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SEX EDUCATION AMONG THE YOUTH IN REDEEMED GOSPEL CHURCH IN MATHARE
SETTLEMENT AREA IN NAIROBI COUNTY, KENYA
MALUKI ROSE NDUSYA – M.A
Department: Philosophy and Religious studies.
Supervisors: Dr Josephine W. Gitome
Dr Humphrey M. Waweru
Sex education among the youth as been researched on in several churches in Kenya,
however, little has been done on what influences the youth into sexual immorality in
Redeemed Gospel Church in Mathare Informal Settlement Area in Nairobi County.
Mathare Informal Settlement Area has eight Redeemed Gospel Churches which have sex
education programmes for the youth. Nonetheless, analysis has shown that youth
involvement in sexual immorality is still rampant. This is characterized by the presence of
teenage pregnancy, sexually transmitted diseases and HIV and AIDS among the Christian
youth. This study was a response to this situation. The main research question the thesis
sought to answer was why these sexuality related issues are rampant among the youth in
RGC despite the presence of youth sex education programmes. To answer this question
the researcher conducted interviews with youth, clergy and parents from Redeemed
Gospel Church in Mathare Informal Settlement Area in Nairobi County. The youth filled
questionnaires, parents and clergy were interviewed. The researcher also conducted
several focus group discussions with the youth and gained additional literature from
library research. The study addressed three objectives: first, to analyze Redeemed Gospel
church programmes on youth sex education. Second, to establish the response of youth to
sex education programmes in Redeemed Gospel Church in Mathare Informal Settlement
Area. Lastly, come up with appropriate strategies that would help RGC to improve on
teaching sex information to its youth. Two theories were employed; Script and
Acculturation. Further, the study used qualitative research and stratified sampling. The
study targeted the Christian youth, their parents and the clergy. Out of this target
population a sample of 64 teens, 40 parents, 8 deacons, 4 pastors, 4 Sunday school
teachers and 1 bishop were selected as respondents. The research used both primary and
secondary data. Primary data was collected through interview schedules, focus group
discussion and questionnaires. Secondary data was gathered through library research.
The data was analyzed qualitatively and it helped the researcher to develop strategies that
would help the church improve its teaching on sexuality among Christian teenagers. In
the introduction, the researcher shows why there is urgent need to teach sexuality to the
youth. Moreover, the study presents a deeply done literature review based on the
objectives. Results, conclusions and suggestions are drawn based on the findings of the
study. It is hoped that the study will benefit other scholars, religions and religious
institutions, governments and countries in coming up with sound policies and
programmes to address youth sex education.
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CONTINUITY AND CHANGE IN THE FUNERAL RITES OF ABATIRICHI OF
WESTERN KENYA c. 1850-1960
SHIYUKA, ELVIS KARANI – M.A
Department: History, Archaeology and Political Studies
Supervisors: Dr. Gimode, Edwin Atianyi
Dr. Kakai, Pius Wanyonyi
This study is a historical investigation of the development of religious concepts and
practices in funeral rituals among the Abatirichi of Western Kenya who belong to the
larger Abaluyia community. It has traced the evolution and meaning of the religious
concepts and practices in Abatirichi funeral rituals as occasioned by decades of
encounters and interaction with external cultural systems. The study has examined a
historical transformation of rituals with specific reference to types of burials and post
burial rituals. These post-burial rituals included shaving of the hair by close relatives
(ulubego), cattle drive dances at the funerals of senior men (shilemba), grand memorial
ceremonies (khwitsulitsa), and “carrying” of the shadow-spirit of the deceased to the
homes of close relatives and areas they frequented (khuhira or khukalukhitsa shihinini).
This historical enquiry covered approximately a century from A.D 1850 to A.D 1960. It
was cast in the mould of the symbolic interactionism theory. This is a theoretical
formulation which explains the process of cultural change. This theoretical formulation
insists that socially developed symbols by a community play a significant role during the
process of interaction, interpretation and assimilation of new concepts when cultural
systems come into contact. Subsumed under this theory the study has demonstrated that
Abatirichi social symbols helped them to ascribe meaning to new cultural concepts during
the process of encounter and interactions. During interactions Abatirichi acquired the
best values which were consistent with the selection of the most functional social
practices and institutions. Symbolic interactionism, therefore, assisted them in the process
of reconstruction, restructuring, and assimilation of new ideas from external cultures
which led to the development of a new social reality which was essentially syncretic. This
study has emphatically rejected all claims of purity of Abatirichi funeral culture. It has
demonstrated that Abatirichi obsequies are not given “wholes” which were handed down
from their ancestors without being questioned. But rather, these religious concepts and
practices were dynamic social entities which have been shaped, over centuries, by forces
both external and internal to Abatirichi. This syncretism of funeral rituals was a function
of long processes of interactions with their neighbours that is the Luo, Nandi-Terik
andBantu Abaluyia such as the Abanyole, Abalogooli, Abeisukha, and Abidakho.
Additional to this was Western cultural onslaught through Christian missionization. This
study established that of all the external cultures, the Nandi-Terik and Western
Christianity had the greatest influence in transformation of Abatirichi funeral culture. We
have used both primary and secondary sources to demonstrate the evolutionary
hybridisation of Abatirichi funeral rituals. Primary sources were acquired from oral
interviews, the Kenya National Archives and mission archives at Kaimosi, Erusui and
Nyang’ori. Oral interviews were conducted between August 2014 and May 2015 with the
help of undergraduate students of History as research assistants. In a nutshell this study
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was a historical interrogation of the process of inter-cultural encounter and interaction. It
emphasised on causality and consequences of human actions in historical phases of
encounters and interactions between Abatirichi and their neighbours in South Western
Kenya and Western Christian missionization.

EFFECTS OF SMALLHOLDER TEA PRODUCTION IN KENYA: THE CASE OF BOMET
COUNTY, 1954– 2002
CHEPKEMOI KIRUI FANCY C – M.A
Department: Department Of History, Archaeology And Political Studies
Supervisors: Dr. Felix Kiruthu
Dr. Musalia Martha Wangari
Tea is grown in estates mostly owned by multinational companies and smallholder tea
producers. This study investigated smallholder tea production and its effects in Konoin,
Bomet County in the period 1954 - 2002. The objectives of the study were: To investigate
the factors that led to the introduction of tea growing in Konoin, Bomet County; To
analyse the effects of smallholder tea production on food crop production and to examine
the role of KTDA on the expansion of Smallholder tea production in Konoin, Bomet
County from 1954 to 2002. The study was informed by two theories: The Dependency
theory and The Articulation of Modes of Production theory. Purposive sampling technique
was used to identify the informants with vital information. These included the people who
witnessed the introduction of tea growing in Konoin Bomet County. The research tools for
the study were interview schedule and observation schedule. Data was collected from
farmers, and those practicing tea related activities sampled from the study area. Data
analysis entailed corroboration of secondary data with primary data. Finally, data was
presented qualitatively. The study established that smallholder tea production impacted
adversely on food production as too much land was put under cash crops production.
This, therefore made people to rely on the market for purchase of food hence their living
standards was compromised. KTDA was also found to have had a positive impact in the
development and expansion of smallholder tea production in Konoin, Bomet County.
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MAJOR CAUSES OF OUTMIGRATION IN MUKURWEINI, NYERI COUNTY, KENYA
2000-2015
PAUL KAMAU KINYUA – M.A
Department: Geography
Supervisors: Dr. Francis O. Onsongo
Prof. Leonard M. Kisovi
This study focused on finding the major factors explaining the decline in population in
Mukurweini Region, Nyeri County, Kenya 2000-2015. The researcher used 1989,
1999 and 2009 censuses data to determine the trend. The study was hinged on
education level, economic status, age and gender with emphasis on how they affect
Outmigration in Mukurweini. The study was based on the neoclassical theory pioneered
by Harris and Todaro (1970) which indicates that international migration is influenced
by the world’s availability and need for labour. This was prompted by the data collected
in the previous population censuses. Mukurweini West Division was used as a case
study as the area of study is of similar climatic conditions, economic activities and
cultural background but a division like Muhito could be having a different trend as it
hosts Mukurweini town which is the headquarters of the Sub-County. Descriptive
survey design using both quantitative and qualitative approaches was used in this study.
The survey design enabled the researcher to explore a wide range of factors. The target
population was all the 3913 households in the area of study. The sample size of the
homesteads was determined by using the formula indicated by Kathuri and Pals (1993).
The formula gave us 202 homesteads which were selected through snowball sampling.
The household head was interviewed in every homestead. Questionnaires were used to
gather data for the study. The instruments were tested among 5 households in the
adjacent divisions, which share the characteristics with Mukurweini West Division. The
researcher used the drop and pick method to administer the questionnaires. The
completed questionnaires were picked from the participants at the agreed time. Data
collected were processed, coded and analyzed to enable the researcher to answer the
research objectives and questions. The descriptive analyses, including frequencies,
percentages, tables, and figures were used. They were applied in organizing,
summarizing, data description and identifying the characteristics of the sample
population. Inferential statistics used the Pearson’s correlation and the chi-square test
of association. This was done using the Statistical Package for Social Sciences (SPSS)
version 20.0. This is the version that runs on Windows Xp. In this research, the
participants’ information and identity were kept confidential and information gathered
was only used for the purposes of the study. The study found that education was related
to outmigration in Mukurweini area and that economic status was significantly related
to outmigration. Age and outmigration were also related in a statistically significant
way. The most vulnerable gender to outmigration was male. The researcher
recommends that employment opportunities should be created and agriculture sector
be revitalized in Mukurweini Region so to employ and also feed the growing population
so that those who are educated can secure employment in the area. The study concluded
that sensitization be carried out so that the ones who are economically stable do not
leave the area to settle in other areas.
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INFLUENCE OF DRUGS AND SUBSTANCE ABUSE ON REPRODUCTIVE HEALTH IN
GATANGA SUB COUNTY, MURANG’A COUNTY, KENYA
JOSEPH MAINA KING’ORI – M.A
Department: Geography
Supervisors: Prof. Leonard. M. Kisovi
Dr. Francis O. Onsongo
Drug and substance abuse is one of the most critical challenges facing Kenya today
and is fast assuming alarming proportions among the young adults. A report on the
findings of the 2007 rapid situation assessment of substance abuse in Kenya found
that young adults had the highest substance abuse prevalence. This study was
motivated by the fact that previous studies on the magnitude and impact of drugs and
substance abuse have mainly focused on the youth in learning institutions; yet there is
unquestionable evidence of rampant drug use and abuse among the young adults. The
main objective of the study was to investigate the influence of drugs and substance
abuse on reproductive health in Gatanga Sub County, Murang’a County. The
researcher adopted descriptive survey research design. The researcher used
questionnaires and interview schedules as instruments of data collection. With a
target population of 384 households, purposive and simple random sampling
techniques were used to select the respondents. The questionnaires were administered
to 352households’ heads. Interview schedules targeted key informants as well as the
focus group discussants. Three focus group discussions, one mixed sex, one for
women and one for men were held separately. Data was analyzed both qualitatively
and quantitatively. Content analysis was used for qualitative data. Quantitative data
was analyzed by use of statistical package for social sciences (SPSS) computer software
version 21.0. Chi square correlation was used to test the hypotheses i.e. assess the
degree and nature of association between drugs and substance abuse and marital
status, sexual activity and fertility. The results were presented in frequency
distribution tables, percentages, figures, pie charts and graphs. The research revealed
that the commonly abused drugs included alcohol, cigarettes, bhang and khat.

Kiosks/small shops were reported as the main sources of drugs. The study further
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revealed that easy availability of cheap drugs and substances, peer pressure,
unemployment and dysfunctional families contributed to drug abuse. The study
further established that drugs and substance abuse is on the increase. This indicates
that efforts put in place to fight drugs and substance abuse has not been working
effectively. The study therefore recommends that the government comes up with more
effective strategies of fighting drugs and substance abuse.

AN ANALYSIS OF THE DETERMINANTS OF FERTILITY IN
MATUGA DIVISION, MATUGA SUB-COUNTY, KWALE
COUNTY, KENYA
SALIMU HAMADI MWATENGAR – M.A
Department: Geography
Supervisors: Dr. Francis O. Onsongo
Dr. Philomena W. Muiruri
The world total fertility rate has dropped from 4.95 births per woman to 2.36 births
per
woman in the last 50 years. In developing countries the total fertility rate has dropped
from 6.0 births per woman in the 1960s to 2.9 births per woman in 2005 and was
expected to have dropped even further in 2015. Kenya‟s fertility has declined from
7.8
births per woman in 1979 to 4.6 births per woman in 2009 (KNBS, 2010). Despite
the
general drop in fertility, there are differentials where some regions have higher
fertility
rates than others. Fertility in Kwale County still remains high at 6.0 births per woman
(DDP, 2008-2012).The objective of this study was to analyse the direct and indirect
determinants of fertility among women aged 15 – 49 in Matuga division. The specific
objectives were to; examine if socio-economic, demographic, socio-cultural and
proximate determinants affect the fertility in the division. Analysis of the proximate
determinants of fertility was done using an adopted model from Stover 1998. The
model
divided the determinants into direct determinants including: women sexuality,
contraceptive use, women sterility and postpartum insusceptibility. Indirect
determinants
included: age of the respondents, education level, religion, number of children and
employment status. A sample size of 214 women was randomly selected. Primary data
was collected from the field in October 2013. Secondary data was acquired from the
2009
census report, Kenya Demographic Health Survey reports (1989, 1998, 2004 and
2010)
and Kwale District Development Plan (2008-2012). The tools used to collect data
included a questionnaire and a key informant interview guide to supplement the data.
The
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methods of analysis used include: calculation of percentages, mean and median and
use of
the proximate determinants model. Results revealed that the fertility rate of Matuga
Division is 5.8 births per woman. Furthermore, it also indicated that of the proximate
determinants of fertility, post-partum insusceptibility at 0.72 had the most inhibiting
effect on fertility while contraceptive use at 0.98 had the least depressing effect on
fertility. Other measurements included women sexuality and sterility with inhibiting
effects of 0.73 and 0.81 respectively. On the non- proximate determinants, 48.1% of
the
women interviewed were not using any method of contraception despite being aware
of at
least one. A very small percentage of just 2.4 % were using condom as a method of
contraception. 63.3% of the women interviewed breastfed up to at least 21 months.
The
mean age at first sexual intercourse was estimated to be at 16 years and 9 months.
The
study found out that only 20.4% of the women in the study were experiencing
secondary
sterility. Consequently, the government should embark on community sensitisation on
the
importance of contraceptive use to the community‟s welfare. Organisations should
also
make condoms readily available in the community by putting them up in dispensers at
boda boda stages, market places and public toilets.

INTERNATIONAL ENVIRONMENTAL LEGISLATIONS AND THEIR IMPACT ON
CONSERVATION IN KAKAMEGA COUNTY, KENYA; 1992-2015
BUYELA MARCELLUS MUKAKHA – M.A
Department: History, Archaeology and Political studies
Supervisors: Dr. David O. Okelo
Dr. Danson L. Esese
Environmental conservation is currently an issue in international relations as well as a
global concern since the negative impact of activities in one country is felt in other
countries. The global need for cooperation in environmental conservation has seen the
enactment of many environmental agreements and treaties. Kenya being part of the global
world has highlighted the need for effective environmental legislations to conserve its
environment. This study investigated environmental conservation in Kakamega County
with an aim of establishing the contribution of the Rio Summit of 1992 and the
implementation of subsequent international environmental conventions to Kakamega
County‟s environmental conservation. The study sought to examine: the impact of
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environmental conservation mechanisms in Kakamega County; the challenges that
hamper effective implementation of environmental regulations in Kakamega County and
how access to information influences public participation in environmental conservation
in Kakamega County. The theoretical framework guiding the study was based on
liberalism. To liberalists international relations is about state-state relations as well as
transnational relations. Liberalists view issues of natural resources and environment as
important as security issues and that states and non state actors are both important in
world politics. That members of the public should have the right to participate in the
making of environmental laws that define their substantive environmental rights through
a fair and transparent political process. The study used descriptive survey design. It
employed both primary and secondary methods of data collection. Oral interviews and
county reports provide important sources of primary data. Data from secondary sources
were gathered mainly from written works and internet materials. The study has
established that the Rio Summit of 1992 and the subsequent international environmental
conventions have shaped environmental conservation mechanisms in Kakamega County.
That, for instance, environmental awareness programs currently cut across all sectors of
society in Kakamega County. This has enabled most residents of Kakakamega County to
actively participate in environmental conservation initiatives. The study has also
established the challenges that hamper effective implementation of environmental
regulations in Kakamega County. It has also demonstrated how access to information may
guarantee public participation in decision-making which is essential for local level
development in general and in the management of natural resources, in particular.
Finally, the study concludes by giving a number of policy recommendations that can help
to streamline environmental conservation.

ITIKADI KATIKA RIWAYA ZA SAID AHMED MOHAMED
MURITHI JOSEPH JESSE – M.A
Department: KISWAHILI
Supervisors: Prof. Geoffrey Kitula King’ei
Dkt. Richard Makhanu Wafula
This research evaluated the use of ideology in S. A. Mohamed’s novels to find out whether
it impacts his works over a period of time. The study was informed by the fact that many
critics tend to assume that the attitudes, thoughts and views of the writer are the same
and stable all the time. Since at specific times, these attitudes, thoughts and views are
informed by a certain ideology it was important to evaluate the ideologies of a writer for a
longer period to see whether they remained the same or they changed after a certain
period and if so why the changes happened. It was found out that the ideologies of the
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writer changed to fulfil the needs of the writer’s audience, and reflect the changing
aspects in society in relation to politics, economy, religion, traditions and general way of
life. The researcher did this by analyzing ideologies in four novels written by S. A.
Mohamed which were selected purposively to fulfil the needs of the research. These
novels are Asali Chungu (1978), Kiza katika Nuru (1988), Dunia Yao (2006) and
Mhanga Nafsi Yangu (2013). The researcher analysed the themes and characters in each
novel and sought to analyse the changes reflected by the writer. Furthermore, the
researcher investigated how the changes signalled the change of the writer’s ideology
after a certain period of time and then sought to establish why the change occured. The
theories that were used in this research were deconstruction theory which helped the
researcher to demonstrate why ideology is not constant and the moral theory which
guided the researcher to focus on the society and the audience that the writer aimed to
reach in his works. The researcher used the library and field work method to conduct the
research. In the library the main texts under analysis were read, the plots, themes,
characters and style were analysed. Other texts written by the writer were read and they
enriched our understanding of the issues under investigation. In addition, all texts related
to the topic were read and they gave the researcher a thorough understanding of the
research area. The researcher also went to the field and held discussions with the writer S.
A. Mohamed and got his personal views on his works in general and specifically on the
works under evaluation. A questionnaire was also used to ask the writer questions in
relation to his work.The critics’ views were included by the use of a questionnaire and
discussions in order to get their insights into the works under investigation. It is our
conviction that by doing all this, we were able to show that the ideologies of the writer
kept changing after every period of time to the point of contradicting himself. This is in an
effort to fulfill the needs of his society in general and his responsibility in particular.Thus
the ideology of a writer keeps changing to reflect the changes in the society.

TRANSFORMATION OF MASCULINITIES AMONG THE AGIKUYU OF MATHIRA, NYERI
COUNTY, KENYA; 1952-2014
GRACE NJOKI MAINA – M.A
Department: History, Archaelogy and Political Studies
Supervisors: Dr. Peter Wafula.
Dr. Susan Mwangi

The study aimed at examiningtransformations in masculinities in Mathira, Nyeri
County in the period 1952-2014. The main objectives of the study were to explore
how the Mau Mau war affected masculinities, analyse how masculinities in Mathira,
Nyeri County were affected during the period when Kenya was fighting for her
independence, and assess the trends in masculinities among the Agikuyu ethnic group
within Mathira in the County of Nyeri. The study employed two theories; the
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functionalist theory and masculinity theory. Qualitative research design was employed
in this study. The target population was both women and men above the age of 18
years. The population sample was selected using random and purposive sampling
techniques. The study findings revealed that traditionally men in Mathira, Nyeri
County were very authoritative and vocal in the public sphere. This explains why they
were able to participate in the Mau Mau liberation in large percentages than from
other areas within the central Kenya region. The findings further indicated that the
Mau Mau war had a negative effect on the masculinity aspects in Mathira, Nyeri
County. The Mau Mau operated as a guerrilla movement largely in the forests.
However, upon returning from forests, the members of the movement found their
positions in their families and within the public sphere had been taken up by women,
leading to an increase in the number of Female-Headed Households (FHH) within
Mathira, Nyeri County. The conditions after independence further reduced the
masculinity of these men due to lack of compensation for their lost land, alcoholism,
corruption, and heightened women empowerment campaigns. The shift in
masculinities for some men was affirmed during the coffee boom in the 1970sas the
coffee benefits increased and the acquisition of title deeds intensified. This research
established that masculinities within Mathira in Nyeri County have undergone various
changes since the Mau Mau era to date. With men feeling that their roles as heads of
families was under threat, many turned to beer drinking as they tried to come to terms
with reality. The study is significant because not only will it help understand the
shifting socio-cultural dynamics of gender in Kenya, but will also enable policy makers
adopt a more gender-responsive outlook when developing policies. The study
concluded that aspects of weak masculinities such as irresponsibility of fathers have
been witnessed in Mathira, Nyeri. From the study, it was recommended that there is
need to sensitize both men and women on the need of cooperating in parenting roles
in order to construct firm masculinities. Additionally, men as well should be engaged
in gender empowerment campaigns for inclusivity.

