percent

200 -

10.0 -

1-5years 6-10vyears 11-20vyears Above 20 yrs

Response

The findings shown in Figure 4.4 reveal that 50%eafchers had 1 — 5 years
teaching experience. Other teachers (12.5%) had 44 years; 25% had 6 —

10 years while 12.5% had above 20 years teachipgrence.
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Teaching experience is an asset. Experienced tesaehe expected to be
competent in their work since in the course of béag they acquire new
knowledge, skills and abilities. Adeyemi (2008) & study on teachers’
teaching experience and students’ learning outcoseondary schools
concluded that teaching experience is a criticalabée .He observed that
experienced teachers normally have better stratabeg they applied at any
given situation and better ways of bringing thejscbmatter being taught to

students.

4.3.6 Teaching Load of mathematics teachers

Information on Mathematics teachers teaching Igasimmarised in Figure

4.5.

Figure 4.3: Teaching Load of the Mathematics Teeche

15— 20 lessons
per week
12%

21— 25 lessons
per week
44%

26— 30 lessons
per week
44%

From the Figure 4.5 it can be seen that 44%Mathematachers had a
teaching load of between 21 — 25 lessons per waeither 44% had 26 — 30

lessons per week. The remaining 12% teachers had2lblessons per week.
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This implies that, majority of teachers interview@8%) had a teaching load
of above 20 lessons per week with 12% actuallyrigabielow20 lessons per
week. It was also noted that the more the numbeesdgons the poor the
delivery of the content as was evident in schodigwwere understaffed. The
teaching load recommended by the Government isoappately 16-20
lessons per week.

4.3.7 Teacher attendance of Strengthening Mathemat And Science
programme cycle

As far as the attendance of in service of mathermaéachers is concerned, a
number of teachers had attended all the mandatmry $MASSE INSET
cycles, few number had attended once, while otchers had not attended
any. Those Mathematics teachers said that theynbadttended inservice
because they had been recently employed by the GiSBOG. Mohanty
(2002), Somers & Sikirova (2002) and Busher & W(i@@01) agree that with
effective planning and teaching of in-service cearshere is evidence that
teachers do change their practices. Most of thehtya had attended SMASSE
INSET cycles and had enough bases to judge thecingb@he programme on
attitudes, facilitation of student-centered leagnusing ASEI/PDSI paradigm

and student performance in KCSE.

4.3.8 Headteachers’ Involvement in SMASSE INSET Ormanization

The researcher sought to find out if the headteachad been involved in
SMASSE INSET organization. From the findings, &¢) of the 12 (twelve)

principals had as facilitators, in funding of thSIET cycles and also by
ensuring the teachers attended. However, 4 (foegdteachers were not

involved in the SMASSE INSET organization. In aduhf 10 (ten)
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headteachers facilitated forums such as staff apdrtmental meetings where

the teachers shared their experiences after the SBHEA training.

One

headteacher did not facilitate such forums becawmsst teachers were

employed by the BOG and did not attend SMASSE INSkdles. Overall,

the findings suggest that the majority of the headhers supported the

programme.

4.4  Student’s Attitude towards Mathematics Learning

The first objective sought to find out student’sitatie towards learning

Mathematics. The findings are presented in thed dhi.

Table 4.4: Students’ Attitude towards learning Mathematics

Statement

Frequenc

Strongly
Agree

Agree

Not
Certain

Disagree

Strongly
Disagree

a)

Learning Mathematics is
interesting and enjoyable

32

31.0

63.0

6.0

b)

Practical activities can be
performed during
Mathematics lessons

48

13.0

81.0

6.0

c)

| am interested in my
Mathematics teachers and
the difficulties they face in
learning Mathematics

25

38.0

56.0

6.0

d)

Effective teaching can be
achieved through
improvisation

56

31.0

69.0

e)

Both boys and girls are
capable of Sdoing well if
effectively taught

29

88.0

6.0

6.0

f)

| spare some time to help
the fellow learners

18

6.0

69.0

19.0

6.0

g)

| pay individual attention tg
students in Mathematics
class

22

6.0

63.0

31.0

h)

Other school duties cannot
hinder effective
teaching/learning session i
Mathematics

