PROJECTION OF OPTIMAL ALLOCATION OF EDUCATIONAL
RESOURCES IN PRIMARY AND SECONDARY SCHOOLS IN KENYA
DURING THE PERIOD 2013-2030

BY

OLOO FREDRICK ODUOL

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE RE  QUIREMENTS
FOR THE DEGREE OF MASTER OF EDUCATION IN PLANNING A ND
ECONOMICS OF EDUCATION

DEPARTMENT OF EDUCATION MANAGEMENT AND FOUNDATIONS

MASENO UNIVERSITY

© 2017



DECLARATION
Declaration by Candidate:

This thesis is my original work and has not beessented in any other university.

Signature..........ooveiviiiiiiiiieeeJDate
OLOO FREDRICK ODUOL

PGD/MED/037/2010

Declaration by Supervisors:

Signature..........oo i viiiiiiiiiiii e eeeDate
Dr. M. Olel
Department of Educational Management and Foundation

Maseno University

Signature.......c.oovviieiiiiiii DA
Dr. C. Mbagaya
Department of Educational Psychology

Maseno University



ACKNOWLEDGEMENT
| highly appreciate the enormous contributions fnomw supervisors, Dr. Maureen Olel and

Dr. Catherine Mbagaya who kept on encouraging avidggme a lot of intellectual support
throughout the period of the research. They urgedtonpush on with the research study
because they felt that the research findings wbelduitable and relevant in the planning of
some of the education programmes in Kenya. | thhek so much.

| thank my sources of data and information who whkeeofficers who served and availed to
me the requisite data and information at the Migistf Education and Teachers Service
Commission Headquarters, the officers at the KeMaional Bureau and Statistics
Headquarters and their librarians.

To my family members, | appreciate the contribugidrom my parents Mzee Clement and
Mama Margret Oduol for their sacrifices which mawle to be whom | am today. My nuclear
family members that is my beloved wife; Faith angl¢hildren, Gloria, Fiona, Jessie, Margie
and David for their encouragement, moral suppodt sacrifices during this time; they are a
wonderful family.

To my colleagues in the department of Education &g@ment and Foundations, they were
always there for me whenever | consulted them; #egt on monitoring my progress and
encouraged me to push on till | cleared this studgppreciate their contributions. To the
Maseno University town campus library staff, | aratgful to all of them for the support they
rendered me while | wanted to consult any referenagerial in the library. | equally thank
my ICT guide Mr. Peter Otieno for always doing fit@uches on my reports, for formatting
and making this thesis report presentable. Lastnot least | thank my employer, the
Ministry of Education for having allowed me timef dhe busy schedule to further my

studies.



DEDICATION
| dedicate this thesis to my lovely family membaesnely; my wife Faith Ang’ang’o; my
children Gloria, Fiona, Jessie, Margie and David tfeeir encouragement, corporation and
moral support during the time of the study. To magtlirers for the guidance during the
course work sessions; and to my supervisors, Durdtn Olel and Dr. Catherine Mbagaya
for their encouragement and positive guidance whaohbled me to carry on with this

research study up to its completion.



ABSTRACT

Rapid population growth and the commitment of Kerg@ernment to offer free and
compulsory basic education have greatly increabeddemand for education in Kenya.
Studies indicate that non-enrolment still persigis Kenya partly due to inadequate
educational resources, poor school environmenti,com&ded classrooms and overburdened
teachers. The purpose of this study is to projecdequate allocation of education resources
for the primary and secondary schools in Kenyarduthe period 2013-2030. The study
objectives are: to project school age populatiol{6years) corresponding to primary and
secondary levels for the period 2013-2030; to mtogmrolments in primary and secondary
schools in Kenya in 2013-2030; to estimate thenogtinumber of teachers required for the
enrolments by primary and secondary levels in 28039; to estimate the free schooling
funds required for the enrolments in primary ancoséary schools in Kenya in 2013-2030
and to estimate the optimal number of classroonggiired to accommodate the school
enrolments in primary and secondary schools in deimy2013-2030. The results of this
study may be used by the education planners ancgees to plan and allocate adequate
education resources to schools. The study usedeptuad framework with school age
population as independent and education resouscds@endent variables. The study design
used was trend analysis of past time series datlewfographic and enrolment indicators.
The study population comprised of the school ageufation (6-17 years of age) who were
12,025,635 in 2009. The sample was selected thrauggiturated sampling technique. Data
were collected by the use of proformas and intarveehedules. Face validity and desk
review reliability were used. Data was collatedtbg use of cohort projection model, after
which the government official rates of resourceadktion were used to estimate the required
guantities of teachers, free schooling funds aadstboms. Triangulation data analysis was
used. The results indicated that school age pdpualatould increase by 23.32 percent and
enrolments by 23.0 percent which translated intchers required increasing by 29.9
percent, free schooling funds by 109.77 percent @ladsrooms by 23.0 percent. The
projected enrolments when segregated into primany secondary levels of education
indicated that the secondary level was increasing higher rate than the primary level.
Recommendations based on this study indicate lleagdvernment should bridge the existing
shortages and then annually recruit 5,800 teachersst the free schooling kitty with Kshs.
2.0 billion and construct 3,833 new classroomske tcare of increasing enrolments.
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CHAPTER ONE

INTRODUCTION
1 .1 Background to the Study
Basic education is the bedrock upon which all humesource development is founded. It
must be available to everyone for growth and dewaknt to be inclusive without which no
society can develop effectively (UNESCO, 2007). y@mad a population of 38.6 million
persons in 2009, out of which 31.15 percent wengasic education level of age bracket 6-17
years (ROK, 2010). The school age population cturistl the potential seekers of learning

and the government is determined to enroll all sthge population.

Demography is important in the realm of educafpenning. This is because population
statistics serves as the basis upon which to dpvettucation plans (Bella & Belkachla,

2006). The age composition of the population detseohthe size of school going age; and
the greater the number of school age populatioa, gteater the need to create more

classroom space and recruit teachers (Bella & Belka2006).

Education planning therefore cannot be divorcethfomnsideration of population change, as
it deals with a targeted population which is con#yachanging in number, age, sex
composition and geographic distribution. The popoia of children aged 0-4 years age
group gives an indication of the burden of childegahe group 5-15 years age group is an
indication of investment needed for school enrolimand teaching staff, while the
economically active population is reflected by 15e64 years age group (Mohanty, 2010).
The Government of Kenya was determined to fulfilD®@ of universal primary education
and EFA goals by 2015 (ROK, 2008b) in addition ti@ang compulsory basic education as
stipulated in the Constitution of Kenya 2010 arakiB Education Act 2013. To enable all

the school age population to be enrolled in schdbkseducation system must be planned to



serve the major social-economic objectives of thaety by efficiently allocating education

resources to the sector.

Kenya Vision 2030 is Kenya'’s blue print for 2008320development planning, which aims at
making Kenya a newly industrializing “middle” incentountry, providing high quality life

for all its citizens by the year 2030” (NESC, 200he education goals of Vision 2030 are to
provide globally competitive quality education ammdining and research for development.
This is to be done by reducing illiteracy by in@e@ access to education, improving the
transition rate from primary to secondary schoald aaising the quality and relevance of
education (NESC, 2007). Access and transition reg@sonly be improved to unitary values
by efficiently allocating resources to the schoststhat they become attractive and offer

guality education.

Beginning with the 1990 World Conference on Edwratror All (EFA), Governments, Civil

Society, and International Agencies reaffirmed ®asducation’s highest priority by
increasing resource allocations and launchingaitivges in pursuit of EFA goals. However,
commitment to basic education leveled off in theosel half of the 1990s (Somerset, 2006).
While the fundamental importance of basic educatontinued to be recognized and
pursued, a renewal of the commitment to EFA waarbtecalled for and in the year 2000, the
World Education Forum was held in Dakar, Seneghiclwreaffirmed commitment to EFA
by 2015 (UNESCO 2007). The Dakar Frame Work fondxcbf 2000 set the goal to ensure
that by 2015, all children particularly girls, afién in difficult circumstances and those
belonging to ethnic minorities would have accessatcompletely free and compulsory

primary education of good quality (Sawamura andr&f 2008).



Kenya is among the few sub-Saharan Africa countis$ is implementing Free Primary
Education (FPE) in an attempt to resurrect anchgtheen its educational system in order to
universalize her primary education (Riddel, 20038hd also implementing Free Day

Secondary Education (FDSE)- (ROK, 2008b).

That therefore called for a concerted effort takeksh school age population and then give
an estimate of resources which the government ofyKevould have to provide to sustain
them in schools. This study therefore strove tbtfiat gap by providing projections of

enrolments and estimates of resources that edacplémners might use in the allocation of

education resources.

The Government of Kenya had previously attemptedffier free primary schooling for the
first four grades in 1974, which resulted in unestpd upsurge in enrolment leading to
overcrowded classrooms and insufficient teachele @overnment responded by hiring
untrained teachers (Sommerset, 2007). The govertnagain in 1979 banned levying of
building funds directly from parents and the resudis an increased enrolment which forced
the government to increase class sizes leadindgto pupil to teacher ratios (Sommerset,
2007). The government finally implemented free pniyneducation policy in 2003, which
had a significant impact on enrolment in primarjagas, making enrolment to increase by

20 percent from 6.0 million in 2002 to 7.2 milliaon2003.

The FPE programme was to provide more opportuntbethe disadvantaged school age
population (Sifuna, 2005) as cited in Makori (2080d (ROK, 2005b). The policy focused
on the attainment of EFA by 2015 and in particllW®?E by 2005 (Sifuna, 2005). The
programme had been described as laudable because effect on gross enrolment rate
(GER) which increased from 92% in 2002 to 104% @®2 and net enrolment rate which

increased from 77.3 percent in 2002 to 92.5 peraer2008. That increased enrolment



resulted in overcrowded classrooms, teachers’ aperand inadequate learning resources
(ROK, 2009). A capitation grant of Ksh 1,020.00 &mery enrolled pupil in primary school
was also introduced in the year 2003 to suppoet ramnary education by enabling schools to

purchase tuition materials and manage general tipesg ROK, 2003).

Although the government had good intention of affgrfree schooling to all school age
population, it was equally important to note thdaher the estimated number of expected
learners was not known or the provision of adeqledening resources was ignored. That
was why the resources were overstretched in all itletances. This study therefore
endeavored to project enrolments so that adequiataton of resources could be planned

for and provided in good time whenever any reformpalicy was being implemented.

According to UNESCO, 2007; progress had indeed Isggmficant but EFA had continued
to be an unattainable goal in a number of countAsg and Pacific regions which had two
thirds of the world’s out- of school children 35aye ago, improved to less than one third and
had 25 million children out of the world’s 77 nmwlh children out of school. East and
Southeast Asia, largely because of great stridedentsy the Republic of China, had
registered the most dramatic progress towards WBRB-Saharan Africa and South Asia
continued to be two regions of the world whereNH2G of universal primary education was

not likely to be met by the target year 2015.

According to 2009 census, Kenya as a country Isaitl 1.9 million primary and 2.7 million
secondary school age populations out of schoolidede fact that free schooling was being
implemented. That could have been caused by inadgoand insufficiency in allocation of
education resources. It was noted that most of ehelment and education resources
projection studies were done by UNESCO for MDG dBHA goals’ tracking and

implementations. It was mainly Asian countries thatl been making long term projections



of enrolments and resources hence making thesetrsirable to estimate education
resources required for their education system (Ah2@00 and Arun, 2004). It had been
noted that limited enrolment projection studiesavdone in individual sub Sahara African
countries, Kenya included. Enrolment and resoupregection studies done in Kenya had
been short term projections and were restricteshig one subsector of education (Mbuthia,
2000 and Wambua & Nyaga, 2011). This study progestshool enrolments for a period of
18 years spanning the vision 2030 period and tisémated education resources that would

be needed to efficiently serve the enrolments.

EFA Global monitoring report 2010 (UNESCO and EPD20)10) noted that low
achievement levels were often associated with obtiool environment. Schools in low
income areas frequently suffered from overcrowdadstooms. The report further indicated
that the cost of achieving EFA by 2015 was estichate the cost of building sufficient and
good classrooms to accommodate all learners isesasf 35-40. A recent study established
that 30 percent of classrooms in sub-Saharan Afvi@ either temporary constructions or in
need of serious repairs (Theunyck, 2009). Kenyaleé additional 15,000 new classrooms
at primary level and 5,000 at secondary level decated in UNESCO 2008-2015 classroom
projection so that each classroom could accommatiafripils in high potential areas and 25

in ASAL areas (ROK, 2005).

Whereas the key plank of EFA and MDGs was reabmatf UPE, by then more than 40
percent of the worlds out of school children waresub Saharan Africa, and despite the
government of Kenya implementing FPE, the coun&y Approximately 1.5 million primary
school age children out of school in 2004 (KingO20 It was therefore important that the
government improved the schools’ environment ancodgested the overcrowded
classrooms for high achievements to be realizestlhwols. That could only be realized when
the government projected enrolments and correspgnelducation resources requirements.

5



This study filled that gap by estimating the optinmumber of classrooms required to
efficiently accommodate the enrolments in the sthdbe results would then be used by the
government to provide the estimated numbers otldmsrooms to serve the enrolled learners

in order to attain MDG and EFA 2015 goals and &lsaya Vision 2030.

Yieke (2006) and UNESCO (2005) noted that the FRiicp was rushed without
consultation with various stakeholders and manyesswere not addressed adequately.
According to Sifuna (2005) the government did nat d situational analysis before
implementing FPE. That resulted in confusion amahg teachers, parents, school
committees, sponsors and donors. The other chakemgluded unavailability of sufficient
physical facilities, school furniture, equipmentdaeachers among others which resulted in

overcrowded classrooms and overburdened teachebse(Ril, 2004 and ROK, 2008).

Makori (2009) says that the introduction of FPE2003 created a positive outcome because
it increased enrolment in many schools. Howeveterms of challenges it emerged that in
some schools the ratio of pupils to teachers wasgisas 70:1 which was well beyond the
recommended ratio of 40:1. There was an issueaafeiguate physical facilities where most
schools did not have adequate classrooms to accdaimdhe large number of pupils
enrolled under FPE. Building the necessary clagssoto improve access and at the same
time ensure that class sizes accommodate 35-4Qelsafor effective learning presented
enormous challenges for many countries. UNESCQQR60oted that achieving EFA goals
would require an additional 4.3 million classrootoasmprove access and at the same time

ensuring class sizes of 35-40 learners for effedgarning.

All the studies mentioned above lauded the implaatem of FPE in 2003 in Kenya as it
boosted enrolment figures in the schools. Howethery had at the same time noted that the

education resources available in schools then weeestretched. It was therefore important



that estimates of education resources like teacliiassrooms and free schooling funds
among others were determined in advance so that wleze efficiently allocated to the

projected enrolments.

