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1.0 ABSTRACT

The paper presents success of an intervention mercitg development as implemented in Kenya. This is
technical cooperation between JICA and MinistryEdiication, Kenya. It is known as the Strengthemihg
Mathematics and Science in Secondary Education (S&8 that was launched in 1998 as pilot project and
expanded in 2003 to cover the whole country andalssbeen launched in a number of African cousitrie

The SMASSE aims at upgrading capability of youtimethematics and sciences through in-service eidacat
and training (INSET) of teachers in response tor pasformance and achievement witnessed in Kenga an
across the continent. Because of its success gratirthe INSET has been institutionalized and i@géd as

a part of Kenya Education Sector Support Progra@&~NAP).

The INSET curriculum is based on the findings ofdime study and focuses on: teaching and learning
attitudes towards mathematics and sciences, pedatgagher mastery of subject content, interaciimong
teachers, improvisation and production of instaretl material besides mobilisation of resources for
mathematics and sciences. The WGMSE holds firnaytdachers are a great asset in the educati@nsyet

its dynamic evolution.

Since 1999 there has been continuous improvemediieimational examination results and other indisat
measured by the project designed tools, the SMAB&fect Impact Assessment Survey (SPIAPIAS
design is within the framework of existing natiosgllabi for mathematics, chemistry, physics amuldgy
and on Bloom’s taxonomy; and modified to fit SMAS&&ivities.

This good practice experienced in Kenya has now eepted in other African countries such as Malawi
Nigeria, Niger, Senegal, Uganda, Zambia, etc.

WGMSE has come to believe strongly that if INSET foathematics and science teachers would be
institutionalized and regularized in African coues; strengthened mathematics and science edudation
Africa would be achieved in future. In addition,grovement in these subjects will contribute, inltreg run,

to the development of science and technology incAfr
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2.0 EXECUTIVE SUMMARY

Introduction

The current trend of extending basic educationntdude lower secondary education is being takewy ver
seriously by many Sub Saharan African countriess iBhbasically in effort to increase access td pasnary
education (PPE) following the UPE and EFA/MDGsi#titves that have seen many children attend primary
education and are likely to complete it.

In the process of extending the basic educatioméieel to maintain and improve quality of educatitiared

is as important as access to post-primary educatidrtraining. In this regard, the quality of tearshand their
professional development need no emphasis. Thisrpaainly discusses a two-level cascade model of
in-service education and training (INSET) prograntheg was successfully piloted in Kenya between8199
and 2003 and subsequently expanded throughoubthery and in other African countries due its impeaed
demand. The programme aimed at upgrading the dépadfi Kenyan youth in mathematics and science
education through INSET for mathematics and sci¢eaehers. The paper also highlights challengey&en
faced and her effort to address shortage of traiemchers and measures taken towards maintainadijyoof
education with rapid expansion of both primary asetondary education. It further indicates policy
environment that contributed to the registered ssgcthe implementation, lessons and challenged fade
objective of the paper is to present a practicdl@omising case of an INSET system that can bptadand
applied for improving and maintaining quality ofuedtion as countries extend their basic educatistesis.

In Kenya, recommendation to extend primary systemmf7-years to 9 years was made by NCEOP. However,
the Presidential Working Party on Second Univengtstommended the 8-4-4 system which was accepted an
implemented with effect from 1985 on account oftdosthe 9th year.

The expansion of post-primary education has howdesn constrained by the level of poverty and
cost-sharing policy which led to decline of enrofhand participation at both primary and secondiewgls
besides lowering quality. Currently the GOK planoffer tuition free secondary education with efflom
2008.

Quality of Education

The decline in education quality, participation aetntion rates have been attributed to highafostlucation
and rising level of poverty as many householdsateble to effectively pay school levies.

Quality of education negatively affects enrolmeguayticipation, retention, and quality of graduabesn
education system and subsequently the country’sldpment. Hence the demand and need to reverse the
trend through teachers’ INSET

The adequacy and quality of education inputs andestts’ learning achievement (as outputs) are géper
used as a measure of education quality. The neegiftity education is in line with the GOK poliop Vision
2030 which aims at making Kenya middle level ecopofrhe emphasis on quality education therefore is
aimed at nurturing and developing students’ knogéednd skills in mathematics and sciences towdnids t
end. Teachers of these subjects are therefore¢drge that they deliver lessons with the suitablgroaches
and methodologies that would translate into upgrggioung Kenyans capability in mathematics andseis.

SMASSE PROJECT

Human resource development has been a top prifimityhe development of Kenya through education.
Therefore, there has been a need for compreheamaimig policy that would produce adequate manpdare
development. Studies on quality of education iny&eimdicated poor quality and performance espsciall
mathematics and science compared with that of lsegience subjects. Due to resource constraintsiaed to
improve quality of mathematics and science edupattbe GOK/MOE requested assistance from the
development partners and the Government of Jap@d)(&sponded positively.
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After acceptance by the GOJ to support INSET fothemmatics and science teachers, the JICA dispatched
project study and implementation missions and JMIE Technical Cooperation on SMASSE Project was
launched in July 1998 as pilot project in 9 digtridfter successful piloting in the 9 district® tproject was
expanded to cover the whole country in 2003, WRBET centres established to serve as resourcessdotr
teachers at the district level. The focus has bmerhe use of ASEI/PDSI as a paradigm shift towards
student-centred learning.

Some of the achievements of SMASSE include:

a) Establishment of a system of training for Distrigiainers in Pilot Districts in mathematics and
sciences at National level

b) Establishment of a system of INSET in mathematick sciences in the Districts

¢) Strengthening of the role of National INSET Cerarel District INSET Centres as resource centres
for teachers.

d) Large number of beneficiaries. Approximately 20,008thematics and science teachers, 1 million
secondary students as primary beneficiaries. Qitreeficiaries include 110 DEOs, about 800 QASOs
and 4,000 principals. When PTTC and TIVET will Inedrporated fully into SMASSE, number of
beneficiaries will increase by approximately 22,@0nees and 34,000 students, respectively. The
SMASSE INSET system has capacity to reach all ththematics and science teachers once annually.

e) Expansion to other African countries such as Ugahtdawi, Nigeria, Zambia, Senegal, Niger and
Rwanda.

In 2001, technical exchanges were made to sevdradafh countries and it was established that thag h
similar problems in mathematics and science edutaffhis led to the formation of SMASSE-WECSA
Association and subsequent adoption of SMASSE-t§pRISET with Japan technical cooperation. With the
expansion of the project the GOK/MOE establishezl @entre for Mathematics, Science and Technology
Education in Africa (CEMASTEA) as a centre for entiag dialogue and cooperation among mathematics
and science educators in Africa. SMASSE also coliaties with ADEA as a Working Group for Mathematics
and Science Education and plays the role of capéacitiding, networking, analytical work, informatio
dissemination and advocacy.

This paper aims at presenting the SMASSE experiaa@epromising approach to improving and maimaini
education quality in the process of extending badigcation to lower secondary education and beyond.

Objectives and Rationale for INSET

Studies on how to improve education quality indédhat this could be done through improvement afityu
of teachers by making them more effective in tteiching. The MOE strategy for improvement of etioca
quality gives in—service education and trainingSHE) of teachers a top priority in order to enhatiee
quality of teaching and learning. This has beerednnhe course of education expansion in Kenyah Veipid
expansion of both primary and secondary educalieretwas serious shortage of qualified teachettitate
1960s and early 1970s and in-service training prognes were organized during the holidays to supgieém
the number of teachers graduating from teaches@réce programs.

The basis for INSET is capacity development forcheas with the aim of enhancing their capacities in
effective classroom practices to facilitate leagnamd therefore high retention of knowledge antlsskand
learners’ acquisition of positive attitudes. Tostleind all stakeholders in education need to belvadoin
developing policy, recommendations and way-forwarguide the programmes on how education quality an
relevance could be maintained and improved.

Challenges in Mathematics and Science Education iKenya
Challenges which are negatively affecting the penince of mathematics and science education in &eny
were established during the SMASSE baseline stud@98. The findings were categorized into thoselwh
SMASSE could address and those beyond SMASSE. drneef category which is the basis for SMASSE
INSET curriculum includes:

a) Negative attitude — head teachers, teachers arsgguéntly pupils and parents.

b) Inappropriate teaching methodologies.

¢) Inadequate mastery of subject content
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d) Inadequate assignments to students

e) Few or non-existent interactive fora for teachers

f) infrequent inspection by subject inspectors

g) Weak link between primary and secondary schoolglsykes) content levels
h) Weak collaboration between schools and communities

Capacity Development

The technical cooperation for capacity developmiemt SMASSE has been effected through
long-term training, short-term exchange visitsdgttours, seminars, workshops, and mentoring by
short-term and long-term Japanese experts. SMASSbé&en acknowledged as an appropriate and
suitable example of technical cooperation in cagatgvelopment for developing countries.

The JICA training of Kenyan personnel in Japantsthrin July 1998 after the baseline study for
implementation of SMASSE INSET. From 2002, trainindhe Philippines and later in Malaysia, openpd u
more opportunities for capacity development fockess, teacher trainers and education managers.

Impact of INSET

Towards the objective of upgrading learners’ cdjghin mathematics and sciences, SMASSE has had a
positive impact as evidenced in lesson participatiod increased enrolment in science subjectsciedige
Physics which is an elective subject. This has bgemnicularly observed in the case of girls. Lesson
observation carried out from time to time show deaifrom teacher-centred towards learner-centrédaus.

In particular, students’ activities and participatiwere more frequent as a result of the INSET.

Since 2004, SMASSE monitoring and evaluation taskef has been conducting achievement test known as
SMASSE Project Impact Assessment Survey (SPIASYind out the impact of INSET on learning
achievement. Every year about 6,000 students flabrsthools in 10 districts have been sampled arehg
multiple choice type test based on Bloom’s taxonoAithough improvements in KCSE examination grades
have been observed, analysis of SPIAS data tovestdblishing the impact of learning attainment foasnd
INSET as promising to be effective on teachingfigag quality as long as INSET will be continuousfiered
to teachers. The analytical work conducted on #sstof the following;
Structural Equation Modelling (Covariance Analysis)
Factor analysis and Multiple regression, and
Analysis of Variance (ANOVA) and independent t-sedbr Subgroup analysishdicated several
encouraging results as listed below.