12

50.0

19.0

25.0

6.0

My teacher always set
positive and realistic goals
for their students

10

44.0

50.0

6.0

)

| always consult other
colleagues whenever a
problem arises

18

50.0

37.4

6.3

6.3
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The findings presented in the Table 4.4, majorftthe students (94%) agreed
The findings presented in the Table 4.4, majorftthe students (94%) agreed
that teaching Mathematics is interesting and engleyaStill 94% of students
said that their teachers are interested in thernkrs and the difficulties
learners face in learning Mathematics and alsoeafytkat effective teaching
can be achieved through improvisation. In additi@d% of the students
interviewed agreed that teachers pay individua@ndithn to students and also
they spared time to help fellow learners. As congseother school duties
allocated to teachers 50% of the learners agreatttiose duties did not
hinder effective teaching. Further majority of theachers (94%) do set
positive and realistic goals for their students atgb they consulted their

colleagues whenever there was need.

Attitudes can be evaluated using attributes suchinterest, enjoyment,
patience confidence and impartiality. The positititude may be due to the
first SMASSE INSET cycle organized with the intemtiof addressing the
issue of teacher’s attitudes towards teaching ieihse, towards their students
and towards their teaching environment. Adesina &infobola (2007)

observes that attitudes once established, helphépesthe experience the
individual has with objects. Indeed targeted stisleseem to be confident
about doing well in mathematics. The results ordestts’ perception of

difficulty of mathematics as a subject are captunetable 4.5.
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Table 4.5: Mathematics is not as difficult

Mathematics is not a difficult subject | Frequency Brcentage
Strongly agree 86 32
Agree 150 56
Undecided 7 2
Disagree 23 9
Strongly disagree

4 1
Total 270 100

The results in Table 4.5 show that (88%) of respaisl both strongly agree
and agree that Mathematics is not a difficult scbjelhe findings are
dissimilar to findings of Jones & Mooney (1981) akdisyoka (2007) who
found that students considered Mathematics as kmiegf the most difficult
areas of science due to its quantitative naturan@eiywo (2000) in his study
on student’s image of science in Kenya found thadents who held negative
stereotypes toward science especially Mathematies® wasily discouraged
from pursuing it and those who did, performed ppoienya National
Examination Council (KNEC) (2000) reported a deelinn academic
achievement which was attributed to students’ iarnaedisposition among
other factors. However, KNEC report of 2009 shows improvement in
Mathematics performance which may be attributedchanged attitudes

among learners as indicated above.

4.5 Effects of SMASSE on teachers’ teaching approles in
mathematics

The third objective researcher sought to find bet ¢éxtent to which teachers

involve students during Mathematics lesson. Thdifigs from teachers are
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presented as % in the Table 4.6

Table 4.6 Teachers teaching approaches

Statement Yes No | don't
Frequency know

Does my teacher use group 82 75 17 8

discussion

Is there use of question and answer 48 63 20 17

during the lesson?

Am | engaged in practical 52 88 10 2

Do | get enough home work 48 70 15 15

Does the teacher make lesson plan 40 67 1320
Total 270

The findings in Table 4.6 reveal that the majowtythe teachers at 75%
engage students in group work in some of the less®B8% of teachers use
appropriate question/answer technique with reirdiorent of student response
in most of the lessons. Majority of the teache@%Y assign students home
work while 88% assign practical work in some of tbesons and allow them
to report the results of the practical work. 13%tlué teachers rarely make

lesson plans with only 67% preparing lesson plarsome lessons.
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4.6 Headteachers’ perception on the effects of Strgthening Mathematics

And Science programme on performance of Mathematicby students

The fourth objective sougsht to find out $tudents’ performance in
mathematics had improved since Strengthenindh&faatics And Science

programme began. The findings are contained ineT4ld.