According to Organization for Economic Co-operatiamd Development (OECD, 2004),
expenditure on education is an investment thathedym foster growth, enhance productivity,
contribute to personal and social development aadige social inequality. In Kenya, the
average government public spending on educatiortraiming rose from Ksh 72.3 billion in
2003/04 to Ksh 116.1 billion in 2008/09 and reduesda percent of GDP from 6.36 in
2003/04 to 5.5 in 2008/09 (ROK 2009). ROK (2005a)ed that costing of education was
done at various levels and for the unit cost, @&dsumed that for a given level, the objectives,
strategies and detailed activities are clearlyrafiand specified. The unit cost approach
helps to inject realism into allocation and molatinn of resources. This was a necessary
step if desired growth and quantitative improvermentre to be achieved in the face of

prevailing resource constraints (Nyawanda, 2008).

The government of Kenya was directly funding theicadion of learners under FPE and
FDSE by disbursing funds to schools at a capitataaa of Ksh 1,020.00 for FPE and Ksh
10,265.00 for FDSE per learner per year. A necggsacondition for free schooling was
that central budgets should be large enough to fls@danflux of new learners. Official public

expenditure from 2000/01 to 2003/04, spanning theriod before and after the

implementation of FPE in 2003 showed that the pnnealucation budget rose roughly nine-
fold over that period and increased roughly seviefd as a share of public expenditure
(ROK, 2009). That kind of huge increments in exptmd withessed when free schooling

was introduced needed to be maintained and imprassgars progressed.



It had been indicated that the government’s expgerelon education as a percentage of GDP
reduced from 6.36 in 2003 to 5.5 by 2009. That &haot have been the case because on the
side of enrolments in schools, it significantly warp by the year 2009, and even the
government had just introduced FDSE. That implikdt tthe government had not used
estimated school age population to fund the edmetasector. That could have led to

insufficient education resources being allocatethéoenrolled learners.

It was therefore important that a country projeatadhe likely future school enrolment as an
essential component of educational planning. Thuslystherefore strove to project school
enrolments so that estimates of desired educa#gsources like teachers and classrooms
could be availed to the learners, in addition tee free schooling funds which should be
budgeted for to be disbursed to primary and seagratdnools to support the implementation

of FPE and FDSE for the next 18 years.

The provision of education resources had been arn@ncern for many governments
worldwide. Extensive studies had been done on #pareion of access to educational
opportunities with a view of attaining EFA goals B§15. Most studies done in sub-Sahara
Africa had concentrated in the influence of researon performance or on optimal usage of
already available education resources but rarelynated the education resources which

should be efficiently allocated to the projectedaa enrolments.

Some of the education projection studies done emyl& included the following; Mbuthia
(2000), projected on the enrolment in Universitiesessary to meet the demand of science
and mathematics teachers in secondary schools winge study projected the teachers
required for both the primary and secondary subesgdn the country; Wambua and Nyaga

(2011), did a survey study on forecasting studest®’olment and teacher demand in



secondary schools in Nandi north and south distristenya by 2012, while this study

projected more resources for the next 18 yeardseémiole of Kenya.

Most of the studies on the projection of enrolmemd resources were done by UNESCO for
MDG and EFA 2015 goals. It was mainly Asian cowgrihat had been doing long term
projections of enrolments and resources while &distudies had been done in individual
African countries, Kenya included. Some of the Adiased studies included; Ahmed (2000)
who projected population, enrolment and the costthé State of Primary, Secondary and
Higher Education in Bangladesh for the period 2Q000; Arun (2004) who studied

projection of enrolment and teachers in India; ¢ast but not least, BenDavid-Hdar and
Adrian (2010) formulated a new model for equitabled efficient resource allocation to

schools, the Israel case.

This study included components of the three aforgimeed studies but focused on Kenya as
a country. This study therefore projected enrolmeimst and then estimated resources
required to efficiently serve the school age popaeenrolled in Kenya for the period under
study. This study drew its importance from the fiaett no meaningful fulfilment of MDG,
EFA 2015 goals and Vision 2030 could be realizethewt planning for efficient allocation

of educational resources to schools.



1.2 Statement of the Problem

Kenya’'s population census of 2009 indicated thate were 12,025,735 school age (6-17
years of age) children, out of whom 1.9 millionmpairy school ages (6-13 age group) and 2.7
secondary school ages (14-17 age group) childree wat of school. This large number of
school age population was out of schools at a tivhen Kenya was implementing free
primary education, free day secondary educationkaamya Vision 2030. Vision 2030’s main
education target was to reduce illiteracy by insmeg access and transition from primary to
secondary schools and raising the quality and agles of education by the year 2030, hence

the basis of this long projection study period ©12-2030.

Studies have indicated that the FPE program watsediwithout doing a situational analysis
and educational planners and administrators hadcbeeh consulted. The expected school
enrolments had not been projected so that necessagational resources could have been
procured and provided to the learners in good tiBtudies revealed that low achievement in
an education system was often associated with gdwrol environment. In 2010 Kenya still
required additional 15,000 classrooms for primaghosls and 5,000 classrooms for
secondary schools to decongest the overcrowdesrotams. Some classrooms had as high as
70 pupils instead of the recommended 40 pupils gi@ssroom. In addition there was a

shortage of 45,180 and 8,400 primary and secorstdryol teachers respectively.

The main problem in Kenya is that either the edonat resources available in schools are in
most instances not adequately provided to schealdinhg to overcrowded classrooms and
overburdened teachers, or are not efficiently alled to schools to accommodate, serve and
sustain the enrolments in schools. That inadequsayainly caused by lack of advance
information and data of projected enrolments taubed during a programs’ implementation,

more so when the desired policy or program is bemgemented in a hurry.
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This is a worrying trend hence a concerted efforteaeded to reverse it in order to attain UPE
by 2015 and education goal of Kenya Vision 2030isT$tudy therefore projected the
expected enrolments and then determined the qiegntit educational resources in particular
teachers, classrooms and free schooling funds @fflEFDSE funds) which will adequately
serve all the projected enrolments in primary aexbadary schools in Kenya for the period

2013-2030.

1.3 Purpose of the Study
The purpose of the study was to make projectionseptiimal educational resources to be

allocated to primary and secondary schools in Kdayéhe period 2013 -2030.

1.4 Objectives of the Study

i. To project school age population (6-17 years of) ageresponding to primary and
secondary levels of education in Kenya for theque2013-2030.

ii. To project enrolments for primary and secondarglewf education in Kenya for the
period 2013-2030.

iii. To estimate the optimum number of teachers requoethe enrolments in primary and
secondary levels of education in Kenya for theque2013-2030.

iv. To estimate the recurrent free schooling fundsiredudor the enrolments in primary and
secondary levels of education in Kenya for theque2013-2030.

v. To estimate the optimal number of classrooms requio accommodate enrolments in

primary and secondary levels of education in Kefloydhe period 2013-2030.
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1.5 Research Questions of the Study

I. What were the projected numbers of school age ptipalin Kenya for the
period 2013-20307?

il. What were the projected enrolments in primary awbsdary schools in
Kenya for the period 2013 -2030?

iii. How many teachers were required for the projectedlenent?

V. How much were the free schooling funds for the neats in primary and
secondary schools in Kenya for the period322Q307?

V. How many classrooms were required to accommodatprimary and

secondary schools enrolments in Kenya dutiegoeriod 2013-20307?

1.6 Significance of the Study

The results of this study might be used by edunatiplanners to plan for efficient provision
of educational resources in primary and secondamgas. The educational resources which
might be planned for included teachers’ training agcruitment, identified sites for building
of new schools, construction of new classroomsgbtgdreparation and disbursement of Free
Primary Education and Free Day Secondary Educd#tiots. The results might also be used
to determine future policy changes in the educaegtor. Planners might also use the results
to predict the effects of earlier events on latewvalopments since once educational

development has commenced, then it seems to gtentlessly under its own momentum.

1.7 Assumptions of the Study

The study assumed that the gross intake rate, gremand wastage rates as well as
demographic factors would remain constant for theod provided for in the referenced

documents. At the same time, it is assumed thaPtipél to Teacher Ratio (PTR) will remain

constant at a ratio of 40:1 in both primary andoséary schools and that a classroom will
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accommodate 40 pupils. The resource allocation avadply equally to the school age

population whether enrolled in public or privatécaols.

1.8 Limitations of the Study

The study looked at general national figures withoegional considerations. Social,
economic and cultural factors were not taken intooant although they might influence
enrollment. Census data, demographic variablesiatednal efficiency rates might suffer
from various sources of error. Last but not lehgtjre policy pronouncements in relation to
population control and education sector were riarianto account.

1.9 Conceptual Frame Work

This study was based on a conceptual frame workvhiich the independent variable
determining the allocation of educational resouraes the school age population. The
population of school age was influenced by demdgragactors such as fertility and
mortality rates. The enrollment of school age papoh was influenced by the demographic
life survival rates, and intervening internal efflacy parameters such as gross intake rate,
promotion, repetition, graduation and transitiotresa Optimal allocation of resources was in
turn determined by existing government ratios, gdike pupils to teacher ratio (PTR),
teacher’'s weekly load and capitation per learnée @ependent variables examined in this
study were the education resources which were éeacblassrooms and free schooling funds
(FPE and FDSE funds). This study determined thentifies of the dependent variables
which could be optimally allocated to the projecadollments in schools in Kenya for the
next 18 years with an aim of attaining MDG No.2 AEFO15 goals and realization of Vision

2030.
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School Age population Education resources
Primary and secondary N > - Classrooms

School age population aged 6- - Teachers

17 years of age - Free schooling funds

(FPE and FDSE funds)

Demographic factors
- Demographic life
survival rates
Internal efficiency
parameters
- Gross intake rate,
promotion, repetition
rates,
graduation/completion
and transition rates
Government ratios and
rates
- Pupils Teacher Ratio,
Teachers weekly
workload, pupils
classroom ratio, per pupll
capitatior

Fig.1.1: Conceptual Frame Work

Fig. 1.1 is a conceptual frame work showing howestelent and independent variables are
interacting. The independent variable comprisethefschool age children of 6-17 years old.
The dependent variables are the teachers, freeolsopofunds (FPE and FDSE) and
classrooms; they were being influenced by the &ddearners who were determined by the
prevailing demographic life survival rates, grostake rate, class survival and repetition
rates, graduation, and transition rates; and finiddé government rates which were used to
determine the quantities of the educational ressurequired to optimally serve the school

age children enrolled.
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1.10 Definition of Significant Terms

Basic education

Classroom -

Education resources

will mean primargdasecondary levels of
education covering standard 1 up to fornr fou
will be a room which accommodates 40 learners
per grade

will mean education inputs mainly the teachers,

classrooms and free schooling funds

Efficient allocation -

Flow of students -

Pupil: teacher ratio (PTR) -

School age population -

Stream -

Student cohort -

Survivors -

Free schooling funds

will mean optimal and standard level of
provision of education resources as per the
official Kenya government rates
is simplified representation of movement of
students from the entry point to the exit point
is the total number of pupils in a school divided
by the number of teachers in the school per
academic year

will mean the basic educatage bracket of 6-
17 years of age; 6-13 years for primary level of
education, and 14-17 years of age for secgndar

level of education

refers to a group of students in the clagsroo
a school

group of students in a particular grade in a

particular year

are the students who move into subsequent
grade in the subsequent year
will mean the allocated FPE and FDSE funds to

all enrolled in a year of study.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

Related literature was reviewed in this sectiorestablish the link between the school age
population and optimal allocation of educationaow@ces as indicated in the objectives of
this study. The purpose of this study was to ptopgtimal allocation of education resources
to primary and secondary schools in Kenya during pleriod 2013-2030. Literature on

interaction between population and education, pasvlment trends, teachers’ availability,

and free schooling funds and classrooms availghilés reviewed.

2.2 Interaction between Population and Education

High rates of population growth in the past stifluenced the number of children being
enrolled in schools all over the World in spitetlod significant decrease in fertility from 5 in
1960s to an average of 2.7 children in 2000 (UN3200he World’s total primary school age
population for example, grew from 600 million i820 to 648 million in 2000, and looked
set to reach an estimated 701 million in 2015 (URBS2000). Those figures showed the
scale of efforts that the World needed to make ¢etrthe potential demand for education and
ensure that all school age population were enrdied?2015. In sub —Sahara Africa, the
school age population was set to increase fromnillion in 2000 to 140 million in 2015.
Kenya was one of the Sub-Saharan Africa countriesr&vdemand for education remained
high against scarce resources. Access to educd#ierefore must be planned for to
adequately accommodate the growing demand (UNESIG)2It was hence important that
enrolments were projected so that the scarce resspawvailable could be efficiently allocated
to the learners. This study provided the enrolnm@pjections to be used by the education

planners to efficiently allocate the scarce edocatesources to schools.
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In Africa with the exception of Mauritius and SouMfrica, the ratio of children aged 5-14
years to the active population exceeded 50 perdért meant that for purely demographic
reasons, the goal of education for all was mucbelato achieve in Africa than elsewhere
(Mohanty 2010). In contrast, that percentage wastan the countries that had long been
industrialized. For instance in Japan and Germtrgy/ ratio of 5-14 years old to the active
population was about 16 per cent. Educational dgwveént therefore had two factors
working in its favour in the wealthy countries, whi were abundant resources and a
proportionally smaller school-age population (Motya2010). KDHS 2008-2009 report
projected the population of Kenyans to reach 39ilBom people at the end of 2009 with a
population growth rate of 2.9 percent per annume ©ther basic demographic indicators

were indicated in Table 2.1 on page 19
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Table 2.1: Selected Demographic Indicators in Kergyfor the years 1969, 1979, 1989,

1999, 2009 respectively

Indicator 1969 1979 1989 1999 2009
Population(millions) 10.9 16.2 23.2 28.7 39.4
Density(pop/km?2) 19.0 27.0 37.0 49.0 67.0
%Urban 9.9 151 18.1 194 21.0
Crude birth rate 50.0 54.0 48.8 41.3 34.8
Crude death rate 17.0 14.0 11.0 17.7

Total fertility rate 7.6 7.8 6.7 5.0 4.6
Infant mortality 119 88 66 77.3 52
rate

Life expectancy at 50 54 60 56.9 58.9
birth

Source:CBS, 1970, 1981, 1994, and 2002

The KDHS report indicated that fertility levels ¢iaed from 8.1 births per woman in the late
1970s to current level of 4.6 births per woman. @eeline in fertility was expected to be

manifested in the age distribution of the countrgtgpulation. Mortality rates rose since
1980s presumable due to increased deaths from H&/AADS epidemic, deterioration of

health services and widespread poverty (KNBS 20AGhough the birth rates had been
decreasing over time, it was still higher than dleath rates. That coupled with Kenya'’s high
fertility rate; the population was bound to keepimereasing and would be characterized with
a youthful population. A study done by the governmiadicated that about 43% of the
population was younger than 15 years (KNBS 2018)ethat the country’s population was

characterized with a youthful population and theilfy rate was still high, the school age
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population was bound to keep on increasing anatfphanned for, the available education
resources were likely to be overstretched. Thidysfurojected the school age population for
the next 18 years and then estimated the educasmurces which could efficiently serve the

enrolled learners.