The significant findings found are as follows:

1) “Capability” of students, measured by SPIAS testwe, has been improved by
implementation of SMASSE/INSET. Especially, reménflkamprovement has been detected
in mathematics and biology.

2) Student$ capacity, measured by test scores, would be inggkby “student$  attitude to
the subject , rather than by the direct effort to masteringshbject contents.

3) Principal s encouragement would affect the improvement afite® teaching process.
Other background factors consists of the somewbatd affect and the others that would not
affect.

4) Quality of INSET has given the impact for learniagd then, the impact has gradually come
true through the quantity of INSET. It would bees&d indicate both quantity and quality
should be well considered in training plan and enpéntation.

5) District schools had more impact than provincidlaals. It might indicate that there be more
room for improvement at district schools by teadn@ning. Also respective training suitable
to respective subgroups (district schools and pmal schools) should be considered to raise
more impact.

6) The final comment is that it should be admitted thes study using Structural Equation
Modelling (SEM) has large room for improvement padue to the limitation of data
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availability, especially socio-economic backgroutada. Thus, the successive study is
recommended to be conducted because the moreedesaiidy is possible.

Impact in Africa

As noted above on technical exchange in regarth@csituation of mathematics and science education i
Africa, during World Summit for Sustainable Devedognt in 2002, Japan pledged to continue its support
the strengthening of mathematics and science dduacas stipulated in TICAD and BEGIN policies. Ever
since JICA in collaboration with MOE-Kenya has exg@d and extended nationally and regionally, the
successfully implemented SMASSE Project to sevéfaican countries. The Government of Kenya
established Centre for Mathematics, Science anchridogy Education in Africa to facilitate the
strengthening of networking among educators in SHBABECSA countries. In order to accelerate the
implementation more effectively and efficientlylicy level, ADEA, GOK and JICA jointly establistie
ADEA WGMSE in 2005.

Lessons learnt

Below are challenges faced in the course of impiging the project and lessons learnt as recommiemdfatr

countries that may want to adapt SMASSE-type ofHNSor effective curriculum delivery and students’

learning attainment:

a. The government and ministry of education shoulcehaalicy on institutionalized and regularized INSET
The policy should be supported at the highest leviie ministry.

b. INSET program should be a priority and crucial pesg for quality delivery of curriculum and
improvement of education quality.

c. There should be sustainable funding mechanismaitdfeon per capita basis.

d. Itis critical to support teachers in their effax@supgrade their lesson practices and that thestiphould
be comprehensive with broad outlook of the wholekivg environment.

e. School principals, school committees, regional disttict officers should be sensitized regularlytba
need for continuous support to both teachers asEMNprograms.

f.  Continuous monitoring and evaluation of both thegoam and classroom activities and giving immediate
feedback is of critical importance to the teaclas INSET management. There should be understanding
and close collaboration between those involvedNBET, M&E and Quality Assurance and Standards
Officers (QASO).

g. Sustained capacity development of the INSET marsaayedt stakeholders at different levels is paramount
for timely and effective support and for achievpuasitive results.

h. Core INSET trainers at national, and where possibigonal/district trainers, should be deployed on

full-time basis.

As far as possible district/regional INSET shouddheld during the school holidays.

Full-time teachers who train others should be gimeentives (facilitation fees).

Pre-service programmes should collaborate with INBEgrammes.

Trainers in the pre-service and INSET programmesilshintermittently be teaching students for the
level they train to have up-to-date exposure ofcthesroom situation.

b ;T‘— -

The Way Forward
WGMSE intends to pursue the following strategies to

i) Establish collaboration and strategic partnershifith organizations involved in capacity
development and INSET,

ii) Continue assisting other African countries to adsypiilar capacity development and INSET
projects,

iii) Carry out INSET for improved pedagogical skills andstery of subject matter for mathematics

and science trainers/educators,

iv) Strengthen the quality of mathematics and sciedaeagion in African countries,

V) Establish viable and functional department of redeand development,

Vi) Identify and retain highly competent and motivaseaff for optimum productivity,

vii) Develop an Information Communication and TechnoldgyT) policy, infrastructure, and
networks for mathematics and science educators

viii)  Monitor and evaluate INSET activities.
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TheWGMSE strongly believes that if INSET for mathematand science teachers would be institutionalized
and regularized in African countries, strengtherofgnathematics and science education in Africdccbe
achieved in future. In addition, improvement in shesubjects will contribute, in the long run, te th
development of science and technology in Africa.

This paper thereforattempts to address the implications of the chg#snof resources, professional
development within educational innovations andribed for broadening the involvement of stakeholders
educational policy and practice in Kenya. The rale of the intervention and its operational stites and
content are outlined, and its apparent achievenenisherated. The paper also considers the chafidaged

in the implementation of the intervention and siggg®ssible remedies and implication for simildogs in
other African countries. In the rest of the introtlon provides the implication of expansion of diyabf
education.
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3.0 INTRODUCTION

3.1 Education System in Kenya

Until 1985, the education system in Kenya was #31-&@mprising 7 years of primary, 4-year ordinary
secondary, 2-year of advanced secondary educatidn3ayear basic university degree, besides 2-year
certificate and 3-year diploma programmes in terti@stitutions. Recommendations to extend primary
education from 7-years to 9-years were made byNdonal Committee on Educational Objectives and
Policies (NCEOP) in 1976 (Republic of Kenya, 1978pwever, the Mackay Presidential Working Party
recommended the 8-4-4 system of education whicheciato effect by 1985, i.e. 8 year- primary, 4-year
secondary and 4-year university basic degree eiducdthe Working Party evaluated the cost implmatbf
9-year primary cycle and instead recommended &y@@public of Kenya, 1981; World Bank, 2004).
Unlike the previous system of education, the 8wlag intended to inculcate self-reliance and alhdadness
among graduates of every cycle of education thrargphasis on vocational subjecifie subjects content
also changed with some secondary subject conteng lmeoved to primary and A-level content moved to
O-level. In addition, the GOK changed its polwyproviding teachers and grants only tonitaintained and
assisted public secondary schools numberingo@®e 1988 and took responsibility of staffingth public
secondary schools numbering 2126. Due to GOK resconstraints GOK officially introduced cost-sharing
in education (Republic of Kenya, 1988a; 1988b). Thatinued growth, Table 1, coupled with resource
constraints and curricular changes negatively sfteeducation quality as these were not accompdmnjied
adequate teacher preparation despite challengashct content and pedagogical approaches.

3.2 Expansion and Quality Education

Immediately after independence, there was rapidmsipn of both primary and post-primary education i
Kenya as Table 1 shows. Besides, post-primaryaituc development in Kenya has been pragmatic and
based on need to make it accessible to many pristdigol graduateMoreover with the introduction of Free
Primary Education (FPE) in 2003, there is an exgabsteep rise in secondary enrolment with implcetion
quality of post-primary education. Currently, th®k plans to offer tuition-free secondary educatvaith
effect from 2008.

Table 1: Growth in Enrolment, Transition Rate and Number of Teachers in Kenya

1963 1975 1985 1990 2002 2004
Primary Enrolment 892,000 2,881,154 4,702,414 5,392,31p 6,062,900 947780
Aided Secondary enrolment 22 200 98,100 All harambeesecondary schools became public
Unaided Secondary 5.900 110,600 secondary schools in 1988.
Enrolment
Total Secondary Enrolment 28,100 208,700 437,207 618,461 632,399 922,759
Transition to Form 1 (%) 18 34 - - 46 51
Secondary teachers 1,610 8,050 -- 41,280 45,901 47,594

Source: a) Republic of Kenya(1976); b) Our Problets Solutions, an economic and public policy atgefor Kenya- Institute of Economic Affairs,
1998;c) Republic of Kenya (1988b); d) Republic @friga (2000—2007)

Quality of education negatively affects enrolmgaiticipation, completion rate and quality of graths from
the education system, and subsequently, the cosrteyelopment (ADEA 1997; World Bank, 1988). Low
grades in mathematics and sciences are interpetaedan that the students have not learnt well@stbjects
are either difficult to teach or learn, regardleksther factors affecting teaching and learnirguding school
and home environment (Heneveld and Craig, 1996;IdM8ank, 2004). Other factors include shortage of
teachers, inadequate and poor facilities; shomédgestructional material and low teachers' morhle to low
remuneration and poor terms of service. Studielsaamto improve education quality indicate that tosild

be done through improvement of quality of teachemsaking them more effective in the way they teach
(World Bank, 1995; 2004; 2006).
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In Kenya, the decline in education quality, pagition and retention rates have been attributbegtocost of
education and rising levels of poverty as many bhakls are not able to effectively pay school lgvie
(Ministry of Education Science and Technology, 2803003b) Previous attempts to improve quality at
secondary leveincluded the introduction of Kenya Junior Secondiducation (KJSE) examinations to
ensure that those who joined communitgrambeg schools received quality education before proiceeth
Form Il or joining the world of work (Republic éfenya, 1981; 1988b).

Moreover, in response to rapid expansion of botmgmy and secondary and acute shortage of qualified
teachers, especially in the late 1960s and eaf®4,2he MOE has had in-service training of teachsra top
priority so as to enhance the quality of teachind kearning (Republic of Kenya, 1982). This hasrbéene
through different types of in-service courses medrduring the school holidays to supplement thebarrof
teachers graduating from teacher training colledég focus of these courses was on untrained tegche
under-qualified teachers or orienting teachersetw ourricula.However, none of these was institutionalized
nor aimed at general professional and capacityldpreent in the teaching profession.

4.0 STRENGTHENING MATHEMATICS AND SCIENCE IN
SECONDARY EDUCATION PROJECT

4.1 Rationale and Objectives of SMASSE Project

The role of secondary education and that of mathiemand science in industrial and technological
development of a nation need no emphasis. MoretheGOK planned to be industrialized by the 2810
and so needed to upgrade the capability of Kenyarthyin mathematics and science through INSET for
teachers of these subjects (Republic of Kenya, 198% current initiative is based on a need fdeaive
classroom practices, existing policy indicationd demands by critical stakeholders in education.

Results in these mathematics and sciences havepbeerilable 2although efforts have been made to ensure
qualified teachers are employed, increased remtiaerand improvement of terms of service for teashe
provision of science equipment and even constrmcifdaboratories. However, even where there aadifipd
teachers or adequate equipment and materials,nétadeievement in the subjects has not been nedgssa
high. On the contrary, there are schools with murmfacilities, instructional material and wherecteers
teach effectively, and examination results havenbetatively better. This indicates that achievetmah
learning is directly linked to what goes on in th@ssroom - the approaches and methodologies askdiver
subjectcontent. Therefore, in order to also complement pre-serté@eher preparation, there is need to
provide teachers with opportunities to share amd gldlls and experiences on approaches and melbgids
that can address the issue of quality deliveryooftent.