Table 4.6: Mathematics performance

Strongly Not Strongly
Frequency | Agree Agree Certain | Disagree | Disagree
KCSE
performance has
improved 09 25.0 50.0 17.0 - 8.0

There is more
efficient use of
science facilities 10 8.0 92.0 - - -

Attitude of
teachers towards
Mathematics is
now positive

10 58.0 17.0 25.0 - -

Total 29

The results in Table 4.6 have indicated that hezauditers at 25% strongly
agreed while (50%) agreed that KCSE performancarhpsoved since the
SMASSE INSET began. In addition 92% agreed thateth@as more
efficient use of science facilities. Further 58%o8Bgly agreed that students
had now positive attitude towards mathematics. @sthe teachers’
guestionnaire the researcher enquired on schoalsavetics performance
at KCSE. 8.3% of the headteachers strongly disattyaethe performance
of mathematics has improved since the school Magiienmean scores for
2005, 2008 and 2010 were 2.43 (D),3.77 (D+)and@)4espectively. The

findings of the study indicate there has been @nklight improvement in
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performance since 2005 nationally. The SMASSE m@mogne focused on
changing attitudes and teaching approaches so @gdte a positive cycle

of good performance, higher self-esteem and maeedst in the subject.

These seem to agree with findings of Gathigi (2068t found the
programme had a positive impact on teaching anthileg of Mathematics
in Kajiado district. He concluded that SMASSE hadtcibuted towards the
positive improvement in performance at KCSE andtebeteaching
methods. Muthemi (2004) also found that SMASSE Itahtributed

positively towards performance of Mathematics in & in Kibwezi

Division of Makueni District. In addition, Oirer2Q08) found a general
improvement in Mathematics and sciences due tateffmess of SMASSE
INSET in Kenyenya Division of Gucha District.

4.7 Hindrances in Implementation of Strengthening Mithematics And
Science programme

The fifth objective sought to find out from teacheaome of the hindrances
towards implementation of Strengthening Mathematiasd Science

programme. The challenges faced by teachers armatised in Table 4.7
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Table 4.7: Hindrances in Implementation of SMASSE Rbgramme by

teachers
Challenge Frequency Percentage
High workloads 9 31.00
Lack of sufficient facilities 7 24.00
Curriculum exam oriented 2 7.00

Lack of commitment in

implementation 2 7.00
Students' absenteeism 2 7.00
Intellectual ability of students 2 7.00
Negative attitude towards SMASSE 2 7.00
Scope of content 2 7.00
Lack of enough time to improvise

facilities 1 3.00
Total 29 100.00

The data in Table 4.7 presents high teacher wodkémmthe main challenge
supported by 31% of teachers followed by lack dficent facilities in the
school which was agreed by 24% of the respond@imts.headteachers cited
teachers’ negative attitude towards SMASSE programi@% Of the
respondents cited time as one of the factors himglehe implementation of
the SMASSE programme.

4.8 How the students like the subject by gender

The researcher also sought to find out the extenwhich students like
mathematics and other science subjects by gentlerafalysis is summarised

in Table 4.8.
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Table 4.8: Subjects liked by students by Gender

Subject Frequenc Male Female
| like Moderate | Least | Ilike Moderate | Least
most most
Mathematics 48 43% 41% 16% 37% 39% 24%
Biology 100 54% 40% 6% 55% 37% 8%
Physics 68 49% 40% 11% 46% 41% 13%
Chemistry 54 48% 40% 12% 45% 43% 12%

The results in Table 4.8 indicate that more malks Mmathematics than
females. That is 43% of males like mathematics numshpared to 37%
females who like mathematics most. Other sciendgests also follow the

same trend unlike Biology where more females Ilk@ntmales whereby 55%
of the females like Biology compared to 54%malesowtike the same

subject.lt was also noted that a good percentagefeafales dislike

mathematics and physics that is 24% and 13% rdasphbct

4.9 Reason why students did not like mathematics

Table 4.9 gives the reasons why students do n@niathematics as a subject.

Reason why | don’t like mathematics Male Female
Total | Percentage Total Percentage

Poor teaching methods by teachers 70 50.00 | 75 57.00
Community attitude 18 13.00 20 .06

Poor subject background 12 9.00 7 5.00

Lack of enough teaching materials 15 11.00 |19 15.00
Strictness by subject teachers g 6.00 3 2.00

| simply hate It 15 11.00 7 .06

Total 139 100 131 100.00

According to the results in Table 4.9 poor attituafethe learners towards

mathematics and other science subjects is createdpdor teaching
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methodology by various subject teachers and this sigported by

approximately 50% male and 57% female respectiveBommunity
perception of the students also contributes grdathards the dislike of the
subjects 13% and 15% among males and females tasbgc Therefore
teachers are advised to improve their teaching odeflbogy as demanded by

Smasse project.