UNESCO (2007) stated that age structure of the lptipn determined the size of the school
age population and that the greater the numbechadad age population, the greater the need
to create more classroom space and recruit mohdems The number of future births

affected the number of children to be accommodatexlery level of education system each
year and equally on the rate of construction of wagsrooms. A fall in the number of birth

rates or migration was also important to plannersuech patterns could lead to a policy shift
in regard to closure of some schools and balanairige under-utilized teachers. This study
therefore endeavored to project the enrolment® @80 in Kenya. The main aim was to aid
the education planners to plan for efficient altama of education resources to meet the
potential demand for education in order to fuIDGs, EFA 2015 goals and Kenya’s Vision

2030 education goal.

The Kenya Vision 2030 is Kenya’s blue print for 862030 plan period which aims at
making Kenya a newly industrializing, “middle incencountry providing high quality life
for all its citizens by the year 2030” (NESC, 200he education goals of Vision 2030 are to
provide globally competitive quality education atmdining and research for development.
This is to be done by reducing illiteracy by in@eg access to education, improving the
transition rate from primary to secondary schoald aaising the quality and relevance of
education.

This study used age-sex component method to pritjecchool age population. This method
depended upon the assumptions on the dynamicseofpdipulation parameters such as
fertility, mortality, life expectancy, survivorshiatio, and migration. These were summed up
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in model life tables grouped in 5 years band angdasted after every 5 years. In the
computation process, projections were made for iesnand males combined in the 5 year
age bands after the base year was obtained byphyuig the base population by age-specific

survivorship ratios, which was algebraically exgesbas

t+5 ttot +5

_ t t+2.5
Px+5 - Px* Sxtox+5+ NM

X+5

Where P is the number of persons of a given saxidtyear t in 5 year age group X, S
represents the sex specific survivorship of a giser and NM is the net number of in-
migrants during the five year interval which wag applicable for the school age population

(Ahmed 2000) due to the insignificant migratorytpat of school age population.

2.3 Past Enrolment Trends in Kenya

Ambitions to universalize primary enrolments, wag new in many sub-Saharan Africa
countries. In many cases progress since indepeadead stalled and the gains made in
1960’s and 1970’s had been lost (Somerset 200Thelpolicy climate of 1990’s and into the
21st century, there was a primary concern for pgvalteviation in development strategies
by seeking to provide funds to ensure that univepsenary education formed integral
component of national and sustainable poverty @tmn (Gould B. & Ulli H. 2002). EFA
had added a new impetus to the push to improvesadoeeducation of Africa’s children
(UNESCO 2008a)

In Kenya primary school going age ranged betweds3 §ears. This was the first phase of
8.4.4 education system. The main purpose of priredocation was that it prepared learners
to participate in the social, political and economiell being of the country and also made
them to be global citizens (Education Info Ceng806). In addition it catered for learners
who wished and had the means to continue on witbretary education. Primary education

was universal, and was offered free as per Kengarsstitution (ROK 2010). Kenya had
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always placed education as a priority at all leaed promoted it as a key indicator for social
and economic development. At independence there fearer than 900,000 Kenyan children
attending primary school but by 2007, the numbet geown to 8.33 million (UNESCO,

2008c).

The government of Kenya had previously attemptedrplement free primary schooling
which resulted in an unexpected surge in the ergotsleading to overcrowded classrooms.
For instance in 1973, the government announced jarndtiative that beginning 1974
school year, formal school fees were abolishedtHerfirst four primary grades (Somerset
2006). The impact of this reform on the retentidnthee 1971, 1972 and 1973 already in
schools and the 1974 intake improved. The goverhmesponded to the sudden jump in

primary enrolment by hiring large numbers of unteal teachers (Somerset 2006).

In 1978, the government of Kenya again announcethan reform that from the beginning
of 1979, primary schools would no longer be pemitto collect building funds by direct
levying from the families sending pupils to schodisstead, funds were to be raised by
Harambee (self help) activities involving the conmiyt as a whole (Somerset 2007). This
resulted in an increase in Grade | intake and erent in general. The government in that
case responded not by recruiting new teacherd)ypirtcreasing class sizes which resulted in

an increased pupil to teacher ratio from 33:1 td §3omerset 2007).

It was sad to note that in spite of the efforts enhgl the government in the two cited cases,
some school age population still remained non-é&dobr the enrolled ones dropped out
shortly afterwards. Studies indicated that the anrelment persisted due to the following
reasons; Teachers, classrooms and other learrsogrees were inadequate and low income
families remained too dependent on the labour fofddeir older children (Somerset 2007).

That therefore made projection data which indidatere trends in enrolment and other
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developments an important factor of planning in cadion because once an educational
program had commenced, it seemed to grow relehtlaager its own momentum (Forojolla

1978). The results of this study filled the gaprgjecting data for future enrolments and
offered guidance by estimating the provision ofcheas and classrooms so that the
government could not be overwhelmed by upsurgenadlment whenever a new reform was

implemented.

The government of Kenya finally implemented freamarry education policy in 2003 when
NARC government was sworn in office after winnimg 2002 general election. This had a
significant impact on enrolment in primary schoassis shown in Table 2 .3 on page26

Table 2.2: Primary schools enrolment data from 20020 2008

Year Boys Girls Total GER NER

2002 3,073,932 2,988,831 6,062,763 88.2 77.3
2003 3,674,398 3,485,124 7,159,522 102.8 80.4
2004 3,821,837 3,575,209 7,397,046 104.8 82.1
2005 3,912,399 3,690,112 7,602,511 107.2 83.2
2006 3,896,578 3,735,535 7,632,113 107.4 86.5
2007 4,258,616 4,071,532 8,330,148 107.6 91.6
2008 4,358,709 4,205,113 8,563,821 109.8 925

Source MOE-EMIS 2009

Following the implementation of FPE, enrolment eased significantly by 20 percent from
6.0 million in 2002 to 7.2 million in 2003; the NER Kenya grew by 15.2 percent between
2002 and 2008 hence indicating progress towards MIDG EFA target in 2015. GER of
109.8 in 2008 showed the improved level of accegwimary education irrespective of age.

The reported NER indicated that 7.5 percent of stlage population was out of school.
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Districts that registered 20% increase in enrolmer2003 hardly recorded more than 5% in

2004 (Muthwi 2004; Own & Associates 2004).

Muthwi (2004 )concluded that the FPE initiative28f03, similar to interventions in the past,
was pursued as a matter of political expediency wag not adequately planned and
resourced within the consequences of drop outfaltidg educational quality (Muthwi (
2004). In order for all school age population to dreolled, there was a need to provide
adequate education resources to attract and sustam in schools. That implied that
enrolments had to be projected and necessary éolucasources estimated to be allocated to
schools. This study strove to project future enesiis and act as a guide to the government

in the provision of resources to the schools.

Mukudi (2004) addressed the issues of sustainalilitegard to UPE in Kenya including
resource capacity and educational output. He cdedthat without adequate investment, the
synergies between educational access, economidly@vd poverty reduction might not be
capitalized on and a vicious cycle might be obsgienhich global competitiveness became
elusive in the absence of investment in knowledgaton. Mukudi (2004) and Vos (2004)
argued that given the financial constraints thaty&efaced, meeting the EFA target required
a more efficient resource allocation within the @aition sector. The reasoning above formed
the purpose of this study to project school agaufaon and enrolments to be served so that

estimated education resources were efficientlycatied to schools.

The EFA Global Monitoring Report (2011) indicatdthtt the World was not on track to
achieve MDG number 2. If the trend continued thegré could be as many as 72 million
children out of school by 2015, an increase overthien levels of 67 million children. Raja
and Burnet (2004) noted that countries that hadessfully increased enrolment faced two

particular problems; enrolling the remaining 1@tbpercent of the school age population at
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primary level who tended to come from low incommilgées and also ensuring that those in

school benefited by learning.

The experiences in Kenya, Uganda and Tanzania shtve the elimination of fees at the
primary level could have dramatic results. Howeviery enrolment among the poor
households still presented a problem. That lowlement could have reflected lack of supply,
the opportunity cost of attending school, the peexk low returns from schooling in the

labour market and long distances to schools (Ragutaet 2004).

The challenges mentioned above could be solved fhigieatly allocating education

resources to the learners so that distances tmkch@re reduced by having schools built
closer to the learners and teachers adequatelydeavo guide the learning process. This
study endeavored to provide projections of enrobsieo that estimated resources could be

efficiently allocated to schools and schools sdpgropriately.

In Kenya, secondary education was the second té\fermal education and was attended by
learners aged 14-17 years. However, there werscabere underage or overage learners
were enrolled. Secondary education strengtheneddheral knowledge acquired at primary
level of education leading to further training aamchuisition of skills that were required in
different occupations in the industries, servicet@eand self employment. It was aimed at
meeting the needs of students who terminated #gtication at that level and those who

proceeded onto higher levels of education (Edundtitormation Centre 2006).

Since Kenya's independence, the competition foosgary schooling entry had steadily
intensified. In 1963, there were only 30,121 seeondchool students and then later on the
enrolment in secondary level of education improfreth 881,328 in 2003 to 1,180,267 in

2007 (ROK 2008b). The GER increased from 28.5 perce2003 to 42.5 percent in 2008
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while NER rose from 18.6 percent to 28.9 percer20A8. The transition rate from primary

to secondary education level rose from 42.7 perce?2®03 to 72 percent in 2010.

That was as a result of implementation of FDSE tmipvith expansion strategy of increased
class sizes from 40 to 45 students; schools to ladveast 3 steams per class; and also
schools built out of CDF initiatives expanded ascéBOK 2008b). Based on the 2009
census, secondary schools attendance was only illi@nout of the 3.5 million boys and
girls aged 14-17 years who should have been imskeey schools giving gross attendance of

51.2 percent (ROK 2010).

In order to make secondary education in Kenya dffole, the government introduced FDSE
in 2008 and this initiative made enrolment at fleatl to more than double just within four
years. Kenya’s former Education secretary Prof. i&odted that the enrolment in primary
schools had increased to 9.4 million in the yeat12as compared to 5.9 million in 2003,
while for secondary schools, enrolment had incréasd.7 million up from 800,000 in 2008

(ROK, 2012b).

Despite the fact that FDSE was being implementetthat there was a significant increase
in secondary schools’ enrolments, around 2.7 milsecondary school age children were not
enrolled. It was important to note that once acthliid not graduate from primary level of
education, then such a child would never acquicersgary level education; and secondly
enough classrooms space must be availed for langbers of primary level graduates to

transit to secondary schools.

Enrolments in secondary level of education coully be improved if the transition rate from
primary to secondary level was enhanced and whewagidn resources were efficiently
allocated to schools. That could be done by firsjgeting the enrolments in schools and then

estimating the resources required by them. Thislystendeavored to fill this gap by
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projecting enrolments in primary and secondary etiog, then estimating education

resources that could efficiently serve the enrodleiddren.

2.4 Enrolment of School Age Population

Many countries are struggling to get children iptomary schools at the official starting age.
In 2008 only 56 percent of children starting schioasub-Saharan Africa were of the official

primary school age, and in Eritrea the figure wadav as 16 percent (EPDC 2008). In
Tanzania, the share of children starting schothatofficial age was 14 percent in 1999 and
increased to 87 percent in 2007 due to the enfazoeéof policies such as fee abolition, more
stringent regulations on entry age limits and akéwve programs for over age children

(Lewin and Sabaot, 2009).

Getting children into primary schools was the fpatt of the UPE contract and once children
were in school, then the government needed to asidiee problems affecting retention,
progression, completion, and more so drop out whiflhenced the other three. In the case
of Kenya, the introduction of FPE policy had infheed the dynamics of enrolment in
primary schools as stated in table 2.3.

Table 2.3: Primary Schools enrolment Indicators inKenya

Year  Completion rate Survival rate to class Dropoutrate  Transition rate to

5 form 1
2003 68.2 90.1 2.0 42.7
2004 76.2 84.9 6.5 56.0
2005 77.6 90.33 4.9 67.3
2006 76.3 91.65 6.4 59.6
2007 81.0 72.35 3.5 59.9

Source: MOE-EMIS 2009
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As shown in Table 2.4, survival rate to class 5 Wwaher than completion rate at primary
level and transition rates to form 1 over the iatkcd period. The government then needs to
investigate what could be affecting internal efitcy after class 5 in primary schools. —

Education Management Information System (ROK 2009).

Therefore there is an urgent need to put strategiplace to increase intake, completion and
transition rates to 100 percent to be in line Wit government’s commitment to offer free

and compulsory basic education. The starting psould be to project the enrolments so that
estimated education resources could be plannebtlyfdhe education planners to use when
allocating resources. This study projected enrotsrand determined estimates of education

resources for use by the government when allocaéisgurces.

Baraza (2003) recommended in her study that thergovent should enact laws that govern
enrolment in schools whereby schools should redliistudents enrolled and be accountable
directly to the Ministry of Education for those d&nts who drop out of schools. Abdulahi
(2001) cited decline in school attendance in N&#stern province in Kenya by more than
half in term 1 in 2001. It was reported that mdrant 60 percent of secondary school students
in the province had not reported to school becafisgck of school fees and food. He further
noted that a combination of other factors suchta# shortage, poor infrastructure and low
resource allocation by the government hamperedatidwmal programs in the region, hence

the low enrolment and transition rates.

The two studies were concerned with non-attendaricechool age population and noted
resource inadequacy as one the causes of non-atissnd-or all school age population to be
enrolled, then sufficient resources had to be giediin schools. The provision of enough

resources to schools could only be provided if lieneats were projected. This study strove
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to project enrolments and then estimated educagsources which could be efficiently

allocated to schools to support the enrolled learivethe schools.

Enrolled school age population was mainly deterohirey the intake, retention and
completion rates of education in a system (EPD@820PIlanning for intake of grade 1
pupils in each country was very important and t@ild only be done if projected intake
numbers were known in advance. A 2011 Global MaoyiReport on EFA noted that intake
patterns had a crucial bearing on subsequent sigre Ensuring that children started

school on time was a prerequisite for UPE.

Internal efficiency under UPE was about comple@nfull primary cycle at the appropriate

age while delayed school entry age was associatttdimcreased risks of drop out. One

reason was that late entry was often associatddhigher rates of repetition in early grades,
which could increase the costs of education to élooisls and weaken the internal efficiency
of education system (EPDC, 2008). Starting earlyld@lso have adverse consequences;
repetition rates for under-age children tendedetonich higher than for those who started on
time. For instance in Kenya, first grade repetitrates were more than twice higher in the

cases of children entering schools before theiaffgtarting age (EPDC, 2008).