Table 2 KCSE Examination Scores as Percentages, P98995

Subject Year 1989 1990 1991 1992 1998 1994 19p5
Gender

English Male 28.5 24.2 25.4 324 328 28.0 278
Female 28.4 24.0 24.9 325 328 28.3 21.8

Mathematics| Male 13.6 15.5 19.3 244 17.0 129 15{3
Female 9.0 10.3 13.2 9.3 1183 9.0 10.3

Physics Male 34.6 25.3 19.9 26.1 309 291 35|7
Female 29.4 21.1 15.7 20,0 249 254 31.1

Chemistry Male 32.4 28.5 28.6 33.d 324 335 32|11
Female 30.0 25.9 25.9 305 289 29.4 28.3

Source: Ministry of Education, Master Plan on Eatian and Training 1997-2010
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In addition, in the Kenya's 1994-1996 Developmet&nP the human resource development strategy

recognized the need to develop a “comprehensiugrngppolicy that would, among other things encosgpa

¢ Institutionalization of training function in GOK mistries

¢ Establishing funding mechanism for in-service tirggnof public servants, have in-service trainingtia
public sectors”.

Moreover, the Third Teacher Education Conferenclel e December 1994 emphasized the need for
institutionalized and regularized INSET for teachas a means of improving the education quality and
performance. The Kenya Secondary Schools Headscras®n was also urging its members and MOE to
organize INSET for teachers on a continuous badd@A, 2005; World Bank, 2007). This was also inelin
with the 48" Session of International Conference (ICE) heldirtober1996 which recommended among
others, that "in-service training should be orgadiio a greater extent within educational estalvesfits and
through teamwork, with the active participatiortedchers themselves in defining the programme" (8618,
1996).

Due to resource constraints, the GOK/MOE requesatsistance from the development partners and the
Government of Japan (GOJ) responded positivAjer acceptance by the GOJ to support INSET for
mathematics and science teachers, Japan Interaa@ooperation Agency (JICA) dispatched Projectd$tu
and Implementation Missions. Consequently, JICA-MO#ehnical Cooperation on SMASSE Project was
launched as a pilot project in 9 districts in JUB98. The Kenya Science Teachers College (KSTC) was
identified as the implementing institution.

The SMASSE project went national following the seasful implementation of the pilot phase (1998-2003

and in line with the perceived relationship betwegrlity of education and economic development, the

government’s policies and stakeholders’ needsNIBHT as highlighted below and the GOJ/ JICA-Kenya

policy on Human Resource Development (JICA, 2007):

i) The in-service training for teachers has been aripyiin education as stipulated in the GOK Public
Investment Programme 1999-2002, Economic Recovetipi Plan 2003-2007 (Republic of Kenya,
2003b) that “conducting in-service training fordkars annually.

ii) The institutionalization of training on continudoisis is considered essential for those who arémnew
appointed and professional development for thoseiwice (Ministry of Education, 2003c).

iii) The demand by secondary school principals as dt refssuccessful implementation and impact of
Pilot Phase.

iv) The need to consolidate gains and spread beneddile o all school schools in the country

With the expansion of the project, the GOK/MOE bkshed the Centre for Mathematics, Science and
Technology Education in Africa (CEMASTEA) as a cenfior enhancing dialogue and cooperation between
mathematics and science educators in Africa.

Based on the above, SMASSE Project uses a welgtit@mut system of INSET for mathematics and science
teachers. The project’s overall goal and purposetarupgrade the capability of young Kenyans in

mathematics and sciences and enhance the qualbathfematics and science education at secondagly lev
through INSET of teachers.

4.2 SMASSE IMPLEMENTATION

4. 2. 1 Administrative Structure

The structure of administration of SMASSE Projentlides three committees: the Joint Coordinating
Committee (JCC), the National Working Committee (§)¥nd the District Planning Committee (DPC). The
JCC is chaired by the Permanent Secretary MOEtamdembership include: Education Secretary; Direzto

Higher Education; Director of Policy and PlannindQE; Director of Quality Assurance and Standards
(QAS); Chief Finance Officer, MOE; Director, Kenyastitute of Education (KIE); Secretary, Teachers’
Service Commission (TSC); Secretary, Kenya Natidhadminations Council (KNEC); Representative of
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universities-from Kenyatta University (KU); Kenyae®ndary Schools’ Heads Association (KSSHA);
Provincial Directors of Education (PDE); and Die¢tCEMASTEA.

The National Working Committee chaired by the DioecCEMASTEA is responsible for coordination df al
the day-to-day activities of SMASSE INSET progransntteroughout the country. The DPC is composed of
District Education Officer (DEO) as the chairpers@istrict Quality Assurance and Standards Officers
(DQASO); the chairman of principals’ associatiopagsor) who is also the DPC treasurer; SMASSEidistr
trainers’ representative; and INSET Centres’ ppats. The DPC is responsible for selection anchitngi of
district trainers in collaboration with the natibéice; raising funds, budgeting and general nymment of
district INSET, besides preparation of training emils in consultation with the national office.

4. 2.2 Baseline Study

The team of national trainers conducted baselindys{questionnaire and interview of teachers,
pupils, head teachers, laboratory assistants, saeamd lessons’ observations and lessons’ video
recording) to identify the factors that contribtagooor performance in mathematics and science. The
causes of poor performance and participation irherattics and sciences identified by the baseline
study were similar to those identified by Femalai&tion in Mathematics and Science in Africa
(FEMSA) studies in both Anglophone and Francophooentries in Africa, JICA study of basic
education in Kenya (Deloitte and Touche, 1995) atiter studies. The baseline findings were
categorized into: problems affecting (i) the sckodii) the students and (iii) teachers. These were
further categorized into factors SMASSE could adsli@nd those beyond SMASSE as shown in

Table 3

The INSET programmes and stakeholders’ workshopmerated below address these factors and others
which emerged during subsequent needs assessm@hEEE, 2002). Although SMASSE does not provide
infrastructure and instructional materials to ali®ols, it sensitizes on prudent management ofsfamdl
improvisation of substitutes to conventional resesr The Japanese government through JICA provides
equipment to facilitate effective and efficient ilmmentation of in-service education.

Table 3: Findings from Baseline Survey
| Factors that SMASSE can handle Factors the SMAS8Rat handle
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a) Attitude — head teachers, teachers and subsequeajly Lack of: staff houses and other facilities andfguipment
pupils and parents. textbooks; water, electricity
b) Lack of appropriate teachingb) Poor communication and funding of school activitéesl
methodology-Pedagogical issugs-  programmes
teacher-centeredness. c) Parents and communities’ attitude
c) Mastery of Subject content d) Interrupted school programmes —fees collectionearehrs
d) inadequate assignments to students e) Food, child labour, and other family problems
e) Few or non-existent interactive fora for teachers| f) Teachers’ poor working conditions and terms of ses/
f)  Infrequent inspection from subject inspectors including incentives
g) Missing link between primary and secondary schog) Overloaded syllabi and timetables —work load
(syllabuses) content levels h) Unfair transfers
h) Lack of information about schools by communities)  Stagnation in one job group,
j)  Provision of infrastructure and instructional mateand
equipment to schools

4.2.3 Activities of SMASSE Project

The activities of the Project are aimed at changiaditional teacher-centred teaching methods gngpping
teachers with necessary skills for classroom prestthat put emphasis on activity-oriented wayteac¢hing
and learning that include:
e Creating opportunity for learners to take respatisitfor their own learning;
« Employing inquiry-based approach as opposed tpeegipe experiments;
« Encouraging improvisation not only to augment corimal equipment, apparatus/materials but also
to arouse interest & curiosity among learners;
« Encouraging teachers to draw content and examesthe learners’ real life experiences in order to
capture their interest and imagination;
» Foster teachers’ ability and appreciation for wpldnning;
* Systematic execution of the learner-centred tegdleiarning process;
« Evaluation of the teaching-learning process aga@ssion objectives & outcomes;
* Use of feedback obtained to improve ongoing lessmidsin subsequent ones.
After being in-serviced, teachers are expectedéostudent-centeredness, activity-based teachpegiexent

and research approaches in their teaching as tedica Table 5.

4.2.4 Capacity Development for Effective Management  of INSET

4.2.4.1 Staff

The rationale for effective management of SMASSESHY is to operate within existing educational
structures. Similarly, assignment of staff whodarses do not raise recurrent costs enhances ohipessd
sustainability of in-service education and trainiRgrthermore, in order ground professional devaleqt in
classrooms, assignment of experienced and pragtisachers ensures familiarity with targeted edonat
contexts and professional growth through peer-misrgounlike if the programs were facilitated byuersity
staff. The characteristics of staff at the natiosadl district in-service centres enhance theiridente in
facilitation of workshops and motivate them to betf change agents in mathematics and scien@agdn.

At the beginning of the project, the MOE/TSC retadi8 national trainers on merit, 2 each from Mathtcs,
Physics, Chemistry and Biology departments who wesed in Japan and subsequently deployed as
full-time staff in the project. As colleagues the&k8nyans worked with the Japanese personnel tolajeve
materials, management procedure/system and aesiviitr the INSET. Currently, the national officetlag

17/44



Centre for Mathematics, Science and Technology &itut in Africa (CEMASTEA) is manned by 61
Kenyans and 4 Japanese.

The JICA training of Kenyan personnel in Japan alsg where has continued since 1999 for effective
implementation of SMASSE INSET and general capabitylding in education. From 2002, JICA has
facilitated training of SMASSE Project officialsdwritical stakeholders in various universitiesapan, the
Philippines and Malaysia as summarized in Tablddre opportunities for capacity development of tesac
trainers, education managers and teachers haveawadable at the CEMASTEA (national) and 106 distr
training centres through the two-tier cascade syste at September, 2006.

JICA also seconds short-term and long-term expertse project to provide technical assistance wality
INSET. Capacity development of Kenyans through rieai cooperation has also been effected through
long-term training, short-term exchange visitsdgttours, seminars, workshops, and mentoring bytghom

and long term Japanese experts.