4.10 Suggested ways of improving the performance mathematics

Table 4.10 presents what the researcher foundodag the ways of improving

the performance in mathematics from different resigmts.

Statement

Statie
Percentage

Teachers
Percentage

Headteachers
Total | Percentage

Total Total

Changing
teaching
method

13 45.0

19

40.0

130

49.0

Reducing
teacher work
load

19.0

Taking teachers
for SMASSE
training

Employing
more teachers

20

7.0

Preparing
lesson plan

5 17.0

20

7.0

Giving more
assignments

20

7.0

Making
learning
practical by
using teaching
aids

3 10.0

10.0

30

11.0

Catering for
individual
differences

10.0

50

19.0

TOTAL

29 100

48

100

270

100
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The results in Table 4.10 indicate that all thepoeslents’ headteachers,
teachers and students strongly support the changeaching methodology
which is learner-centred by 45.0%, 40.0% and 49.€8pectively as the main
way of improving performance in mathematics. Thigliso in line with what
Akinibolola (2009) cited that student-centered téag gives learners
opportunity to interact, think independently in erdo construct their own
knowledge. According to headteachers work load matsa big problem but
placed emphasis on areas like preparing beforeggoirclass and making the
subject as real as possible by engaging learnergranticals which was

supported by and 10.0% of the headteachers.

According to some teachers, that is 19.0% suggetsted if work load is

reduced then teacher can be very effective andimpsove the performance
of mathematics. 19.0% of learners suggested tlathers should cater for
their individual differences and 11.0% supporteaicfical teaching as some of

the ways of improving performance in mathematics.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

51 Introduction

This chapter presents the summary, conclusion @@mmendations based on
the findings of this study. The chapter also presemggestions for further
studies.

5.2  Summary of the Study

The purpose of the study was to evaluate the sffecSMASSE project on
the secondary school students’ performance in mahies in Ukwala
Division in Siaya County with the view of enhanciitgjimplementation in the
classroom. The objectives were to establish stgdeattitude toward
mathematics; determine whether the Strengtheninthétaatics and Sciences
Programme has any effects on teachers’ teachingagipes in mathematics;
investigate if Strengthening Mathematics and Sdermmogramme has
improved students’ performance in mathematics dsasdinding out factors
that hinder effective implementation of Activity usient Experiment

Improvisation-Plan, Do, See Improve (ASEI/PDSI) my@eh to teaching.

The study utilized the descriptive survey reseadeBign where the target
population comprised SMASSE trained Mathematicghtees and a sample
secondary school Mathematics students in publiorstary schools in Ukwala
Division. The study used a census sample size oh&&dteachers while
simple random sampling was used to sample out déhézs. Five students

were sampled per class to respond to questionitaires. This gives a total
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sample of 270 students. Three instruments were tsecbllect the data
required to achieve the objectives of this studynfithe Mathematics teachers
and students. The three instruments were the Hacttes Interview Guide,

Mathematics Teachers’ Questionnaire and the Statd&uiestionnaire.

For the purpose of validity, two secondary schealchers helped in content
validation while one research specialist from tteety of Education and
Community Studies of University of Nairobi validdtéhe instrument, whose
focus was the face and construct validities. Tamede their reliability, the
instruments were pilot—tested on teachers and stsdEom one of the
neighbouring divisions in Siaya County. Piloting svadone to establish
whether relevant data was collected and to ideptifjplems that are likely to
occur during administration of the instruments. "igha was found to be
85.2% which highly indicated that the instrumentsravreliable. For ethical
purpose, the researcher sought research authoniséitbom the National
Council for Science and Technology (NCST) of thenisliry of Education
through the Department of Foundation Education miversity of Nairobi and
later sought for permission from the District Edima Office to be allowed to
visit schools. The data collected was summarizeghrozed and presented in
form of tables, bar graphs, pie charts and histagraDescriptive statistics,
specifically frequencies, means, standard deviatiand percentages was

computed from the data so as to answer the resqasgtions.
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5.3 Findings of the study

5.3.1 Student’'s Attitude towards Mathematics Learnng

On students’ attitude towards learning Mathematies,findings indicate that
majority of the students have a positive attituzleards learning Mathematics.
This is evidenced by the fact above 90% enjoy shgdiMathematics, rarely
skip lessons and believe they can do well. Stilinajority (94%) believe
Mathematics is an important and necessary subjbathwcan be studied by
both boys and girls. Further on, about 80% agratttie teacher is interested
in their performance and have made them feel they tan do well. The
findings also show that about 65% study Mathematiging free time and try
solving new problems.