Projections of the future size of school age papdaenrolled at any level of education
constituted the starting point of educational plagnThis was so because it provided the
basis of estimating the future number of schodssstooms, teachers and other facilities
(Ahmed 2000). Enrolment projections informed uswlimw many learners were likely to be
enrolled at some future time, assuming change® @hanges in the educational system, with

past trends continuing unchanged or changed asdoeational future plan.

The objective of projection would be to developasib frame of reference for the future. The

projections were determined on many parameters asarowth of school age population,
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the intake ratio, and promotion, repetition andptnat rates (Ahmed 2000). Thus, the factors
to be considered would be population of admissga ¢éhe admission rate of the first grade,
the repetition rates of different grades and thmmation rates at different grades (Ahmed

2000).

This study used the Cohort projection model. Theocoprojection model was similar to the
ones used by World Bank, UNESCO and many othertdgesnwhich planned their systems
based on projected enrolments. The core of allethmedels was a matrix of pupil flows

where pupils entered the system in grade 1, antl y=ar flowed to the next grade according

to the promotion rate, or repeated the grade actptd the repetition rate.

This study adopted the past enrolment indicators cdhort and then extrapolated them into
the future. This was done by analysis of what hapdeto the cohort of students as they
progressed through all the grades of a level. Cdéatipimn depended on past enrolment’s
intake ratio, retention/survival and repetitionesabf the school system. With the enrolment
indicators computed from past series of enrolmaé,dcomputation of progression through
retention and repetition rates between grades fowmber of years was examined for

possible trends. If no discernable trend emergedyfades, then the averages for the ratios
were calculated and then assumptions made of fuetention levels. By applying the

observed intake ratio, the size of the future st@rtohorts could then be estimated from the

future school age population. That explanatiorhefrhodel was summarized in Table 2.4.
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Table 2.4: Generic Matrix for Pupils Flows Calculatons and Projections

New Grade 1 pupils Grade 2 pupils Grade 3 pupils Gageipils
entrants[N]
Yearl GIR[t]*E[t] P[1,t] P[2,1] P[3.1] P[G-]

Year2  GIR[t+1J*E[t N[1t+1]+P[1t P[Lt*p[1t+P[2 P2t*p[2]+P[ P[G-1t*p[G-
+1] Jr{L.t] AFr[2.4] 3,41[3.1] 1,{+P[G-t]*1[G-]
Year3  GIR[t+2]+E[t N[Lt+2]+P[1t P[Lt+1*p[lt+1 P[2,t+1]*p[2,t+1 P[G-1,t+1]*p[G-
+2] 1LY P22t #PEBHIM3E  1,t+1]+P[G,t+1]4[G
+1] +1] 1]
Final  GIR[TI*E[T] N[L,T[+P[1,T- P[1,T-1]*p[1,T- P2 T-1*p[2,T- P[G-1,T-1]*p[G-
year 1]#1[1,T-1] 1]+P[2,T- 1]+P[3,T- 1,T-1+P[G,T-

1J#[2,T-1] 17#[3,T-1] 1[G, T-1]

Source: EPDC Cohort Projections Model Pro Enrol mat

The projection years were symbolized by (t), with for the final year of the projection, and
grades were symbolized by (g), with (G) for theafigrade of the system. GIR was gross
intake rate; E was population of the official entrye; N symbolized new entrants; P (1, t)
was pupils in grade 1 in year t; p (1, t) was thenpotion rate in grade 1 in year t; r (1, t) was

the repetition rate in grade 1 in year t.

2.5 Provision of Teachers

The role of teachers had long been recognizedrasat¢o the delivery of instructions as well
as to the quality of education. Mackenzie (1983)cied in Mbuthia (2000) noted that
effective learning depended heavily on the clagsroeacher centered activities and on the
teachers’ tasks given that in contemporary timesethvere hardly any institution other than

schools that provided learning opportunities arstiructional experiences.
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For a school to be functional, it needed teacheralli disciplines to guide the learners in
various curriculum areas and in administration cio®ls. Consequently, the planning of
teacher requirement and supply was a central conterthe development and smooth
functioning of any education system. Teacher regpént and supply were further central to

education planning because of the cost of emplowaghers.

RoK (2005a) noted that teachers were an imporesaurce in the learning process, their
training and utilization therefore required criticagnsideration. The demands for teachers
depended on the enrolment of learners in schoolignBnt (1976) as cited in Wambua and
Nyaga (2011) pointed out that school enrolmentiénpast enabled educational planners and
policy makers to foretell human resources neededuture years. Therefore to forecast the
number of teachers needed in future then the nurobésarners to be taught should be
known. This study would therefore aid the educafitamners in planning for teacher training

and recruitment to serve the projected enrolments.

The teacher resource was an important input ineaciy the objectives of the education
sector. Equitable distribution of teachers had baerhallenge in teacher management in
Kenya and the number of teachers had remained aminstver years despite growth in
enrolment and the number of educational instit@widrhis resulted in a shortage of teachers

which impacted negatively to the access and quafigducation (ROK 2008b).

In 1997, there was a freeze in teacher recruitrbgrthe government of Kenya where TSC
was only allowed to replace the number of teachriting through natural attrition. With the
introduction of FPE in 2003, there was an upsurgenrolment in public primary schools.
The two factors exerted pressure on the teacheures hence high PTRs. The number of
teachers had remained constant over the years teoep4,000 recruited in 2007/2008

financial year to bring the total to 239,000 teasH&OK 2008b).
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There has been a general increase in PTR frorm3D02 to 45 in 2008 nationally in
primary schools. There was a need to urgently implg the TSC teachers staffing norms of
2005 that recommended balancing of teachers arehttatization of teacher recruitment for
primary and secondary levels of education in Ke(®K 2005c). That would allow the
government to distribute primary school teachersssregions based on the recommended

PTR of 45:1 for high potential and 25:1 for ASAlgrens.

Given that school age population in Kenya was badonkieep on increasing due to her high
fertility rate and youthful population, the prowsi of teachers should not be stagnated but
should be guided by the enrolments in schools anidigs governing staffing of teachers.
Enrolled learners could only be sustained in schdoadequate numbers of teachers were
attending to them. This study provided optimal nemlof teachers for the projected

enrolments in the next 18 years to be providedhoals by the government.

According to UNESCO (2005) enrolment statisticsrfed the basis for investment decisions
in education and teachers were the most importeadeanic input in education. Teacher
requirement was determined by future school enrotraad staffing standards of the school
system. The school enrolment was further contrdshethe number of school age population,
their ages and lengths of attendance, enrolmerdsrand pupil: teacher ratios. Staffing
standard was based on out- put labour ratio comyriardwn in education as pupil: teacher

ratio (Williams 1971) as cited in (Forojolla, 1993)

TSC came up with a manual on staffing function2@®8 from a research done in 2005
which stipulated that in primary schools, there ldoapply two scenarios where first, one
teacher per class plus 2.5 percent with no provis@r administrative allowance and a

second one of PTR of 45:1 in high potential aread 25:1 in low potential areas with
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provision of 0.75 full time equivalent administkagiallowance. The projection done then was

as shown in Table 2.5.

Table 2.5: Teacher Requirement for Primary Schoolsin Kenya in 2005

Primary schools Teachers on duty Projected total Gap
Scenario 1 (PS1) 170,611 215,791 45,180
Scenario 2 (PS2 170,611 193,350 22,739

Source: Study on new teachers staffing norms (ROK, 2005c).

Table 2.5 indicated that scenario 1 would projeetcher requirement for primary schools to
be 215,791 in 2005 giving a shortage of 45,180heis; while scenario 2 gave a projection

of 193,350 teachers in2005 giving a shortage of32feachers.

The study also used and analyzed two scenariothéosecondary schools as follows. First
scenario was based on the existing staffing normrgvthe weekly work load per teacher was
27 lessons (18 hours) per week of student-teachietact time and second scenario was
based on the recommended staffing norm where treklwavorkload per teacher was 30

lessons (20 hours) per week of student-teachercbiitme. The projections done then for

secondary level were as shown in Table 2.6.

Table 2.6: Teacher Requirement for Secondary Schaoin Kenya in 2005

Secondary schools  Teachers on duty Projected total Gap
Scenario1 (SS1) 57,209 65,609 8,400
Scenario 2 (SS2) 57,209 63,139 5,900

Source: Study on new teachers staffing norms (ROK, 2005c).
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Table 2.7 indicated secondary schools teacher negent when scenario 1 was used would
have 65,609 teachers giving a shortage of 8,40théza while scenario 2 projected teacher

requirement to have been 63,139 giving a shortd§e960 teachers in 2005.

Besides the implementation of new teacher staffioigns that proposed various strategies of
teacher utilization, there was need to immediatetyruit additional teachers to address the
identified shortages. Kenya Vision 2030 proposestrategy to employ additional 28,000

teachers as one of the flagship projects in the 3@@8.

The research done by TSC in 2005 indicated thaetkeas shortage of teachers in both
primary and secondary schools in Kenya regardlésheoscenario applied. That therefore
called for long term projection of enrolments satthraining and recruitment of teachers
could be done objectively. This study thereforenested the number of teachers who could
effectively handle the enrolments in both primangd asecondary schools under the

assumption of MDGs, EFA 2015 goals and realizabibiienya Vision 2030.

2.6 Recurrent Free Schooling Funds

Unit cost is an indicator of the investment by dos in learners at different levels of
education. Chesswas (1969), as cited in Nyawar)8) notes that education unit cost
should be rightly stipulated unit expenditures lsesit deals only with actual expenditure of

funds directly on the educational services. The coét commonly used is cost per student.

The unit cost approach helped inject realism Incation and mobilization of resources,
which was a necessary step if desired growth arahtgative improvement were to be
achieved in the face of prevailing resource comgsgOECD 2004). Expenditure per student
was an indicator of the investment made by coumtiieeach level of education. It was

obtained by dividing the total expenditure on ediocel institutions at that level by the

34



number of full time students. Only educational ilagions and programs were taken into

account for which both enrolment and expenditute deere available (OECD 2004).

In Kenya, the average government public spendingdurcation and training rose from Ksh
72.3 billion in 2003/04 to Kshs. 116.1 billion i®@3/09 and reduced as a percent of GDP
from 6.36 in 2003/04 to 5.5 in 2008/09 (ROK 2008).national level, public spending on
education was highest when compared with otherlbksertors, which was 73 percent of the
expenditure. In addition, annual budgetary allarato education in Kenya had risen from 35
to 39 percent from 2000 to 2004, with about 79 @ercgoing towards planning and

administration costs (ROK 2005a).

A study by Olel (2000) revealed that PTR, non-teaclecurrent expenditure, teacher
gualification, and teacher salary were among thealbkes that influenced recurrent unit
costs. It was notable that expansion in enrolméoulsl be accompanied by quantitative
expansion of physical and human resources in sshhehce it called for increased financial

resource to meet the increased educational demand.

The unit cost approach helped to inject realisra altocation and mobilization of resources.
That was a necessary step if desired growth andtitg@ve improvements were to be
achieved in the face of prevailing resource comgsgNyawanda 2008). Kenya government
introduced a sector-wide approach to planning iIrSBRE 2005-2010 which manifested the
government’s pledge to give quality education tkahyans. That signaled a move from the
previous Harambee spirit system, under which comtiegnvere responsible for sourcing for
the funds to build schools to a system under wkirehgovernment was looking forward to

provide the required learning resources (ROK 2005b)
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The government of Kenya was directly funding theicadion of learners under FPE and
FDSE by then disbursing funds to schools at a cost of Ksh 1,020.00 for FPE and Ksh

10,265.00 for FDSE per learner per year (ROK, 2D05a

The cost to be incurred on the teachers’ salabesrding, lunch programme, and PTA
projects were considered out of scope in this stieravenir (2006) stated that it was
generally agreed that teacher element being ustedliargest, should be separated. Likewise
it was obviously necessary to separate the cobbafding element in boarding schools and
lunch programme in day schools. This study theeefestimated the amount of FPE and

FDSE funds to be disbursed to schools every yeahéperiod under study.

A necessary precondition for free schooling is thettral budgets should be large enough to
fund the influx of new learners. For instance o#ficoublic expenditure from 2000/01 to
2003/04, spanning the period before and after tif@ementation of FPE in 2003 showed
that the primary education budget rose roughly +hote over this period (ROK 2009). That
kind of huge increments in expenditure withessederwtliree primary schooling was

introduced needed to be maintained and improve@as progressed.

It had been indicated that the government’s experelon education as a percentage of GDP
reduced from 6.36 in 2003 to 5.5 by 2009. That &haot have been the case because on the
side of enrolments in schools, it significantly warp by the year 2009, and even the
government had just introduced FDSE. That couldehénen led to insufficient education
resources being allocated to the enrolled learriexrgas therefore important that a country
projects on likely future school enrolment as aseaial component of educational planning.
This study therefore strove to project school enmsits so that estimates of desired education

resources could be efficiently availed to the leasnincluding the free schooling funds.
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2.7Provision of Classrooms

Classrooms were considered as one of the firsta@rinfrastructure facilities used in schools.
They protected and accommodated learners from haestther conditions and enhanced
controlled learning in schools (UNESCO 2007). ltter noted that schools in low income
areas suffer frequently from overcrowded and poweétilated classrooms, lack of qualified

teachers and limited resources available for legrmaterials.

EFA (2010) monitoring report indicates that low i@slement levels were often associated
with poor school environment. Badly ventilated sta®ms, leaking roofs, poor sanitation
and lack of materials presented significant basrier effective learning in many schools.
Building the necessary classrooms to improve acaegsat the same time ensuring that class
sizes small enough for effective learning preseetemrmous challenges for many countries.
The report further indicated that the cost of adnig EFA by 2015 were estimated on the
basis of building sufficient and good quality clagsns to accommodate all students in
classes of 35-40. That allowed children to be tauglgroup sizes that were manageable for

teachers and each teacher was equipped with & silagisroom.

A study established that 30 percent of the sto¢kdassrooms in Sub-Saharan Africa were
either temporary constructions or needed serigpgine (Theunyck 2009). UNESCO (2010)

noted that achieving EFA goals would require addai 4.3 million classrooms to improve

access and at the same time ensured class siagghefioo effective learning. Kenya required

additional 15,000 new classrooms at primary an@® & secondary levels as indicated in
UNESCO 2008-2015 classroom projection so that ed@bsroom could accommodate 45
pupils in high potential areas and 25 pupils in AS#eas (ROK 2005c). It was therefore
important that the government improved the schoelsvironment and decongested the
overcrowded classrooms for high achievements tee@kzed in schools. That could only be
realized when the government projected enrolmemtscarresponding education resources
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requirements. This stud filled that gap by estingtthe optimal number of classrooms
required to efficiently accommodate the school pgpulation in the schools, the results
could then be used by the government to provideeghienated numbers of the classrooms to
serve the enrolled learners in order to attain MPDEFSA 2015 goals and realization of Vision

2030.