CORRELATES OF CRIMINAL RECIDIVISM IN MAXIMUM PRISON
FACILITIES IN KENYA
GRACE ANYANGO J – M.A
Department: SOCIOLOGY
Supervisors: Dr. Daniel Muia
Dr. Wilson A.P Otengah
Recidivism, the tendency to relapse into crime by offenders upon release from prison,
seems to be getting out of hand as inmates keep committing crime after going through
prison rehabilitation programming. The public in turn pays heavily due to increased
victimization arising from repeat offending not mentioning the negative impact on the
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already overcrowded correctional facilities in Kenya. It brings into question the efficacy of
correctional programmes and/or reintegration of offenders into community on
discharge.By interrogating correctional, individual and community correlates of criminal
relapse, this study fills a knowledge gap by investigating multiple predictors of recidivism.
It also provides insight into the behaviour of offenders who are at a relatively developed
stage of their criminal career. To investigate the correlates of criminal recidivism in
maximum prison facilities in Kenya, the following null hypotheses were tested; there is no
significant relationship between Correctional Programming and offender‘s risk factors.
There is no significant relationship between Correctional programming and offenders
criminogenic factors and there exist no relationship between offender‘s individual factors
and criminal relapse. The study was guided by control, labeling, social learning, routine
activity and bronfenbrenner‘s ecological theories. It adopted a cross- sectional survey
design, which employed both quantitative and qualitative data collection and analysis
approaches. The main respondents consisted of female and male recidivists at Kamiti and
Langata maximum prisons. A total of 262 recidivists were sampled. Key informants were
drawn from agencies, communities, administrators, offender‘s relatives and crime victims.
The information was obtained using questionnaires and FGDs. Informed consent of
respondents was sought. Data was analyzed through frequencies, percentages, crosstabulations and construction of pathways. Utilizing SAS in testing of hypotheses the
following tests were carried out: (ANOVA), t-test, logit model and chi-square. Data was
then interpreted and presented in descriptive and diagrammatic forms. Transition
programming was found to be the most statistically significant predictor of criminal
relapse. The study also established that correctional programming was not effective in
addressing criminogenic needs of offenders, inmates not classified and lack of sufficient
incentives that reward program participation and work programmes. Underfunding also
compromised service delivery. Impulsive behaviour also influenced the respondent‘s
criminal behaviour and higher number of alcohol abusers had higher risk of re offending.
Low job prospects for ex-offenders were impediments to safe reintegration with
employers highly averse in hiring them. The study concludes that criminal recidivism is
multi-faceted and a product of many factors emanating from the handling of offender
within the criminal justice chain, criminogenic needs of individual offenders and array of
community factors. The study recommends that policies be developed to address
transition and prison programming gaps, labor integration of ex-offenders, sentencing
framework review and construction of environments that support inmates on release
should equally be considered.

LINGUISTIC OUTCOMES OF SABAOT/KISWAHILI CONTACT IN MT. ELGONSUBCOUNTY, BUNGOMA COUNTY, KENYA
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MACHANI ABRAHAM – M.A
Department: English And Linguistics
Supervisors: Dr. Kebeya Hilda
Dr. Shivachi Caleb

This study is an analysis of lexical borrowing of nominals in Sabaot from Kiswahili. The
two languages under study differ from each other in significant ways. Kiswahili for
example is a language of the Niger-Congo family classified by Ethnologue as ISO 6393: SWA (Lewis 2009) while on the other hand Sabaot belongs to the Southern Nilotic
group who occupy the Mount Elgon area (Appleby, 1961).This research was guided by
the following specific objectives; to investigate the spoken language of young,middleaged and older Sabaot/Kiswahili bilingual speakers in order to identify and describe
core and cultural borrowing in Sabaot from Kiswahili. Attempts werealso made to
establish non-linguistic factors that motivate the Sabaots to borrow from Kiswahili and
finally the strategies that ‘Sumaneet Centre’ has adopted to revitalize the Sabaot
language were determined. This research was guided by two theories namely
Borrowing Transfer Theory by Terence Odlin (1989) andEthnolinguistic Vitality Theory
(EVT) by Giles and Taylor (1977). As a way of data collection, a wordlist and
questionnaires were issued to 30Sabaot/Kiswahili bilinguals of Chepyuk ward in
Bungoma County, Kenya. The results of the wordlist analysis indicatedthat there were
extensive core borrowings of Kiswahili nouns into Sabaot language. The findings
further showed that the core borrowing of nouns was more among the younger and
middle-aged than among the older Sabaot/Kiswahili bilinguals. In addition, thefindings
also revealed that the attitude of the younger and middle-aged werenegative towards
Sabaot which threatens the survival of Sabaot language. Finally, the results further
showed that,the ‘Sumaneet Centre’ (a language nest) is playing an important role in
trying to revitalizethe Sabaot language through documentation, teaching the
Sabaot/Kiswahili bilinguals how to read, write and also creating more awareness
amongSabaot/Kiswahili on the importance of Sabaot language through a radio station
(Bikaab Koreet FM). This indicates thatthere is hope for theSabaot language to regain
its vitality among its speakers.
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TRANSFORMATION IN CHINKORORO MOVEMENT AMONG THE ABAGUSII OF KISII
COUNTY, KENYA,
1961-2010
CATHELINE NYABWENGI BOSIBORI – M.A
Department: History, Archaelogy and Political Sciences
Supervisors: Dr. Peter Wafula Wekesa
Dr. Susan Mwangi Owino

The emergence of informal security movements globally and in Kenyahas received
muchscholarly attention. Many of such groups surface in response to social, political,
and economic inequalities and dissatisfactions. From the outset, it is important to note
that almost every ethnic community in Kenya has security movement perceived to be
the security wing of the population. Notably, the government a security threat has
declared many of such movements.Following the enactment of Prevention of Organized
Crime Act in 2010, thirty-threeethnic movements were banned the same year. However,
majority of the groups still exist as amorphous entities to date, andChinkororo is one of
such security related movement operating in Kisii County. This study focuses on the
transformation in the Chinkororomovement in Kisii County in the period 1961-2010.
It examines the rise of Chinkororoin response to various factors, including the struggle
for political-economic inclusion, state security failure and rise of militias in other
regions. It also examines the changes that the group has undergone over time as well
as the current manifestation of the group. The main objectives of the study were to;
trace the origin of Chinkororo among Abagusii in the period 1961-1990, to investigate
the recruitment, training andorganization ofChinkororo in the period 1991-2002 and
to analyze the changing trends in the recruitment training and organization of
Chinkororo in the period 2002-2010. The study is guided by RobertMerton’s strain
theory and signaling theory. However occasionally the researcher borrowed some
concepts form the rational choice theory and the labelling theory of crime to enrich this
study. The study utilized descriptive research design. The study targeted both females
and males aged 18 years, and above within the County of Kisii who were knowledgeable
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as far as the Chinkororomovement is concerned.Purposive and snowballing sampling
techniques were used to select the population sample. One hundred and thirtysixparticipants were interviewed. The research employs both primary and secondary
sources of data. Primary data was obtained from direct interaction with the respondents
in the field through conducting interviews and focus group discussions. Secondary data
was generated from the critical textual analysis of the books, journals, dissertations,
reports and magazines.Archival sources were also consulted. The findings revealed
thatChinkororo emerged in the early 1970s due to state security failure, especially
along the Gusii-Maasai borders, coupled with negative ethnicity and the rise of Kalenjin
warriors and Maasai Morans among the Kipsigis and Maasai respectively. It further
establishes that Chinkororo have specific recruitment age, training grounds and an
organized hierarchical structure. The findings also indicate that Chinkororo have
undergone transformations in terms of lifestyle, training and organizational structure.
The movement is seen to have mutated from a neighborhood group, to a political
movement and finally to a criminal gang.These changeswere informed by intensified
negative ethnicity in Kenyan politics as well as tough laws on illegal groups in Kenya.
The study is significant because it will be a source and stimulus in formulating and
executing policies related to such movements not only in Kenya but continentally.

RECONCILIATION OF LIBERTARIAN FREE WILL WITH THE
CONTEMPORARY NEUROSCIENTIFIC ADVOCACY FOR
DETERMINISM IN HUMAN ACTION.
NZIOKA JOHN MOSU – M.A
Department: Philosophy and Religious Studies
Supervisors: Dr. Josphat Oyigo
Dr. Jacob Magero
The question of whether human actions are determined or not has been a perennial
philosophical concern from ancient Greek philosophy to date. Each era since then
has been looking at the problem from a different perspective inspired by the
circumstances of the time. This research clarifies what having free will means and
what this free will entails, and it also seeks to establish a case for freedom of the
will and the validity of the concept of personal responsibility for every human
action. It focuses on the recent advances in neuroscience which have led some
neuroscientists to conclude that human beings do not have free will. In particular,
it gives attention the Libetan experiments, interpretations of his findings and their
implications for the free will debate. The study ultimately reconciles the
deterministic position of neuroscience with the libertarian position on free will. It
shows that human actions can be determined to a certain extent by nature, nurture
and forces beyond human control, however, human conscious intention and
control of one‟s actions cannot be ruled out. To hold either the determinists‟

xv

position or the libertarians‟ position as the only valid explanation for human
action, the research establishes, would be erroneous since our actions are free but
are at the same time governed by forces that we have no control over, in certain
circumstances. Additionally, there is need to examine every instance of a given
phenomenon before drawing general conclusions. This study finds fault in the
neuroscientific overreliance on experimental data and drawing questionable
inferences from their observations. It also finds fault with the libertarian ignorance
on the possibility of a free action being influenced by forces external to the agent
performing it. As its theoretical framework, the study adopts, firstly, the
compatibilist theory of free will which asserts that human actions may be
determined to a certain extent but not in their entirety. Secondly, the study
employs the Humean scepticism of causality to gauge the validity of claims
presented by both the Libertarians in support of free will and the neuroscientists in
their use of induction to affirm the deterministic nature of our actions. This
research is library based, and as such, it involves a logical analysis of the
arguments advanced by those who advocate for a libertarian free will and
arguments of those neuroscientists who advocate for determinism. It examines
whether the evidence provided by both parties is convincing and strong enough to
support their respective positions. The study further identifies the shortcomings
that each of the opposing sides has and proposes ways to reconcile them. The
research basically involves a consultation of literature that is relevant to the
research.

EFFECTS OF OLDER PERSONS CASH TRANSFER FUNDS ON THE WELL-BEING OF THE
ELDERLY IN KIBERA, NAIROBI COUNTY, KENYA
AMANDA KINYA MBABU – M.A
Department: Gender and Development Studies
Supervisors: Dr. Casper Masiga
Dr. Grace Okong’o
This study was an assessment of the effects of older persons cash transfer funds on the
well-being of the elderly in Kibera informal settlements,Nairobi County,Kenya.The study
was guided by the following objectives: to establish the recipients of OPCT program in
Kibera informal settlements; examine the different implications of OPCT funds on the well
being of the elderly;establish challenges that OPCT program face in addressing the needs
of the elderly; and identify the best strategies of improving the OPCT program for the
benefit of the eldery in Kibera informal settlements. The study was guided by resilience
theory.The exploratory design was considered appropriate for this study where
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probability and non-probability sampling procedures were used to identify 75
respondents to participate in the study.The targeted population was the OPCT
beneficiaries in Kibera informal settlements;however the data was validated by key
informants selected from among the sampled population.The study found out that there
were more women compared to men in the OPCT program.The study noted that the OPCT
beneficiaries were 65 years and above,which showed adherence to the objective selection
criteria.It was observed further that majority of the elderly OPCT beneficiaries also
suffered from chronic diseases such as tuberculosis,high blood pressure and diabetes.The
study established that the OPCT beneficiaries tend to use cash for the most pressing needs
such as food, rent, school fees for their grandchildren, and debt repayment. The effects of
OPCT funds were felt at individual, family and community levels.The study revealed the
following as critical challenges affecting OPCT program namely;inadequate funding
amidst competing needs of the beneficiaries;the disbursement is irregular hence one
cannot make meaningful plans with the money,extensive bureaucracy in the registration
process coupled with ethnicity issues and corruption.In addition there are cases of
fingerprints failing, omission on the payroll and amount inconsistencies. The study also
established that interventions that could address the challenges facing OPCT program
were at two levels, namely; community and NGOs; and the government. The study further
recommends an increase in the amount of funds being disbursed to the elderly in line
with their economic needs; make regular payments so that the beneficiaries are enabled to
make meaningful plans; and ensure the right criteria in the recruitment of the OPCT
beneficiaries.

THE CHURCH RESPONSE TO THE SITUATION OF CHILDREN ORPHANED BY HIV/AIDS
IN KERICHO COUNTY, KENYA
PERIS KEMUNTO NYAKENANDA – M.A
Department: Philosophy and Religious Studies
Supervisors: Prof. Mary N. Getui
Dr. Ruth Muthei James
The global statistics for HIV/AIDs adults and children were 34 million. Sub-saharan
Africa has 12 million orphans, with Kenya hosting about 1.2 million of them. Kericho
County had 2262 orphans. Accessible population was 296 children orphaned by
HIV/AIDs. Drawing on the theory of functionalism by Radcliff brown on the mission of
the church to help the needy, this study sought to explore the needs and challenges of
children orphaned by HIV/AIDs, the response of the church to these orphans and the
challenges the church was facing in its endeavour to help the orphans, in Kericho County,
Kenya. It was conducted in four churches with programmes geared towards assisting the
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orphans and five others with no such programmes. The former included, Motobo Catholic
Church (MCC), the free Pentecostal fellowship of Kenya (FPFK), Christ co-workers
fellowship (CHRISCO) and the seventh day Adventist church (SDA). The latter were,
deliverance church (DC), African gospel church (AGC), Anglican church of Kenya (ACK),
Presbyterian church of east Africa (PCEA) and Pentecostal assemblies of god (PAG).
Orphanages set up by private individual Christians to assist children orphaned by
HIV/AIDs were visited. They were: Kids home international (KHI) and agape orphans
organization (AOO). One school which admitted children orphaned by HIV/AIDs who
were brought to the school by local churches was also visited. The school was Kabokyek
mixed boarding secondary school (KMBSS). These institutions have been lettered A, B, C,
D, E, F, G, H, I, J and K for confidentiality purposes. The main assumption in this study
was that, the church was expected to play a major role in helping children orphaned by
HIV/AIDs. The study used descriptive design. Purposive and simple random sampling
were used to select the participants. The target population included pastors/priests,
church members, founders of private Christian homes, orphans and teachers. Data was
collected using an interview schedule, questionnaires and observation. Validity of
instruments was checked through expert opinion and reliability by test- retest method.
The field work was done from July to September 2007 in Kericho County. Basing on
Maslow's theory of the hierarchy of needs the study established that the church response
to children orphaned by HIV/AIDs in Kericho County was positive. The four churches
under consideration offered services to the orphans such as, food, shelter, clothing,
education and health care. The church however was dogged by financial constraints, lack
of concerted effort in its programmes, lack of trained personnel and disinheritance. The
orphans' challenges were: lack of basic needs, disinheritance, stigma, child-headed
households, among others. The challenges of the church were: lack of finance, lack of
cooperation from other churches, lack of trained personnel, lack of follow up and
disinheritance. It was recommended that the church should focus more on orphans by
including them in the church's structure and constitution, encourage community and
home-based care, among others.

GENDER DIMENSIONS IN TEA FARMING PRACTICES IN KAPTEL NANDI COUNTY: 19632013
JANET MUTEI MUKUNU KIPKORIR – M.A
Department: History, Archaeology & Political Studies
Supervisors: Dr Susan Mwangi
Dr Washington Ndiiri
Tea as a cash crop was introduced by the Europeans who first farmed it and later the
Africans in Kenya adopted its farming towards the end of colonialism. Since then, male
and female have actively contributed to the production of green tea leaf which is an
important source of income in Kenya. Women all over Kenya are known to be the main
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source of labour in agriculture. However, gender dimensions have been altered by the
many changes have taken place in tea farming sector over time. This study was set to
establish the gender dimensions in tea farming practices in Kaptel, Nandi County 19632013 in the political leaderships of Jomo Kenyatta, Daniel Arap Moi and Mwai Kibaki.
The study used the Agrarian Transformation and Hill‘s (2009) theoretical framework. The
study was Qualitative in nature and data was gathered by use of questionnaire &
interviews & document analysis. Purposive sampling technique was used to select the
informants who constituted men and women with knowledge on pre-colonial post
colonial Nandi history. Sampled population was used to identify other informants (snow
balling). Informants comprised of women hired and family labourers, women who
owned/leased land and those who traded in tea. Chebut and Kipchabo Tea Factories were
purposively sampled. Data from the field was corroborated with data collected from
secondary sources, and then it was presented thematically and organized around the
stated objectives of the study. The shift from subsistence to tea farming at independence
and thereafter, impacted differently on gender dimensions. The findings revealed that
although both male and female tea farmers played various important and dynamic roles,
women have consistently been the labourers. Women tea famers are the producers of
green leaf, but they are faced with many challenges such as inadequate land and credit
access, farm inputs like fertilizers and herbicides which are also very expensive. They are
inadequately represented at all levels, and they access inadequate knowledge and skills
essential for tea farming. The study recommends the adoption a of bottom-up approach
for gender sensitive policy formulation in tea farming.

ALLEGORY OF DERANGEMENT IN POSTCOLONIAL FICTION: A STUDY OF SELECTED
NOVELS FROM AFRICA
Ngubia Gladys W. – M.A
Department: Literature
Supervisors: Dr. Murimi Gaita
Dr. Wallace Mbugua
This study, ‘Allegory of Derangement in Postcolonial Fiction: A Study of Selected Novels
from Africa’ is based on analysis of four texts namely: The Beautyful Ones Are Not Yet
Born by Ayi Kwei Armah, The Cockroach Dance by Meja Mwangi, Nervous Conditions
by Tsitsi Ndangarembga, and Arrows of Rain by Okey Ndibe. It specifically examines
how these writers explore political, social and cultural circumstances of society in
relation to psychic processes. In this regard, the study is guided by three objectives. First,
it looks at how writers depict different forms of derangement through characters. The
second objective interrogates how the selected writers use literary language to represent
emerging issues in the society applying derangement. The third objective focuses on
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how the writers create images of derangement in an attempt to put across their visions
for the changing society. The study fills the gap in knowledge on the role of
derangement in literary characters of selected African prose fiction. It argues that social,
political and cultural settings affect the psychic states of the protagonist in the selected
works as portrayed in the literary works. Other studies on postcolonial vision in Africa
have given little attention on the role of derangement motif in analysing predisposing
factors to derangement and how a writer crafts a vision of change through
derangement. The study engages Homi Bhabha’s split theory, Jameson’s Rhetoric and
Freud’s psychoanalytic theory. In this light, Homi Bhabha’s theory explores the
relationship between postcolonial realism and the fictional world in the chosen works
of study. Jameson’s rhetoric theory describes the selected literary texts as allegories.
Psychoanalytic theory is important in analysing the psychic dispositions of the
characters. Since the study is mainly a textual analysis, a close reading of the selected
texts was conducted to obtain primary data for analysis. As well, information was
sourced from secondary sources like journals, relevant books, articles and the internet
to augment primary data. The research established existence of various types of
derangement in characters in the selected texts. It recommends an extensive study on
specific gender experiences of derangement.