5.3.2 Effects of SMASSE on teachers’ teaching appohes in
mathematics

The study found that majority of the Mathematiccteers engaged students in
most of the lessons.70% mainly used question/ansa@mique, practical
work (experiments) and group discussions in somtheflessons. They also
encouraged students to report the results of pedcand group work. A
similar percent try-out experiments before presgnthem to students which
gives them an opportunity to make any necessanstadgnts. Majority of the
teachers (70%) gave students take home assignmmentest of the lessons.
However, 50% rarely gave students with difficultie®re exercises and

practice on observation.
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In as far as the teaching tools were concernedsthdy established that
majority of teachers prepare, update and make gsedf schemes of work,
lesson notes, records of work and assessment eecdtdwever, the
preparation and use of lesson plan was rated poerfinding of this study is
that only 6% of the teachers invited colleaguesdme of their lesson. A
majority of teachers used as an evaluation tool desessing students’

performance.

According to the findings, about 50% students pgodte in asking or
answering questions and in seeking clarificationaogas not understood. A
majority of the students about (70%) averagely ip@dtes in group
work/discussion and also in making observationgjnta measurements,
analyzing and presentation of findings. some 37 ®4stodents did not
volunteer to perform tasks during lessons. FurtBégp of students did not
carry out experiments outside normal class worklevtstill 25% never

participated in improvisation of materials.

5.3.3 Effects of SMASSE on performance of Mathemais

The findings, have suggested that there has beeimprovement in the
students’ performance in KCSE. Majority of the headhers (75%) agreed
that performance had improved. However considetimg schools’ mean
grades in performance in mathematics of slightlgravalf this improvement
is minimal. The performance of mathematics in tihosl studied is still

below average. The best mean grade recorded was @y one school.
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5.3.4 Hindrances in Implementation of SMASSE Progranme

The study found that the implementation of SMASSEgpamme has
encountered a number of challenges. High teachekleamls and lack of
sufficient facilities were cited as the main chatjes. Others challenges
include teachers’ negative attitude towards SMASSBgramme and
students’ negative attitude towards Mathematics sisbject were cited.

54 Conclusion

Through the INSET, SMASSE targeted to change teatlad students’
attitude towards Mathematics and to improve efiectess in the classroom in
order to achieve the overall goal of upgrading stusf performance in the
national exams. The programme came up with the AE3| approach to
make learning student-centered where the studeatddwbe active in their

own learning.

The findings of the study show that teachers’udts towards Mathematics as
a subject and also towards its teaching are novtiymsThere is also evidence
that students’ attitude towards Mathematics is tpasi Both teachers and
students are interested in Mathematics and enjeynsgkelves during the
lessons. Students’ performance at KCSE has improgédhtly in

mathematics.

On the basis of findings, it is clear that ASEI/REfpproach has not been
fully implemented. Though majority of the teachased activities which are
student-centered like question/answer, group dsseos and experiments

there is minimal improvisation. Students’ parti¢cipa in some of the
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activities for instance, is also minimal. Teachexecute lessons in an orderly
and organized manner but it was noted that majdotyot write ASEI lesson
plans. The effective implementation of the programimas been affected by
high teacher workloads, insufficient learning reses and teachers’ negative
attitude towards SMASSE.

55 Recommendations

From the discussion and conclusions derived from dhta collected and

analyzed, the researcher suggests the followingmeeendations:

» The challenge of high workloads and insufficientilfies in schools
should be addressed to facilitate better Mathemagierformance

among the students.

* In order to motivate science teachers’ SMASSE foemtes should be

recognized for promotion/upgrading purpose.