Classroom facility was one of the first requirensemd impart education. After having
enrolment data for the projected year the next sk generally to project the classroom
requirements. The algorithm of calculation wasleas\s below:

Total classrooms|[C] = Total enrolment/Average nundigupils per classroom (E/APP).
Total classrooms in the base years=E o(E/APP),

Total classrooms in the projected year = C t{E3APP);

This study therefore determined the number of obmsss which could effectively
accommodate the learners enrolled at both primadysgcondary levels of education under

the assumption of EFA 2015 and in realization ofy@Vision 2030.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This section described area of study, study desgrdy population, sample and sampling
procedure, instruments of data collection, valicatyd reliability of the instruments, data

collection and data processing procedures.

3.2 Study Design

This study employed trend analysis of past timaesedata of important indicators of
population size and structure; enrolment and irtleefficiency parameters like gross intake,
promotion and repetition rates of an educationesgstAhmed (2000) used trend analysis of
past time series data when projecting the pomiagnrolment and the costs to the state of
primary, secondary and higher education in Banglader the period 2000-2020. This
study replicated the design by first projecting sthool age population from the base year
2009 and the base data which was the 2009 populat&msus. This population was
calculated for every age, 6-17 years ages for y2@i8 to 2030 by applying demographic
survival rates as indicated in model life tableTable 4.2 on page 51. Once the school age
population was projected, the actual enrolment®wn projected by applying the past time
series indicators of enrolments data as indicaiefables 4.3 on page 52. The quantities of
educational resources required for the projectedl@ents were then determined by the use
of official government rates. For instance a PTR@fL; one classroom for 40 learners; TSC
staffing rates from the staffing norms of 2008; &émel free schooling grants capitation rate to

schools were the official government rates usdtiisistudy.
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3.3 Area of Study

The study was done in Kenya, one of the East Afsiedies that lies on the equator, with

Indian Ocean to its South East. It is bordered dgzBnia to the South, Uganda to the West,
Ethiopia to the North and Somalia to the North Edsnhya had a land area of 582,647 square
kilometers in size and lies across the equatoheretstern seaboard of Africa. The coastal
line stretched from Somalia border in the Northlamzania in the South and was 608 km

long.

Kenya falls into two regions of lowlands and higida. Its temperature is influenced by its
altitude and proximity to the lakes or the oceappximately 80% of her land is arid and
semi-arid; and only 20% is arable. She had divplsesical features such as the Great Rift

Valley, Mount Kenya, lakes Victoria and Nakuru argstothers.

Kenya’'s population was 10.9 million in 1969 and 1899, it had almost tripled to 28.7
million (CBS 1994, 2001a). The latest census don2009 approximated her population as

38.7 million with a population growth rate of 2.8§%r year (KDHS 2010).

In the last ten years, the enrolment of learnegmimary schools had increased tremendously
since FPE was introduced. For instance it increé®eaa 6.0 million in 2002 to 7.2 million in
2003 and by the year 2011, enrolment was approeuinat be 9.4 million (MOE 2012 ). The
secondary schools students' enrolment had steadigased from 30,121 in 1963 to 881,328

in 2008 to an estimated 1.7 million in 2011 (MOE.2

The Kenyan economy is predominantly agriculturalohlforms her strong economic base.
There was a gradual decline in the share of thesgdomestic product (GDP) attributed to
agriculture, from over 30 percent during the peri@$4-1979 to 25 percent in 2000-2002.
The agricultural sector directly contributed 22 @&8&lpercent of the GDP in 2007 and 2008

respectively. The manufacturing sector contributgnificantly to export earnings,
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especially from the Common Market for Eastern aondtiern Africa (COMESA) region.

The manufacturing sector had increased slightlynfedbout 10 percent of the GDP in 1964-
1973 to 11 percent of the GDP in 2008. Kenya wadem#p of 47 counties which were
adopted after the promulgation of a new constitutmn 20th August 2010, and are

operational.

3.4 Study Population

The proposed study population comprised of all sthool age population who were
8,523,018 aged 6-13 years (primary school age)3ab@R,617 aged 14-17 years (secondary
school age) as per the 2009 population census.stindy population was very crucial for the
projection of pupils given that the enrolment afyeghis study ranged between 6-17 years of
age. The enrolled population between 2003 and gavé& past trends of enrolment. It should
be noted that data of this kind were available froemtral points that was Ministry of
Education (MOE), Teachers Service Commission (TSnya National Examinations
Council (KNEC), Kenya National Bureau of StatistidéNBS) and National Council of
Population and Development (NCPD) headquartersgenémere would be no need to follow
subjects into the field. The respondents were efidrom MOE, NCPD, KNEC and TSC

offices who were in no way part of the target pagioh.

3.5 Sample and Sampling Technique

This study used saturated sample of 6-17 yearpapdilation of 2009 to obtain projections.
Similarly, a saturated sample of all enrolled imary and secondary schools were used and
their grades put into respective use per classur&atl sampling is a non-probability
sampling procedure that is referred to as no saatd. In this technique all members of the

population are sampled.
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Therefore this research study established the numibschool age population in the base
year 2009, which was then used to determine enrdbnia primary and secondary schools
over time to the year 2030. That information wagalvior carrying out the necessary

projections and therefore the researcher couldaffotd to use generalizations about any of
that data by use of representative samples andlisgnmoocedures.

3.6 Instrumentation

The data were collected by the use of proformas iateview schedules. The researcher
referred to past projection studies and the releglata collection forms generated by MOE —
EMIS section in Kenya to develop the proformas. @heeloped instruments were presented
to Maseno University, Department of Education Mamagnt and Foundation for review and

approval of their use in data collection, exammatiand synthesis.

The description of proforma format of the instrutsemsed in data collection in the
appendices were; Population of 6-13 and 14-17 yaldren Kenya for the stated period and
projected age specific fertility rates for the sthiage brackets, projected model life tables,
and time series enroliment data, which were necgdsa one to project the committed
enrollment in future. The projected enrolment fegiwere then used to calculate the required
stock of teachers, classrooms and FPE and FDSEs faltmcation in the recurrent budget.
The interview schedules were used to interview bfftcers each from the offices of the

directors in charge of planning at the TSC and M@&dquarters.

3.7 Validity of Research Instruments

Face validity was done by giving the instrumentsthe experts in the department of
education management and foundations to scrutihieie suitability to collect the relevant
information free from errors. Content validity wased to ensure that the information was

collected in a rational and logical manner whichdmd relevant to the study.
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3.8 Reliability of Research Instruments

Desk reviews of the proformas was done to alignmthe already existing data gathering
tools in the targeted sources of data like MOE &8€. Given that the data collection tool
should be reliable with ability to consistently lgiethe same results when repeated
measurements are taken of the same individuals tiheesame conditions, this study applied

desk review commonly referred to as documentaryyaisa

3.9 Data Collection Procedures

The researcher sought permission from the Masenweetsity Ethics and Review Board to
conduct research. The researcher personally vigietargeted offices to familiarize with the
officers, left them with the proformas and thenaaged to make a second visit when the

proformas were collected and interviews done.

The researcher delivered the profomas to the MGEE, KNEC and KNBS headquarters and
then collected the fully filled profomas and anyjewant documented data in booklets and
reports as agreed on by both the researcher anmgéspendents. From KNBS, the researcher
collected population data from the Director in geof NCPD per given age and sex for the
base year 2009, age specific fertility rates, apoading reproductive women populations,
and model life tables. From the EMIS departmentMOE & TSC, data on past time series
of enrolments was collected to work out past intedes, enrolment rates, survival rates,
wastage rates, completion rates and transitiags rist both Primary and secondary school
levels. Interview schedules were done with the p&sion of TSC Deputy Director in charge
of Policy, Planning, Research and Innovations; tiedSenior Deputy Director of Education
in Policy and Planning who delegated to their effscdirectly concerned with the needed
information. From KNEC, data on KCPE graduatesthar last five years was collected to
help in determining the transition rate from prignéy secondary levels. These were obtained
from the office of Senior Administrator, Examinatg Most of the information and data
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collected were compared with the information gatbefrom various economic surveys for

validation.

3.10 Method of Data Analysis

Population projections were based on specific aptons about future changes of birth,
death and migration rates. Estimates of the sizdefuture changes on the rates rested on
the evidences derived from analysis of past ancentitrends, which were obtainable from
UN World population prospects data. These assumpiatout the change in the parameters
were then applied to the present population. Pdipul@rojections thus showed the prospects
for the future size and structure of the populatgimen their size, structure and trends over

time (Ahmed 2000).

The researcher used the single years in the lwasdgtion of 2009. To determine the school
age population, demographic model life Tables showhable 4.1 on page 50 were used to
determine the survivors of school age in the pdmriaand for determination of the new
born babies who formed part of the school age [atjoul at age 6 years, age specific fertility
rates indicated in Table 4.2 on page 51 were appiliethe reproductive female population.
To forecast enrolments in this projection studyarb projection ProEnrol model was used in
which the gross intake rate, promotion rate ancetiepn rate were used. That model
involved the calculation of several cohorts’ gradegrade survival rates as well as repeater
rates, after which their weighted averages refemiedas compounded relationships as
indicated in Tables 4.4 and 4.5 on pages 57 ande§@ectively are used to generate the
projected enrolments. “This method of compoundéaticmships entails the multiplication of
the grades weighted averages of gross intake,\&lyvepetition and transition rates to give
the researcher a typical flow pattern that is ausaqge of the relationship between entry
enrolment and exit graduates; that is entry poamd exit points”, ( Chesswas, 1969) as
guoted in Mbuthia (2000).
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The analysis derived out of the above descriptias then compared with the information
collected from the interviews conducted and docuargnevidence gathered from official

government reports and statistical briefs. Thiangulation guided the researcher while
analyzing the information gathered in this studytfe sake of conformity and application of

the projections.
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CHAPTER FOUR
RESULTS AND DISCUSSIONS

4.1 Introduction

This chapter presents the data collected for thpgse of determining the quantities of

education resources required for the projectedie@mts. The data collected was analyzed to
aid in fulfilling the purpose of the study which svip; estimate the school age population for
primary and secondary levels of education betwe@t320 2030, estimate the enrolled

learners during the same period, estimate optinumhber of teachers for the learners,

estimate amount of funds needed to support freeddiciy and optimal number of classrooms

required for the same period.

4.2 Projected School Age Population (6-17years) ftine Period 2013 to 2030

The school age population was determined by tattiegyear 2009 as the base year (0), and
the 2009 Kenya Population and Housing census asefieeence data. Cohort component
method was used to estimate the population of $cgmfrom the estimates of fertility and
mortality. In this method, each cohort of a popolatis traced throughout its lifetime
according to exposures to fertility, mortality amdgration. For national level school age
population estimations, the effects of internatlangrations were assumed to be negligible.
In this study, demographic model life tables weseduto track a cohort’s survival throughout
the study period and age specific fertility ratesr@vused to determine the new born babies
who were going to attain school age of 6 yearstangart of the school age population from
the year 2016. New born babies were estimated tipetyear 2024 as they were going to be

the class one entrants in 2030.
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The demographic model life tables used in this stwdre generated from the information
obtained from UN Department of Economic and So&f#irs Division; World Population

Prospects and is as summarized in Table 4.1.

Table 4.1: Demographic Model Life Tables

Ages 0 1-4 5-9 10-14 15-19 20-24 25-29 30-34 35-390-44 45-49

2010- 9855 .9913 .9913 1.0 .9993 9565 .9863 9346 .920P327 .9573
2015
2015- 9880 .9931 .9921 1.0 .9995 9894 9628 9409 .930D397 .9683
2020
2020- 9905 .9949 .9930 1.0 .9997 9925 9691 9472 9398497 9794
2025
2025- 9930 .9967 .9938 1.0 .9998 9956 .9755 9536 .949®576 .9907
2030

Source. UN: Department of Economic and Social Affairs; Blggpion Division. World

Population Prospects, 2010.

The demographic model life tables or survivorshaites were then used to estimate the school
age population aged 6-17 years by using the 20@@laton as base year (0), as shown in
Appendix H, on page 95. The children who were borB009 joined class one in 2015, and
therefore new babies born after 2009 had to benatéd as they were going to be the
potential school entrants after 2015. The potentiaihers of the babies to be born after 2009
were determined and their age specific fertilittesaused to project the expected new born
children as shown in Appendix | on page 96. The lbemof the new born children surviving
to school ages of 6-17 years was then determinethéyse of demographic model life

tables.

The same was done in generating the age spediilityerates for the reproductive female
population, in which the information was obtainedni UN World Population Prospects;

2010 Revision, Population Division and is summatizeTable 4.2 on page 51.
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Table 4.2 :Age Specific Fertility Rates

Years 15-19 20-24 25-29 30-34 35-39 40-44 45-49
2010-2015 93.6 219.4 219.9 162.1 110.9 46.1 30.4
2015-2020 88.0 206.5 212.1 150.0 96.6 38.2 24.1
2020-2025 83.0 195.2 205.4 139.7 84.2 31.4 18.6

Source. UN: World Population Prospects; 2012 RewmigPopulation Division.

The population of school ages (6-17 years) cornedipng to primary and secondary levels of
education for the period 2013-2030 were estimatedsing 2009 population as the base data
and applying demographic model life tables and sjgcific fertility rates. The estimated
school age population data is shown in Table 4.page 52 for every age and year for the

period 2013-2030.
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Table 4.3: Projected School Age Population for th@eriod 2013-2030

Years 2013 2014 2015 2016 2017 2018 2019

6 1,200,100 1,012,846 1,152,739 1,295,253  1,298,8373131580 1,316,346
7 1,157,516 1,189,659 1,004,034 1,143,632  1,285,0212881576 1,303,203
8 1,175,982 1,147,446 1,179,309 996,102 1,134,597 741889 1,278,396
9 1,139,272 1,165,751 1,137,463 1,169,993 988,233 25]6B4 1,264,798
10 1,127,317 1,129,361 1,155,609 1,128,477 1,160,750 80,426 1,116,742
11 1,042,041 1,127,317 1,129,361 1,155,609 1,128,4771601750 980,426
12 1,095,593 1,042,041 1,127,317 1,129,361 1,155,6091281477 1,160,750
13 1,065,875 1,095913 1,042,041 1,127,317 1,129,361155]609 1,228,477
Total 9,003,696 8,910,014 8,927,873 9,145,744 9@&8® 9,427,921 9,649,138
14 1,198,622 1,065,875 1,095,918 1,042,041 1,127,3171281796 1,155,609
15 842,590 1,198,622 1,065,875 1,095,918 1,042,041 271317 1,128,796
16 1,099,837 842,000 1,197,783 1,065,342 1,095,370 411520 1,126,753
17 961,937 1,099,067 841,411 1,197,184 1,064,809 18094 1,040,999
Total 4,102,986 4,205,564 4,200,987 4,400,485 48339 4,392,455 4,452,157
G/Total 13,106,682 13,115,578 13,128,860 13,546,2293,610,418 13,820,376 14,101,295
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Table 4.3: Continued......