Ph.D
EFFECT OF GROUP THERAPY IN RESTORING PSYCHOLOGICAL WELLBEING OF
SEXUALLY VIOLATED WOMEN OF 1994 TUTSI GENOCIDE IN RWANDA
JEANNE MARIE NTETE – Ph.D
Department: Psychology
Supervisors: Dr Merecia Anne M. Sirera
Dr Christine M. Wasanga
Sexual violation of women has been found to leave permanent scars on the victims,
affecting all spheres of life, therefore, compromising their psychological wellbeing.
However, sexual violation is a vice shrouded with social instigated shame and guilt that
leaves many victims stigmatized, thus making it difficult for them to seek help. Group
therapy has been found to be characterized with curative factors that could circumvent
the shame and guilt associated with sexual violation thereby bringing about healing.
Ibuka organization has employed group therapy in helping the sexually violated women
of the 1994 Tutsi genocide regain their psychological wellbeing in the year 2009.
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However, since inception of group therapy in Ibuka, there is limited empirical evidence
on the effectiveness of the group therapy towards restoring the psychological wellbeing
of the women who were sexually violated. Using a biopsychosociospritual theory and
group therapy model, this study evaluated the effectiveness of Ibuka group therapy in
restoring the psychological well being of the sexually violated women during the 1994
Tutsi genocide. The main design used for the study was a descriptive survey. The
targeted population were the sexually violated women who were members of Ibuka
group therapy. A sample size of 80 participants in Musanze District drawn from
Busogo, Kinigi and Muhoza Sectors under Ibuka group therapy participated in this
study. The questionnaire, face to face interviews and focus group discussions were used
as methods of data collection. Quantitative data was analyzed using descriptive statistics
while qualitative data was analyzed thematically. The findings show that Ibuka group
therapy uses integrated group therapy model to address various needs of the sexually
violated women. Through these approaches, group therapy has been effective in
helping women overcome their shame and work through trauma experienced during
the genocide to foster personal growth, with 87.5 % saying they have experienced
personal growth, 82.9 % have improved relationship with others while 84.4 % said they
have purpose in life and make plans for their future. Of the sexually violated women
under Ibuka group therapy, 76.3 % feel that they experience autonomy while 75.1 %
said they cope well with their environment. In general, 80.4 % of the women sexually
violated said that they have regained their freedom. These findings were corroborated
with the qualitative findings in which women identified several curative factors that
have worked for them. Based on these findings, the study concluded that group therapy
model is effective in addressing the psychological conditions that are shrouded with
shame and guilt that often prevent victims from seeking help. The study therefore
recommends that group therapy model should be adopted by other organizations and
groups that work with people who experience emotional pain but find it difficult to talk
about it due to societal stigma, to help bring about their psychological wellbeing.

CHRISTIANS’ PERCEPTIONS AND PRACTICE OF ‘ABC’
STRATEGY IN THE CONTEXT OF NEW HIV INFECTIONS IN
KIAMBU COUNTY - KENYA
MUSILI TELESIA KATHINI – Ph.D
Department: Philosophy and Religious Studies.
Supervisors: Dr. Margaret Gecaga
Dr. Josephine Gitome

Despite the several interventions to prevent the Human Immuno-deficiency
Virus (HIV) infection and Acquired Immuno-deficiency Syndrome (AIDS), new
HIV infections are still on the rise. There is a general agreement that the leading
cause of new HIV infections is heterosexual relationships within or outside
marriage. The study sought to investigate the perceptions and practice of ABC
strategy of HIV prevention among Christians in the age bracket of 19–49, by
specifically seeking to investigate whether the A.I.C and Catholic theologies of
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abstinence and fidelity influence sexual behavior of the Christians, to evaluate
Christians’ perceptions of ABC strategy of HIV prevention, to establish whether
the Christians practice the ABC strategy and to explore the barriers to successful
implementation of ABC among the Christians. This study’s conceptual
framework was drawn from four key theories: Social Identity, Social
Interactionism, Kohlberg’s theory of Cognitive Moral Development and Smith’s
theory of religious effects. The study followed a cross-sectional descriptive
design, employing both quantitative and qualitative approaches. Six churches
were randomly selected from a list of eighteen Catholic and Africa Inland
Churches (A.I.C) in Thika East Sub-county (TES). Four hundred and four
(n=404) study participants were conveniently selected proportional to the
population size. Data were collected using structured questionnaires, In-depth
Interview Schedules and Focus Group Discussion guides. Data analysis was
done with the help of Predictive Analytics Software (PASW). The findings of
the study suggest that positive perception of the church’s theology on sexuality
and of safe sex behavioural options may not necessarily translate into their
practice. It was realized that people make moral decisions based on what adds
value to the self but not on conforming to the church norms on sexuality. The
study concludes that there is a need for the internalization of the values
embedded in Christian moral teaching on sexuality. Thus, the study recommends
an appropriate understanding of a responsible spiritual self that upholds
subjective truth to the complexity of sexual relations and other relations existing
within the wider, complex and changing society. It calls for a rethinking of
Christian sexual ethics from an interrelational perspective that is both vertical
and horizontal in dimension. In that, the relationships between the self and God
as well as the other social relations are taken into account in the process of moral
decision making. Further, the study calls on church leaders to open up to the era
of grace and conceptualize it, then there will be a paradigm shift that will
necessitate the internalization of Christian moral values. Overall, the thesis
recommends an improved and comprehensive sexual health approach in
inculcating and analyzing sexual values that can impact positively on the lives
of persons, as we envision an AIDS-free generation.
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SCHOOL OF PURE AND APPLIED SCIENCES
Maters
SYNTHESIS AND CHARACTERIZATION OF LOW OXIDATION STATE COBALT
CHELATES
Muthuri Aquiline Kathambi – M.Sc
Department: Chemistry
Supervisors: Dr. Evans Changamu Ogwagwa
Prof Naftali T. Muriithi
Square planar complexes of cobalt in any of its common oxidation states are rare
and attempt to make them either yield tetrahedral or octahedral complexes. The
aim of this study was to synthesize and characterize low oxidation state complexes
of cobalt using selected chelating ligands including 8-hydroxyquinoline (oxine)
and glycine. It was of interest to synthesize cobalt (I) complexes of square planar
geometry as these are expected to have the same mode of action as the square
planar cis-platin used in the treatment of some forms of cancer. Square planar
cobalt (I) complexes are rare in the literature. The reactions of CoCl2 with 8hydroxyquinoline (oxine) and glycine were studied under different solvent
conditions under inert conditions. Reaction of cobalt (II) chloride with oxine in
tetrahydrofuran (THF) solvent gave unexpected blue crystals of the
tetrachloridocobaltate (III) complex [CoCl4]-[C9H7NOH]+, in which protonated
oxine is the counter cation. The molecular structure of the complex
[CoCl4]-[C9H7NOH]+ was confirmed using single crystal X-ray crystallography. It
forms monoclinic crystals in the C2/c space group with respective unit cell
7.99120(10), c = 16.6770(3). When the same reaction was carried out in
water/ethanol mixture, a yellow non crystalline solid, [Co(oxine)2(H2O)2]Cl2 was
obtained. On the other hand, reaction of cobalt (II) chloride with glycine in 1:1
methanol/ethanol mixture gave purple crystals of a compound formulated as
[Co(gly)Cl3. These compounds were characterized by melting point determination,
elemental analysis and FTIR spectroscopy. Reduction of Co(gly)Cl3 with NaBH4 and
CoCl2.6H2O with NaBH4 in the presence of oxine led to dark solids whose
elemental analysis results were inconclusive.
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GENOTYPE-INDEPENDENT REGENERATION OF HYBRID MAIZE CULTIVATED AT THE
COASTAL REGION OF KENYA
MWASHIGHADI LABAN MWADIME – M.Sc

Department: Biochemistry and Biotechnology
Supervisors: Dr. Allan J. Mgutu
Dr. Sylivester E. Anami
Maize (Zea mays L.) is the most important cereal food crop in many tropical and
subtropical regions. Though the demand is steadily increasing, the productivity of
maize has been declining due to several production factors over the past years. Statistics
have shown that the world population is expected to double by 2050. With this
population growth, food insecurity in the tropics is expected to increase. Therefore,
reliable technologies that ensure enhanced production of food crops, such as maize,
should be adopted to meet the increasing demand. Despite conventional breeding
having contributed significantly toward maize production it is faced by many
limitations such as time resources, low accuracy and limited genetic biodiversity.
Biotechnology, that entails transformation of maize, demands an efficient and
reproducible regeneration system from totipotent explants, in which immature zygotic
embryos have mostly been used. However, one striking feature in all previous research
is that callus induction and somatic embryogenesis is genotype dependent. The objective
of this study was to develop an efficient and reproducible regeneration protocol for PH4
and DK 8031 maize genotypes cultivated at the coastal region of Kenya as a prerequisite
for its improvement through genetic engineering technology using Agrobacterium
tumefaciens mediated transformation. Immature embryos harvested at the age of 8 to
18 days after pollination were tested for their response to callus induction and
regeneration efficiency using 2,4-D and dicamba as growth regulators. Through this
research, a reproducible protocol for embryonic callus induction and regeneration of
maize genotypes cultivated at the coastal region of Kenya was established. Enhanced
capacity in tissue culture and genotypes of maize adapted to coastal conditions with
excellent regeneration potentials has been released for incorporation in breeding
programs. Minitab was used to calculate one way and two-way ANOVA to determine
the influence of the age of immature embryo, growth regulator concentrations and
genotypes on embryonic callus induction and regeneration frequency. To achieve
genotype independent embryogenic callus induction, immature embryos of PH4 and
DK 8031 should be harvested at 12 days after pollination. The optimum concentrations
of growth regulators for callus induction is 3mg/l dicamba and 2mg/l 2,4-D.
Immature embryos older than 12DAP can induce the same number of embryogenic calli
obtained at 12DAP by increasing the concentrations of the growth regulator. Research
findings in this study, revealed genotype independent embryogenesis on MS medium
supplemented with 2, 4-D and dicamba. The younger the embryos (10-12 days after
pollination) the less the hormone required for embryogenesis. Older embryos of PH4
(16-18DAP) require higher hormoneconcentration for embryogenesis. In this study, it
is recommended that further research should be carried out on regeneration potential
of other hybrid maize genotypes adapted to coastal regions of Kenya using other auxins
such as picloram
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A COMPARATIVE STUDY OF MODIFIED AND UNMODIFIED ALGAE FOR REMOVAL
OF LEAD, CADMIUM AND COPPER FROM CONTAMINATED WATER
OKAPES JOSEPH JOHN – M.Sc
Department: Chemistry
Supervisors: Dr Isaac W. Mwangi
Prof. Sauda Swaleh
The presence of heavy metals in water due to anthropogenic and natural sources is
widespread with serious effects on surface and ground water sources. There is the risk
of accumulation of these metals in the body after ingestion of such waters for a long
duration of time even when the concentration is low. This is because metals interfere
with the functioning of body enzymes and/or bio-accumulate in hard and soft tissues
in the body. There is a growing need for more clean water with the growth in
population. Studies on the treatment of effluent bearing heavy metals have revealed
adsorption to be a highly effective technique for the removal of heavy metals from waste
water. However, most adsorbents used are expensive or require extensive processing
before use. The use of inexpensive adsorbents such as algae was explored and their
feasibility for the removal of heavy metals studied in detail. Many species of algae have
been used to remove heavy metals in waste water. Some studies have also been done
using dry algae biomass pre-treated with calcium chloride and subjected to subsequent
thermal treatment to remove heavy metals in water. This is basically surface treatment
of the bio-material. This study focussed on chemically anchoring a chelating agent,
tetramethylethylenediamine (TMEDA) within the chemical structure of the dried biomaterial to provide binding sites for metal sorption. In this study the algal material was
modified by anchoring TMEDA into its chemical structure. FTIR analysis for both
modified and unmodified biomaterial was carried out and confirmed the presence of
functional groups capable of metal sorption. This confirmed a successfully
functionalization of the algal material with TMEDA and the FTIR spectrum provided
evidence of groups that act as binding sites for adsorption of metal ions. Both the
modified and unmodified algal biomass were applied for removal of lead, cadmium and
copper ions from wastewater. Effect of pH, contact time, sorbent dose and initial ion
concentration were investigated. The data obtained was fitted into the Langmuir and
Freundlich models. The adsorption kinetics was very fast as more that 90% of the metals
were removed from the solution within 30 minutes. The adsorption of lead and
cadmium fitted best in the Ho’s pseudo-second order kinetics confirming a multi-site
interaction whereas copper followed the pseudo-first order kinetics, evidence of single
site adsorption. The removal of the three metals was best at lower pH values (4.2-6.8).
Beyond these values, the adsorption decreased considerably. The adsorption of copper
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fitted into the Langmuir adsorption isotherm with R2 values of 0.974 and 0.512 for the
unmodified and modified sorbents respectively indicating a monolayer binding
mechanism. Cadmium and lead fitted into the Freundlich adsorption mechanism (R2
values were: Cd modified = 0.993, unmodified=0.251, Pb modified = 0.906,
unmodified = 0.929). The adsorption by the algal material did not improve upon
modification since natural ligands were replaced with TMEDA which has a poor
stability constant. In general the study has shown that the algal material can be used as
an effective sorbent for removal of lead, cadmium and copper from contaminated waste
water at low pH values.

CONCENTRATION OF SELECTED NUTRIENTS AND HEAVY METALS IN SOILS IN TEA FARMS
AND WATER FROM NYAMASOGOTA RIVER, KISII COUNTY, KENYA
OMWANCHA P. NYABOKE – M.Sc

Department : Chemistry
Supervisors : Prof. Jane Murungi
Dr. Alphonse Wanyonyi Wafula
The issue of water contamination and quality dilapidation in Kenya is more and more
becoming a menace to the natural water resources due to modern methods of farming
and industrialization which have resulted in water pollution especially in rivers. River
Nyamasogota provides water for growing crops and for domestic purposes. The river
passes through the areas that have many tea farms where fertilizers are heavily used and
hence polluted by inorganic, organic and microbial substances. The waste effluents from
tea factories also drain into the river. This research therefore aimed at establishing the
levels of lead, copper, phosphates and nitrates in both river water and tea soils in
comparison with the limits set by World Health Organization and Kenya Bureau of
Standards. Variation of phosphates, nitrates, lead and copper were investigated in river
Nyamasogota and adjacent farms during dry and wet seasons. Sampling was done at
various points along the river Nyamasogota and randomly selected section of tea farms,
upper tea farms and adjacent land in the months of February to April 2016. Water
samples were filtered using whatman filter paper, digested and then analyzed while soil
samples were dried, ground, sieved, digested using 30% hydrogen peroxide and then
analyzed. Analysis using UV-VIS spectrophotometer was used to determine the levels of
nitrates and phosphates while heavy metals were studied by Atomic Absorption
Spectrophotometry technique. ANOVA, paired sample and one way sample t-tests were
used for analysis. Results for two seasons ranges as follows: Pb in soils (0.139±0.026 to
0.279±0.024) mg/g. Pb in river Nyamasogota water (0.100±0.015 to 0.202±0.034)
mg/l. Cu in soils (0.045±0.032 to 0.243±0.037) mg/g. Cu in river Nyamasogota water
(0.127±0.016 to 0.312±0.013) mg/l. Nitrates in soil (0.031±0.025 to 0.626±0.022)
mg/g. Phosphates in soils (0.045±0.021 to 0.0231±0.017) mg/g. Nitrates in river
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Nyamasogota water (0.206±0.021 to 0.358±0.015) mg/l. Phosphate in river
Nyamasogota (0.232±0.021 to 0.524±0.023) mg/l. From the results the mean values of
copper and phosphates in river Nyamasogota during wet season were above those set by
KEBS and WHO (p<0.05). Based on the findings, the farmers should dig terraces to
prevent runoff from tea farms since the land is sloppy and also intensify water
purification before drinking water from river Nyamasogota in Kisii County. Farmers
should also be educated on the impact of applying excessive phosphate based fertilizers
on water quality alternatively they can use organic ones.

FABRICATION OF NixTi1-xO/CeO2-TiO2 THIN FILMS FOR APPLICATIONS IN SMART
WINDOWS
WYCLIFFE ONKEO OMWANSU – M.Sc
Department: Physics
Supervisors: Dr. M.K. Munji
Dr. C.M. Migwi
An electrochromic smart window is a solid-state device that is able to dynamically control
the amount solar radiation entering buildings. It comprises of the electrochromic thin film
layer, electrolyte and the ion-storage thin film layer. A thin film is a fraction of a material
layer measured in nanometers. The electrochromic thin film is the most active layer of the
device, in which coloration and bleaching occurs upon intercalation or de-intercalation
of ions. The ion storage layer supplies ions but remains colorless. The electrolyte provides
a medium for the ions to be inserted into or extracted from the electrochromic layer.
Recently, chromogenic Nickel Oxide (NiO) and Cerium Oxide (CeO2) thin films have
attracted considerable research interest for application in smart windows. This thesis
discusses how doping NiO and CeO2 with titanium (Ti) can improve certain parameters
quantifying the smart window such as cycle-life, transmittance modulation, switching
time and colouration efficiency. The sol-gel dip-coating technique was used to deposit the
thin films on fluorine-doped tin oxide (FTO, F:SnO2) transparent conducting glasses.
NixTi1-xO thin films of Ni molar concentration of 100, 90, 80, 75, 50 and 33% were
deposited on FTO glasses using sol-gel dip-coating technique, and annealed in air
between 300 and 500 oC. The effect of temperature, thickness, and molar concentration
on transmittance was studied using UV-VIS-NIR 3700 Solid Spectrophotometer, and an
average transmittance of 33% to 60% was recorded for the wavelength range of 300 –
1200 nm. The electrochromic properties of the NixTi1-xO thin films were studied using
cyclic voltammetry technique in the potential range of 0 and 1 V vs Ag/AgCl electrode in
1M KOH electrolyte. The thin films showed a reversible change in colour from brown to
deep brown between bleached and coloured states. Using chronoamperometry technique,
Ni0.75Ti0.25O thin film sample was found to have the highest colouration efficiency of
36.89cm2/C and fast switching time of less than 10s. Electrical characterization of the

xxvii

thin films was also performed. The resistivity of NixTi1-xO thin films annealed at 400 oC
decreased from 141.69 Ωcm (0% Ti) to 108.27 Ωcm (50% Ti) and then rose to 114.87
Ωcm (67% Ti). The counter electrode layer, cerium titanate (CeO2-TiO2) thin films of
different thicknesses were also deposited on FTO glasses using sol-gel dip-coating
technique and annealed at 500 oC. The average transmittance of the thin film was found
to range from 20% to 40% in the wavelength range of 300 – 1200 nm. Additionally,
electrochemical characterization of the CeO2-TiO2 layer was performed in 1M KOH
electrolyte between 0 and 1V versus Ag/AgCl electrode. Optimized Ni0.75TiO0.25O thin
film annealed at 400 oC and CeO2-TiO2 thin film annealed at 500 oC were used in the
fabrication of the smart window. The optical transmittance of the fabricated FTO/
Ni0.75TiO0.25O/ KOH/ CeO2-TiO2/ FTO electrochromic smart window was carried out at
different voltages. The resulting window showed an average transmittance of 32% in
coloured state and 63% in bleached state, and switching time of 3.8 s and 9.2 s in
bleached and coloured states respectively. The fabricated electrochromic smart window
exhibits improved transmittance modulation, colouration efficiency and switching time.
These are the main parameters that quantify the performance of smart windows.