* Mathematics teachers should seek ways of encowagid motivating
students during the Mathematics experiment lessionsgxample, in
volunteering to perform a task, in suggesting gmesbutcomes to the

experiments, and in improvising materials to perf@xperiments.

* Furthermore, the students should be encourageérform and carry

out experiments outside normal class work undeersigion.

» Special INSET for newly employed teachers should obganized

yearly so as to ensure “old” and “new” teachersmaithematics are
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updated with learners-centred methods of teaching.

5.6 Recommendations for Further Research

On the basis of the findings, the following reconmah&tions for further

research have been suggested:

1 Since research was conducted in only Ukwala Diwisfoture research

can be done in other divisions and in other cosrdart from Siaya.

2 Similar studies should be undertaken in other seiesubjects like

Physics, biology and chemistry within the district.

3 Since study focused mainly on the classroom awsiita further study
can be done on factors outside class that affepteimentation of
SMASSE such as economic background of the lear@ed

community perception of the mathematics as a stibjec
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APPENDICES

Appendix I: Letter of Introduction to Headteacher
University of Nairobi

Department of Educational Foundations,

NAIROBI

The Principal

Ukwala Division.

Dear Principal,

RE: RESEARCH INFORMATION

| am a student at University of Nairobi pursuingMasters Degree in
Education. | am conducting a research on the impa&MASSE programme
on performance of Mathematics in secondary schimoldkwala Division. |
would be very grateful if you, your mathematicscteer(s) and students would
respond to my questionnaires. | would like to asstou that the information
gathered will be for the purpose of this reseanaly and will be treated with
strict confidentiality. To ensure confidentialigp not write your name in this

guestionnaire.
Thank you.
Yours Faithfully,

Owuor Festus
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Appendix II: Headteachers’ Interview Schedule

SCHO O .. e
1. Gender Male [ ] Female[ ]

2. Age 30-39[ ]40-49[ ]above50][ ]

3. What is you highest professional qualification?

DipED|[ ]PGDE[ ]BEd[ ]MEd/MA/MSC|[ ]FD[ ]

4. How long have you been a principal in this s¢hoo

6. Have you ever been involved in SMASSE INSET nizmtion? Yes/No
If yes, state how?

7. Respond to the following statements on the imph8MASSE INSET on

mathematics in your school.

Statement Scale

KCSE performance has\/erymuchI:I ImproveI:I NotimprovD

improved

Attitude of teachers towardsvery positivel:I PositiveI:I Not positivl:I
mathematics has improved

Teachers are more confidenvery confidenD Confidell:l Not confideD
in their teaching
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8. In your opinion what factors do you think hindee implementation of
SMASSE?

9. Give suggestions that can help to improve the pexdoce of mathematics

in your school

Thank you for your participation and co-operation.
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Appendix Ill: Teachers’ Questionnaire

The purpose of this questionnaire is to collechdeted to examine the effect
of SMASSE in-service education and training on @eniance of mathematics
in secondary schools. The information required lig tjuestionnaire shall
only be used for academic research purposes. ¥sponse is voluntary and
shall strictly remain confidential. You are thenefaequired to be as truthful
and objective as possible in your responses. Attestipthe questions by

filling in blank spaces or by use of a ticK (n the boxes and parentheses.
SECTION 1

Tick [J where appropriate

1. Gender Male [ ] Female[ ]

2. Age 25-29[ 130-39[ ] 40-49[ ]Ja80[ ]

3. What is your highest professional qualification?

DipEd[ ]PGDE[ ]BEd[ ] MEd/MSC/MA[ PHD] ]

4. How long have you been in the teaching professio

1-5years|[ ]16-10[ ]11-20[ ] Above 20]

5. What is your teaching load per week?

6. Have you attended any mathematics SMASSE INS[EIE® Yes/No

If yes, how many?
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7. How often do you give CAT? 1 week [ ]2 wegkd monthly [ ] after a

topic [ ]

SECTION I

What is your opinion on the following statementé®aBe tick appropriately

Statement

Strongly
Agree

Agree

Not
certain

Disagree

Strongly
disagree

8. Teaching Mathematics is
interesting

9. I am interested in my
learners

10. Effective teaching can be
achieved through improvisatio

—

11. Boys are capable of doing
well if effectively taught

12. Girls are capable of doing
well if effectively taught

13. | spare sometime to help the

slow learners

14. | pay individual attention to
students in mathematics class

15. Other duties cannot hinder
effective teaching/learning
session in mathematics

16. Mathematics is a difficult
subject to teach appropriately
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SECTION I

17. What factors in your opinion hinder implemeiatatof SMASSE approach
in your teaching mathematics?

Thank you for your participation and co-operation.
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Appendix IV: Students’ Questionnaire

Please do not write your name anywhere in thistipresaire.