Years 2020 2021 2022 2023 2024 2025
6 1,330,708 1,343,537 1,291,396 1,297,498 1,364,449 ,3831982
7 1,305,947 1,321,393 1,334,132 1,281,194 1,288,416 ,355]989
8 1,292,908 1,296,805 1,312,143 1,323,592 1,272,226 ,280}428
9 1,268,296 1,283,858 1,287,727 1,301,777 1,314,327 ,2641338
10 1,254,806 1,259,418 1,274,871 1,277,554 1,292,665 ,306]178
11 1,116,742 1,254,806 1,259,418 1,274,871 1,277,554 ,2921665
12 980,426 1,116,742 1,254,806 1,259,418 1,274,871 7715834
13 1,160,750 980,526 1,116,742 1,254,806 1,259,418 741871
Total 9,710,583 9,856,985 10,131,235 10,270,710 348926 10,436,005
14 1.228,477 1,160,750 980,426 1,116,742 1,254,806 591428
15 1,155,609 1,228,477 1,160,750 980,426 1,116,742 5418P6
16 1,128,231 1,155,262 1,228,108 1,160,402 980,132 161407
17 1,126,190 1,127,893 1,154,915 1,227,740 1,160,054 79,888
Total 4,638,507 4,672,382 4,524,199 4,485,310 4534 4,610,469

G/Total 14,349,090 14,529,367 14,655,434 14,756,02014,855,660 15,046,474
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Table 4.3Continued...

Years 2026 2027 2028 2029 2030

6 1,409,042 1,445,735 1,402,983 1,442,280 1,478,057
7 1,374,294 1,400,306 1,436,771 1,394,285 1,433,337
8 1,346,497 1,365,774 1,391,624 1,427,863 1,385,640
9 1,271,465 1,338,149 1,357,306 1,382,996 1,419,010
10 1,254,488 1,263,582 1,329,852 1,348,891 1,374,422
11 1,306,178 1,254,488 1,263,582 1,329,852 1,348,891
12 1,292,665 1,306,178 1,254,488 1,263,582 1,329,852
13 1,277,554 1,292,665 1,306,178 1,254,488 1,263,582
Total 10,532,183 10,666,877 10,742,784 10,844,237 1,032,791

14 1,274,871 1,277,554 1,292,665 1,306,178 1,254,488
15 1,259,418 1,274,871 1,277,554 1,292,665 1,306,178
16 1,254,555 1,259,418 1,274,616 1,277,299 1,292,407
17 1,116,184 1,254,305 1,259,166 1,274,361 1,277,044
Total 4,905,028 5,066,148 5,104,001 5,150,503 51BD
G/Total 15,437,211 15,733,025 15,846,785 15,994,74016,162,908

The school age population increased by 23.32 peroeer the projection period from
13,106,682 in 2013 to 16,162,908 in 2030, with @ynlevel age bracket increasing by
22.55 percent from 9,003,696 in 2013 to 11,032,if@2030 and secondary level by 25

percent from 4,102,986 in 2013 to 5,130,117 in 2030
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Figure 4.1: The Population of School Age Children @&tegorized into Primary,
Secondary Schools and Total

The graph in Figure 4.1 illustrates the steadyease of school age population for the
primary and secondary school levels, and the tdtalthe period 2013-2030. The growth of
primary level population was at a lower rate as jgarad to secondary level as indicated in

Figure 4.1. That could have been due to the highal rates in the age groups 10-19 years.
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4.3 Projected Enrolments of Learners in Primary andSecondary Levels of

Education for the Period 2013-2030.

The projected enrolments were estimated by theofissompounded relationships where
trend analysis past time enrolment indicators ofimtion and repetition rates over time were
used. The averages of the promotion and repetitides together with gross intake and
transition rates were then used in cohort projectmodel explained in Table 2.4 on page 32.
These rates were categorized into five year bantisam assumption that internal efficiency
would be improving and not static with time. Thesw@asaption is that as the government
implements the 2010 constitution coupled with maxestments in the Education sector, the
wastage rate will be reducing as promotion ratggave towards a unitary value. The gross
intake rate would be reducing with time towardsdary value as children would be joining

school at the right age of 6 years as time progses§he transition rates would also be
improving towards 100 percent as secondary educatioich falls under the compulsory

basic education is expanded and equally made attbedo the learners.
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Table 4.4: Trends of Internal Efficiency at Primary Level and Assumptions into

Future Years

Class/Years 2010-2015 2015-2020 2020-2025 2025-2030

Prom Rep Prom Rep Prom Rep Prom Rep

rate rate rate rate rate rate rate rate
One .9403 .0299 .9953 .015 .9628 .0075 .9666 .0038
Two 9716 .0142 9787 .0071 .9823 .0036 9841 .0018
Three 1.0068 .0200 .9968 .0100 1.00 0.0 1.00 0.0
Four .9590 0.0 .9690 .010 9740 .005 9765 .0025
Five .9824 .0080 .9864 .0040 .9884 .0020 .9894 .0010
Six 1.0178 .0150 1.0103 .0075 1.0065 .0038 1.0046 .0019
Seven 0.8010 0.0 .8085 .0075 .8123 .0038 .8142 .0019
Eight 72% .0100 80% .0050  90% 0025  95% .0013
Gross 1.1568 1.0784 1.0392 1.0196

intake rate

SourceMOE and Various Economic Surveys

The internal efficiency rates in Table 4.4 aboveergenerated from past enrolment trends at
the primary level as indicated in Appendix L orgpdal04 which were then used to project
the primary level enrolments as shown in Table @hSpage 58. It was assumed that the
promotion rates improved toward a unitary valuehviaine while the wastage rate decreased
to an insignificant value as the government impdotiee learning environment, allocated
resources efficiently and enforced the legal imsents in place with a view to fully
implementing the compulsory basic education in Keag envisaged in the Constitution of

Kenya 2010 and Basic Education Act 2013.
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Table 4.5: Trends of Internal Efficiency at Secondey Level and Assumptions into

Future Years

Class/years 2010-2015 2015-2020 2020-2025 2025-2030

Prom Rep Prom Rep Prom Rep Prom Rep

rate rate rate rate rate rate rate rate
Form-one .9693 .0154 .9847 .0077 9924 .0039 99630020
Form-two 9950 .0025 9910 .0013 .9988 .0007 99950004
Form three  .9820 .0090 9910 .0045 9955 .0023 8997.0012

Form-four 0.0 0.0 0.0 0.0

SourceMOE and Various Economic Surveys

The internal efficiency rates in Table 4.5 wereagated from past enrolments trends at
secondary level as indicated in Appendix Mon pa@é Which were then used to project

secondary level enrolments. It was assumed thetniak efficiency improved with time as the

government implemented progressive programs inethecation sector in order to achieve

Kenya Vision 2030. The repetition rate in form fovas insignificant.
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Table 4.6: Projected Primary and Secondary Levelgnrolments for the Period

2013-2030

Class/Years 2013 2014 2015 2016 2017 2018

One 1,388,317 1,213,171 1,369,762 1,437,756 1,422,222 ,4371898
Two 1,307,417 1,305,474 1,159,282 1,304,449 1,370,445 ,3561777
Three 1,321,355 1,296,713 1,291,554 1,152,189 1,288,186 ,3541136
Four 1,334,211 1,330,340 1,305,531 1,300,336 1,161,505 ,2951678
Five 1,273,660 1,289,697 1,286,114 1,262,293 1,265,075 ,1301559

Six 1,267,156 1,270,251 1,286,052 1,282,769 1,259,318 ,2571315
Seven 1,177,086 1,289,711 1,292,862 1,308,944 1,305,602 ,2811734
Eight 890,809 951,754 1,042,577 1,046,008 1,058,924 13066
Total 9,960,011 9,947,111 10,033,734 10,094,744 13D277 10,170,473
F-one 643,811 651,298 695,293 839,416 843,270 853,633
F-two 517,077 625,339 632,867 685,478 827,464 831,444
F-three 515,485 519,131 626,885 634,106 686,618 828,486
F-four 449,194 506,207 509,787 621,243 628,399 680,439
Total 2,125,567 2,301,975 2,464,832 2,780,243 2,P8b 3,194,002
G/Total 12,085,578 12,249,086 12,498,566  12,874,98713,117,028 13,364,475
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Table 4.6: Continued....

Class/Years 2019 2020 2021 2022 2023 2024

One 1,441,116 1,456,652 1,470,720 1,353,049 1,358,508 ,4281125
Two 1,371,322 1,373,986 1,401,295 1,421,054 1,307,832 ,3121680
Three 1,341,419 1,355,527 1,358,275 1,376,492 1,395,902 ,2841684
Four 1,362,760 1,350,754 1,364,697 1,365,099 1,383,318 ,402]1819
Five 1,260,034 1,325,555 1,314,183 1,331,843 1,332,271 ,3501017

Six 1,124,613 1,251,332 1,316,912 1,303,943 1,321,348 ,3211838
Seven 1,276,674 1,145,772 1,269,950 1,330,298 1,317,474 ,3341944
Eight 1,037,233 1,037,377 931,544 1,033,910 1,083,186 721892
Total 10,215,171 10,296,955 10,427,576 10,515,688 0,499,839 10,507,999
F-one 851,674 836,345 836,342 841,652 933,802 978,510
F-two 841,653 834,738 824,634 830,564 835,837 927,291
F-three 833,094 843,298 836,450 825,569 831,827 836,747
F-four 821,030 825,596 835,709 832,686 821,854 828,084
Total 3,347,451 3,339,977 3,333,135 3,330,471 3323 3,570,632
G/Total 13,562,622 13,636,932 13,760,711 13,846,159.3,923,159 14,078,631
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Table 4.6: Continued

Class/Years 2025 2026 2027 2028 2029 2030

One 1,448,945 1,442,166 1,479,552 1,435,799 1,476,005 ,5121636
Two 1,379,725 1,403,034 1,396,524 1,432,649 1,390,422 ,4311991
Three 1,289,446 1,357,788 1,380,726 1,374,320 1,409,870 ,368]1315
Four 1,291,698 1,292,676 1,361,020 1,384,129 1,377,781 ,413]315
Five 1,369,046 1,262,712 1,263,561 1,330,300 1,352,933 ,3461752
Six 1,339,380 1,357,079 1,251,906 1,252,546 1,318,579 ,3391745
Seven 1,335,503 1,348,079 1,365,883 1,260,260 1,260,702 ,3271040
Eight 1,087,058 1,088,780 1,099,022 1,113,531 1,027,552 ,0271800
Total 10,540,801 10,552,314 10,598,194 10,583,534 0,613,844 10,767,594
F-one 969,419 1,034,644 1,036,411 1,039,494 1,055,941 ,2878
F-two 971,074 966,221 1,031,203 1,032,989 1,036,061 ras2
F-three 928,103 970,960 966,903 1,031,848 1,033,711 1,6386,7
F-four 832,982 926,062 968,824 964,776 1,029,578 1,031,437
Total 3,701,578 3,897,887 4,003,341 4,069,107 42%b 4,098,957
G/Total 14,242,379 14,450,201 14,601,535  14,652,64114,769,135 14,866,551

The enrolments increased by 23 percent between 2083 2030 from 12,085,578 to

14,866,551. Primary sub-sector recorded 8.1 peréream 9,960,011 to 10,767,594 while the

secondary sub-sector recorded 92.84 percent, frdi®5567 to 4,098,957. The available

data in the Ministry of Education (ROK 2014b) inalied that the primary schools actual

enrolments for 2013 and 2014 were 9,856.6 and 979B0thousands respectively which

compared closely with the study’s findings for thogears (9,960,011 and 9,947,111

respectively). Secondary schools enrolments for20#&3 and 2014 in the Ministry’s data

record indicated 2,104.3 and 2,331.7 in thousaesigectively which compared quite closely

to the study’s findings (2,125,567 and 2,301,9&peetively).
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The small increase in estimates observed in thegoyi level could have been as a result of
the initial high gross enrolment rates which mopeust over aged learners in the system and
that reduced with time; coupled with improved grogake rate towards a unitary value and
internal efficiency whereby the right school ageearhers were enrolled in their
corresponding classes. This was confirmed by th& RZD14b) which indicated that primary
schools net enrolment ratio in 2014 was 88.2 peéradrile gross enrolment rate was 103.5
percent. The secondary level had a higher increasiee estimate as a result of improved
transition rate from primary, improved internalieincy and expanded access among others.
There were many potential secondary school agelatomu not enrolled initially hence more
learners were bound to enroll at this level oncedd@mns were made attractive for them.
That was attested to by the ROK (2014b) report wimclicated that secondary schools net
enrolment in 2014 was only 47.4 percent while thesg enrolment rate was equally low at
58.7 percent. This means that most of secondargoscme population was not enrolled
despite the resource constraints already beingriexped. Attracting this non enrolled into
the schools will demand that resources providesctmols are efficiently allocated to make

learning environment conducive.
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Figure 4.2: Projected Enrolments in Primary and Seondary Levels Plus Their
Totals for the Period 2013-2030

The graph in Figure 4.2 indicated that the progaarolments in secondary level almost
doubled from 2,125,567 to 4,098,957 over the peunioder the study while primary level had

a slight increase from 9,960,011 to 10,767,594.
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Figure 4.3 illustrates that the projected 6-13yedaispopulation increased at a faster rate as

compared to that of projected primary level enraitae This implied that the education

system was becoming more efficient with time ar&c¢hildren would be attending school at

the right age, and possibly attaining a gross emeat rate of 100 percent in the year 2026.

Fig 4.3 in page 52 has primary school age estima$etD,532,183 and Fig 4.6 in page 66 has

primary enrolment estimated as 10,552,314 tramgjatd a gross enrolment rate of 100.18

percent.

61



6000000

2000000 M —e— projected enrolment in

4000000 - M secondary schools

3000000 —&— projected }4-17 years
/ odpopulation

2000000 -

1000000
oIIIIIIIIIIIIIIIIII
5 O DO DD O O
PR R R v R R
D S S S S S

Figure 4.4: Projected 14-17 Years Old Population Qupared with Enrolments in
Secondary Schools for the Period 2013-2030
Figure 4.4 illustrated that the gap between thd44rears old population which corresponds

to secondary school ages and the enrolments imdaop schools reduced with time. It
showed that in 2013, many of the secondary schgelpopulation were out of school and
with time, most of them had access to schools. Thald possibly be due to the progressive
efforts made by the government to attract themctwal, for instance FDSE, more schools
being built, improved transition rates, better &ajions and expanded access among others.
Some secondary school age children will still b¢ exrolled by the year 2030 due to the
opportunity cost of attending school in that ageugr, some will be in the labour market and
others may be the ones heading their householdtoderghan hood hence very hard to have

them in school.
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4.4 Estimates of the Optimum Number of Teachers Reugred for the Projected
Enrolments in Primary and Secondary Levels of Educton in Kenya for the Period
2013-2030

The estimates of the required teachers for theeptefl enrolments were given in a
segregated way in which the primary and secondargld were done separately. This was

done so because the teachers’ staff establishmentalculated differently at the two levels.