SCHISTOSOMA MANSONI SUSCEPTIBILITY TO PRAZIQUANTEL INENDEMIC
LOCALITIES IN KENYA
MWANGI IBRAHIM NDUNGU – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Steven M. Runo
Dr. Gerald M. Mkoji
Schistosomiasis is a neglected tropical disease (NTD) caused by blood-dwelling flukes of the
genus Schistosomatransmitted through freshwater snails. While the disease affects as many as
249 million people worldwide, treatment largely relies on a single drug, praziquantel (PZQ),
which is extremely effective against all schistosome species known to infect humans, it is welltolerated in the body, making it suitable for mass treatment campaigns.
The near exclusive use of this drug for such a prevalent disease has led to concerns regarding
the potential for drug resistance to arise and the effect this would have on affected populations.
The aim of this study was to investigate if S. mansoni susceptibility to PZQ is altered following
repeated treatments.
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In this study, a modifiedin vitrotechniqueby Liang et al., was used to determine the effect of
PZQ on miracidia. This was achieved by hatching of miracidia from eggs obtained from fecal
samples of infected individuals, subjecting the miracidia to varying concentrations of PZQ and
observation of viability (dead or alive) of miracidia under a dissection microscope. Similarly,
the generation of a lab strain with reduced susceptibility was achieved in vivo whereby the
parasite was subjected to sub-lethal doses of PZQ and gradually increased over five generations
until the parasites could withstand a normally lethal dose.
A total of 72 isolates of S. mansoni from infected individuals with a history of multiple
treatments with PZQ were analysed for PZQ sensitivity in the in-vitro.Similarly, 38 isolates of

S. mansoni from field-collected Biomphalaria snails were analysed.
The overall miracidial mortality of S. mansoni at a concentration of 10-5 M PZQ for the entire
study population was between 82.1-84.6 %, with the lowest observed value being72.7% (P
>0.05%).In general, results of the present study found no evidencefor the presence of such
strains in the cohort of adults and children living in endemic areas of western and central Kenya
who have undergone recent or historical treatment with PZQ and did not harbor S. mansoni
with reduced PZQ susceptibility. However,under experimental conditions, a strain with
reduced susceptibility to PZQ was produced within only 5 generations (P < 0.05%).
The likelihood of this happening in the field is real, if sufficient PZQpressure is applied.
The threat of PZQ resistance remains a great public health concern in Kenya especially with
intensified use of PZQ for schistosomiasis control and elimination. Regular monitoring of PZQ
sensitivity in schistosomes is therefore needed in control programs for early detection of
changes in parasite sensitivity to the drug.

ANTIPYRETIC AND ANTI-INFLAMMATORY ACTIVITIES OF DICHLOROMETHANEMETHANOLIC LEAF AND STEM BARK EXTRACTS OF Ximenia americana IN RATS AND
MICE MODELS
Gaichu Daniel Muthee – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Mathew Ngugi
Dr. David Mburu
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Extremely high body temperatures lead to destruction of body cells while excessive
inflammation cause damage to body tissues and organs, therefore, the need to treat fever
and inflammation. Conventional treatment is associated with many side effects hence the
need for a treatment option that is more tolerable. Herbal medicines such as X. americana
are arguably associated with minimal side effects. Ximenia americana is widely used as
folk medicine in Africa to treat various disorders such as inflammation, pain, fever,
helminthiasis, diarrhoea, wounds and intoxications. There is no published data on
antipyretic and anti-inflammatory activities of dichrolomethane-methanolic extracts of X.
americana and it is against this background that the current study was carried out. This
study tested for the antipyretic and anti-inflammatory activity of dichrolomethanemethanolic stem and leaf extracts of X. americana in rats and mice respectively. Plant
materials were collected from Mbeere in Embu County, Kenya. The active compounds
were extracted using methanol and dichloromethane in the ratio of 1:1. Two to three
months old Wister rats were used to test for antipyretic activities while five to six weeks
old Swiss Albino mice were used to test for anti-inflammatory activities. In each case,
animals were divided into six groups of five each; normal control, negative control,
reference control and three experimental groups (50, 100 and 150 mg/kg). Pyrexia was
induced experimentally using turpentine while inflammation was induced using
carrageenan. The experimental groups were treated with predetermined dose quantities
of extracts prepared and data was analyzed using one-way ANOVA. The antipyretic and
anti-inflammatory activities in rats and mice were compared with aspirin (100mg/kg)
and diclofenac (15mg/kg) as the standard conventional drugs respectively. The leaf
extracts reduced the rectal temperature by between 0.45% and 2.11% while the stem bark
extracts reduced rectal temperature by between 0.71% and 2.13%. Aspirin reduced the
rectal temperature by between 0.74% and 1.67%. In anti-inflammatory studies, the leaf
extract reduced inflammation by between 0.91% and 16.90% while the stem bark
extracts reduced inflammation by between 5.84% and 29.00%. Diclofenac reduced
inflammation by between 1.32% and 29.60%. The qualitative phytochemical screening
identified presence of alkaloids, flavonoids, saponins, cardiac glycosides, phenolics and
tepenoids. Alkaloids, flavonoids, and saponins have been associated with antipyretic and
anti-inflammatory activities. The study established that the DCM-methanolic extract of X.
americana is effective in management of fever and inflammation. Therefore, X. americana
can be explored as a possible bio-resource for generating readily available herbal
formulation that is effective in the management of fever and inflammation.

ANALGESIC, ANTIPYRETIC AND ANTI-INFLAMMATORY POTENTIAL OF
DICHLOROMETHANOLIC ROOT EXTRACT OF CLUTIA ABYSSINICA JAUB AND
SPACH IN RATS AND MICE MODELS
KOECH SAMSON CHERUIYOT – M.Sc
Department: Biochemistry and Biotechnology
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Supervisors: Prof Eliud NM Njagi
Dr. Mathew P. Ngugi
Various diseases and injuries are always presented with pain, fever and inflammation.
These are considered as symptoms associated with various pathological processes in
an animal body. Drugs that are used to alleviate pain, fever and inflammation such as
non-steroidal anti-inflammatory drugs exhibit adverse effects for example cardiac
abnormalities, peptic ulcers, liver toxicity and kidney failure. Therefore, there is need
to come up with alternative remedies. Herbal medicines are deemed to be safe, have
good efficacy and have fewer side effects. Clutia abyssinica is a shrub that is found in
East, Central, and South Africa and it has been used traditionally to cure several
ailments including malaria, chest pain, gonorrhea, fever, infertility, pain,
inflammation, skin diseases and cancer. Roots of this medicinal plant have been used
traditionally to prepare decoctions. The aim of the project was to evaluate the
analgesic, antipyretic and anti-inflammatory potential of dichloromethanolic root
extract of Clutia abyssinica in animal models. Plant sample material was collected
from Kaptebee village, Turbo sub-county in Uasin Gishu County Kenya, and the active
components extracted using dichloromethane. Pain, fever and inflammation were
induced Swiss albino mice and Wistar albino rats using acetic acid, turpentine and
carrageenan respectively. Swiss albino mice and Wistar albino rats were grouped into
normal control, negative control, positive control and 3 experimental groups.
Extracted root extracts were administered intraperitoneally to Swiss albino mice and
Wistar albino rats at predetermined doses (50, 100, and 150 mg/kg body weight).
The analgesic and anti-inflammatory activities of the plant root extract were
compared to diclofenac the (reference drug) while the antipyretic activity was
compared to aspirin. The dichloromethanolic root extract of C. abyssinica
demonstrated significant analgesic, antipyretic and anti-inflammatory activities.
Number of abdominal writhing was reduced between 33.95-49.51% by
dichloromethanolic root extract while the diclofenac (reference drug) reduced
abdominal writhing by 46.51%. Reduction in number of abdominal writhings by the
extract indicates the plant posse‟s analgesic properties. The elevated temperature was
reduced between 0.68-3.34% by the dichloromethanolic root extract while Aspirin
the (reference drug) reduced elevated temperature between 3.32-4.96%. Edema was
reduced between 0.88-5.34% by the plant extract while diclofenac reduced edema
between 2.21-5.35% respectively. Rectal temperature and the size of the edema was
reduced more in the third and fourth hours signifying better blockage of mediators
responsible for fever and inflammation. Data was analyzed using one way analysis of
variance followed by turkey‟s test. Qualitative phytochemical analysis revealed the
presence of alkaloids, flavonoids, terpenoids, steroids, saponins and cardiac
glycosides. The extract from Clutia abyssinica may be used as an alternative
bioresource in development of analgesic, antipyretic and anti-inflammatory agent.
The study therefore, confirms the folklore use of the medicinal plant by Kalenjin
community of Kenya to manage pain, fever and inflammation.

xxxi

CHANGES IN IMMUNOLOGICAL, BIOCHEMICAL AND HEMATOLOGICAL PARAMETERS OF
HIV-1 POSITIVE PATIENTS ON ANTIRETROVIRAL THERAPY IN MBAGATHI COUNTY HOSPITAL,
NAIROBI
NYAIRO EMELDA GEKONDO – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Prof Eliud NM Njagi
Dr George O Orinda

Human immunodeficiency virus or acquired immunodeficiency syndrome remains
the leading cause of death in sub-Saharan Africa, Kenya being one of them. Over
407,000 patients were on antiretroviral therapy by the year 2015 nationally. Despite
sustained clinical benefits associated to usage of antiretroviral drugs, adverse effects
are emerging as a major safety concern. Some of the factors that have been identified
as having an influence on the effect of ARV in disease control include age, gender,
time of initiation of therapy, and drug combination. Currently, there are limited data
highlighting the toxicities associated with ARV use in Kenya. This study was therefore
designed to determine effects of antiretroviral therapy on the hematological,
biochemical, virological and immunological parameters among HIV patients followed
for 12months on initiation of antiretroviral therapy. A total of 138 HIV1positiveindividualsmeet the recruitment criteria, however, 5 individuals dropped out
of the study for other reasons. Blood samples were collected before treatment
initiation, in the sixth and twelfth month after initiation of antiretroviral therapy. Two
treatment regimes were employed stavudine lamuvudine and niverapine (n=28), and
zidovudine, lamuvudine and niverapine (n=105).The mean of the two treatment
combinations had no significant difference in all the assay factors except for
transaminase and were discussed as same. Laboratory measurements included levels
of aspartate transaminase, alanine transaminase, complete blood cell counts, CD4 cell
counts and plasma HIV-1 viral load and changes in body weight. There were three
age groups(18-35 years)youthful and,(36-45 years) adult economically active and
above 46 years physiologically less active. The 133 individuals recruited included 88
females and 45males. Body weight increased from mean of 58.29kg at baseline to
61.14kg at month 6 (Z = -7.537, ρ< 0.05) and to 62.11kg at month 12 (Z = 7.694,ρ< 0.05). Stavudine combination was associated with low level hepatotoxicity
of 3%at month 6 (ρ<0.05). There was a significant increase in the mean CD4 count in
subjects on Stavudine combination (129.4 to 231.9 cell/mm3) at month 6 (ρ< 0.05)
and month 12 (231.9 to 306.0cells/mm3) (ρ< 0.05), zidovudine combination
(125.5to258.3)at month6(ρ<0.05) and month 12(ρ <0.05). The viral load
suppression for subjects on stavudine combination dropped from a mean
of87918.6copies/ml at baseline to 3482.5 copies/ml at month 6 and785 copies/ml at
month12 (ρ< 0.05). From 76284.4copies/ml at baseline to 2385.2copies/ml in the
6thmonth and 1162.8 copies/ml in the 12th month, the results showed consistent
increase of total WBC, lymphocyte, hemoglobin and platelet counts (ρ< 0.05). The use
of ART in a period of 12 months had favorable health effects on body composition
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(weight gains), improvement in CD4 count, viral load suppression and significant
reduction of hematological abnormalities in age group18-45yearsexcept above
46years. From this study ART has shown improvement of health outcomes of HIV
positive patients but with mild liver toxicity (3%); age has also been shown to affect
response to antiretroviral therapy. Thus continued ART administration with shorter
periods of monitoring of patients will benefit in timely identification of adverse effects.

ANTIPYRETIC AND ANTI-INFLAMMATORY ACTIVITIES OF DICHLOROMETHANEMETHANOLIC LEAF AND STEM BARK EXTRACTS OF Ximenia americana IN RATS AND
MICE MODELS
Gaichu Daniel Muthee – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Mathew Ngugi
Dr. David Mburu

Extremely high body temperatures lead to destruction of body cells while excessive
inflammation cause damage to body tissues and organs, therefore, the need to treat fever
and inflammation. Conventional treatment is associated with many side effects hence the
need for a treatment option that is more tolerable. Herbal medicines such as X. americana
are arguably associated with minimal side effects. Ximenia americana is widely used as
folk medicine in Africa to treat various disorders such as inflammation, pain, fever,
helminthiasis, diarrhoea, wounds and intoxications. There is no published data on
antipyretic and anti-inflammatory activities of dichrolomethane-methanolic extracts of X.
americana and it is against this background that the current study was carried out. This
study tested for the antipyretic and anti-inflammatory activity of dichrolomethanemethanolic stem and leaf extracts of X. americana in rats and mice respectively. Plant
materials were collected from Mbeere in Embu County, Kenya. The active compounds
were extracted using methanol and dichloromethane in the ratio of 1:1. Two to three
months old Wister rats were used to test for antipyretic activities while five to six weeks
old Swiss Albino mice were used to test for anti-inflammatory activities. In each case,
animals were divided into six groups of five each; normal control, negative control,
reference control and three experimental groups (50, 100 and 150 mg/kg). Pyrexia was
induced experimentally using turpentine while inflammation was induced using
carrageenan. The experimental groups were treated with predetermined dose quantities
of extracts prepared and data was analyzed using one-way ANOVA. The antipyretic and
anti-inflammatory activities in rats and mice were compared with aspirin (100mg/kg)
and diclofenac (15mg/kg) as the standard conventional drugs respectively. The leaf
extracts reduced the rectal temperature by between 0.45% and 2.11% while the stem bark
extracts reduced rectal temperature by between 0.71% and 2.13%. Aspirin reduced the
rectal temperature by between 0.74% and 1.67%. In anti-inflammatory studies, the leaf
extract reduced inflammation by between 0.91% and 16.90% while the stem bark
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extracts reduced inflammation by between 5.84% and 29.00%. Diclofenac reduced
inflammation by between 1.32% and 29.60%. The qualitative phytochemical screening
identified presence of alkaloids, flavonoids, saponins, cardiac glycosides, phenolics and
tepenoids. Alkaloids, flavonoids, and saponins have been associated with antipyretic and
anti-inflammatory activities. The study established that the DCM-methanolic extract of X.
americana is effective in management of fever and inflammation. Therefore, X. americana
can be explored as a possible bio-resource for generating readily available herbal
formulation that is effective in the management of fever and inflammation.

IN VIVO SAFETY OF DICHLOROMETHANE-METHANOLIC EXTRACTS OF
Allium sativum L. IN SWISS ALBINO MICE
Kariuki Duncan Maina –
M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Mathew Ngugi
Dr. David Mburu
The indiscriminate use of A. sativum L. in treatment of various diseases can pose a great
danger to various body functions. It results to toxicity within the body system e.g. in both dogs
and cats, A. sativum L. has been associated with oxidative hemolysis and Heinz body
formation leading to anemia and methemoglobinemia. Therefore, assessment of hematological
and biochemical parameters of this plant extract can be used to determine its safety and toxic
margins. Just like other terrestrial plants, A. sativum L. has a variety ethnopharmacological
uses and has been exploited by both local and international individuals in search of various
remedies for various diseases. Although, A. sativum is widely known to have various curative
properties, there has been no scientific data documented about its safety on hematological and
biochemical parameters. The body weight of both treated and control mice were recorded
before, during and at the end of the experiment. Blood samples were collected from
experimental and control groups on 29th day for biochemical and hematological profiles
and were analysed using an auto-analyser. The results of this study showed that DCMMeOH extract of A. sativum L. induced significant increase in the levels of red blood cell,
hemoglobin and hematocrit across the 100, 500, 1000 and 2000mg/kgbw dose levels
(p<0.05). However, the red blood cell indices (MC, MCH and MCHC) did not show a
significant change at all the dose levels (p>0.05). The total and differential white blood
cell counts also increased significantly at all dose levels (p<0.05). However, the platelets
and the related parameters did not have any significant change at all the dose levels
during this study period (p>0.05). The DCM-MeOH extract of A. sativum L. caused a
significant increase in the levels of liver functions profiles across the 100, 500 and
2000mg/kgbw dose levels (p<0.05). The kidney functions parameter levels also
increased significantly at all the dose levels (p<0.05). Qualitative phytochemical
screening confirmed the presence of various phytochemicals which included alkaloids,
flavonoids, steroids, saponins, cardiac glycosides and phenolics. These phytochemicals are
understood to play a major role in gene expression, erythropoietin stimulatory,
thrombopoietic stimulatory, immune-stimulatory and enzyme activities. Flavonoids,
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cardiac glycosides and alkaloids are also responsible in the increase in the RBC count
through their antioxidant properties. Conversely, an increase in saponins may result to a
decrease in red blood cell indices (MCV, MCH and MCHC). It was therefore concluded
that the plant extract, subject to various stipulated assays, is safe at particular doses as
indicated by changes in hematological parameters. On the other hand, the study also
shows that plant extract is not safe at high doses as indicated by change in the liver and
kidney parameters which showed hepatotoxicity and nephrotoxicity respectively. It was
recommended that dosages above 1000mg/kgbw of A. sativum L. were unsafe and
therefore should not be used. Moreover, it was suggested that there was need to carryout
chronic in vivo safety study of the extract in order to compare the outcomes. Additionally,
it was further suggested that similar study should be pursued using an alternative route of
extract administration.

DESIGN AND FABRICATION OF A SIMPLE DIGITAL TO ANALOG DECODER FOR
ANALOG TV RECEPTION
KENNEDY MUCHIRI – M.Sc
Department: Physics
Supervisors: Dr. M.K. Munji
Dr. J.N. Mutuku
Digital signal transmission with its high level of immunity to signal impairments has
found a wide application in communication. With the much benefits to the government
and consumers, digital migration came forcefully by June 2015 inspired by analogue
regime limitations. However, the shift came with its challenges with high rate of
unemployment, high cost of living and inflation levels in Kenya. Most people are
struggling to acquire the costly compliant digital TV sets or buying the set top boxes for
signal conversion. Maintenance of the digital transmission standards is also costly due to
subscriptions. In this research a prototype of a digital to analogue decoder based on
frequency shift keying (FSK) modulation scheme and digital to analogue conversion
(DAC) technologies has been designed, fabricated and tested for signal reception. It
consists of FSK modulation and demodulation using CD4046 phase locked loop (PLL),
74ls164 as a multiplexer, DAC0808 converter, a receiver and a DC power supply. The
demodulator was set at a free running frequency of 6 KHz with a lock range of 9.6 KHz
and a capture range of 3.6 KHz. The multiplexing unit implemented using a one input
eight output serial in parallel out (SIPO) shift register operated at a frequency of 63.7 Hz
for data synchronization. The converter gave a linear, monotonic analogue output with a
maximum voltage of 4.55 V and an offset of 0.2 V. The output had integral non linearity
(INL) and differential non linearity (DNL) of 0.023 V and 0.039 V respectively. A FSK
modulation unit was designed to provide the testing FSK signal currently lacking in free to
air transmissions. It generated a signal at two frequencies of 4 KHz and 8 KHz from a
modulating signal at a frequency range of 85-100 Hz for testing the circuit. The units
were powered using a DC source designed to give stable voltages of ± 5 V, ±12 V and
±15 V within the range of ± 5%.
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NEONATAL SEPSIS, CYTOKINES AND THE ASSOCIATED FACTORS IN PATIENTS
ADMITTED IN NAKURU COUNTY REFERRAL HOSPITAL, KENYA
MUMBI S. NJAGI – M.Sc
Department: Zoological Sciences
Supervisors: Prof. Michael Gicheru
Dr. Joshua Mutiso
Neonatal infections mostly sepsis and meningitis currently cause about 4.9 million
deaths annually in developing countries. According to World Health Organization
(WHO) estimates, there are about 5 million neonatal deaths that occur in the world per
year due to sepsis, with 98% occurring in developing countries. Neonatal sepsis is the
leading cause of neonatal mortality in Nakuru County Referral Hospital (NCRH)
according to the hospital records, yet no study has been done in the hospital on this
infection prior to the current research. The purpose of this study was to provide an
overview of the characteristics of bacterial sepsis in the newborns in NCRH. The study
focused on the bacterial pathogens mostly implicated in neonatal sepsis, their antibiotic
susceptibility patterns and cytokine involvement in neonatal sepsis. The study also
determined some of the factors associated with neonatal sepsis infection in NCRH. A
sample of 104 neonates admitted in Nakuru County Referral Hospital with positive
clinical diagnosis of neonatal sepsis and some with normal health was enrolled for the
study and grouped according to sex, birth weight and gestational age at birth. Samples
of blood for culture and cytokine assay were obtained by a phlebotomist from
peripheral foot veins (2 ml per neonate) using aseptic method. After blood culture,
antibiotic susceptibility testing was performed for identified bacteria by disc diffusion
method as per Clinical and Laboratory Standards Institute (CLSI) guidelines. Cytokine
measurement was done using commercially available kit for T helper-1 and T helper2 cytokines. Enzyme Linked Immunosorbent Assay (ELISA) was used to measure
cytokine (IL-1β, IL-6, IL-8, IL-10 and TNF-α) levels. Quantities of individual cytokine
were computed using standard reference curve. The Statistical Programme for Social
Sciences (SPSS) software version 22 was utilized for data analysis where paired t-test
was used to compare continuous variables, Analysis of variance (ANOVA) was used to
compare cytokine levels, Chi-squire was used to compare categorical variables and
Spearman rank correlation to show the relationship between inflammatory and antiinflammatory cytokine responses in neonatal sepsis. Neonatal sepsis infection was more
common in preterm and low birth weight neonates compared to term and normal birth
weight neonates (P< 0.05). Escherichia coli was the most isolated pathogen in septic
cases (44.4%) while Pseudomonas aeruginosa caused the least number of cases (16.7%).
There was a significant relationship between gestational age of the neonates and sepsis
type (r=0.6, P< 0.05) where P. aeruginosa was responsible for sepsis only in preterm
neonates. The isolated bacteria pathogens (E. coli, S. aureus and P. aeruginosa) were
100% resistant to first line antibiotics (Ampicillin and Gentamycin) but more
susceptible to Chloramphenical and Ciprofloxacine ( 75%). The measured cytokines
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were elevated in the sick neonates when compared with the control group where a
significant correlation was observed between IL-10 and TNF-α levels in the sick
neonates (r=0.561, P< 0.05). The findings of this study also revealed a significant
relationship between IL-10 levels and sex (P< 0.05) among the sick neonates. The
findings from this study provides necessary information for clinicians to use in
diagnosis and management of neonatal sepsis.