The opportunities for capacity development of progaff and provision of equipments minimize
assignment of foreign experts in the project. Tittisnately ensures that professional development of
teachers is institutionalized, continuous and suskde. For instancehe Japanese contribution has
been declining while Kenyan contribution has beendasing, (JICA, 2006; 2007). That is, as lontphadocal
policies on funding remain, SMASSE INSET in Kenyidl e sustainable. These policies have been nedltur
and maintained through regular stakeholders’ wasfgstas outlined in the next section.

4.2.4.2Stakeholders’ Workshop/ Sensitization.

These are annual stakeholders’ workshops to reyevgress and achievements of SMASSE INSET,
challenges encountered and way forward. They alswige opportunities for capacity building for
SMASSE-INSET, general education and school managerke objective of the stakeholders’ workshop is
primarily to sensitize, deliberate and make reconuaéons to guide the project activities.

i) Principals’ Workshops

Principals are responsible for ensuring effectind afficient implementation of curriculum at schdevel.

The theme of Principals’ Workshop has be&gsource Mobilization, Prioritisation and Utilisati for

Effective Teaching and Learning of Mathematics Soénce’

The objectives of the workshop are to sensitizeqgipals on:

a) Baseline conditions that necessitated SMASSE a$ agethe intervention strategies adopted by the
Project.

b) The SMASSE INSET System Construction, Quality Sys@onstruction, Financial System Construction
and Impact of Project activities.

c) Resource mobilization, prioritization and utiligatifor quality teaching and learning of mathemadicd
sciences.

d) Role of principals as custodian goigbmoters of quality mathematics and science educat

i) Quality Assurance and Standards Officers’ Works$ops

Being in-charge of quality assurance in educa@iSOs undergo SMASSE training in order to be
conversant with the principles and practices of @& INSET- theASEI- PDSI Approach. This
also reduces conflict between them and the SMASSEeiviced teachers. In addition, the officers
are in charge of organisation and management of SMAINSET at district level. The Project
therefore organises annually a five-day sensitisatiorkshop whose objectives include, to: reiterate
GOK policies on INSET and the roles of QASOs inithplementation of SMASSE activities in the
districts, reflect on the current status of mathiraand science education at secondary schod| leve
introduce ASEI-PDSI as classroom intervention dreduse of SMASSE’s Internal Monitoring and
Evaluation (M&E) tools for classroom observation.

iii) District Education Officers’ Workshops
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The DEOs have to oversee the management of edneatiivities within a district. More significantlgs the
chairperson of SMASSE DPC, the DEO influences éffecimplementation of SMASSE District INSET
activities. During the workshop the role of the DE©Othe implementation of the SMASSE INSET are
emphasised as he/she is responsible for:
a) Sensitisation of stakeholders within the distriottbe need for INSET for mathematics and science
teachers.
b) Ensuring efficient collection and remittance of SB®E Funds by principals and their management.

Table 4 Summary of Overseas training of SMASSE sthfind stakeholders

National Trainers: (Short Courses 58 District Trainers (4 per subjec- in 1381

INSET)-Overseas. Kenya.

National Trainers: M. Ed Science 07 Mathematics @aie¢nce Teachers 14,597

Education Administrators /INSET 58 Kenyan school principals —to date 686*

Managers

District Trainers 145 District Education OfficeBEOSs) 72
Quality Assurance & Standards Officers72
(QASO)
Diploma Science TTC Tutors 150
TIVET Tutors 177
PTTC Tutors 218

Third Country Counterpart Training 775
(SMASSE-WECSA)
Total 269 Total 17,194

* |n total over 4,000 principals are targeted
# From other African countries.

4.2.5 SMASSE INSET Curriculum

The current SMASSE INSET is based on a curriculdppendix I, developed from the results of a Bagelin
Survey carried out in 1998 and findings of SMASSHEEulum Review Committee (SCRC) which was
commissioned by the Chief Inspector of Schools @pt&mber 2001 (SMASSE, 2002). The curriculum
consists of:

a) General topical issues in secondary school mathesratd science education

b) Topic areas that are of concern to both teacherstaents in the four subjects: Biology, Chemistry

Mathematics and Physics.

For example, in order to address the problem afaula transition (see (g) in

Table 3, there are sessions on Form One Induction ardlisid/ Textbook analysis. The subject sessions are
organized to include identification of relevant aesces and provide opportunities for peer-teactigg
participants.

The guiding principle of SMASSE INSET is the ASHI®I pedagogical paradigm. ASEI principle involves
providing meaningful teachingctivities focused orStudent learning mainlyExperimental/practical work
and Improvising resources where necessary. PDSI approach embwetesdy steps of executing learning
activity by first Planning for the activity, therDoing it while Seeing observing with intent to evaluate and
then finally Improving on the process (ADEA, 2005; Republic of Kenya, 8 98/orld Bank, 1995; 2007;
UNESCO, 1996).
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SMASSE INSET is delivered through a two-tier cagcagistem in which training is conducted at nati@mal
district levels. At national level, the nationaitrers facilitate INSET for district trainers, whmoturn train all
the other mathematics and science teachers inrtggiective districts throughout the country

The curriculum for the INSET is designed and dididi®o 4 cycles of 10 days each per year (Tabl&®is is
to allow trainers and teachers to be free for 2ksehiring the school holidays and to ensure thessons
learnt are applied as soon as possible to bepafitérs. Each of the 4 cycles has specific emphasover a
wide range of relevant aspects in teaching andileguof mathematics and sciences in the classrooms.

a) Cycle 1 of SMASSE INSET emphasises positatdtude changetowards mathematics and science
education among teachers. Positive attitude is asgrerequisite for teachers to embrace the idéals
SMASSE INSET.

b) Cycle 2 of INSET is hands-on activity/practical wooriented. It provides participants with the
opportunity to experience an assonrteghds-on activities/practicalork in order to enhance their skills in
designing relevant teaching and learning activitied promote student interest and understanding.

c) Cycle 3 of INSET focuses on actual classroom impletaition of the principles of ASEI/PDSI, that is,
Actualization of ASEI/PDSINSET participants plan for, implement and discé¥sSEI lessons during
peer-teaching sessions and then proceed to scfayoéctual classroom implementation. To augment
effective classroom implementation of the lessahis, cycle of INSET includes sessions on monitoring
and evaluation with bias towards classroom obsiemvat

d) Cycle 4 of INSET: The main objective is to consati&l enhance arsdistain effective classroom practices
from the three basic cycles before participanta,pdaganize and implement District INSET on theimo
It is a capacity building session to ensure effitieffective and self-reliant District INSET Sysis

4.2.6 Improving and Sustaining INSET Quality

To ensure efficient and effective implementatiorSMASSE project, the internal monitoring and
evaluation unit developed tools for monitoring implementation and impact of the project. Quality
of the INSET is monitored and evaluated through dipelication of a number of instruments
including: Pre- and Post-INSET evaluation instrutsemhich focus on; instrument for evaluating
ability of trainers to plan, implement and evaluBR&SET; session evaluation instrument to gather
information on session organization and qualitfacflitation, and classroom observation checklists.

In each cycle of national training, a pre-INSET aodt-INSET evaluation questionnaires are admirgstéo
infer participants’ attitude. In addition, cumulagi impact of INSET is anticipated to shift classroo
instruction from teacher-centred to student-cenémed the role of resources in the learning of nradteal
and scientific concepts (Tabk.

Table 5 Measurable results anticipated at the end of the 4ycles of SMASSE INSET.

Pre-ASEI/PDSI SMASSE Training ASEI/PD$I  After Tmaig on ASEI/PDSI
v" Knowledge based, v' Attitude Change
v' Teacher-centeredness, | v~ PDSI,
Chalk and talk v" Methods

v" Full scale experiments | v"  Material production

v' Capacity Building

v"INSET institutionalization| v Student-centeredness

v' Activity-based teaching

Resource mostly used towardslobilization and| v/ Experiment and research
non-academic activities rationalization of resources use

towards academic activities
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Inadequate inspection Prudent, frequent and regular
inspection (QASO/SMASSE
M/E personnel)

4. 3.0 Characteristics of SMASSE INSET for Teachers

The SMASSE project has characteristics which amraiate for improving the quality of education in
developing countries. These include:

i) Demand-driven and based on needs assessment,
i) National trainers selected from competently ackeoyed classroom teachers,
iii) National trainers working on full-time basis sotagjive full attention to training and monitorin§ o

implementation and impact of INSET,

iv) Two-level cascade model and organizational capgghdihandle all mathematics and science teachers
in schools served by a District Training Centresg(ces information fall-out).

V) District (cluster) trainers are regular classramachers who are familiar with classroom situations
and continuously apply ASEI/PDSI while acknowledpiteaching and learning complexities in
schools. It also facilitates assessment and feédlir@to both training activities and material
development.

Vi) District trainers are paid facilitation fees aseéntives ando compensate them for preparing training
materials alongside normal teaching duties,

vii) Selection and use of well-equipped schools asibtgiand resource centres during the school
vacation- Use of school facilities/equipment andspenel reduce the INSET cost thereby having
SMASSE funds used for delivery of INSET curriculum.

Viii) Supported by:

- GOK/MOE policy on INSET institutionalization amegularization as MOE programme,
- District Education Board (DEB) and school priradgindividually and by their association,

iX) District INSET is conducted during the school halid, thus without interfering with regular teaching
and violating Teachers’ Service Commission (TSCGJ€af Regulations which provides when annual
leave should be taken. This in effect means tlathiers attending INSET are on duty and hence no
allowance, and

X) Capacity building for DEO and Principals on INSETamagement and resource mobilization,
prioritization and utilization; Training QASO on mitoring of ASEI/PDSI in the classroom.

The other important aspect BMASSE INSET System is thatdan be used for up-grading teachers’ subject
content/mastery and pedagogy from one grade toekeparticularly in countries experiencing shoetag
qualified teachers and/or having many untrainednaler-qualified teachers. INSET system for soaisdrsce
teachers in Kenyan secondary schools based on SEA&lel is under consideration due to demand by the
principals and teachers (Ministry of Education, 200

4.4.0 Extension to Other Countries

4.4.1 Rationale and Objectives

At the onset of the SMASSE Project, the staff madblnical exchange visits to other African courstignich
revealed that other African countries experienoglar problems and challenges in mathematics arethee
education. Similar findings on poor performancenathematics and sciences and low participatiogiense
related course at post secondary institutionse (lik Kenya) had been established by the FEMSA study
(FAWE Series). These brought to the fore the nemdaf forum in which these countries could share
experiences and come up with intervention measures.