According to Teachers Service Commission’s staffmgnual of 2008, deployment of
teachers in primary schools is based on an edtafdist of one teacher per class plus 2.5
percent of the total number of teachers in a sulmyo This is applied while at the same time
maintaining the official PTR of 40: 1 given thaetgovernment of Kenya while registering
basic education institutions officially indicatesthe certificate of registration one classroom
to accommodate 40 learners being handled by ormmhdeat any given instructional time.
Therefore the estimation factor for establishing ftrojected primary schools teachers
required each year is total enrolment in a yeaidd/ by 40 and then add 2.5 percent, which

is summarized as (N/40)+(2.5/100*(N/40) where mg@safor total enrolment.

In secondary schools, deployment of teachers aragptd the TSC staffing manual of 2008
is as per the curriculum based establishment (CB8E) school, however each teacher is
required to teach a minimum of 27 lessons per virgislating to 18 hours in a week. Each
stream of a class has got at least 9 lessons ofidltes a day translating into 30 hours in a
week. Institutional administrators are however cdled a lower work load to allow them
more time for administrative duties. This is doneilesat the same time striving to achieve
the official PTR of 40: 1 as already explained abolhe estimation factor for the projection
of secondary schools teachers required in a yegemerated as follows: one stream is

allocated 30 hours in a week while one teacherrso¥8 hours per week giving a factor of
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30/18*N/40 which is summarized as 1.667*N/40 whbras the total secondary schools

enrolment in a given year.

Table 4.7: Projected Estimates of Optimum Number offeachers Required for the

Period 2013-2030 in Kenya

Year  Primary Primary Secondary Secondary  Total
Enrolment Teachers Enrolment Teachers Teachers
2013 9,960,011 255,225 2,125,567 88,566 343,791
2014 9,947,111 254,895 2,301,975 95,916 350,811
2015 10,033,734 257,114 2,464,832 102,702 359,816
2016 10,094,744 258,678 2,780,243 115,852 374,530
2017 10,131,277 259,614 2,985,751 124,417 384,031
2018 10,170,473 260,619 3,194,002 133,094 393,710
2019 10,215,171 261,764 3,347,451 139,177 400,941
2020 10,296,955 263,860 3,339,977 139,177 403,037
2021 10,427,576 267,207 3,333,135 138,892 406,099
2022 10,515,688 269,465 3,330,471 138,781 408,246
2023 10,499,839 269,059 3,423,320 142,650 411,709
2024 10,507,999 269,268 3,570,632 148,789 418,057
2025 10,540,801 270,108 3,701,578 154,245 424,353
2026 10,552,314 270,403 3,897,887 162,425 432,828
2027 10,598,194 271,203 4,003,341 166,820 438,023
2028 10,583,534 271,203 4,069,107 169,560 440,763
2029 10,613,844 271,980 4,155,291 173,151 445,131
2030 10,767,594 275,920 4,098,957 170,804 446,724

Table 4.7 illustrated that total teacher requiretm@rer the study period would increase by
29.9 percent from 343,791 in 2013 to 446,724 inQ203achers required projection by the
government (ROK 2012b) was to increase by 17 peérrem 263,060 in financial year

2011/2012 to 370,846 in financial year 2015/201e $tudy estimated the teachers required

in 2016 to be 374,530 which compared favorablééogovernments projection for that year.
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The primary sub-sector teachers would only incraaseginally by 8.1 percent while the
secondary would increase by 92.86 percent, whidlftés replacing those teachers who leave
the service annually. It implied that if the goveient could have provided adequate primary
level teachers by 2012, then new teachers requirena that level was going to be lighter.
At the secondary level, more teachers would be etkad serve the expected influx of

learners at that level.

According to ROK (2014b) report, the actual datdeaichers in primary schools in Kenya in
2014 were; public primary TSC teachers were 201#&#2 School Management Committee
(SMC) teachers were 40,449 giving a total of 242,9he private schools employed 75,406
teachers for primary level. Overally 317,477 teashgeere teaching the learners enrolled in
primary schools in 2014. This resulted in a PTRIb/K:1 for TSC teachers; 34.5: 1 overall

public schools and 21.1:1 in private schools. Oliethe PTR in primary schools was 31.3:1.

This study estimated the teachers required to leathel projected primary level enrolment in
2014 to be 254,895. This estimation was done uiag?TR of 40; 1 which is the official
government rate. It is therefore important to nibi@ the teachers who were in schools in
2014 were not efficiently allocated to schools. Téason for this is that the PTR was as low
as 31.1:1 while the education sector still exp@gehteacher shortages some schools then,
implying that teachers were not efficiently balashée schools. The imbalance is at times
caused by the regional disparities between the pabntial and the low potential areas in

terms of enrolments.

The ROK (2014b) report indicated that TSC had eadagR,194 secondary school teachers
while the Boards of Management (BOM) engaged 35{8adhers giving a total of 107,718
teachers in public schools. Private secondary $sherggaged 10,890 teachers. In total, there

were 118,608 teachers handling all the learnerslledrin secondary schools in 2014 in
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Kenya. These resulted in PTR of 30:1 for TSC inligufchools; 20; 1 in public schools for

both TSC and BOM teachers; 14:1 in private schantsan overall PTR of 19.7.

This study estimated secondary schools teachetsreeqgin 2014 to be 95,916, at a PTR of
40; 1. It can be noted that the actual teacheseaondary schools, both public and private;
both TSC and privately engaged were not efficieatlgcated to schools. This is attested to
by the low PTR in all the instances cited abovenfthe ROK (2014b) report. It is therefore
noted that the teachers in secondary schools i 2@te not efficiently allocated to schools
due to the overall low PTR of 19.7: 1 while manh®als were still understaffed at the time

(ROK, 2014b).

4.5 Projection of Free Schooling Funds

This study used current government capitation rfatetinding free schooling in primary and
secondary schools. Given that there was no governpadicy regulating how the capitation
was increased with time, it was assumed that thieeigu capitation would be applicable
during the study period. Kshs 1020.00 for FPE Ksts 10,265.00 for FDSE were used
from 2013 to 2014, and then the new rates of Ks#20100 for FPE and Kshs. 12,870.00 for
FDSE announced by the government in 2015 were expjiir the rest of the study period.
Given that the government had only adjusted thé&atagns only once, a trend could not be
established to come up with a factor to be usatetermine future disbursements, hence the

current rate was used.

In case the government in future revises the damitgrand rates upwards, then the already
estimated enrolments per year would be appliechéorevised rates. The estimated free
schooling funds using the current government ctipitayrand rates are as presented in Table

4.8 in page 71.
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Table 4.8: Projected Free Schooling Funds Requiretb Support FPE And FDSE

For the Period 2013-1030 in Kenya

Year Primary FPE funds Secondary FDSE funds Total (Kshs
enrolment (Kshs. enrolment (Kshs. billions)  billions)
billions)
2013 9,960,011 10.16 2,125,567 21.82 31.98
2014 9,947,111 10.15 2301,975 23.63 33.78
2015 10,033,734 14.25 2,464,832 31.73 45.98
2016 10,094,744 14.35 2,780,243 35.78 50.13
2017 10,131,277 14.39 2,985,751 38.43 52.82
2018 10,170,473 14.45 3,194,002 41.12 55.57
2019 10,215,171 14.51 3347,451 43.08 57.59
2020 10,296,955 14.63 3,339,977 42.99 57.62
2021 10,427,576 14.81 3,333,135 42.90 57.71
2022 10,515,686 14.94 3,330,471 42.87 57.81
2023 10,499,839 14.91 3,423,320 44.06 58.97
2024 10,507,999 14.92 3,570,632 45.96 60.88
2025 10,540,801 14.97 3,701,578 47.64 62.61
2026 10,552,314 14.99 3,897,887 50.17 65.16
2027 10598194 15.05 4,003,341 50.91 65.96
2028 10,583,534 15.03 4,069,107 52.37 67.40
2029 10,613,844 15.08 4,155,291 53.48 68.56
2030 10,767,594 15.29 4,098,957 52.75 68.04
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The projections in Table 4.8 in page 71 revealed BPE funding would increase by 50.49
percent; that is from Kshs. 10.16 billion to KshS. 29 billion during the study period, while
the FDSE funding would increase by 141.75 perdéat;is from Kshs. 21.82 billion to Kshs.
53.48 hillion. Overally the funding for free schimg would increase by 112.76 percent, from
Kshs. 31.98 billion to Kshs. 68.04 billion duritige study period. The Kenya education
sector mid-term review of financial year 2013/20&gorted that the government spent Kshs.
10.0 billion and Kshs.21.82 billion to fund FPE aRDBSE programmes respectively. This
study equally estimated that the free schoolinglftequired to fund FPE and FDSE in the
tear 2013 would be Kshs.10.16 and Kshs. 21.82ohillvhich closely estimated with the

actual spending then.
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Figure 4.5: Projected Free Schooling Funds (FPE anBDSE Funds) Required for

the Period 2013-2030 in Kenya.

There was a sharp increase in funding between 26d4015 due to the increased capitation
by the government in the year 2015.
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4.6 Projection of Optimal Number of Classrooms

Thus study used the recommended learners to ctamsiatio of 40: 1 to estimate the number
of classroom required to optimally accommodatepf®ected learners at both primary and
secondary levels. This is the ratio which is offilyi used by the government to allocate to a
school its expected optimal enrolment figure depsmdn the streams when registering
institutions of basic education in Kenya. The eation factor is therefore N/40 where N is

the total enrolment. The estimated optimal numbeslassrooms required for the projected

enrolments in this study was as indicated in Tdl®en page 74.
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Table 4.9 : Projected Classrooms Required to Accomodate the Learners for the

Period 2013-2030 in Kenya

year Primary Primary Secondary  Secondary  Total no.

enrolment classrooms enrolment classrooms classrooms

2013 9,960,011 249,001 2,125,567 53,140 302,141
2014 9,947,111 248,678 2,301,975 57,550 306,228
2015 10,033,734 250,844 2,464,832 61,621 312,465
2016 10,094,744 252,369 2,780,243 69,506 321,875
2017 10,131,277 253,282 2,985,751 74,644 327,926
2018 10,170,473 254,262 3,194,002 79,850 334,112
2019 10,215,171 255,380 3,347,451 83,787 339,067
2020 10,296,955 257,423 3,339,977 83,450 340,873
2021 10,427,576 260,690 3,333,135 83,329 344,019
2022 10,515,688 262,917 3,330,471 83,262 346,179
2023 10,499,839 262,496 342,3320 85,583 348,079
2024 10,507,999 262,700 3,570,632 89,266 351,966
2025 10,540,801 263,520 3,701,578 92,540 356,060
2026 10,552,314 263,808 3,897,887 97,448 361,254
2027 10,598,194 264,955 4,003,341 100,084 365,039
2028 10,583,534 264,588 4,069,107 101,728 366,316
2029 10,613,844 265,346 4,155,291 103,883 369,229
2030 10,767,594 269,190 4,098,957 102,474 371,664

The Table 4.9 revealed that during the period urstiedy, classrooms requirement would

increase by 23 percent; which were disaggregatefl. agpercent for primary and 92.84
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percent for secondary schools. However the primawel would require 167,716 more

classrooms than the secondary level in the yead a83ndicated Table 4.9 in page 74.

ROK (2014b) indicated that there were 236,389 paentand 67,758 temporary classrooms
in primary schools in 2014 in Kenya. This resultectlass sizes of 36 learners. This study
estimated permanent classrooms required as 24862814 at a class size of 40. This
shortage of 12,000 permanent classrooms concubstidet UNESCO 2008-2015 classrooms
projection report that that Kenya required addaiochs,000 new classrooms at primary level,

taking into consideration the temporary classroantthe class sizes.

ROK (2014b) further indicated that there were 58,trmanent and 6,375 temporary
classrooms in secondary schools in Kenya in 20h# fesulted in class sizes of 38 learners.
This study estimated permanent classrooms requnirgd14 as 57,550 in 2014 at a class size
of 40 learners giving a shortage of 2,902 classsoifaking into perspective the temporary
classrooms which should be made permanent ,thdy sesults concurs with the UNESCO
2008-2015 classrooms projection report that inditathat Kenya required an additional

5,000 new classrooms for secondary schools.
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Figure 4.6: Projected Classrooms Required From 20232030
Figure 4.6 illustrated that the number of classreomquired increased with time. The
number of required classrooms increased at a higiterin the secondary level than the

primary level.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

Kenya’s past efforts to attract all school age pafon to schools by introducing free

schooling has always resulted in significant inagemin enrolments. The increased
enrolment led to overcrowding in classrooms andrlmuelened teachers among other
inadequacies. The main problem has been that ednahtesources availed to schools in
most cases have not been adequately and efficiallyated to schools to serve the school
age population. This study therefore used trendlyaisaof time series data and demographic
variables to project educational resources whichulavoefficiently serve the projected

enrolments in the period under study that is 200302

5.2 Summary of the Main Findings

The school age population (6-13 years) was prajedte the years 2013-2030. The

population would increase by 23.32 percent froml08,908 to 16,162,908 between the
years 2013 to 2030 respectively. Primary level pafpan increased by 22.55 percent from

9,003,696 to 11,032,796 while the secondary lewpufation increased by 25 percent from
4,102,986 to 5,130,117. The school age populatias revealed to be increasing in numbers
over this period, and being the potential popufatio be enrolled in schools, it meant that
education resources in the schools must be expandsve the increasing numbers.

Under the prevailing enrolment trends in Kenya’seadion system, the expected enrolments
in the schools for the period 2013-2030 were eda@nhaln total, the enrolments were

projected to increase by 23 percent from 12,08516784,866,551with the secondary level

projection registering a massive 92.84 percenement while the primary level would only

register 8.1 percent.
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The slight increase in primary level could haverbedluenced by the improved internal
efficiency leading to mainly 6-13 years old attemgdischool as compared to the initial
enrolments which even recorded gross enrolmens faggyond 110 percent. The massive
increase in secondary level enrolments could hapely been caused by the improved
internal efficiency hence attracting the potenkegrners of 14-17 years who were initially
locked out of the education system, making this sedtor to record gross enrolment rates
below 60 percent. In addition, there is a conseistise literature that secondary education
long neglected is now the fastest growing in theetting world (World Bank, 2005). This
finding therefore means that a lot of educatioroueses would have to be injected in the
secondary level of education to cope up with thpeeted sharp increase in enrolment as

compared to the primary level.