PRODUCTION OF HYBRID RICE USING ENVIRONMENT SENSITIVE GENIC MALE
STERILE (EGMS) AND BASMATI RICE LINES
KARIUKI SIMON NJAU – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Alice N. Muchugi
Dr. Paul Njiruh Nthakanio
Rice is the third major food crop in Kenya and, its production is estimated at 129,000
tons which is below the annual national demand of 548,000 tons. Kenya rice yields
per hectare are very low compared to major producers like China. Basmati (B)
varieties, B370 and B217, are preferred by most rice consumers and are cultivated as
a cash crop by 98.8% of Mwea rice farmers. This is because they have strong aroma.
Due to the demand, basmati rice command high premium prices locally and
internationally. Unfortunately, low yielding traits is a phenomenon shown by all
basmati cultivars. To improve on yield, this study exploited hybrid rice technology
using greenhouse structure to emasculate medium height, environmental sensitive
genic male sterility (EGMS) lines for crossing with viable pollen from basmati lines for
hybrid basmati rice production. EGMS lines namely, photoperiod sensitive genic male
sterile (PGMS) and thermosensitive genic male sterility (TGMS) were crossed with
local basmati varieties. Marker assisted selection (MAS) was used to identify F1
hybrids from various crosses. Results indicated that thermo emasculation at an
average temperature of ≥34.5oC, using greenhouse (GH) structure, is possible for the
temperate varieties PGMS which are emasculated by photo light (≥13hours) and also
TGMS variety emasculated by temperature (≥33oC) but suffers significantly from
temperature fluctuation. Microscopic observation of pollen viability of PGMS/TGMS
lines at (p<0.01), confirmed this with 99-100% pollen sterility in GH cultivars.
Control cultivars grown under natural environment had high pollen fertility of 6278%. Results on produced hybrid plants, using PGMS/TGMS (female parent) and
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B217/B370 (pollen donors) indicated heterosis was achieved with desirable traits in
seed setting, 1000 seed weight, height, panicle exertion and panicle length. Hybrids
differed less significantly in maturity with Basmati (130 days) apart from TB217,
TB370 and P2B370 which were early maturing (116 and 128 days). There was
positive correlation (p<0.01) between seed weight and plant height and also maturity
day. SSR markers used in identifying aroma gene (fgr), TGMS gene (tms) and PGMS
gene (pms) and hybrids had large physical distance of between 3cM and 16cM with
the targeted gene(s). The markers were therefore not specific and produced no clear
polymorphism due to effect of close proximity genes present in the targeted loci.
Application of marker assisted selection (MAS) using the SSRs visual scoring of
amplified bands in agarose gel electrophoresis was not reliable in selecting rice at
seedlings stage. Therefore, in visual scoring of amplified bands, SSR markers of ≤1cM
are recommended in this work. More studies on mapping aroma (fgr), TGMS (tms)
and PGMS (pms) surrounding genes will help develop tight linked SSRs.

THERMO-CHEMICAL CHARACTERISTICS OF PEAT AS A POTENTIAL GASIFIER FUEL IN
THE LAKE VICTORIA BASIN
MARKUS OKOTH ODHIAMBO – M.Sc
Department: Chemistry
Supervisors: Prof. Charles Onindo
Dr. Eric Masika
The Lake Victoria Basin (LVB) in East Africa is endowed with substantial deposits of peat,
a form of biomass, but has failed to gasify peat due to technical, financial and
organizational aspects. While hydroelectric power is sensitive to climate change,
gasification technology has a high potential for reducing biomass/peat energy
consumption and increasing access to electricity and cooking facilities hence improving
livelihoods and income. The key aspect for failure is the insufficient adaptation of
gasification equipment to fuel characteristics, fuel specification and inadequate material
choice of system components. This study investigated thermo-chemical characteristics of
peat sampled from Yala swamp in Kenya, Kabale in Uganda, Rulindo in Northern Rwanda
and Butare, Southern Rwanda. The proximate analysis involving moisture content, ash
content and volatile matter, were conducted in an oven and muffle furnace. The moisture
mean percentage ranged between 36.20±0.23 and 38.10±0.22, ash content between
0.116±0.02 and 0.256±0.014, volatile matter between 65.30±0.38 and 68.10±0.61,
and fixed carbon between 20.84±0.27 and 23.05±0.42. Heating values were determined
using the Gallenkamp Auto bomb calorimeter. Peat sampled from Yala had the highest
mean percentage moisture of 36.55±0.24, while Rulindo had the highest ash mean
percentage of 0.256±0.014. The heating values mean percentages ranged between
19.69±0.05 and 20.96±0.13 MJ/Kg. The ultimate analysis was determined using 2400
CHN elemental analyzer to characterize existence of individual elements in the sample.
The mean percentage levels obtained indicated that all peat samples had a mean range for
Carbon between 54.26±0.26 and 57.32±0.25, Nitrogen, between 0.019±0.001 and
0.58±0.21, Oxygen, between 36.17±0.14 and 39.21±0.27 and Hydrogen, between
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5.8±0.12 and 6.4±0.22. Rulindo had the highest mean percentage of 55.84±0.15% C
while Kabale had the highest mean percentage of 0.58±0.01% N. The energy content of
peat from Yala had the highest mean percentage of 20.96±0.13 MJ/Kg The theoretical
syngas composition as calculated from thermo-dynamic equilibrium model ranged CO2,
between 6.87±0.10 and 8.33±0.25, H2, between 12.50±0.12 and 14.20±0.12 and CO,
between 24.45±0.38 and 27.20±0.87 mean percentages. Considering that updraft
gasifier requires feedstock of mean percentage moisture content of up to 20-50%, 3040% oxygen, 50-60% carbon and calorific value of 20-30 MJ/kg. Therefore all the
sampled peat from the Lake Victoria basin are potential fuels for gasification. From the
determined thermochemical characteristics, gasification of peat would be carried out
using updraft and downdraft gasifiers.

MORPHOLOGICAL EFFECTS OF SELECTED HEAVY METALS ON THE NILE TILAPIA
Oreochromis niloticus AND AFRICAN CATFISH Clarias gariepinus ALONG RIVER RUIRU,
KENYA

ODONGO KENNETH OUMA – M.Sc
Department: Zoological Sciences
Supervisors: Dr. Syprine A. Otieno

Dr. Rekha R. Sharma

River Ruiru flows in areas where it is subject to pollution due to industrial, municipal, urban
and agricultural wastes. It is reported to harbor various species of fish such as tilapia, catfish,
eel, and common carp, which may be contaminated by heavy metals present in such wastes.
Metals damage fish organs, endangering the species inhabiting the river. In addition, when
other organisms, including humans consume such fish, they are exposed to heavy metal
contamination. Hence, it is important to ascertain that such fish is safe for organisms that
consume them. The objective of this study was to determine the levels of heavy metals in
tilapia and catfish species along River Ruiru. Systematic random sampling was applied to
collect sediments, water and fish samples. Three sites were located downstream along the
river, 1000 meters past Ruiru Town. Three control sites were at the upstream sections of the
river, 1000 meters away from Ruiru Town. The sampling points were 100 meters apart. Fish
samples were transported to the laboratory for identification at the National Museums of
Kenya. Metals were analyzed using atomic absorption spectrophotometer. Histopathological
changes in gills and liver of fish were also studied. Data on levels of heavy metals in water,
sediments and fish gills, liver and muscles were analyzed by means of one way analysis of
variance. Correlation coefficients were also calculated to assess the association between length
and weight of fish and the concentration of metals in fish liver, gills and muscles, and
between levels of heavy metals in water and in sediments. Mean levels of chromium in water
were not statistically significant at the upstream sites in April, 0.167±0.014 mg/L, August,
0.054±0.003mg/L, and December, 0.222±0.101mg/L (F = 2.10, p = 0.202), but were
statistically significant at the downstream sites 0.236±0.019mg/L, 0.058±0.001mg/L,
0.222±0.101mg/L during the three months respectively (F = 125.63, p < 0.001). Significant
positive correlations between the levels of iron in sediments and water at the upstream sites, r
= 0.7319, p = 0.025, and in the downstream sites, r = 0.8506, p = 0.0037, were recorded.
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Correlation in levels of lead in sediments and in water at the upstream sites, r = 0.343, p =
0.366, were not significant, while at the downstream sites, the correlation was significant (r =
0.7523, p = 0.019). Levels of chromium in sediments and water at the upstream sites showed
a positive correlation that was not significant (r=0.5339, p=0.138). In the downstream sites,
significant positive correlation was noted between levels of chromium in sediments and in
water (r = 0.9787, p < 0.001). Metals accumulated in fish tissues in the order
liver>gills>muscle, and tissues of Clarias gariepinus from the downstream sites had higher
levels of metals compared to tissues of Oreochromis niloticus obtained from the same sites.
Both species of fish had higher levels of iron than lead in all the tissues, and level of
chromium was the lowest. Histology of liver and gills of fish from the upstream study sites
showed normal structures. Liver of fish from downstream sites had enlarged hepatocytes with
enlarged nuclei. The gills showed degeneration and fusion of the secondary lamellae. The
study showed that sediments had higher levels of metals than water. Morphological changes
in liver and gills were also observed in fish obtained from the downstream sites. The findings
of the study imply that individuals consuming such fish might be exposed to metal toxicity.
The study recommends that the National Environment Management Authority to put in place
measures to curb discharge of industrial wastes into River Ruiru. The Kiambu County
Department responsible for health should also create awareness to sensitize people not to
consume fish from the river.

INFECTION RATES OF SCHISTOSOMA HAEMATOBIUM AMONG PRIMARY SCHOOL
CHILDREN IN GARSEN CONSTITUENCY, TANA RIVER COUNTY, KENYA AND THE
TYPES OF SNAIL VECTORS
ONG′ASIA CLARICE KUTA – M.Sc
Department: Zoological Sciences
Supervisors: Dr. Lucy Kamau
Dr. Ngethe Muhoho
Schistosomiasis, also known as bilharziases is a parasitic disease caused by blood flukes
(trematodes) of the genus Schistosoma. Both urinary schistosomiasis caused by
Schistosoma haematobium and intestinal schistosomiasis caused by S. mansoni occur in
various regions of Kenya, including the coastal region. River Tana which flows through
Garsen, offer breeding sites for Bulinus snails which are the fresh water snail vectors
for S. haematobium. Despite the WHO recommending the strategy for control of
schistosomiasis by school based mass drug administration with praziquantel every three
months in endemic areas, the program has not been rolled out in this area, hence the
full extent of the infection in the area was unknown. There was therefore, need to
institute studies to explore the extent and intensity of the infection in Garsen area of
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Tana River County. The objective of this study was to assess the infection rates and
intensity of S. haematobium infections among the school going children. The study also
determined the main water contact activities influencing infection and also the species
of Bulinus snails involved in the transmission of the infection. The target population
comprised of primary school going children, aged 8 to 16 years in class 3 to 7, from 5
selected schools in Garsen sub - county. The study was a cross sectional survey which
involved collection and examination of urine samples using a microscope for diagnosis
as well as quantification of eggs for determination of intensity. Gross examination of
urine coloration and reagent strips was used to assess hematuria. Questionnaires were
used to collect qualitative data which included occupation of the parents, age of the
children and water contact activities. Sampling of snails was done to determine the snail
species involved in transmission in the study area. Variations in prevalence of
schistosomiasis among age group 8-10, 11-13 and 14-16 were analyzed by ANOVA. T
test was used to compare the difference in infection rates and intensities between male
and female pupils. Correlation coefficient (r) was used to relate the rate of infection in
relation to the proximity to River Tana and irrigated farm. An overall prevalence of 21%
was obtained with male pupils recording the highest prevalence of 28%. A total egg
count of 3798 eggs per 10ml of urine was recorded among 63 pupils who were positive.
Majority of the pupils had heavy infection intensities. Swimming was the predominant
activity among the pupils along the river, while Bulinus nasutus were the predominant
intermediate host for S. haematobium in the study area. Data derived from the study
will be availed to the Tana River County authority to be used in the implementation of
control programs in the area. The study was also used for early diagnosis by
determining the intensity of the infection through egg counts and treatment was offered
to the patients to reduce the disease from spreading and becoming chronic. It is
recommended that the County government of Tana River to come up with control
programs for the snails and infected school going children. Also, it is recommended for
large scale screening and treatment for the whole community covering all age groups
be carried out to evaluate the risk of transmission from the adult population to children.

IMPACT OF HABITAT MODERATION BY WEIR INSTALLATION ON INVERTEBRATE AND
FISH COMMUNITIES IN RIVERS AWACH–SEME (KENYA) AND NAMBALE (UGANDA)
KONGO RICHARD KHATALI – M.Sc
Department: Zoological Sciences
Supervisors: Dr. Benson M. Mwangi
Dr. James J. Jumbe
The Lake Victoria Basin (LVB) rivers and streams once rich in biodiversity have been
undergoing degradation over the years resulting in decline in fish productivity. Studies
have mainly focused on large rivers in Kenya and Uganda. Impacts of habitat alteration
by weir installation as a river management tool are lacking. This study aimed at
comparing the limnological responses of Rivers Awach Seme (Kenya) and Nambale
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(Uganda), after weir installation. Data was collected monthly for six months from
November 2012 to April 2013 after weir installation in October 2012. River morphology,
physical-chemical characteristics, riparian vegetation composition, organic matter,
benthic invertebrates and fish community assemblages were assessed. The river
morphology was studied by measuring stream width and depths. The physical-chemical
characteristics were assessed by measuring stream velocity, water temperature,
transparency, conductivity, pH, dissolved oxygen and total dissolved solutes (TDS). Fish
and benthic invertebrate were caught using an electrofisher and Hess sampler
respectively and their community structures were determined. Data was analysed using
Statistical Package for Social Sciences (SPSS) version 16.0) where the probability value (P˂
0.05) was used for the two tailed tests. Results showed that the rivers differed markedly in
their morphology with River Nambale (Uganda) being heavily eroded while River Awach
Seme (Kenya) was generally well protected. Physical-chemical characteristics of the two
rivers did not differ significantly with pH averaging 7.55±0.10 for Nambale and
7.54±0.08 for River Awach Seme. Similarly, conductivity, dissolved oxygen and TDS did
not differ significantly with means of 204±14.25 μScm-1, 9.2± 0.46 mgl-1 and 102±7.08
mgl-1 respectively for River Nambale and 201±18.05 μScm-1, 9.6±1.13 mgl-1, and
100±7.89 mgl-1 respectively for River Awach Seme. Riparian vegetation of the rivers
consisted of similar species. More organic matter accumulated on the weir in River
Nambale than at River Awach Seme with means of 965.1±64.39gm-2 and 619.5±67.23
gm-2 respectively. The lowest accumulation occurred in December 2012 while the highest
in February 2013. Five orders of macroinvertebrate were sampled in River Awach Seme
and they included Ephemeroptera, Trichoptera, Diptera, Coleoptera and Odonata. In
addition to the five orders, order Megaloptera and class Hirudinae (Phylum Annelida)
were observed in River Nambale. Fish species at the two rivers were similar. They
included Barbus nyanzae Whitehead, Barbus kerstenii Peters, , Barbus jacksoni Gunther,
Barbus altianalis Boulenger, Barbus cercops Whitehead, Clarias gariepinus Burchell Labeo
vicrorianus Boulenger, and Gambusia affins Baird and Girard. In River Nambale, the fish
community was dominated by Barbus nyanzae which constituted 40% of the total catch.
Similarly, Barbus altianalis dominated the fish community of River Awach Seme
constituting 46% of the total catch. Weirs impacted strongly on the river morphology and
resulted in an increase in fish and macroinvertebrate abundance downstream. There is
therefore need for them to be constructed as a river management tool. However, further
long term surveys on invertebrate colonization succession, organic matter decomposition
rates and additional niches created after weir installation are recommended to ascertain
the impact of weir installation as a river management tool.

BIOENGINEERING TOMATO (Solanum lycopersicum Mill) WITH
PEPTIDE APTAMER FOR Meloidogyne incognita CHORISMATE MUTASE
AS A STRATEGY FOR NEMATODE RESISTANCE
Ngure Godfrey Mutero – M.Sc
Department: Biochemistry and Biotechnology

Supervisors: Dr. Steven Runo
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Dr. Richard O. Oduor
Root knot nematodes (RKNs) of (Meloidogyne spp.) are among the most devastating soilborne plant parasitic pests infecting many food crops. They have been shown to result in
over 50% loss of crop yield in tomato (Lycopersicon esculentum Mill). Various control
measures including agronomic practices and nematicides have been employed in the past
to manage the parasite with only modest gains. These are also costly to small-scale
farmers especially in developing countries. There is need therefore for a feasible and
effective biotech-based solution for controlling the nematodes in tomato. Infective, second
stage juveniles (J2) of these species induce elaborate modifications in selected root cells to
form enlarged, multinucleate feeding cells that serve as the sole food source for growth
and reproduction of the subsequent sedentary parasitic stages. The single dorsal and two
subventral esophageal gland cells of RKNs have evolved into enlarged secretory cells that
produce secretions released from the stylet and these play a central role in plant
parasitism. These secretions contains protein products of parasitism genes that plays a
direct role in host’s basal defense suppression, cell wall degradation and feeding site
induction and maintenance. M. incognita chorismate mutase 1, coded by the gene Micm-1 is a key effector in successful parasitism playing integral roles in suppression of the
host basal defense response, establishment and maintenance of nematode feeding sites.
Reverse genetics via peptide interference to inhibit functionality of this protein therefore
offers a feasible control strategy. The target chorismate mutase protein MI-CM-1 was
aligned along 5 CM proteins from 3 phytonematode genus and MI-CM-2 for class
identity and function comparison. Due to the genotype-dependent nature of tomato
genetic transformation and regeneration, specific in vitro conditions were determined.
First, cotyledons were chosen as explants of choice over hypocotyledons and primary
leaves with a shoot induction frequency of 43.46%. Secondly, a cytokinin/auxin ratio of
zeatin 2mg/l and IAA 0.1 mg/l combination was chosen for initiation of regeneration
with a shoot induction frequency of 51.60%. Finally, kanamycin concentration of 150
mg/l was chosen as ideal selection with explant survival rate of 32.78%. A peptide
aptamer against M. incognita chorismate mutase (PA-Mi-CM-1) gene was transformed
into tomato cv. vf36 using Agrobacterium tumefaciens strain EHA105 carrying the gene
construct pART27::PA-Mi-CM-1. The regeneration of transformed tomato cells followed
the prior optimized parameters. The developed putative T0 transgenic plants were
analyzed through PCR. Further molecular analysis and nematode stress assays on the
transgenic tomato developed are necessary for validation of conferred resistance.
Development of tomato varieties with in-build resistance to RKNs would help mitigate the
effect of these parasites and overcome the challenges faced by the conventional control
methods in a concerted effort to boost global tomato production.