In February 2001, JICA supported regional confeednc countries in Western, Eastern, Central andi&on
Africa (WECS) in which 11 countries participatedhelconference recognized challenges in the teaetmdg
learning of mathematics and sciences in primary seabndary level of education in the region. lbals
appreciated the role of ASEI/PDSI principles of S®BE in improving quality of teaching and learning.
Subsequently SMASSE-WECSA association for math@satid science educators was formed in June 2002
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and the membership has since grown from 11 to B@ iiission of the Association is to strengthenrseeand
mathematics education through pre-service and rviese education and training, research, exchange of
information, seminars, conferences and collabosatittivities.

At the same time, through Tokyo International Coerfiee for African Development (TICAD) process and i
regard to mathematics and sciences, Japan detfaietapabilities in science and technology wéltaised

at the national and regional levels in Africa”. dajs/ JICA’s support foeducation in Africa was thereafter
expressed in it8asic Education for Growth Initiative (BEGIN). Mareer, at the World Summit for
Sustainable Development (WSSD) in 2002 in Johanrgshlapan pledged to continue its support to
strengthen mathematics and science education ioa&firough SMASSE Project in Kenya.

In collaboration with MOE Kenya, JICA has expandaad extended nationally and regionally, the
successfully implemented SMASSE Project to sevifidtan countries since 2004, while GOK established
CEMASTEA to facilitate the strengthening of netwiagk among SMASE-WECSA countries. In order to
accelerate this movement more effectively and ieffity at policy level, ADEA, GOK and JICA jointly
established ADEA Working Group on Mathematics anti®ce Education (WGMSE). The working group’s
main activities are i) capacity building throughiting, ii) networking through WECSA Associatioifi) i
analytical work through monitoring and evaluatior), information dissemination and v) advocacy ttgbu
conferences, seminars and workshops, etc.

4.4. 2 SMASE-WECSA Association

4.4.2.1 Objectives of Association
The Association was established with the followatgectives and currently plays a role of promotagacity
development in mathematics and science educatiorember countries; that is:
a) To enhance professional interaction among mathematid science educators,
b) To enhance classroom activities for quality teaglind learning of mathematics and science,
¢) To develop teaching and learning materials for eaidtics and science, publish journals and
newsletters and exchange such materials amongseittbers and within the region ,
d) To liaise with relevant government departments atiter organizations for achievement of
association’s objectives,
e) To solicit for assistance for furtherance of theaedlepment of mathematics and science education
and achievement of association’s objectives.
The Association now plays an important role assaddfar strengthening a network for WGMSE.

4.4. 2.2 Thematic and Program Areas
To achieve its goals, the Association focuses anthematic areas:
i) INSET implementation, institutionalization and régization
i) Enhancing classroom practices through ASEI movermedtPDSI approach

The Association mainly undertakes the above SMASHEvides namely, needs assessment, project
formulations, monitoring and evaluation of the impaf various activities, capacity development in
mathematics, sciences and technology educatiommnamtsearch on effective curriculum implementation
exchange of information and lessons learnt, anddnieal assistance to various African countries ahe
interested in ASEI-PDSI approach and networkingod®es on these activities form a major agendaltier t
Association’s annual regional conferences.

4.4.2.3 SMASE-WECSA Association Partners
= Japan International Cooperation Agency (JICA)
= Ministry of Education (MOE), Kenya
= Centre for Mathematics, Science and Technology &ttt in Africa (CEMASTEA), the
association'secretariat anbeadquarters
= New Partnership for Africa Development (NEPAD)
= Association for Development of Education in Afri@sDEA)
= UP-NISMED, the Philippines
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= RECSAM-SEAMEO in Malaysia

4.4.3 Strategies for Implementing Regional Activiti  es

4.4.3.1 Implementation strategies

The following strategies are employed in the immeatation of the association’s activities:

i). Sensitization and training of personnel

SMASE-WECSA organizes sensitization workshops graciy building for its member countries and other
interested parties through joint workshops, teciinexchange visits and INSET. These provide fora fo
information exchange on education and networkirfge Tountry education authority in collaborationhwit
JICA Country Office selects educators who receig@ing on ASEI-PDSI in Kenya at CEMASTEA under
JICA Third Country Training Programme (TCTP).

ii). Project Formulation in SMASE-WECSA countries.

The target countries are those that plan to SSET activities based on the SMASE model. Thesaitas

exchange views on ways of developing capacity fojggt designs, implementation and evaluation @HY

activities. At the invitation of a member countiiird Country Experts (TCE) (Kenyans) and Japanese

experts are sent through sponsorship of JICA fileenSMASE-WECSA secretariat to the target countdes

assist in:

* Needs assessment surveys, Project (INSET) forrouledind general sensitization of the education
authorities and stakeholders.

» Capacity development for project management inrpiay) implementation and evaluation of INSET.

* Development of training programmes,

«  Conduct training together with country counterpactsiduct training for core trainers, and monitod a
evaluate INSET.

4. 4. 3.2 Collaboration with other Organizations

In its effort to spread the ASEI/PDSI principles and lessearnt, SMASE-WECSA Association collaborates
and networks with other organizations in the priovi©f quality education, capacity development BMEET

in mathematics and science. In March 2004 Assacidtr Development of Education in Africa (ADEA) in
collaboration with SMASE-WECSA launched a workingogp for science and mathematics education
(WGMSE) in Sub-Saharan Africa (SSA).

New Partnership for Africa Development (NEPAD) h&®wn interest in SMASE-WESCA activities to
function as its flagship in the enhancement andpteon of mathematics and science in Africa (200&L5).
The African Union (AU) has also shown interestafiaborating with SMASE-WECSA in the implementation
of Second Decade of Education in Africa. And, tloaitBern African Consortium for Monitoring Education
Quality (SACMEQ) and SMASE-WECSA has a formal riglaship in monitoring of the quality education in
science and mathematics, particularly at the seamgrsthool level.

5.0 SMASSE ACHIEVEMENTS

Achievements of SMASSE are externally and inteynalaluated. External evaluation is conducted by
evaluation consultants/agents identified by JICA BOE. Internal monitoring and evaluation is catrait

by national staff who also evaluates SMASSE-tymgaguts in SMASE-WECSA member countries. As one of
the KESSP investment programmes, SMASSE Projeevatuated along with other development partners
programmes during annual donors-MOE Joint Revie®dfcation Sector.
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5.1 Establishment of INSET Structures

The achievements in this respect include:

a. Establishment of a system of training for Distfichiners in mathematics and sciences at Nationaglle
The activities at the national level are currertfyried out at CEMASTEA. Due to high demand, the
benefits of SMASSE INSET have been extended t®TECs. SMASSE Project also intends to extend its
activities to cover TIVET institutions.

b. Establishment of a system of INSET in mathematidssaiences in all districts in Kenya
There are currently a total of 106 INSET centretionally established in selected secondary schimols
cater for all mathematics and science teachersotdl bf 21 INSET centres in PTTCs have been
established.

c. Strengthening the role of National INSET Centre Bigtrict INSET Centres as resource centres
by providing equipment, material etc, andnirg stakeholders and staff on effective manage¢raad
implementation of quality INSET,

d. Approximately 20,000 mathematics and science teacléh about 1 million students are primary
beneficiaries in secondary education. Other bergiies include 110 DEOs, approximately 800 QASOs
and 4,000 principals are secondary beneficiariehieww/ 250 PTTC and 500 TIVET lecturers will be
incorporated fully into SMASSE, number of benefiegawill be increased by approximately 22,620 and
34000 tutors, respectively.

e. Other African countries (Uganda, Malawi, Nigeriaardibia, Senegal, Niger, Rwanda, etc) have started
following a similar way with assistance from Kenya.

5. 2 Attitude change

SMASSE determines the impact of INSET activitiespamticipant’s attitude towards various issueston t
teaching and learning through the administratioprefINSET questionnaire just before INSET beging a
post-INSET questionnaire at the end of the traindhgcomparison of the items of the questionnais f
mathematics is given in the Appendix Il. The categgin the original questionnaires are blind (Albj} the
intended indicators have been included for thisepaphe questionnaires for the other subjects ianiasly
constructed with minor adjustments.

Interpretation of mean scoreBl) in the Pre and Post-INSET evaluation ranges frdefitiite change of
attitude required” (0.0< M < 2.0), “positive but needs confirmation20< M < 35) and “can be sustained”
(35<M < 40) (SMASSE Project, 2003). The results for 2001 2002 represent pilot phase of the project,
while 2004-2007 represent each cycle of INSETHerrtational phase. The results indicate a tendeneards
positive attitude change may be sustained. Imathnces participants had more positive attitudineynd of
INSET than before, indicating that INSET activitiageed influenced them for the better, as showFainle

6.

Table 6 Summary of overall Mean Scores on teacheme- and post INSET attitude

Subject 2001 2002 2004 2005 2006 2007 Overall Mean
Pre  post Pre post Pre post Pre Post Pre Post prest Bre post
Biology 31 35 3.2 3.6 2.7 34 28 3.3 3.0 34 3.135 299 345

Chemistry 29 33 3.0 3.3 2.7 35 29 3.3 3.8.5 3.2 35 295 34
Mathematics 2.9 3.5 3.1 3.5 2.8 35 29 3.2 3.8.5 3.1 35 297 3.45
Physics 28 34 3.1 3.6 2.8 34 29 3.4 3.8.5 3.2 35 297 3.47
Overall 29 34 3.1 3.5 2.7 34 29 3.3 3.03.5 3.2 35 297 343

5. 3 Classroom Practices

The impact of INSET activities is felt to the extethat they influence teachers’ classroom practices
Classroom observations have indicated that teadatlassroom practices in terms of quality of teachand

the extent of student participation are betterraftelergoing SMASSE INSET. Observations based orEM&
instruments: ASEI/PDSI checklist and Lesson Obsemalnstrument Appendix Il indicate that lessons
implemented by teachers who have participated iPASSE INSET are of higher quality than those
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implemented by teachers who had not participateANIASSE INSET. Further, on the scale of 0 to 4 the
extent of attainment as measured_bgson Innovation Indewvershot the targeted mean ratings of 3 and 2.5 at
national and district level respectively as shown i

Figure 1: The figure shows results by the same teachemedsén 2003/04 and 2007.
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Figure 1:Impact of INSET on Classroom Practices

5. 4.0 Students’ Achievement

5.4.1 Achievement in SMASSE and Non-SMASSE District s

Students’ achievement, which is an important otiee of the quality of teaching and learning, ismitored
through the SPIAS. The correlation between studgrtgormance in the Kenya Certificate of Secondary
Education (KCSE) examination and the achievemests fer each subject is very high, with values tegdo

1, Figure 2. From a survey carried out in 2002 gtidevement scores of students taught by SMASSien
teachers were higher than those of students wkasbers had not undergone SMASSE training, Talfed .

on the basis of national examinations differencefavour of students taught by SMASSE trained teegh
ranged from 0.64 to 1.66 units on a 12-point scale.