L CLAS S .

2. SEX: MALE[ ]

SECTION 1

FEMALE [ ]

3. Read the following statements and kindly gigaryhonest opinion by

placing a tick in the appropriate box.

Statement

Strongly
Agree

Agree

Undecided

Disagree

Strongly

disagree

a) | enjoy studying

mathematics

b) Teachers use
practical approache
in handling

Mathematics

|2

c) I know | can do

well in mathematics

d) My teacher also
encourages group

discussion

e) My teacher has
made me feel | have
the ability to

improve
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Statement

Strongly
Agree

Agree

Undecided

Disagree

» Strongly

disagree

f) 1 often find myself
studying
mathematics during

my free time

g) Am satisfied with
the way the teacher

teaches mathematid

h) | like solving new
problems in

mathematics

i) | rarely skip

mathematics lesson

) The teacher gives

me feedback.
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SECTION I

4. The following statements refer to your partitipa in a mathematics
lesson. Read each statement and evaluate yourdepatticipation by placing

a tick[] in the box.

Key

Very frequently [ 3] Frequently [ 2 ] Rarely [ 1] Never
0]

Statements on participation during mathematics 2 1 0
lesson

a) Asking question

b) Seeking clarification on areas not understood

c) Volunteer to perform a task during a lesson

d) Make observations

e) Teacher always give Continuous assessment

test

5. Write down the factors that affect the perforoenf mathematics in your

school
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6(a) Among the following SMASSE subjects indicdtedne you like most

and one you do not like.

Subject | like most I like | don't ike

Mathematics

Biology

Physics

Chemistry

6(b) Explain why you like the subject you have caled most.

7. What suggestions would you give that would hielprove the teaching and

learning of mathematics?

Thank you for your participation and co-operation.
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THIS IS TO CERTIFY THAT: _ Permit No : NACOSTI/P/14/1063/2698

~MR. FESTO OCHIENG OWUOR d Date Of Issue : 13th August, 2014
of UNIVERSITY OF NAIROBI, 6-40607 Fee Recieved :Ksh 1,000

Ukwala,has been permitted to conduct
research in Siaya County

on the topic: EFFECTS OF SMASSE ON
THE PERFORMANCE OF MATHEMATICS
IN SECONDARY SCHOOLS IN UKWALA
DIVISION, SIAYA COUNTY.

- for the period ending:
31st December,2016

Applicant’'s : Secretary
Signaturt_e; - National Commission for Science,
Technology & Innovation
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NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION

Telephone: +254-20-2213471, 9™ Floor, Utalii House
2241349,310571,2219420 Uhuru Highway
Fax:+254-20-318245,318249 P.O. Box 30623-00100
Email: secretary@nacosti.go.ke NAIROBI-KENYA

Website: www.nacosti.go.ke
When replying please quote

Ref: No. Date:

13" August, 2014
NACOSTI/P/14/1063/2698

Festo Ochieng Owuor
University of Nairobi
P.O.Box 30197-00100
NAIROBI.

RE: RESEARCH AUTHORIZATION

»

Following your application for authority to carry out research on “Effects of
SMASSE on the performance of mathematics in secondary schools in
Ukwala Division, Siaya County,”’ 1 am pleased to inform you that you have
been authorized to undertake research in Siaya County for a period ending
31" December, 2016.

You are advised to report to the County Commissioner and the County
Director of Education, Siaya County before embarking on the research
project.

On completion of the research, you are expected to submit two hard copies
and one soft copy in pdf of the research report/thesis to our office.

/ )
{

' J
DR. S. K. LANGAT, OGW
FOR: SECRETARY/CEO
Copy to:

The County Commissioner
The County Director of Education
Siaya County.

on is 1SO 9001: 2008 Certified
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