REFFECTS OF CRUDE KHAT (Catha edulis) EXTRACT ON SELECTED CYTOKINE
PROFILES AND FOETAL GROWTH AMONG PREGNANT BABOONS (Papio anubis)
WAMBUA PHILOMENA NDUKU – M.Sc
Supervisors: Zoological Sciences
Department: Prof. Michael Gicheru
Dr. Atunga Nyachieo
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Khat (Catha edulis) is a dicotyledonous evergreen shrub of the family Celastraceae
whose fresh leaves are habitually chewed for their euphoric properties. The habit of
khat chewing is mainly found in Arabia, Somalia, Kenya and has spread to Asia, Europe
and other parts of the world due to improvement in transport and communication. Khat
consumption was traditionally confined to adult men of the population. However; today
khat chewing has become popular among all segments of the population including
reproductive aged women. Studies have indicated that khat consumption can be
associated with infertility and cardiovascular diseases. However, there have been no
such studies on the effects of khat on immunological profiles especially in pregnant
females, blood pressure, body weight as well as foetal development during pregnancy.
Therefore, the present study sought to determine the effect of crude khat extract on Th
1/Th 2 cytokines, chemokines, blood pressure, weight of pregnant baboons and
newborns. The study group comprised of six pregnant olive baboons (Papio anubis)
which were divided into two groups; the experimental group (n=3) and, the control
group (n=3). During the 3rd and the 4th months of gestation, each study subject in the
experimental group was given in addition to normal feed, 50ml of crude khat extract
orally once a week and bled once a week for two months. Each study subject in the
control group was given in addition to normal feed, 50ml of normal sterile saline orally
once a week and bled once a week for the two months. In the 5th and 6th months of
gestation, both groups were fed normally and bled once every two weeks for two
months till the end of gestation. IFN-γ, IL-10, CXCL 10 and CXCL 13 were then
determined using enzyme linked immunosorbent assay (ELISA) technique and
compared, blood pressure, temperature and body weight of the pregnant baboons was
also determined while the birth weights of newborns were taken. Statistical
comparisons between the groups were done using the Students t-test. Administration of
khat extract induced a significant decrease in body weight (p=0.0001), in CXCL 13
(p=0.001), and a significant increase in blood pressure (systolic, p=0.049; diastolic,
p=0.024), there was no significant difference in body temperature, in IL-10 and IFN-γ
(p>0.05). The results suggest that khat consumption decreases levels of IL-10 and body
weight; it also elevates blood pressure in baboons. These can be detrimental to
pregnancy and the fetus; therefore, it is recommended that pregnant women should be
discouraged from consuming khat.

USING CILANTRO LEAVES AND STEMS TO REMOVE LEAD, CADMIUM AND TURBIDITY
FROM CONTAMINATED WATER
Njue Martin Kivuti
M.Sc
Department: Chemistry
Supervisors:Dr.HarunMbathaMbuvi
Water as a resource in Kenya is increasingly being polluted as its population increases.
Ingestion of heavy metal compounds poses great risks to human health since heavy metal
ions can accumulate their amounts along the food chain. Therefore, it is necessary to
remove or minimize the heavy metal ions in contaminated water. A number of methods are
already in operation such as ion-exchange, chemical coagulation, electrochemical
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methods, membrane process, using natural zeolite, ultra-filtration; with most of them
generating toxic sludge. The necessity to explore simple methods of wastewater treatment
that can be economically viable and environmentally friendly motivated the current
research work. In this study, cilantro (Coriandrum sativum) was used as an adsorbent with
previous studies showing that it is a promise in removal of metal ions. This study
investigated adsorption capacity and efficiency of fresh and dry cilantro leaves and stems
in removal of Pb2+, Cd2+ ions and turbidity from simulated contaminated water. Cilantro
fresh leaves and fresh stems were grounded to obtain the wet adsorbents while for the dry
adsorbents, fresh cilantro leaves and stems were sun dried at room temperature until their
dry masses remained constant and grounded to fine powder. Batch sorption studies were
carried out while varying parameters of contact time, shaking speed, temperature,
adsorbent dose, pH and concentration of metal ions in solution. For all the batch studies,
100 mg/L working solution of Pb2+ and Cd2+ ions was used, shaking speed of 6 revolutions
per second, pH of 6 and temperature of 25oC. The optimum contact time for adsorption of
Pb2+ ions was 1½ hours and 2 hours for Cd2+ ions adsorption. Residue Pb2+ and Cd2+ ions
concentrations were determined using atomic adsorption spectroscopy. The adsorption of
Cd2+ ions was described by Langmuir isotherm with Qmax values of 250.00, 51.28, 4.68
and 15.06 mg/g for fresh leaves (FL), fresh stems (FS), dry leaves (DL) and dry stems (DS)
biomasses respectively. Freundlich isotherms described adsorption for Pb2+ ions by FL, FS,
DL and DS with Kf values of 45.87, 144.53, 1.40, and 2.14 mg/g respectively. The
efficiency of DL to remove turbidity increased with increase in dosage with 24.9% of
turbidity removed at a dosage of 0.2g while FS showed a decrease in percentage turbidity
removal with increase in adsorbent dosage with an optimum percentage removal of 6.4%
at 0.1g dosage. The results from this study suggest that fresh and dry cilantro leaves and
stems are potential adsorbents of Cd2+, Pb2+ ions and turbidity.

GEOPHYSICAL INVESTIGATION OF GEOTHERMAL POTENTIAL OF THE GILGIL AREA,
NAKURU COUNTY, KENYA USING GRAVITY METHOD
ERICKRAYORANYAKUNDI-M.Sc
Department: Physics
Supervisors: Dr. Willis Ambusso
Dr. John Githiri
In this study, gravity survey method was used to investigate the geothermal potential field
in Gilgil area, Nakuru County, Kenya. No previous geophysical study has been done in Gilgil
area. Gilgil area is volcanic and gravity survey in volcanic regions has shown that it gives
useful information about the density changes within the Earth’s subsurface associated with
the heat source. Gravity highs are related to centres of volcanism, faults and geothermal
activity. The discovery of geothermal reservoir in Gilgil area will provide an alternative
source of clean energy in Kenya, increase the amount of electricity supplied to the national
grid thus lowering the cost of electricity and ensuring it is enough to meet the market
demand of electricity in Kenya. The specific objectives of this study were to conduct ground
gravity measurements of Gilgil area, determine gravity anomalies and figure out the size,
depth and form of the underground body that produces the gravity anomaly. The ground
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based CG-5 Autograv gravimeter was used to accurately measure gravity at each field
station. A total of 147 gravity stations were established over an area of about 68 km2 and
gravity corrections done. The complete bouguer anomaly was computed and a contour map
for the study area plotted using surfer 8.0 software. Qualitative interpretation of the map
shows gravity highs in the study area which were interpreted as dense intruding bodies
within the subsurface. Five profiles along the gravity highs were drawn and positioned in
the southwest-northeast, northwest-southeast and almost north-south directions for
analysis. The regional trend of the profiles was subtracted from the observed data yielding
the residual anomaly. 2D Euler deconvolution was done on the profile data and revealed
subsurface faults and bodies at a depth range of 790 m – 4331 m. It was discovered that
the deep faults transport thermal fluids from deep parts of the Earth to the subsurface. The
shallow faults in the Earth’s subsurface direct the flow of thermal fluids on the upper part
of the basement. The top faults direct the flow of water from rift scarps to the hot masses
underground. This faults were concluded to be responsible for underground movement of
thermal fluids. Forward modelling of selected profiles using Grav 2DC software revealed
presence of dense intrusive bodies on the northern and southern parts of the study area
with the density contrast range of 0.25 − 0.28. These bodies were interpreted as intrusive
dykes that have higher density than surrounding rocks. Thus the high heat flow observed
in the area as evidenced by hot springs could be due to these intruding bodies within the
rift floor faults. This intrusive in form of dykes was concluded to be tapping heat from large
magma bodies at few kilometers from the surface. Such intrusive dykes may be geothermal
heat sources.

EFFECTS OF SOIL TEXTURE, pH AND DISTANCE ON LEVELS OF HEAVY METALS IN
PLANTS AND SOILS ALONG A SECTION OF NAIROBI-NAKURU HIGHWAY
MULI MAURICE MUTETI – M.Sc
Department: Chemistry
Supervisors: Prof. Jane Murungi
Prof. Hudson Nyambaka
Increasing population in Kenya has resulted into scarcity of land for farming. As a result,
many people are opting to do farming even in the small land spaces available along the
highways. However, heavy metal pollution along the highways is an issue of concern
despite the fact that leaded fuel is no longer in use in Kenya because this exposes man and
animals to heavy metals. The increase in transportation services is becoming a major source
of heavy metals pollution particularly along the busy urban highways. The increased
roadside farming is further enhanced due to unemployment and availability of fertile soils
along the road reserves. Soils and plants on road reserves and the adjacent land usually
accumulate heavy metals and the levels depend on some soil characteristics and the distance
of farms from the highway. There is therefore need to continue monitoring the heavy metal
levels in the environment. The purpose of the study was to determine the effects of clay
content, pH and distance on levels of selected heavy metals in some vegetables grown along
section of Nairobi–Nakuru highway, Kenya. Kale (Brassica oleracia), spinach (Spinacia
oleracia), irish potatoes tuber (Solanum tuberosum) and irish potatoes leaves commonly
grown on the highway and the soils were analysed for Pb, Cu, Zn and Cd. Samples were
collected from the three selected sites along the highway during rainy and dry seasons in
the months of April and August respectively. Each site was divided into four portions, which
were 100 m apart. At each portion soil and vegetable samples were collected at a distance
of 15 m, 30 m, 45 m and 60 m from the edge of the road. The soils were air-dried, crushed,
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sieved,weighed digested and analysed for pH, texture and total levels of heavy metals while
vegetable samples were dried, crushed, weighed, digested and analysed for levels of the
selected heavy metals using atomic absorption spectroscopy (AAS). ANOVA and t-test were
used for data analysis. The results indicated that the soil pH ranged from 6.82±0.10 to
7.33±0.07 during the dry season and 6.55±0.17 to 7.07±0.05 during the wet season along
the three sites. The pH differed significantly (p<0.05) along the three sites. The levels of Cd,
Zn , Cu and Pb in the soil samples ranged from 0.02±0.01 to 0.13±0.03, 1.32±0.08 to
3.84±0.02, 0.03±0.01 to 1.12±0.07 and 0.05±0.00 to 0.80±0.02 μg/g respectively
during the wet and dry season. The levels of Cd in the plant samples ranged from 0.01±0.00
to 0.19±0.00 μg/g. The levels of Zn in the plant samples were the highest and ranged from
0.02±0.00 to 5.22±0.06 μg/g . The levels of Cu and Pb in the plant samples ranged from
0.01±0.01 to 1.00±0.01 and 0.03±0.02 to 0.75±0.04 μg/g respectively. There was
decrease in soil metal levels with increase in perpendicular distance (15-60 M) from the
highway and the levels differed significantly (p<0.05). Despite higher levels of metals in
the soils than plants, plants grown in such soils did not record corresponding high levels.
Cu showed the highest correlations between the levels in the soils and plants. The levels of
the metals in all the plant samples increased in the order Zn>Cu>Pb>Cd. The heavy metals
concentrations varied among the tested crop plants which reflects their difference in their
uptake capabilities and surface deposition. Among the samples analysed Spinacia oleracia
was the highest accumulant of the metals therefore they would be recommended to be
grown at distances of atleast 30 m off the highways. Plants grown in regions with lower
soil pH had higher levels of metals. Soils with highest clay content had higher levels of
metals. It would also be recommended that the soil texture, soil pH and vegetables type to
be considered when selecting a farming land in areas prone to heavy metal pollution.

GENETIC BASIS OF Striga hermonthica (Del.) BENTH RESISTANCE IN WILD SORGHUM
ACCESSIONS
Dorothy Annah Mbuvi – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Mark Wamalwa
Dr. Steven Runo
Striga weeds are root parasitic plants that affect production of food in sub-Saharan Africa.
Striga genus includes species; Striga hermonthica, S. gesnerioides, S. aspera, S. asiatica and
S. forbesii with S. hermonthica being the most widely spread in the semi-arid tropical
African zones. The most effective Striga control strategy is to exploit natural resistance.
Wild grasses contain a resistance mechanism that enables them to resist Striga infection
resulting in low Striga quantity in feral grasslands as compared to cultivated cereals. In this
study, seven wild sorghums accessions (WSE-1,WSA-1,WSA-2,WSA-3,WSD-1,WSD-2 and
WSD-3) were evaluated for post-attachment Striga resistance against three common
ecotypes of S. hermonthica weeds in Kenya (Alupe, Kibos and Mbita). Cultivated race
N13(resistant) for post Striga germination served as control. The resistant accessions were
the WSE-1, WSA-1 and WSA-2 which had lowest mean count (<30), mean length (<
0.243cm) and mean biomass (< 9.233mg) of S. hermonthica plantlets growing on their
roots as compared to N13 which had mean count (<44), mean length (<0.329 cm) and
mean biomass (<23.733mg) of S. hermonthica plantlets while the highly susceptible
accessions were WSD-1,WSD-2, WSD-3 and WSA-3, which had the highest mean count
(> 80), mean length (> 0.651 cm) and mean biomass (> 36mg) of S. hermonthica plantlets.
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According to Tukey’s Honest significant Difference test, there were significant differences
in the mean counts, mean biomass and mean lengths (P˂ 0.05) of Striga growing on the
roots of sorghum accessions. Therefore it was established that resistance response against
S. hermonthica among sorghum varied widely. Subsequent to determination of resistance
response in wild sorghum accessions, RNA-sequencing was done on WSE-1 infected with
Striga seeds at two different stages. This led to identification of two different pathogenesis
resistance genes (PR-2 and PR-4). Gene ontology annotation revealed these to be antifungal agents involved in cell wall loosening and chitinase, as well as a cell wall degrading
enzyme respectively. When the two genes will be transformed in cultivated sorghums, they
will act in signaling induction of defensive response and also they will act in defensive
mechanism, stabilizing cellular structures against further pathogen or Striga infection.
Therefore, these genes will provide a platform for enhancing Striga resistance in sorghum
and develop a durable, broad-spectrum resistance in cultivated sorghums.
PREVALENCE OFAMOEBIASIS AND THE FACTORS ASSOCIATED WITH ITS TRANSMISSION
AMONG PATIENTS ATTENDING LONGISA COUNTY HOSPITAL, BOMET COUNTY, KENYA

TOO CHEBET – M.Sc
Department: Zoological Sciences
Supervisors: Dr. Lucy Kamau
Dr. Syprine Otieno
Amoebiasis is a common life-threatening parasitic disease affecting 12% of the world
population. It is the third leading cause of mortality due to parasitic infections worldwide,
after malaria and schistosomiasis. It is estimated that about 500 million people are at risk of
infection with amoebiasis yearly. In developed countries infection occurs among travelers,
recent immigrants from endemic regions, homosexual males, immune-compromised persons
and institutionalized individuals. In less developed and developing countries, infection occurs
more commonly in areas of low socio-economic status, poor sanitation and nutrition. In
Kenya, there is no continuous surveillance system to combat amoebiasis hence its real
prevalence remains unknown in most parts of the country including Bomet County.Cases of
amoebiasis have been reported in most health facilities in Bomet County. It is with this regard
that the study sought to determine the prevalence and transmission risks factors associated
with amoebiasis in Longisa County Hospital in Bomet County, Kenya. The study involved a
retrospective survey through evaluation of data from hospital records for a period of five
years, from January 2009 to December 2013. The study also employed cross sectional survey
by collecting 255 stool samples through purposive sampling. Macroscopic and microscopic
examination of stool was used to investigate amoebiasis in the laboratory. Macroscopically,
stool samples were checked for the presence of mucus, blood, consistency of the stool and
colour. Microscopically, direct saline and iodine wet mount was used to identify Entamoeba
histolytica trophozoites and cysts. Data on transmission risk factors was collected through
questionnaires and from hospital check list. Data were entered in Statistical Package for Social
Sciences (SPSS) then analysis carried out to determine relationship between prevalence of
amoebiasis and various variables such as age, location, socioeconomic status, and personal
hygiene, and water source, waste disposal, diet and level of education. The results are
presented using graphs and tables. The study revealed that out of 5480 stool samples
examined at the hospital laboratory during the period January 2009 to December 2013, 1574
(28.72%) stool tests were positive for amoebiasis of which 10.47% were adult males while
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15.76% were adult females. The least affected age group was the under five years at 2.37% in
the retrospective study. In the cross-sectional study, out of the 255 patients interviewed and
their stool examined for Entamoeba histolytica trophozoites and cysts, 11.76% adult females,
7.06% adult males and 0.78% children under the age of five years tested positive for
amoebiasis. Most of the patients interviewed were farmers (60.8%).Majority of the patients
obtained water for domestic use from open earth dams (38.8%) and rivers (29.0%). Source of
water for domestic use and unhygienic personal practices played a key role in acquiring the
parasite. The findings of this study will be used in informing the County health professionals
on the extent of amoebiasis hence help in designing control and preventive measures in
Bomet County. It is therefore recommended that, the government through the ministry of
health and non-governmental organizations should focus on provisionsafe water and
campaigns on improving personal hygiene to combat the disease in Bom0et County.

COMPRESSIONION OF PULSE CODE MODULATION SIGNAL USING TYPE
IV DISCRETE COSINE TRANSFORM BASED ON THE MP3 MODEL.
ANDREW YOTUI CHEPYEGON – M.Sc
Department: Physics
Supervisors: Dr Willis Ambusso
Dr Mathew Munji
Digital signal compression in the recent past has become the mainstay of the basic technologies
of multimedia due to the bandwidth and storage limitations inherent in networks and
computers. The change from circuit switched to packet switched systems in the
telecommunication infrastructure in the past few years, has reflected on the way Pulse Code
Modulation (PCM) signal which in essence is a raw audio signal, is carried in present systems.
The purpose of this study was to design an application that utilizes type IV Discrete Cosine
Transform (DCT IV), also known as the Modified Discrete Cosine Transform (MDCT)
techniques to compress Sound of compact disk (CD) quality digital audio that has been encoded
using the Motion Picture Experts Group (MPEG)-1 Audio Layer III (MP3) standard. Visual
Basic.NET programming language has been used to achieve this. Although the compression
technique used in this research project was a lossy one, the perceptual analysis showed no
significant deviation between the raw uncompressed pulse code modulation (PCM) samples
and the filtered MDCT output which uses psychoacoustic principles and MPEG psychoacoustic
signal analysis to describe the hybrid filter bank design issues and algorithms. The results
obtained from capturing raw audio signal at a bit rate of 128 kbps through three sampling rates
namely 32 KHz, 41 KHz and 48 KHz were reviewed. The results showed a major improvement
on the compression rate as a result of the MDCT application based on the MP3 compression
standard. A significant data reduction of upto 90 percent of the original audio file was achieved
when the MDCT coding was applied to raw uncompressed audio files based on the widely used
MPEG-1 Audio Layer III (MP3) compression standard. In testing the quality of the compressed
audio, subjective tests and the performance of Perceptual Evaluation of Audio Quality (PEAQ)

xlix

software for objective audio quality measures for the prediction of the perceived quality of
compressed files were investigated, and both the objective and subjective analysis showed high
correlations.