Table 7KCSE score of samples schools used as an indicatior the school educational standard in SMASSE and
non-SMASSE (total score being 12).

Subject SMASSE Non-SMASSE
Biology 7.61 5.67
Chemistry 4.63 3.92
Mathematics 3.84 3.32
Physics 5.29 4.69
Overall 5.34 4.40
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Figure 2: Correlation between SPIAS and KCSE examiation results
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Figure 3: Trends in KCSE Mean Scores in Mathematicand Sciences

To assess the overall impact of the programme @svidie achievement of the overall goal, SMASSE
Project Impact Assessment Survey (SPIAS) is usedKdnya, the SMASSE Project’'s impact
assessment has already been done for Phase ) filotid-term and final evaluation and phase I

(national and regional).

5.4.2 SMASSE Impact on National Examinations
There has been general improvement of KCSE graglgslgcated in Figures 3 and 4, and Table 8
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Table 8 Impact of INSET on KCSE Examination Scoresn Mathematics and Sciences

Subject Yr Entry No. scoring| % scoring Mean KCSE Entry % doing %
A-B score Subject | improvem
ent
Physics | 1999 36049 6342 17.59 43.04 173,792 20.74 9.21
2006 72890 19,932 23.23 80.64 243,317 29.9p
Maths 1999 173,792 6527 3.76 24.46 173,792 100%
2006 243,317 21,702 8.92 38.02 243,317 100%
Bio 1999 93,871 21,045 22.42 49.81 173,792 5401 35.97
2006 219090 35,681 16.29 54.93 243,311 90.0¢
Chem 1999 98,813 12,812 12.97 40.49 173,792 56.86 40.99
2006 238,102 28,638 12.03 49.86 243,317 97.86
Mean score (%) fluctuations recorded 1999-2006 Comment:  Although  examinatiop
Subject Lowest & year Highest &aye moderation for each year's marking|is
1. Physics 35.71(2001) 8005) different from that of the previous yedr,
2. Maths 24.48(1999) 4342002) this data from the KNEC shows
3. Biology 41.08(2002&2003) 54.93(2p06 improvement of examination
4. Chemistry 32.99(2001) 4920 performance in the 4 subjects at KCSE
since 1999.
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Figure 4: Trend of students’ Enrolment in Physics

5.5 SMASSE Project Impact Assessment Survey (SPIAS)

In order to assess the impact of the project, SRENBASSE Project Impact Assessment Survey) has been
conducted every year since 2004. SPIAS questiommaadministered to students, teachers and péalscijm
addition, the socio-economic regional data has loelacted. Statistical analysis of this data hesrbdone
and recommendations made for future operationeptbject (SMASSE Project, 2008).

According to the report although it is still drafage, hypothesis in which INSET will enhance stisle
performance through teachers’ attitude changev@tbby students’ attitude change in classroom bag b
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fairly well proved as promising. However, it suggethat INSET will have to be continued and regséat to
achieve the ultimate goal of improvement of stugemformance. The results of the report are sunsadms
listed below. Final version of the report will belpished soon.

The first major finding in this study is: the “cdplity” of students, measured by SPIAS tests sdoas,been
improved by implementation of SMASSE/INSET. Esplgiaemarkable improvement has been detected in
mathematics and biology.

The second major finding is that studéntsapacity, measured by test scores, would be inggkdoy

“student$ attitude to the subject, rather than by the direct effort to masteringshbject contents.

The third major finding is Principals encouragement would affect the improvement ofhess
teaching process. Other background factors coositose that would affect and the others that dagdt
affect.

Fourth, it is observed that quality of INSET hasegi the impact for learning, and then, the impad h
gradually come true through the quantity of INSETwould be safe to indicate both quantity and gyal
should be well considered in training plan and enpéntation.

Fifth, although the overall impact has been obsbrdistrict schools had more impact than provincial
schools. It might indicate that there is more rdonimprovement at district schools by teachemira. Also
respective training suitable to respective subgso(gtistrict schools and provincial schools) shobk
considered to raise more impact.

The final comment is that it should be admitted tha study using Structural Equation Modellind={®)
has large room for improvement partly due to thatition of data availability, especially socio-aomic
background data. Thus, the successive study ismemded to be conducted because the more detailbd s
is possible.

5. 6 Final Joint Evaluation of Phase Il

The project is contributing to the strengtheningtleé quality of mathematics and science educat#ois a
evidenced by the studies conducted in 2003, comgdéne classroom practices of teachers who hadgode
SMASSE INSET and those in the districts the pradject not covered before the national phase. TheePha
Mid-term evaluation reveals that the project’s adlegoal, purpose and results are highly consistattit the
policies of the Government of Kenya. Thalevance of the project is therefore very high and so ase it
effectiveness and efficiencyimpact with respect to the national component is highelnse impact is felt in
all public secondary schools in Kenya as reportetié SMASSE Project Impact Assessment Survey (SRIA
This positive result is attributed to the estabtigint of district INSET centres; support from DEBimancing
district INSETs and the quality of both districtamational trainings (JICA, 2007).

The sustainability for the national component is high. The projectivites are within GOK policy

framework. GOK is already covering 70% of the totabperation costs of the INSET. Sustainability in
political, organizational and financial aspecthiigh.

6. CHALLENGES AND LESSONS LEARNT

6.1 Challenges

Despite the successes registered, the projecthad teveral challenges which include:

i) some teachers have not appreciated the roleRETNN their individual continuous
professional development,

i) Few field officers and principals haveti@en supportive enough

iii) Lack of effective incentives beyond gatiistudents to do well in their studies

V) Conflict of interests. SMASSE being only for mattegios and science teachers and being conducted

during the holiday when other teachers are frestend their personal interests.
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Vi)
vii)
viii)

iX)
X)
Xi)
Xii)
Xiii)
Xiv)

Coordination of INSET and other programmes thathanure financial or promotional gains- e.g.
post-graduate programmes and KCSE examiners’ migaiconducted during the school holidays.
Non-collection and/or non-remittance of SMASSE feihol DPC due to poverty level that diminishes
DEB capability in raising and remitting funds to ORor effective conducting and managing INSET.
Strengthening INSET management capacity at theidigvel besides coordination of educational
activities for enhance attendance of INSET

High staff turnover and transfer of trainers to oomriculum implementing posts.

Interferences in recruitment process of INSET #esnfailure to use specified criteria.

Language barrier

Different educational levels among participants

Limited opportunities for further training for tragrs.

Harmonisation and collaboration of QASO and SMAS&EE activities/duties.

6.2 Lessons Learnt

)

vii)
viii)
iX)
X)
Xi)
Xii)

The government and ministry of education shouldehpelicy on institutionalized and regularized
INSET. The policy should be supported at the highe&l in the ministry.

INSET programme should be a priority and crucialgpamme for quality delivery of curriculum and
improvement of education quality.

There should be sustainable funding mechanism natdfeon per capita basis.

It is critical to support teachers in their effortsupgrade their lesson practices and that thpatip
should be comprehensive with broad outlook ofwthele environment

School Principals, school committees, regional disttict officers should be sensitized regularly on
the need to give continuous support to both teaclied INSET programmes

Continuous monitoring and evaluation of both thegpamme and classroom activities and giving
immediate feedback is of critical importance to té&chers and INSET management/administration.
There should be understanding and close collaloor&igtween those involved in INSET M&E and
education/school inspectors

Sustained capacity development of the INSET mamsaged stakeholders at different levels is
paramount for timely and effective support.

Core INSET trainers at national, and where possiklgional/district trainers should be deployed on
full time basis.

As far as possible district INSET should be heldruthe school holidays.

Full time classroonteachers who train others should be consideredjaed incentives (facilitation
fees).

Pre-service programme should collaborate with INpEOgramme.

Trainers in the pre-service and INSET programstesild intermittently be teaching students for the
level they train to have up-to-date exposure ofcthesroom experience.

7. WAY FORWARD/RECOMMENDATIONS

WGMSE intends to pursue the following strategies:

i)
ii)
iii)
iv)
v)
Vi)
vii)
viii)

Establish collaboration links with organizationsittihave an interest in capacity development and
INSET

Continue assisting other African countries to adapilar capacity development and INSET projects
Continuecarrying out INSET for improved pedagogical skiled mastery of subject matter for
mathematics and science trainers

Strengthen the quality of mathematics and sciemiteaion in African countries through ADEA
WGMSE

Establish viable and functional department of regeand development

Ensure retention of highly competent and motivatadf for optimum productivity

Develop an Information Communication and Technol@) policy and infrastructure

Continue monitoring and evaluating INSET activities
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WGMSE strongly believes that if INSET for mathernatand science teachers would be institutionakret
regularized in African countries, strengtheningméthematics and science education in Africa can be
achieved in future. And improvement in these subj&dll contribute, in long run, to the developmaexit
science and technology in the African society.
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APPENDIX |

INSET Curriculum

Table 9 INSET Sessions per Cycle

SESSION
GENERAL
BIOLOGY o
[0}
[0}
(0]
CHEM >
>
>
>
>
>

CYCLE 1
Rationale for INSET

Communication skills
Adolescent psychology

Work planning and
PDSI approach
Gender issues in
mathematics and
sciences

Teaching Approaches

and methods
Trends in teaching
learning of sciences
Attitude towards
mathematics and
sciences

Discussion of INSET
Curriculum

Resources and facilities

for teaching and
learning
Classification
Ecology

Cell structure and

physiology

Recent developments
in chemical education
The ASEI movement

Class management

Planning for chemistry

lessons

The chemistry
syllabus/ history of
chemistry in Kenya
Topics of concern
( Mole concept;
electrochemistry;
thermal chemistry;
radiochemistry;
organic chemistry;

metals; structure and

bonding)

o

CYCLE 2
Project design
matrix
Instrumental
design (PDSI)
Rationale for
practical work
Laboratory
Management
(Science)
Team building
Monitoring
learning
achievement in
mathematics
and science