Required teachers for the projected enrolments wstienated to increase by 29.9 percent
from 343,791 to 446,720 teachers during the peulnder study. The primary sub sector of
education teacher requirement would increase frb&®225 to 275,920 giving an increase of
8.1 percent, while the secondary sub sector wawdrckase from 88,566 to 170,804 giving an
increase of 92.86 percent. According to TSC recamelschers in the service in 2012 were
191,054 at primary and 64,338 at secondary levgls implied that as per this projection

then teacher shortages at the beginning of 2012 W8d;191 at primary and 24,228 at
secondary levels giving a total shortage of 88,t#hers at the beginning of 2013. The
official teacher shortage according to TSC in 20&3 75,574 teachers, which conforms to
the projected teacher requirement. These shortsiggsid be first bridged and there after

5,800 teachers be recruited annually to cope up tlvé increasing enrolments.
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Free education funding in Kenya would equally beeéased to carter for the projected school
enrolments for the period 2013-2030. It was eseahahat the funds would have to be
increased by 112.76 percent from Kshs. 31.98 hilirn2013 to Kshs. 68.04 billion in 2030.
FPE funding would increase by 50.49 percent thdtasn Kshs. 10.16 billion in 2013 to
Kshs.. 15.29 billion and FDSE funding would incredsy 141.75 percent from Kshs. 21.82
billion in 2013 to Kshs.53.48 billion in 2030. Ti&enya education sector mid-term review
2013/2014 reported that the government spent KEh. billion and Kshs. 21.85 billion to
fund FPE and FDSE programmes respectively. Thi®rteywas in conformity with the
funding projection in this study for that financigar, hence attesting the reliability of the

estimates.

The increased enrolments projected meant that rlessrooms would also have to be
constructed to accommodate the learners. The eegpacimber of classrooms would increase
by 23 percent from 302141 to 371,664 classroom& Jdctondary schools would require
more new classrooms as compared to the primary teweto the sharp enrolment increase
revealed in secondary level. While the primary leweuld require around 20,000 new
classrooms after offsetting the shortages by 2Qh2, secondary level would require
additional 49,000 new classrooms during the studsiog. It therefore implied that the
government needed to construct approximately 3,8@3v classrooms annually to

accommodate the new entrants.
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5.3 Conclusion

It can be concluded from the results of this sttitgt the school age children increased in
numbers by 23.32 percent from 13,106,682 to 1690&pbetween the years 2013 to 2030.
The primary schools age bracket increased by 2pe32ent and secondary schools age
bracket by 25.00 percent. The demand for seconedungation would therefore be higher
than the primary education and more education ressuwould be required to meet the

demand.

The estimated enrolments in schools during theode?i013 to 2030 would be as follows;
overall the enrolments would increase by 23.00 gdrdrom 12,085,578 to 14,866,551.
Primary level of education would have an incremeht8.1 percent, from 9,960,111 to
10,767,594 while the secondary level of educatiauld have an enrolment increase of

92.84 percent from 2,125,567 to 4, 098,957.

The estimated teachers required in schools duhagoeriod of study would be as follows;
the total increase would be 29.9 percent from 3MB,ib 446,724. The primary schools
teachers required would increase by 8.1 percent #65,225 to 275,920 while the secondary
schools teachers required would increase by 92e8éept from 88,566 to 170,804 over the

study period.

The free schooling funds for FPE was projectedintoease by 50.49 percent from kshs
10.16 billion to kshs 15.29 billion while the FD$lhds required would increase by 141.75

percent from kshs 21.82 billion to kshs 53.48 dillduring the 2013-2030 study period.

Classrooms required for the primary and secondargals during the period 2013-2030
would increase by 23.00 percent from 302,141 tq&l. The primary schools classrooms

required would increase by 8.11 percent from 24D10269,190.
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For secondary schools, there would be a 92.8%epéeclassrooms required from 53,140 to

102, 474.

This study has, therefore made projected estinatgsiantities of teachers, classrooms and
free schooling funds for the period under studyalhivould efficiently serve the expected
enrolments once provided. The adequate and effipievision of the resources coupled with
improved internal efficiency in the education seetould produce a society with skilled and

competent work force to participate in the knowketbgsed economy.

5.4 Recommendations
5.4.1 Policy Recommendations
The main revelation of this study was that the stlage population continued to rise on a

yearly basis and hence the demand for educatiotdvemually continue to grow in Kenya.

Therefore there would be a need to train and reonare teachers who would handle the
increasing enrolments. The government should bridgeleficit of 88,000 teachers estimated

in 2013 and then continue recruiting 5,800 addéldeachers annually to satisfy the demand.

For the compulsory basic education to succeedré@eschooling funds should be enhanced
by allocating more funds to the FPE and FDSE ltgyat least Kshs. 2.0 billion annually.
The per capita disbursement to schools shouldmseviewed periodically to be in tandem

with the GDP growth and inflation rates.

In order to make schools attractive and their emrmrent friendly to the learners, more

infrastructure especially classrooms should be tcocted. The government would have to
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bridge the current deficit and then continue buiidapproximately 3,800 new classrooms

annually to accommodate the ever increasing enrabne

5.4.2 Recommendations for Further Studies

Further research could be done in establishingrekry schools teachers’ requirement by

subject area of specialization for training pur@ose

The study could also be replicated in various negjiand counties in order to establish their

specific resource requirements but in a shortee fiame of possibly 5 years.
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APPENDICES

Appendix A: To Kenya National Bureau of StatisticsSt KNBS) Headquarters: Population

Estimates for the Given Years, Ages and By Sex

POPULATIONESTIMATESFORTHE GIVEN YEARS,AGESAND BY SEX

YEAR | 2015 2020 2025 2030

AGES

0-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

Appendix B: To Kenya National Bureau of Statistis (KNBS)Headquarters:
Demographic Life Table and Age Specific Fertility Rates

DEMOGRAPHIC LIFE TABLE AND AGE SPECIFIC FERTILITY R ATES

AGES IN YEARS LIFE TABLE OR AGE SPECIFIC FERTILITY
SURVIVORSHIP RATES
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Appendix C: To Ministry of Education Headquarters: Enrolment Data for Primary
Schools

ENROLMENT DATA FOR PRIMARY SCHOOLS

STD1 | STD2 | STD3 STD4 STDp STD|I6 STD7 STD8 TAD

YEAR

2003

2004

2005

2006

2007

2008

2009

2010

2011

Appendix D: To Ministry of Education Headquarters: Enrolment Data for Secondary
Schools

ENROLMENT DATA FOR SECONDARY SCHOOLS
YEAR | FORM 1 FORM 2 FORM 3 FORM 4

2008
2009
2010
2011
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Appendix E: KNEC Proforma Candidates Registered ForThe National Exams

KCPE CANDIDATES |KCSE CANDIDATES

YEAR

2003

2004

2005

2006

2007

2008

2009

2010

2011
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Appendix F: Interview Schedule for TSC Deputy Dire¢or of Policy, Planning, Research
and Innovations

This interview will be conducted for the purpose afresearch study to fulfill partial
requirement for the award of a master degree imnitgy and economics of education,

Maseno University

1. What are the latest official teachers understaffiigures for the primary and
secondary levels of education in Kenya?

2. What are the current pupils to teacher ratio iny&efor both primary and secondary

levels of education?

3. What is currently the approximate number of traipedhary and secondary schools’
teachers trained but yet to be engaged by TSC?

4. The enrolment of pupils both at primary and secontivels of education has been
increasing while the number of teachers has rerdaah®most the same, what is the
TSC’s long term plan to ensure that the nationedgommended ratio of pupils to

teacher ratio of 40:1 is attained?

5. Some reports and research studies do reveal tbhanusreas experience teachers
overstaffing while rural and ASAL experience theposgite, what then are the
challenges faced by TSC when it comes to equitdlsibution of teachers?, and

what are the measures being put in place to nazmbklancing of teachers?

6. Does TSC have a policy to regularly network witlacleer training institution to
update them on secondary schools teacher speai@ag of demand as per the TSC
teacher requirement projections in Kenya? If yaentbriefly describe the nature of
the policy implementation strategies.
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Appendix G: Interview schedule for the MOE Senior eputy Director of Education,
Policy and Planning Directorate.

This interview will be conducted for the purpose afresearch study to fulfill partial
requirement for the award of a master degree imnitgy and economics of education,

Maseno University.

1. Is the government of Kenya on track to achieve Mi2G No. 2 and EFA goals
by2015? If yes, then what initiatives are being i place to enroll the last 5%
which is normally difficult to enroll; and if nohén what are the main challenges

being faced by the government?

2. Are there plans by the government to adjust FPERDEE funds per pupil allocation
in future in correlation with the inflation rateff?yes, what would be the simulation

model to be used?

3. What is the government’s long term plan on the igion of infrastructure, more so

the classrooms?

4. What are some of the legislation measures pulaicepo enforce the implementation

of Article 53 of the Constitution?
5. What would the Vision 2030 flagship projects foe thducation sector be in the next

phase of 2013-2017 implementation periods in regyaod access, infrastructure,

teacher recruitment and budgetary allocations?
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Appendix H: Kenya Population in the Base Year 2009

Ages Male Female  Total Ages Male Female  Total

0 616,843 605,094 1,221,9326 287,628 318,801 606,429
1 535,669 522,409 1,058,077 301,149 307,594 608,743
2 627,496 615,292 1,242,7828 284,397 325,692 610,089
3 602,260 596,431 1,198,69P9 252,254 259,315 511,569
4 618,171 599,641 1,217,81380 408,767 436,575 845,342
5 600,714 579,082 1,179,791 208,824 192,856 402,680
6 590,310 577,107 1,167,41B2 258,945 263,059 522,004
7 541,370 528,350 1,069,723 182,163 179,514 361,677
8 561,120 553,788 1,114,9084 197,336 190,467 387,803
9 539,155 526,720 1,065,8785 322,130 317,533 639,663
10 612,711 585,911 1,198,626 179,097 180,115 359,212
11 418,412 424,178 842,590 37 172,970 166,333 339,303
12 567,671 532,930 1,100,60B8 174949 188033 362982
13 487,708 475,577 963,285 39 155,215 152,257 307,472
14 478,811 450,946 929,757 40 279,503 287,743 567,246
15 459,517 436,317 895,834 41 120,396 111,398 231,794
16 434,776 421,622 856,398 42 141,166 133,262 274,428
17 423,615 400,013 823,628 43 104,889 105,089 209,978
18 456,815 430,878 887,693 44 97,640 95,083 192,723
19 348,930 357,060 705,990 45 188,301 192,067 380,368
20 449,030 518,139 967,169 46 119,888 116,652 236,540
21 304,475 338,394 642,869 47 108,445 108,866 217,311
22 353,807 415,489 769,296 48 110,739 116,301 227,040
23 327,503 382,716 710,219 49 107,903 103,583 211,486
24 319,290 366,260 685,550

25 403,688 460,708 864,396

Source; Statistical Abstract 2013, KNBS
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Appendix I: Projected Mothers, New Born Babies andClass 1 Entrants In 6 Years Time

After Being Born

Years  Mothers population New born babies population Years Classl entrants 6
years later
2010 9,386,987 1,374,586 2016 1,298,837
2011 9,427,972 1,386,271 2017 1,313,580
2012 9,500,705 1,396,307 2018 1,316,346
2013 9,516,602 1,408,983 2019 1,330,708
2014 9,619,291 1,412,751 2020 1,343,537
2015 9,810,848 1,353,124 2021 1,291,396
2016 9,994,741 1,360,888 2022 1,297,498
2017 10,235,735 1,431,629 2023 1,364,449
2018 10,338,318 1,438,655 2024 1,383,982
2019 10,449,963 1,461,008 2025 1,409,042
2020 10,674,254 1,501,302 2026 1,445,735
2021 10,893,011 1,449,476 2027 1,402,983
2022 11,187,955 1,487,385 2028 1,442,280
2023 11,364,582 1,521,528 2029 1,478,057
2024 11,545,213 1,557,639 2030 1,481,061

Source; Generated from base year (0) 2009 popnla&osus.
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Appendix J: Past Enrolments for Primary Schools (00s)

Year/Class Class1 Class2 Class3 Class4 Class5 Class6 s€a Class8
2003 1,311.7 1,018.4 945.2 922.6 854.8 793.2 762.1 551.5
2004 1,252.4 1,139.4 953.7 923.4 846.5 818.7 817.5 643.1
2005 1,206.2 1,127.6 977.4 963.6 859.9 842.9 873.0 651.7
2006 1,161.3 1,089.9 1,062.2 1,040.5 898.2 848.7 895.035.86
2007 1,243.1 1,162.3 1,188.3 1,093.8 992.2 908.7 831.004.77
2008 1,316.1 1,2285 1,180.6 1,171.4 1,082.0 979.5 903.901.9
2009 1,326.6 1,289.9 1,213.0 1,149.7 1,136.0 1,035.1 .1954 727.1
2010 1,468.5 1,336.0 1,250.8 1,241.8 1,167.4 1,120.1541/0 741.5
2011 1,503.9 1,379.9 1,312.1 11,3225 1,243.6 1,183.0 3212 704.7

Source; Ministry of education, Economic surveysvarious years

Appendix K: Past Enrolments For Secondary Schools

Year/Form Form 1 Form 2 Form 3 Form 4

2008 387,673 313,360 337,573 297,301
2009 445,321 377,143 312,860 337,310
2010 498,933 443,944 398,609 311,898
2011 521,601 460,021 413,045 373,053
2012 532,128 513,938 457,427 411,330

Source; Ministry of Education and various econosuo/eys
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Appendix L: Candidates for KCPE and KCSE Examinations

YEARS KCPE Candidates KCSE Candidates
2003 587,961 207,730
2004 657,747 222,676
2005 671,455 255,260
2006 666,432 237,576
2007 704,737 265,310
2008 695,710 301,400
2009 727,100 333,816
2010 746,080 354,341
2011 776,214 410,586
2012 811,930 432,443

Source; KNEC Reports and various Economic Surveys
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Appendix M: Research Approval Letter
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MASENO UNIVERSITY

SCHOOL OF GRADUATE STUDIES
Office of the Dean

Our Ref: PG/MED/037/2010 Private Bag, MASENO, KENYA
Tel:(057)351 22/351008/351011
FAX: 254-057-351153/351221
Email: sgs@maseno.ac.ke

Date: 16th June, 2014

TO WHOM IT MAY CONCERN

RE: ~ PROPOSAL APPROVAL FOR OLOO FREDRICK ODUOL —
PG/MED/037/2010

The above named is registered in the Master of Education in Planning &
Economics of Education Programme of the School of Education, Maseno
University. This is to confirm that his research proposal titled “Efficient
Allocation of Educational Resources in Primary and Secondary Schools in
Kenya. A Projection for the Period 2013-2030” has been approved for conduct
of research subject to obtajzi
required beforehand.
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Dr. Pauline Andang’o
ASSOCIATE DEAN, SCHOOL OF GRADUATE STUDIES

Maseno University IS0 9001:2008 Certified
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Appendix N: Map of the Study Area and Its Boundares
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