SPATIO-TEMPORAL CHANGES IN LAND USE PATTERNS INFLEUNCING
THE SIZE OF NAMULOMGE WETLAND, WAKISO DISTRICT, CENTRAL
UGANDA
IMMACULATE TUMUHIMBISE – M.Sc
Department: Geography
Supervisors: Prof. Joy Obando
Dr. Yazidhi Bamutaze
Although wetlands are among the most productive ecosystems in Sub-Saharan Africa;
they are undergoing unknown transformations and activities that threaten their
sustainability. Namulonge wetland in the Lake Victoria basin is experiencing numerous
activities whose influence is not well established. The study assessed the spatio-temporal
changes in land use patterns influencing the size of Namulonge wetland system, Wakiso
District, central Uganda. The specific objectives were to; identify the land use patterns
influencing the size of Namulonge wetland in Wakiso District, central Uganda; analyse
the trends and variation in size of the wetland system between 1986 and 2014; and to
assess the perceived effects of current land use patterns influencing the size of Namulonge
wetland system. To achieve these objectives, cross sectional data on land use patterns was
collected using a questionnaire (for 80 respondents), observation checklist and a GPS. The
obtained data was statistically analysed using descriptive statistics and non-parametric
test (chi-square). In this study, wetlands cover change and land use change were studied
through a time series of thematic maps between 1986 and 2014, and Landsat satellite
images representing the last 3 decades (1986, 1995, 2006, and 2014).Unsupervised
image classification was undertaken using ERDAS Imagine 9.1 program and ground
truthing exercise derived at six classes (i.e. built-up, commercial cropland, subsistence
cropland, forest plantation, wetland and bush). The current land use patterns influencing
the size of Namulonge wetland include; crop growing (93.8%), diversion of wetland
water, grazing (7.5%), irrigation (37.5%) and drawing water for domestic use (23.8%).
The results reveal that drainage channels influence water levels in Namulonge wetland
significantly at (p = 0.001) chi-square test. The results further indicate that papyrus
vegetation was dependent on land use change in the study area at (p=0.001) chi-square
test. The spatio-temporal imagery analysis revealed that changes have taken place
between 1986 and 2014 in the wetland. The results indicate a decrease in the wetland
area in the past 28 years, with the overall rate of change in wetland system (20.5
hectares) to bush, forest plantation, built up, subsistence cropland and commercial
cropland between 1986 and 2014.The major dynamic losses were noticed in wetland
(131.2 ha), bush (91.2 ha) and forest plantation (31.9 ha) between1995 and 2006. Of
the native wetland (245 ha) in 1986, approximately, 61.2 % had been converted to other
land uses by 2014 and cropland accounted for the largest share (83.5%). For accuracy
assessment, the overall Kappa Index of Agreement was considered accurate (KIA=0.873
which represents 87.3%). Based on the study findings, the study recommends that, the
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Ministry of Water Lands and Environment through Wetland Management Department
along with other NGOs within Namulonge sub-catchment should put more emphasis on
the awareness raising campaign on the values, functions and wise use of Namulonge
wetland resources to reduce on the rate of wetland transformation. Again, the study
findings indicate that total acreage of Namulonge wetland which was 245 ha in 1986 had
drastically decreased to 9.3 ha in 2014, indicating loss of 235.7 ha. Thus, the study
recommends that some urgent conservation and rehabilitation measures are required by
planners and managers to save this wetland ecosystem otherwise this rate of change in
the wetland area will lead to shrinkage and may get lost in due course.

LEVELS OF GLYCOSYLATED HEMOGLOBIN IN HEALTHY INDIVIDUALS, AND ITS
RELATIONSHIP WITH RANDOM BLOOD GLUCOSE, HEMOGLOBIN AND ITS RELATED
INDICES IN DIABETES MELLITUS PATIENTS
LUCY NYOKABI KIMANI – M.Sc
Department: Biochemistry and Biotechnology
Supervisors:Prof Eliud NM Njagi
Dr Stanley K Waithaka
Diabetes mellitus is a metabolic abnormality caused by disorders in insulin production, its
activity or a combination of these disorders. This disorder leads to elevated blood glucose.
The level of glycosylated hemoglobin serves an indicator of a person‟s blood glucose levels
over a period of between two to four months. These levels can also be useful in monitoring
diabetes therapy and to determine hyperglycemic period in individuals newly diagnosed
with diabetes. In Kiambu County, the reference interval for glycosylated hemoglobin in the
referent population is unknown. At the same time, the relationship between glycosylated
hemoglobin and hemoglobin and its related indices, and random blood glucose is also
unknown. The aim of this study was therefore to establish a reference interval for
glycosylated hemoglobin in a referent population of Kiambu County, and assess the
association of glycosylated hemoglobin with hemoglobin and its related indices, and
random blood glucose in diabetic patients. This was a prospective cross-sectional study
involving 923 subjects including 600 normal subjects recruited from the general
community and 323 diabetic patients attending diabetic clinic at Thika Level Five Hospital.
Independent T-test was used to compare means between the sexes, and two-way ANOVA
and post ANOVA was used to compare the means of each of the measured parameter across
the various age groups. ρ < 0.05 was considered significant. For the normal population 5
(0.83%) were positive for HIV and 2 (0.33) for HBsAg. The remaining 593 study
participants included 325 (54.8%) males and 268 (45.2%) females. For the diabetic patients
all the recruited study populations were included in the study and consisted of 181 (56%)
males and 141 (44%) females. The difference between the means of male and female
subjects for glycosylated hemoglobin was statistically significant (ρ = 0.003.) and therefore
separate reference ranges were established for the adult population in Kiambu County. The
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lower and upper reference interval for male subjects was 2.8% and 6.4%, respectively,
while that of the female subjects was 2.5% and 6.2%, respectively. In the diabetic patients,
Pearson‟s product moment correlation indicated that glycosylated hemoglobin positively
correlated significantly with hemoglobin (r = 0.467, ρ < 0.001), packed cell volume (r =
0.435, ρ < 0.001), and random blood glucose (r = 0.626, ρ = 0.006) and negatively with
mean cell hemoglobin (r = -0.165, ρ = 0.003). Multiple linear regression indicated that
glycosylated hemoglobin positively correlated significantly with random blood glucose and
hemoglobin and negatively with packed cell volume and mean cell volume. This indicated
that an increase in random blood glucose and hemoglobin, increases the level of
glycosylated hemoglobin while an increase in the level of packed cell volume, and mean
cell hemoglobin, decreased the level of glycosylated hemoglobin. In conclusion, the
established reference interval for the male population of Kiambu County is 2.8-6.4% while
that of the female population is 2.5-6.2%. The level of glycosylated hemoglobin in diabetic
subjects is positively influenced by the levels of random blood glucose and hemoglobin and
negatively by the levels of packed cell volume and mean cell hemoglobin. The developed
reference interval for glycosylated hemoglobin can be adopted for use in the management
of patients with glucose impairment in Kiambu County.
Characterization of Aphid (Hemiptera: Aphididae) Species in Kenya using PCR-RFLP and DNA
barcoding
Kinyanjui Grace Waithira – M.Sc
Department: Biochemistry and Biotechnology
Supervisors: Dr. Marion Burugu
Dr. Fathiya Khamis
Dr. Sunday Ekesi
Aphids are among pests of economic importance throughout the world. Together with
transmitting plant viruses, aphids are capable of inflicting severe crop production losses. They
also excrete honeydew that favors the growth of sooty mold which reduces the quality of
vegetables and fruits and hence their market values. Rapid and accurate identification of aphids
to the species level is a critical component in effective pest management and plant quarantine
systems. Even though morphological taxonomy has made a tremendous impact on species-level
identifications, polymorphism, morphological plasticity and immature stages are among the
many challenges to accurate identification. In addition, their microscopic size, presence of
cryptic species and damaged specimens dictate the need for a strategy that will ensure timely
and accurate identification. In this study, polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) based on mitochondrial COI gene and DNA barcoding were
applied to characterize seven aphid species collected from 13 counties in Kenya. Three
restriction enzymes RsaI, AluI and Hinf1 produced banding patterns that allowed unambiguous
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discrimination of five species, namely, Brevicoryne brassicae, Lipaphis pseudobrassicae,
Acyrthosiphon pisum, Aphis gossypii and Myzus persicae. However, PCR-RFLP could not
distinguish Aphis craccivora from A. fabae by yielding fragments of equal sizes. DNA barcoding
enabled characterization of the seven species, including the morphologically indistinguishable
A. craccivora and A. fabae and separated two subspecies of A. fabae. Analyses of the barcode
region indicated intraspecific and interspecific sequence divergences of 0.08% and 6.63%
respectively. Phylogenetic analyses did not reveal any genetic variation among populations
belonging to the same species, as they all clustered together despite being collected from
different localities. Principal component analysis separated the species into seven distinct
clusters and further confirmed the evolutionary relationships inferred by the phylogenetic tree.
Network patterns detected eight distinct haplotypes among the seven aphid species, including
two subspecies of A. fabae. Based on these results, both PCR-RFLP and DNA barcoding could
provide quick and accurate tools for identification of aphid species within Aphididae
subsequently aiding in effective pest management programmes and enhance plant quarantine
systems in Kenya.

Ph.D
PREVALENCE OF GEOHELMINTHIASES AND ITS EFFECTS ON GROWTH
AND COGNITIVE FUNCTIONS IN PUPILS IN KIBERA AND KOROGOCHO
SLUMS, NAIROBI COUNTY, KENYA
BENEDICT M. MWENJI – Ph.D
Department: Zoological Sciences
Supervisors: Prof. Michael M. Gicheru
Dr. Daksha Hirani
Prof. Walter O. Mwanda
Geohelminthiases are infections caused by Ascaris lumbricoides, Ancylostoma
duodenale, Necator americanus, Strongyloides stercoralis and Trichuris trichiura
leading to oedema, iron-deficiency, protein-energy malnutrition, electrolyte
derangement,
endocrine upsets and cardio-vascular failure. Resulting sequelae lead to poor health,
physical fitness and anaemia. Geohelminthiases is widespread in areas with poor
sanitation but empirical data on prevalence and its effects on growth, academic
performance and cognitive functions is scanty. The current study aimed at
determining
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effects of geohelminthiases on growth, Cognitive functions and academic
performance of
children in Kibera and Korogocho slums, Nairobi County. Kasarani (Korogocho slum),
Lang’ata (Kibera slum) and Dagoretti (Kibera slum) sub-Counties were purposefully
selected. Four schools were selected purposefully using cluster random sampling
method:
2 from Kasarani, 1 from Dagoretti and 1 from Lang’ata sub-Counties. Sample size of
470
children in class 2-7 were selected by systematic random sampling method. Kato-Katz
technique was used to estimate infection intensity. Point prevalence was determined
by
comparing total number of infected children against total number of sampled
children,
expressed as percentage. Information on Cognitive functions was obtained using
Word
Generation Semantic (WGS), Word Generation Initial (WGI), List Memory (LM),
Standard Progressive Matrices (SPM), Coding-B (Cod-B), Symbol Search-B (SS-B) and
Digit Span (DSP) tests. Anthropometric measurements were used for computing BMI.
Data on absenteeism and academic performance was deduced from class records for 3
terms pre-treatment (400 mgs albendazole) and immediate 2 terms, post-treatment.
Stool
examination was repeated 3 months after treatment. Questionnaire was administered
to
collect information on family background to cater for confounders influencing
cognitive
functions. Pearson’s Product moment correlation was used to determine associations.
ttest
was used to determine differences between means of infected and non-infected
children. ANOVA was used to determine relationships. Linear Regression was used to
identify the confounders influencing Cognitive functions. Highest prevalence of
geohelminths (51.9%) occurred in Dagoretti sub-County (Kibera slum). Highest
prevalence occurred with A. lumbricoides (37.4%) and T. trichiura (33.2%). Highest
light
and moderate infections (16.5%) and (10.4%), respectively, occurred in 11-14 yearsold
children. Heavy infections (1.1%) occurred in 6-10 and 11-14 year-old children.
Highest
absenteeism (44.3%) was in Mbagathi school (Kibera slums) and highest prevalence
(51.7%) in Olympic school (Kibera slum). Significant differences in infection
intensities
occurred between males and females (p < 0.05), with females having higher
infections
than males. Geohelminthiases negatively affected Growth (r = - 0.809; p < 0.05).
Children with low BMI had high infection rates (p < 0.05). Geohelminthiases
inversely
correlated with Cognitive performance as measured in WGS, WGI, LM, SPM, Cod-B
and DSP tests (p < 0.05). Infections positively correlated with Absenteeism (r = 0.971;
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< 0.05) and adversely affected Academic performance (r = - 0.879; p < 0.05).
Interestingly, chemotherapy with albendazole improved BMI, Cognitive functions and
Academic performance. Data generated will support policy on control of
geohelminthiases. It is recommend that regular mass-chemotherapy programmes be
applied in schools and slum communities to improve children’s general health,
growth,
school attendance and academic performance.

EFFICACY AND KINETICS OF ADSORPTION OF SINGLE AND MULTIPLE HEAVY
METAL CATIONS FROM AQUEOUS SOLUTIONS BY FRUIT WASTE PRODUCTS
NTHIGA ESTHER WANJA – Ph.D
Department: Chemistry

Supervisors: Prof Jane Murungi
Prof. Ruth Wanjau

Prof. Ahmed Hassanali
Removal of toxic heavy metals from water has been a major challenge, especially in
rural areas. Various methods have been used for this purpose; among them is biosorption based technology. The technology has been recognized as an economical and
eco-friendly method for removal of toxic anions and cations from wastewater.
Moreover, the efficacy of biomass in adsorption of cations and anions can be improved
by different modifications, including treatment with sulphuric acid. Numerous
approaches have been developed for adsorption of single ions in solution. However,
toxic metallic or non-metallic ions rarely occur singly in wastewater. The presence of
multiple ions in solution may often have agonistic or antagonistic effect on the
efficiency of an adsorbent, and there is insufficient information on the efficacy of
different methods for removing multiple ions. This study assessed the efficacy and
mechanism of acid treated (modified) and raw (unmodified) biosorbents (derived from
lemon, sweet yellow passion, banana, watermelon peels, and avocado seeds) for
removal of toxic cations (Cd, Pb and Cu) from water. Functional groups of adsorbents
were identified by mid-infrared spectroscopy (MIR) and their surface morphology was
probed by scanning electron microscopy (SEM). The efficacy of each adsorbent was
evaluated by quantifying the kinetics and levels of cations adsorbed at different pH of
the solution, initial concentrations, contact time and adsorbent dose. Desorption
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experiments were conducted to determine the possibility of recovering ions and reusing
the sorbents for next cycle of deployment. Experimental data of each metal ion was
described by either Freundlich isotherm or Langmuir isotherm. The acid treated fruit
peels and avocado seeds recorded higher efficacy as compared to raw adsorbents.
Generally, acid treated watermelon peels demonstrated the highest uptake of 130.23
mg/g of Pb (II), followed by 114.234 mg/g of Cu (II) and 97.14 mg/g of Cd (II) ions.
Further adsorption trials with binary and ternary metal blends on showed significant
reductions in metal uptake capacities of evaluated adsorbents as compared to single
metal systems. On account of metal preference, the selectivity order for metal ions
towards the all the studied biomass was Pb (II) > Cu (II) > Cd (II). Time-course
measurements indicated involvement of pseudo-second-order kinetics in adsorptions.
Desorption efficacies were high on acid-treated adsorbents: 99.97 % of Pb(II) ions from
acid treated avocado seeds; and 99.79 % of Cu(II) and 99.23 % of Cd (II) from acid
treated watermelon peels. The results show good performance of the fruit peels and
avocado seeds in adsorbing single and multiple metal ions, and the potential of using
such wastes for purifying drinking and cooking water at household level.

ZOONOTIC GASTROINTESTINAL HELMINTHS AND HEMOPARASITES
OF BABOONS IN TANA RIVER, TSAVO AND LAIKIPIA, KENYA
MALOBA FREDRICK CHIMOYI – Ph.D
Department: Zoological Sciences
Supervisors: Prof. Michael Gicheru
Prof. Mbaruk Suleiman
Zoonotic pathogens are among the most important causes of ill health in humans all
over the world. In Kenya, the encroachment of wildlife habitats has led to increased
interaction between humans and non-human primates especially baboons hence
potential for zoonoses transmission. However, a risk analysis for these zoonoses had
not
been undertaken in Kenya. The current study aimed to investigate hemoparasites and
gastrointestinal parasites of olive baboons (Papio anubis) at the human–baboon
interface in Tsavo West National Park, Tana River Primate Reserve and Mutara Ranch
in Laikipia County. Laikipia baboons were used to study hematological responses to
helminth treatments and pathology. Questionnaire survey was conducted in Tana
River
and Tsavo on risk factors associated with zoonoses. Baboons were trapped in the wild,
sampled for blood, feacal, ectoparasites and thoroughly examined physically. Blood
smears were prepared and examined for hematology and haemoparasites.
Uncoagulated
blood was used for confirmation of haemoparasites with Polymerase Chain Reaction
(PCR). Feacal samples were screened for helminth oocysts. Helminths detected
included Oesophagostomum, Strongyloides, Trichuris and Enterobius with the highest
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frequencies being 80.5%, 77.8%, 27.5% and 14.8% respectively in the three study
sites.
Schistosoma mansoni was only detected in Tsavo baboons (2.1%). There was a
significant difference in prevalence of the helminths among the three sites (P<0.05)
with
Laikipia having the highest frequencies followed by Tana then Tsavo. Infection
intensities were light in all the study sites. Following treatment, all the leucocyte
parameters did not change significantly (P<0.05) but there was a significant increase
in
erythrocyte indices (P<0.05) except MCV (P>0.05) though all were still within
normal
ranges. Hemoparasites were detected by PCR in Tsavo and Tana River baboons only
and these included Hepatocystis kochi (90% and 87%), Babesia (10.8% and 16.7 %,),
and Entopolypoides (8.7% and 5%) respectively. There was an association between H.
kochi infection and lymph node enlargement as well as fever (χ2>3.84, df=1, P<0.05)
in
both Tana River and Tsavo baboons. Tissue pathology due to helminth revealed
nodular
lesions with epithelial necrosis due to Oesophagostomum in large intestines, lung
fibrosis due to Strongyloides infection and intussusception attributed to Trichuris
infection. Schistosoma mansoni infection revealed granuloma formation, parenchymal
and periportal fibrosis in liver. Risk factors of zoonosis in Tsavo and Tana River
included sharing of river water (6%, 76%), baboon crop raids (65% and 75.1%) and
baboon livestock predation (92.9% and 91.8%), consumption of left overs from crop
raids/ predation (66%, 19.8%), lack of knowledge of zoonoses (81% and 92%),
monkey
meat consumption (12% and 2%) respectively. Significant factors included baboon
crop
raids, left over consumption, and lack of knowledge on zoonosis (P<0.05) in both
sites.
There was a high interaction between humans and baboons which increased the risk
of
zoonoses transmission. Public education on zoonosis, training of health staff on
zoonoses and improving compensation due to losses caused by baboons is highly
recommended to reduce human-wildlife the interaction and potential for zoonoses
transmission.

Mathematical Modeling of Fluid Flow in a Porous
Pipe of Elliptical Cross Section
Ndegwa Ambrose Wahome- Ph.D
Department: Industrial and Engineering Mathematics
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Supervisors: Dr. Mark Mwiti Kimathi
Dr. Isaac Chepkwony

Fluid ow in porous pipes plays a very important role in chemical, mechanical
and biological engineering. Some examples are: refrigeration, membrane _ltration
processes, micro-circulation and cerebro-spinal uid ow. Most of the studies carried
out on the aforementioned applications involve circular pipes. Porous materials are
characterized by the unique shape and connectivity of the internal void structures
which give rise to a large range in macroscopic transport properties. Few studies
have been carried out on the e_ects of various physical quantities on the uid ow
in pipes of elliptical cross-section yet their application in real life is quite extensive.
Thus, this study focuses on uid ow in porous pipes of elliptical cross-section and
this is applicable to: irrigation, deformation of pipes transporting heated uids,
abnormalies in pores distribution along capillary walls and foul and surface water
drainage. In this study, an investigation is carried out on uid ow in a porous
pipe of elliptical cross section to determine the pressure pro_les, velocity pro_les
and mass ow rate. The ow is incompressible, laminar and fully developed in
a pipe placed in an asymmetric position. For uid ow in a straight pipe, the
ow is unsteady and the solution is obtained through an upscaling technique by
employing a small scale separation parameter that approximates the pipe in the
form of a series. The governing equations are a set of ordinary di_erential equations
and their solutions in dimensionless form have been obtained. For uid ow in a
curved pipe, the ow is steady and a numerical solution is obtained by employing
a central _nite di_erence scheme to the governing equations. The resulting discrete
non-linear system of equations is then approximated by Gauss-Siedel method and
thereafter visualization is attained with MATLAB. The results in terms of velocity
and pressure distributions and mass ow rate inside the pipe and through the pipe
wall are presented and discussed. It is shown that the pipe thickness has no inuence
on the uid ow through the pores and an increase in the curvature of the pipe leads
to a decrease in the velocity of the uid through the pipe wall. Similarly, an increase
in the Reynolds number at constant curvature, leads to a decrease in the velocity of
the uid owing through the pipe wall. In addition, the presence of pores leads to a
sharp decrease in pressure at the pipe entrance but the decrease is gradual along the
length of the pipe. By incorporating the Kozeny-Carman relation into the equation
for uid ow through the pipe wall, the Darcy's equation was modi_ed to give a
relation between the velocity, pore diameter, porosity, curvature, thickness of the
pipe and wall pressure. The aim of the study is for the knowledge gained about uid
ow in elliptic porous be applied to bio-uid dynamics investigations, subsurface
drainage and membrane _ltration processes.