Excretion and
homeostasis
Stimulus and
response
Reproduction
Respiration
Preparation of
common
laboratory
reagents
Resources and
facilities for
teaching Il
Experiments in
chemistry
Topics of
concern
Chemistry
INSET
curriculum
evaluation
Laboratory
management
and safety
techniques
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CYCLE 3
Actualization of e
ASEI |
Assessment and ¢
evaluation
INSET system
construction
Monitoring and
evaluation |

Genetics 0
Support and
movement o
Evolution
Examination

and assessment o
in Biology
Resources and
facilities for 0
teaching 1l
Actualization of
ASEl and PDSI o
|

Assessmentin >
chemistry
Development of
teaching

materials in >
chemistry

Topics of >
concern
Chemistry >
textbook
evaluation
Chemistry >
INSET

curriculum
evaluation

Actual >
classroom

CYCLE 4
Actualization of
ASEI Il
Monitoring and
Evaluation Il
Effective
classroom
practices—ASEI
Lesson
demonstrations
Impact of INSET
at classroom
level
Leadership skills
Monitoring
learning
achievement in
mathematics and
sciences
Discussion on
INSET
Write-ups
Growth and
development
Transport in
plants and
animals
Nutrition in
plants and
animals
Actualization of
ASEI and PDSI
Il
District
innovations
Reports and
discussions on
district
innovations
Thermo
chemistry
Organic
chemistry
Effective use of
teaching/learning
resources
Preparation and
practice of
chemistry ASEI
lessons
Actual classroom
implementation



PHYSICS

MATHS

A vy

S <O

<

<

Chemistry classroom
activities
Chemistry INSET

curriculum

Pressure v

Circular motion

Fluid flow v

Waves | & Il

Sound | & II v
v
v
v
v

Trends in teaching and ¢
learning of mathematics ¢
Status of mathematics ¢
classrooms, subject
objectives 0
Error analysis

KCSE results analysis ¢
Key concepts in
mathematics

Syllabus analysis
Textbooks analysis
Difficulties in
mathematics classrooms
Form one induction
Problem posing and
problem solving in
mathematics

Open approach
Socio-cultural aspects of
mathematics education
Teaching/learning
Resources in
mathematics

ASEI lessons on
Probability and
statistics; Integers; 0
sequences and series

S O

Current
Electricity | & Il
Electrostatics |
&Il
Improvisation
Magnetic effect
of an electric
current
Electromagnetic
induction
Heating effect
of an electric
current

Thin lenses

Error analysis
Open approach
Content
pedagogy
ASEI lesson
planning
(Ratio and
proportion;
Loci; Vectors
I;
Transformation
geometry Il;
Trigonometry;
Compound
proportions,
mixtures
Problem
solving/proble
m posing
Reflections and
applications of
Probability and
statistics
Navigation
Integers
Graphical
methods
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v

v

<

implementation
of ASEI lessons

Innovative
lesson activities
Textbook
evaluation

The atom
Actualization |
Electromagneti
C spectrum
Radioactivity
Choice of
teaching
learning
materials
Photo-electric
effect

X-rays

project work
and preparing
students for
science
congress
electronics |
Three
dimensional
geometry
Classroom
management
Practical work
in mathematics
Assessment in
mathematics
Issues in
mathematics
education
Actualization of
ASEI lessons
Compound
proportions,
rates and
mixtures
Vectors

Loci

Linear
programming
Inter INSET
activities and
development of
write-ups

<SS O

of chemistry
ASEI lessons
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Appendix Il. Pre-INSET and Post-INSET Questionnaire ltems

The purpose of this questionnaire is to evaluseSiMASSE mathematics trainers’ opinions on thde@sduring normal
school teaching sessions in their respective sshdadtricts.

Please consider each of the following statemerdsraticate the response that reflects your opiaioout your situation
by putting a line in the appropriate column on pasate worksheet

Key: 0-Strongly Disagree, 1- Disagree, 2- Not Sur8; Agree, 4- Strongly Agree

= >
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10

11
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13

14

15
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17

18

PRE-INSET POST INSET

Statements regarding your teachihgarning  The INSET Workshops have prepared and made me
or INSET activities aware of:

PERCEPTION OFTEACHERS
Mathematics students are encouraged to thiHkw to encourage students to think logically during
logically during teaching/ learning sessions teaching/learning sessions
Students are helped to understand procedufése importance of helping students to understand
and practical work in mathematics practical procedures in mathematics practical work
Mathematics students are encouraged to thiHbw to encourage mathematics students to think
creatively during teaching/learning sessions creatively during teaching / learning sessions
Students are assisted to view the relevanceHw to assist students to view the relevance of
mathematics learned class in relation to whatathematics learned in class in relation to whay th
they come across in real life situations come across in real life situations
Students are encouraged to desidgiow to encourage students to design investigations
investigations aimed at solving problems oaimed at solving problems on mathematics issues
mathematics issues
Mathematics is a primarily theoretical anéiow to view mathematics as a primarily practicadl an
abstract subject concrete subject
Students voluntarily opt to do mathematicdow to make students voluntarily opt to do mathécsat
work above and beyond the minimalork above and beyond the minimal expectations
expectations
Mathematics is usually taught to enabl€he importance of teaching mathematics tenable
students master the subject content and rettidents master the subject content and not nedgssa
necessarily to excel in the final examinationsto excel in the final examinations

STUDENTS’ PARTICIPATION
Mathematics students are helped to makiow to enable mathematics students to make precise/
precise/ and accurate solutions during thend accurate solutions during the problem-solving
problem-solving sessions sessions
Class discussions are encouraged during  How to encourage class discussions during mathesnati
mathematics teaching/ learning sessions teaching/ learning sessions
Mathematics students are encouraged to shdle importance of encouraging mathematics students
methods used to their solutions during probleshow methods of their solutions during problem sgv
solving work they do in class work they do in class
During mathematics problem solving workhe importance of encouraging students to make thei
sessions, students are encouraged to make tloin predictions/ extensions mathematics during
own predictions/ extensions problem solving work sessions
Students are encouraged to verify thelihe importance of encouraging mathematics students
predictions or extensions through evidencevérify their predictions or extensions through evide /
facts in mathematics textbooks / journal ifacts in mathematics textbooks / journal in class
class
Students are encouraged to verify thelihe importance of encouraging students to verigirth
predictions or extensions by solving problemgredictions or extensions by solving problems tat

that are based on a mathematical idea based on a mathematical idea

Students write down blackboard examples a§he importance of students writing down blackboard
mathematics lessons progress examples as mathematics lessons progress

Individual attention is paid to students in Bow to pay individual attention to students in a
mathematics class mathematics class

Group work is encouraged during mathemati@dhie importance of encouraging group work during
teaching sessions mathematics teaching sessions

Mathematics teachers are able to guitow mathematics teachers can guide students with po
students with poor study habits study habits
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19

20
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28

29

30

31

32

34

35

36

37

Mathematics is taught/ learned as sets of rulBlse importance of not teaching mathematics
and algorithms as sets of rules and algorithms
Mathematics students with difficulties arélow to give mathematics students with difficulties
given more exercises and practice based orore exercises and practice based on observations/
observations/ practical work practical work
Teachers of mathematics can use appropriatdow mathematics teachers can use appropriate
guestion/ answer techniques witlguestion/ answer techniques with reinforcement of
reinforcement students’ responses accordingly
of students’ responses accordingly
Mathematics teachers provide their studerttow mathematics teachers can provide their students
with comprehensive instruction that includes with comprehensive instruction that includes wbata,
what to do, how to do it and when and why tchow to do it and when and why to do it
do it
Mathematics teachers promote retention Biow mathematics teachers may promote retention of
content taught by occasional review activitiesontent taught by occasional review activities wasiith
and with opportunities for students to practiceopportunities for students to practice what theyeha
what they have learnt learnt

ATTITUDE TOWARDSWORK-PLANNING
School duties, other than teaching, do hinderHow school duties, other than teaching, may naddiin
effective teaching learning sessions ieffective teaching learning sessions in mathematics
mathematics
High student/teacher ratio does hindétow high student/teacher ratio may not hinder ¢ifec
effective teaching during mathematics sessioteaching during mathematics sessions learningitieiv

where class practical activities are not possible

Teachers incorporate students’ practicllow mathematics teachers can incorporate students
experiences (or ideas) when planning f@ractical experiences (or ideas) when planning for
teaching/ learning sessions teaching/ learning sessions
Where class practical activities are ndthe importance of mathematics teachers planning for
possible, mathematics teachers plan for othieir students to do other meaningful
meaningful learning activities for their students
to do
Mathematics teachers try-out the experimentse importance of mathematics teachers trying loait t
or any other practical work and obtain sampkxperiments or any other practical work and obiegjni
results before going to class to teach sample results before going to class to teach
Mathematics teachers prepare worked dabportance of mathematics teachers preparing worked
examples related to subject content they apat examples related to subject content they aireggo
going to teach teach
Mathematics teachers prepare teacher frientlpw mathematics teachers can prepare teacher lfyiend
but student-centred work plans for their dailjput student-centred work plans for their daily tess
lessons
Mathematics lessons are based on aims andThe importance of mathematics lessons being based o
objectives of learning the topic aims and objectives of learning the topic
Mathematics lessons are designed such thatittev mathematics lessons can be designed suchthat t
hierarchical nature of mathematical ideas dierarchical nature of mathematical ideas or events
events makes sense and the relationship amangkes sense and the relationship among them ae cle

them are clear to the student to the student

ATTITUDE TOWARDS IMPROVISATION AND TEAM-TEACHING
Mathematics teachers conduct teacher How mathematics teachers can conduct teacher
demonstration sessions where facilities are demonstration sessions where facilities are limited
limited in school school

Mathematics teachers are able to conduct clétsny mathematics teachers can conduct class prhctica
practical sessions with the facilities availableessions with the facilities available in school

in school

Mathematics teachers are able to condudbw mathematics teachers can conduct teaching
teaching sessions even where there is shortagssions even where there is shortage of convahtion
of conventional teaching media and aids teaching media and aids in school

in school

Mathematics sessions are hindered by Iddow mathematics sessions may not be hindered by low
morale among fellow teachers in school morale among fellow teachers in school

Mathematics teachers are able to deal with Hathematics teachers can deal with students with
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students with different socio-economidifferent socio-economic backgrounds in class
backgrounds in class
Low morale among students does hinder How low morale among students may not hinder

teaching of mathematics in school teaching of mathematics in school
Team teaching enhances teaching/ learningkddw team teaching enhances teaching/ learning of
mathematics mathematics in school

Teachers usually practice improvisation tdow teachers can practice improvisation to suppteme
supplement shortage of equipment arghortage of equipment and materials
materials
Teachers usually practice improvisation tdow teachers can practice improvisation to raise th
raise the interest and curiosity of the student interest and curiosity of the student

ATTITUDE TOWARDS EXPERIMENTS
Mathematics students are usually made The importance of making mathematics students
perform practicals to aid learning ofperform experiments to aid learning of mathematical
mathematical concepts concepts
Mathematics students are usually made to The importance of making mathematics students
perform experiments/practical necessarily to perform experiments/practical not necessarily to
understand the mathematics involved understand the mathematics involved
Mathematics students are usually made The importance of making mathematics students
perform experiments/ practical for them terform experiments/ practical work so that they
develop various mathematical skills develop various mathematical skills
Teachers are able conduct practical sessidt@vy mathematics teachers can conduct practical
that require extensive safety precautions sessions that require elaborate safety precautions
Where necessary, mathematics teachétew mathematics teachers can simplify or modify
simplify or modify mathematical problemsmathematical problems through experiments/practical

through experiments/practical work work, where necessary

Mathematics teachers usually conduttow mathematics teachers can conduct small-scale
small-scale practicals practical work

Mathematics teachers guide their students oklow mathematics teachers can guide their studemts o
project work project work

ASSESSMENT OF STUDENTS’ GROWTH
Mathematics teachers plan for assessment aEhe importance of mathematics teachers planning for
a basic part of the teaching/ learning processassessment as a basic part of the teaching/ Igarnin
process

Mathematics students’ achievement during tide importance of continuously monitoring.students’
teaching/learning process is continuouslgchievement during the teaching/learning process by
monitored by a series of tests and quizzes series of tests and quizzes

Continuous assessment is necessarily used fithe shortcomings of using continuous assessment to
prepare mathematics students for the nationgirepare mathematics students for the national

examinations examinations
Continuous assessment is used to prométew continuous assessment can promote mastery of
mastery of mathematics content mathematics content

Continuous assessment contributes more How continuous assessment contributes more to
effective teaching/learning of mathematics effective teaching/learning of mathematics thart jus
than just covering the whole syllabus in time covering the whole syllabus in time

Mathematics teachers use results of classrodime importance of mathematics teachers using sestilt
assessment to gauge their own effectivenessctdssroom assessment to gauge their own effecigene
teaching the subject of teaching the subject

The learner's mental state of readiness The importance of considering the learner’'s mestate
usually considered when designingf readiness when designing mathematics assessment
mathematics assessment

In  designing mathematics assessmeniie importance of making provision for learners to
provision is made for the learners to experienexperience  moments of success when designing
moments of success mathematics assessment

Suitable assessment procedures are used toHow to use suitable assessment procedures to determ
determine the level of readiness of the learnehe level of readiness of the learner

Effort is wusually made, through suitabl&he importance of making effort, through suitable
assessment procedures to identify the roassessment procedures, to identify the root cafise o
cause of students’ persistent learningtudents’ persistent learning difficulties in mattegics
difficulties in mathematics
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Students’ level of achievement in mathematidhe importance of assessing students’ level of
practical work is assessed through thechievement in practical work in mathematics thitoug

performance of the actual tasks the performance of the actual tasks

Effort is made to check textbook questions fathe importance of making effort to check textbook
their suitability before assigning them tauestions for their suitability before assigningrthto

students students
Effort is usually made to give learners a vagrieThe importance of giving students a variety of goas
of questions that promote their interest that promote their interest and understanding

and understanding

Mathematics teachers, when assessing, set The importance of mathematics teachers settindipesi

positive and realistic goals for their classes and realistic goals for their classes and for iitlial

and for individual students students when assessing

Question-answer technique is used in teachifige importance of using question answer technique i

learning of mathematics as an important teaching learning of mathematics as an important

assessment tool assessment tool

Results of mathematics classroom assessméthbw results of mathematics classroom assessment can

are used to improve on the process of teachibg used to improve on the process of teachingiiegrn

/learning the subject the subject

Students are given an opportunity to give theThe importance of giving students the opportundy t

teacher feedback on the lesson presentation provide the teacher with feedback on the lesson
presentation

From time-to-time, fellow teachers are askethe importance of asking fellow teachers, from time

to sit through a lesson presentation to evaludime, to sit through a mathematics lesson presentat

it and give feedback evaluate it and give feedback

Assessment results are used to guide studentie importance of using assessment results to guide

to choose careers or areas for further studiesstudents in their choice of careers or areas fahéu
studies

PREPARATION FOR THE DISTRICT TRAINING

District Trainers usually prepare work plans ifithe importance of district Trainers preparing work

time plans in time

District Trainers usually make effective use dfhe importance of District Trainers making use of

INSET work plans INSET work plans during INSET

Time is effectively managed during the Districthe importance of District Trainers managing time

INSET effectively during INSET

Updated inventory of Project's equipmeniThe importance of maintaining updated inventory of

apparatus and other training materials is Project's equipment, apparatus and other training

maintained at the district centres materials at the district centres
District Trainers usually make and submit The importance of District Trainers making and
requisitions for INSET materials in time submitting requisitions for INSET materials in time

Effort is made by the District Trainers to The importance of District Trainers making effoot t
develop and use improvised INSET training develop improvised INSET training materials basad o
[materials] based on available resources available resources

District Trainers are capable of developing How District Trainers can develop training manuals
training manuals

District training manuals are usually submittethe importance of submitting district training maisu
for quality assurance as recommended in time for quality assurance

District training manuals are usually producethe importance of producing district training malsua
in time for INSET in time for INSET

Participatory approach is used during districtThe importance of using participatory approach ryri
INSET sessions district INSET sessions

Good interpersonal relationships are usuallhe importance of maintaining good interpersonal
maintained among district  trainersrelationships among district Trainers,

participants and support staff participants and support staff

District Trainers provide good leadership  The importance of District Trainers providing good
/guidance during the preparation for and leadership/guidance during the preparation for and
conduct of INSET conduct of INSET

There is equitable sharing of workload amonihe importance of equitable sharing of workload agho
district Trainers district Trainers

District INSET attendance registers are usuallhe importance of keeping record of district INSET
kept attendance registers
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82

83

84

Post-INSET seminar/workshop/meetings areThe importance of conducting distinct post-INSET
usually conducted at the districts seminar/workshop/meetings

Feedback on various aspects of district INSHEedback gathered on various aspects of distri8EIN
are usually gathered, analyzed and interpretezhn be analyzed and interpreted

Effort is usually made to improve subsequenfhe importance of making effort to improve subsetue
district INSET based on the report of analysidistrict INSETs based on the report of analysis and
and interpretation of feedback obtained form interpretation of feedback obtained form the prasio

the previous INSET INSET
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Appendix lll. Lesson Observation Instrument

NaME. . i SChOOL. ..,
District.......c.ocoviiii Date............ooeeevveveenn . Subject.
TOPIC! SUBLOPIC. . ee et e e e e e e e
Class.......cccoevvennn. Number of students................. ODbServer......ccovcvvi i

Please indicate your assessment of the followipg@s of the lesson by placing a tick in the appab@ box
on the rating scale
(Rating scale: 0-poor; 1-fair; 2-satisfactory; 3-god; 4-very good)

I. Teaching procedure Rating scale
0 |1 |2 |3 |4

Clarity/feasibility of lesson objectives
0 Stated in simple and clear language
0 Stated in terms of what learners are expectedhieae
0 Achievable within stipulated time

2. Appropriateness of lesson in terms of:

i) Introduction

0 Helps learners to focus on content of lesson

0 Stimulating

0 Makes reference to previous lessons, everyday exmuer

ii) Content

0 Related to learners’ previous experience

0 Geared to level of learners

0 Stimulus variation (use of a variety of techniquasparent in
handling of content

0 Teacher well versed in content

iii) Gender

0 Examples free of gender bias

0 Questions distributed evenly

0 Motivational cues free of gender bias

iv) Language

Voice well projected

Language appropriate to the level of learners
Teacher defines and explains difficult terms
Friendly in terms of communication with learners
Instructions given clearly and unambiguously

Mo oo oo

3. Emphasis on main concept
0 Explanation and elaboration on main concept

0 Use of appropriate and familiar examples to illatgmain concept

4.Lesson consolidation/summary
0 Recapitulation of main points
0 Reference to main concept,
0 Sufficient time for learners to ask questions sdakfication

5. Achievement of set objectives
Is apparent in:

0 Activities
Teachers questions
Students’ questions
Students’ answers
Level of enthusiasm

© O0O0Oo
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Il. Fundamental Technique/ methodology

Rating scale

0

1

2

1.Student involvement through questioning and dission
o Did the teacher ask questions?
o Did students ask questions?
0 Were the learners involved in discussions?

2.Student involvement in hands-on/minds-on actiesi
0 Were learners meaningfully engaged in learning/giets?
0 Were the activities planned to arouse and sustédémest?

3.Appropriateness of demonstrations, teaching adehsl improvised
materials
0 Materials, demonstrations appropriate for the psepo
0 Evidence of improvisation and economy in use ofemals

4. Appropriateness of teacher’s attitude and exmies
o Did the teacher appear to be enjoying the teaching?
0 Was the teacher sympathetic to the needs and pneldéthe
learners?
o Did the teacher exercise patience with the leathers

lIl. Management

1. Distribution of time

Was the time appropriately distributed
0 Inthe work plan?

0 In the execution of the lesson?

2. Class control
o Did the teacher ensure that all students were engagrelevant
learning activities?
0 Did the teacher handle disruptive behaviour appatgly?

1. Use of students’ opinions/ideas
o Did the teacher actively solicit students’ ideascontent being
taught?
o Did the teacher relate students’ ideas to the obtieing taught?
o Did the teacher discuss and correct students’ mgsgmtions?

1. Evaluation of the lesson by the teacher
0 Was evaluation incorporated in the plan?
o Did the teacher actually evaluate the lesson?
o Did the teacher indicate measures to be taken poowve future
planning/execution?

KCSE result - Year 2002/2003

Subject.......ooiiiiiinn. Mean Score.................. Number of Candidate........

AUTHORS
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