EVALUATING PROMOTERS FOR PUTATIVE ROOT SPECIFIC EXPRESSION OF
TRANSGENES IN CASSAVA STORAGE ROOTS
IRENE WANGARI NJAGI – Ph.D
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Supervisors: Dr. Marion Warigia Burugu
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Dr. Simon Templer Gichuki
Cassava has been recognized as an important crop to more than 600 million people
around the world prompting scientists to look for ways to improve the crop’s nutritive
qualities, enhance its resistance to diseases and pests; reduce its levels of cyanide toxicity
and reduce the crop’s rate of postharvest physiological deterioration (PPD). To develop
improved cassava, genetic engineering is being used as a tool to deliver genes of interest
directly into farmer preferred varieties. However, only a small number of promoters have
been shown to drive transgenes in cassava and none of them has been shown to drive
transgenes in the crop in a root specific manner. This necessitates research to reveal and
characterize additional promoters. In this work the efficiency of expression of eight
promoters; Cauliflower mosaic virus 35S, Patatin from potato, Sporamin from sweet
potato, Isoflavone synthase (IFS) from soybean, rol B from Agrobacterium rhizogenes and
three promoters that drive the granule bound starch synthase (GBSS) gene; cassava GBSS,
potato GBSS and sweetpotato GBSS, to drive expression of the Eschericia coli uidA gene in
60444 cassava variety. The β- glucuronidase (GUS) activity directed by each promoter
was assessed using histochemical, 4-Methylumbelliferyl β-D-glucuronide and reverse
transcriptase quantitative PCR assays. The ability of patatin to drive a single carotene
gene; crt-B carotene was compared with its ability to drive two genes; DXS and crt-B in
60444 and TME7 cassava varieties in field and greenhouse environments. Carotene levels
were measured using standard spectrophotometric method. The expression levels for both
uidA and the carotene genes were analyzed using GeneStat software. The constitutive 35S
control promoter, drove expression in all the plant tissues tested. Patatin and sporamin,
when used with their homologous 3’UTR drove significantly higher (P<0.05) GUS activity
in storage roots, than that driven by the control 35S promoter and by the other test
promoters. When used with its homologous 3’UTR patatin driven expression was
significantly higher (P<0.05) than for the patatin construct carrying a heterologous
3’UTR from nopaline synthase (NOS). However, the patatin /NOS 3’ UTR and cassava
GBSS / NOS 3’ UTR constructs also directed high transgene activity to cassava storage
roots which was not significantly different (P>0.05) from that driven by the 35S control.
Activity directed to the storage roots by the other promoters; rol B, potato GBSS, IFS and
sweet potato GBSS were significantly lower (P>0.05) than that directed by the 35S. In the
stems and leaves, all the promoters directed significantly lower levels of transgene activity
(P<0.05) compared to the 35S. The levels of carotenes were significantly higher (P<0.05)
when the DXS and crt-B gene were used together than when the crt-B was used alone. In
conclusion, patatin, sporamin and cassava GBSS, though not purely root specific, are good
promoters for driving transgenes to improve cassava. Additionally, while targeting to
raise provitamin A in cassava, a combination of two carotene genes is recommended.
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Further investigations should be done to identify promoters which are more root specific
for cassava.

SCHOOL OF BUSINESS
Masters
THE RELATIONSHIP BETWEEN CAPITAL REQUIREMENT AND
FINANCIAL PERFORMANCE OF COMMERCIAL BANKS IN KENYA
EVAH NYAWIRA MWAI – M.Sc
Department: Accounting and Finance
Supervisors: Dr. Ambrose O. Jagongo
Dr. Fredrick W.S Ndede
Financial regulation imposes requirements on banks to hold certain amounts of capital.
When the financial crisis began in 2007, the capital banks held fell significantly.
Regulators could have taken the view that capital is there as a buffer against a rainy day,
and the rainy day had come, so the buffer should be used up indeed. Regulators tended to
maintain their rules, so that if banks capital had fallen below the regulatory thresholds
they were required to raise additional capital. Spurred by stronger regulatory
requirement, banks steadily increased their capital ratios since the financial crisis as
required by the Central Bank of Kenya. This study sought to evaluate the relationship that
exists between capital requirement set by the Central Bank of Kenya and the financial
performance for the Kenyan banking sector. The study was guided by the, Economic
theory of regulation, the capital buffer theory, the liquidity theory and the agency theory.

lx

The specific objective of the study was to evaluate the relationship between capital
requirement and financial performance of commercial banks in Kenya. The research
design adopted by the study was descriptive to examine the relationship between the
variables. The target population was a total of forty-three (43) commercial banks
operating in Kenya. All the banks were considered in the study since the number of banks
in Kenya is small and manageable for a census study. The study used secondary data
which was collected from bank supervision and banking sector reports which are
released on an annual and quarterly basis by the Central Bank of Kenya and the
Commercial Banks. Data was analyzed using descriptive statistics and regression analysis.
The findings of the study was that there was a significant positive relationship between
minimum core capital and financial performance, a significant positive relationship
between total capital and financial performance, there was a significant negative
relationship between leverage and financial performance as measured by ROA and ROE
but the relationship was insignificant as measured by NIM. With the moderating variable
included in the model, the results of all the models gave insignificant results indicating
that ownership did not have a significant effect on performance of commercial banks in
Kenya. The study recommended that banks should comply with capital requirements
since apart from increasing on its financial performance, increased capital provides a
measure of assurance to the public that an institution will continue to provide financial
services even when losses have been incurred, thereby helping to maintain confidence in
the banking system and minimize liquidity concerns. The study also recommended strict
regulations to cap leverage levels among commercial banks to avoid any possible cases of
insolvency. This study was limited to capital adequacy ratios only and did not include
many other variables that influence performance of banks. Therefore, other researches
can include such variables as liquidity ratios, management efficiency ratios, asset quality
measures and variables that encompass sensitivity to market conditions.

FINANCIAL MANAGEMENT PRACTICES AND FINANCIAL PERFORMANCE OF NON
FINANCIAL FIRMS LISTED AT THE NAIROBI SECURITIES EXCHANGE KENYA
DICKSON MAINA MUCHIRI – M.Sc

Department: Accounting and Finance
Supervisors: Dr. Eddie Simiyu
Mr. Gerald Atheru
Some firms listed at the Nairobi Securities Exchange, in the non-financial sector, have
continued to record poor performance as evidenced in declining share prices. This
study sought to establish the effect of financial management practices on financial
performance of non-financial firms listed at the Nairobi Securities Exchange. The
independent variables of the study were liquidity, Capital budgeting and Leverage. The
main objective of the study was to establish the effect of financial management practices
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on financial performance of non-financial firms listed at the Nairobi securities
Exchange. The study used panel data analysis to establish the relationship between
financial management practices and financial performance of non- financial firms
listed at the Nairobi securities exchange. A census study was conducted on the nonfinancial firms. The study used secondary data for a five year period covering year 2010
to 2014. However, some of the non- financial firms were listed or had been suspended
in between the study period. Therefore, complete data for the period was collected from
financial statements of 34 companies. The data was analyzed using E-views 8.
Diagnostic tests were carried out to test for Stationarity, Multicollinearity, and
Hausman. Fixed regression analysis was run for two equations. One with inflation
included as a moderating variable and the other excluding inflation. With moderation
effect of inflation, only capital budgeting was significant at 0.05 significance level while
all other variables were insignificant. With exclusion of inflation as a moderating
variable, Liquidity with a value β=0.009295 and return on capital employed with a
vale β= 1.000236 were significant at 0.05 significance level. The regression gave a
coefficient of determination (R2) of 85.28% which showed that 85.28% of change
in return on assets was accounted for by the explanatory variables while the
adjusted R-square of 85.01% further justified this effect. Liquidity and capital
budgeting gave a significant positive relationship to return on assets in the regression
model which meant that they had a positive significant impact on financial
performance. However, capital budgeting with a coefficient of 1.000236 had the
highest impact on return on assets. The empirical findings imply that Liquidity
management and capital budgeting impact on financial performance of non-financial
firms. This finding leads to the conclusion that proper liquidity management and proper
capital budgeting can bring about higher profitability. Based on this conclusion, the
study recommended that senior managers of non-financial firms listed at the Nairobi
Securities exchange should focus more on capital budgeting and Liquidity management
so as to improve on the bottom line of their institutions. Performance reviews on the
senior management should focus on financial management practices such as liquidity
and capital budgeting to improve financial performance of their institutions.

INTERNAL CONTROLS ANDFINANCIAL PERFORMANCE OFCOMMERCIAL BANKS IN KENYA
DIANA MUKUI MUTHUSI – M.Sc
Department: Accounting and Finance
Supervisors: Dr. E.M. Simiyu
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Dr. Lucy Wamugo
In the recent past there has been failure of some of the largest commercial banks in the Kenya.
This trend puts into question the ability of the internal control systems and the Central Bank of
Kenya prudential guidelines to steer the commercial banks stability and performance. However,
the recent failures have put pressure on the industry regulators and players to rethink how best
the institutions can align their internal control systems and compliance as tools of ensuring
stability and positive performance. The study sought to assess the effects of internal controls on
financial performance of commercial banks in Kenya. Specifically, the study assessed the effect
of the control environment, risk assessment, information and communication, control activities
and monitoring on the performance of commercial banks in Kenya. Both primary and secondary
data was collected. Primary datawas for Questionnaire feedback while secondary data was
extracted from audited financial reports of all the 43 commercial banks. The research
philosophy of the study is positivism. The study used a descriptive research design with census
methods being used. The study targeted all the 43 commercial banks as unit of analysis. The unit
of observation in the commercial banks was the senior operations manager, senior risk manager
and senior internal auditor per each bank. The study involved a census of 129 respondents.
Qualitative data wasanalyzed using content analysis with themes being developed as per the
responses obtained. Using SPSS, quantitative data wasanalyzed and findings presented and
organized in tables for easy understanding and this wasinline with the specific objectives. A
multiple linear regression was used to determine the extent to which each internal control affect
financial performance among commercial banks in Kenya. The study findings established a
positive and significant relationship between control environment and financial performance of
the commercial banks. Findings also showed a positive and significant relationship between risk
assessment and financial performance of the commercial banks. There is also a positive and
significant relationship between information and communication systems and the level of the
banks’ performance. The study also established a significant positive relationship between
control activities and financial performance of commercial banksas well as a positive and
significant relationship between monitoring strategies and financial performance of the
commercial banks in Kenya. The CBK prudential regulations indicated a significant moderating
effect on the relationship between internal controls and financial performance of the commercial
banks. The study therefore recommends that there is need therefore for the banks to ensure
suitable environment where internal controls are supported for the improved performance of
the banks. There is need also for proper checks and balances in all financial transactions in the
banks. The banks’ management should examine the level of employee integrity in allocating
them responsibilities especially where employees are to deal with confidential information
involving the banks’ vital documents. The banks should regularly check on their operations and
the policies to deal with threats and examine whether these meets all the banks’ requirements to
safeguard commercial banks from losses.The CBK should as well provide more training to the
commercial banks’ management on the effective monitoring strategies and policies that they
should apply to ensure increased profitability of the banks.
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BOARD CHARACTERISTICS AND FINANCIAL PERFORMANCE OF MANUFACTURINGFIRMS
LISTED AT THE NAIROBI SECURITIES EXCHANGE IN KENYA
FRIDAH KANARIO MEME – M.Sc
Department: Accounting and Finance
Supervisors: Dr. Fredrick Ndede
Mr. Gerald Atheru
Financial performance of the manufacturing sector contributes significantly to the economic
development of both developing and developed economies. In, Kenya the Vision 2030 identifies
the manufacturing sector as one of the key drivers for realizing a sustained annual gross
domestic product growth, of tenpercent. However, the percentage contribution of
manufacturing to the gross domestic product and merchandise exports has stagnated. Besides,
financial performance of the Kenyan manufacturing sector has been depreciating.The weak
performance is attributed to low investmentscaused byweak corporate governance practices in
Kenya. Weak corporate governance has been reflected by a number of instances where board
of directors among Kenya’s large companies, have been accused of poor corporate governance
practices resulting to corporate failures.Therefore, the need to focus on corporate governance
aspect of board characteristics in theKenyan manufacturing firms, since poor corporate boards’
can pose as a serious threat to financial performance of corporations. This study determinedthe
effect of board characteristics on financial performance of manufacturing firms listed at the
Nairobi Securities Exchange in Kenya. The specific objectives were to ascertain the effects of
board size, board diversity and board independence on financial performance of listed
manufacturing firms in Kenya. The study also determined the moderation effect of firm
attributes on the relationship between board characteristics and financial performance of the
listed manufacturing firms in Kenya. This study adopted a descriptiveresearch design. The
target population for the study was13 manufacturing firms listed at the Nairobi Securities
Exchange in Kenya during years 2009 to 2013. The study adopted the Survey Sampling
Technique. The survey measured the entire target population and a census was carried out so
as to systematically acquire and record information regarding secondary data on company
boards for each of the thirteen listed firms. The study used secondary data sourced from the
listed firms’ published annual reports and statistics. Secondary data usedwas retrieved from
manufacturing firms’ websites, Nairobi Securities Exchange websites, Capital Markets
Authority Library and Kenyan Investors website.The study utilizedboth descriptive and
inferential statistics to analyze the data. The study estimated aPanelData Regression Model
which was analysed using Stata 12. The study findings were presented in tables to enable
effective and efficient interpretation.The study results indicated that board characteristics in
regard to board size, board diversity and board independence has a significant effect on the
financial performance of listed manufacturing firms in Kenya. The results also showed that firm
attributes has a significant moderation effect on the relationship between board characteristics
and financial performance. Based on the research findings, the study proposed that the listed
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manufacturing firms in Kenya should stick to the recommendedboard size, board diversity and
board independence as the study found a significant relationship between board characteristics
and financial performance.

EFFECT OF CREDIT RISK MANAGEMENT ON FINANCIAL PERFORMANCE OF COMMERCIAL
BANKS LISTED AT THE NAIROBI SECURITIES EXCHANGE, KENYA

ONANG’O OMURWA NYABICHA - M.Sc
Department: Accounting and Finance
Supervisors: Dr. Ngaba Dominic K

Dr. Muturi James M
One of the major roles that banks in the Kenyan economy play is credit creation. Credit
creation comes with risks and credit risk is the most critical risk. Credit risk needs to be
management prudently as it impacts negatively on performance. It is thus important to
study how various banks manage credit risk for effective policy. This main study sought
to find the effect of credit risk management on the performance of commercial banks
listed at the Nairobi Securities exchange in Kenya. The specific objectives were to find
the effects of capital adequacy ratio, loss given default ratio, loan loss provision ratio
and non-performing loans ratio on the performance of the banks. The independent
variables of the study were capital adequacy ratio, loss given default ratio, loan loss
provision ratio and non-performing loans ratio while dependent variable was the
abnormal stock return. Relevant theoretical and empirical literature was reviewed and
gaps identified to inform the study. The population of the study was the forty four
licensed commercial banks in Kenya as at December 2014, as per the latest data
available by the time the study was being conducted. A purposive sample of ten banks
was selected based on the criteria that they were listed and had complete data for the
period under study. Secondary data for the construction of the variables under study
was collected from the financial statements and the Nairobi security exchange was
collected the sample period. Data was diagnosed for and treated, where necessary, of
the problems of panel regression. Using a longitudinal study design and a random
effects model specification a panel Estimate Generalized Least Squares regression was
done on the data using eviews software. Adopting a 5% non-directional test of
hypothesis, the study found a statistically no significant relationship between capital
adequacy ratio and bank stock performance in Kenya, a statistically no significant
relationship between loss given default ratio and bank stock performance in Kenya, a
statistically no significant relationship between loan loss provision ratio and bank stock
performance in Kenya and a statistically significant negative relationship between nonperforming loan ratio and bank stock performance in Kenya. The study concluded that,
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at 5% significance level,capital adequacy ratio,loss given default ratio and loan loss
provision ratiohad statistically no significant effect on bank stock performance while
non-performing loans ratiohada negative and statistically effect on bank stock
performance in Kenya for the period under study.The study recommended that given
the current supervisory and regulatory policy frameworks for banks, credit risk
managers should be less concerned with adjustments in the ratios of capital adequacy
ratio, loss given default ratio and loan loss provision ratio as the values of these ratios
have no significant effects on performance but should instead be more prudent on the
management of the non-performing loans ratio as it has a significant effect on
performance, that the current regulatory policy requirements on capital adequacy
ratios, loss given default ratios and loan loss provisions ratios should be maintained and
that future studies in this area be carried out for longer study periods and more
independent variables, in order to bring out the true picture of the effect of the
independent variables on the dependent variables of the study.

EFFECT OF MARKETING COMMUNICATION MIX ON SALES PERFORMANCE OF SOFT DRINK
COMPANIES IN DAR ES SALAAM, TANZANIA
NEEMA OMARY SEUKINDO – M.Sc
Department: Business Administration
Supervisors: Dr. James M. Kilika

Dr. Stephen M.A
The most fundamental feature of any company is sales of their product(s) because it
support any business’ survival. Selling entails the use of advertising, sales promotions,
publicity and direct marketing. Companies respond differently with their marketing
communication mix decisions even when subjected to almost the same macro
environmental factors. The macro environmental factors like competition and market
factors facing the soft drink companies have not been addressed successfully due to
changing global environment and development. The study sought to determine the
effect of marketing communication mix on sales performance of soft drink companies
and was directed by the following five specific objectives; to establish the effect of
advertising on the sales performance of soft drink companies in Tanzania, to determine
the effect of sales promotion on the sales performance of the soft drink companies in
Tanzania, to determine the effect of direct marketing on the sales performance of soft
drink companies in Tanzania, to examine the effect of publicity on the sales
performance of soft drink companies in Tanzania and the fifth objective was the
moderating effect of the macro environmental factors on the relationship between
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marketing communication mix and sales performance of the soft drink companies in
Tanzania. The study used the Response Hierarchy theory, Porter’s 5 Forces theory and
AIDA model, to guide the study. The study adopted explanatory and descriptive research
designs. The target population for the study was 37 soft drink companies in Dar es
Salaam, Tanzania and a census survey was used to select the target population.
Structured and unstructured questionnaires were administered to the respondents.
Descriptive and inferential statistics were used to analyze data of the study. Descriptive
statistics included measures of dispersion and measures of central tendency, reliability
of data collection instrument was measured by Cronbach Alpha and researcher ensured
the 0.7 threshold was not exceeded. Inferential statistics at p≤ 0.05significance level
was used. Multiple regression analysis was applied to test the hypotheses. The results of
the hypotheses tested indicate that only direct marketing had a statistically positive
significant effect on sales performance. Sales promotion and publicity had a positive
statistical insignificant effect on sales performance. However, the study found that there
was a statistically negative insignificant effect of advertising on sales performance. The
moderating variable, macro environment had a positive moderating influence on the
relationship between the independent variables and the dependent variable. The study
concluded that the macro environmental factors positively affect the relationship
linking marketing communication mix and sales performance of soft drink companies
in Dar es Salaam, and thus it is important that soft drink companies develop market
communication strategies to adapt well to the macro environment and fit well in the
market. The study suggests that future research should analyze specifically; impact of
intergrated market communication mix or direct marketing technique in soft drink
industry. Other researchers should consider non parametric tests as well as expansion
of scope for generalizability.

FINANCIAL ETHICS AND INVESTOR CONFIDENCE
AMONG MEMBERS OF THE NAIROBI SECURITIES EXCHANGE, KENYA
EMLYN JAMES NGWIRI – M.Sc
Department: Accounting & Finance
Supervisors: Dr. Eddie Mungami Simiyu
Dr. Joseph Muchai Muniu
Ethics has been a momentous consideration in many professions including business, politics,
medicine, law, and almost every other area of our society. In order for investors to delve into
financial markets, there is a need for intermediaries to act in a fair manner and bound by
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legal regulations co-ordinated with financial ethics. Investor confidence, which is speculative
in nature has changed in imperative ways through time and these changes have significant
consequences for financial markets. Ensuring investor confidence enriches investors’
participation in the market activities and emboldens saving as well as channeling of savings
into productive real investment, therefore nurturing capital accumulation and efficiency in
investment enhancing real sector growth. The drive of this study was to examine financial
ethics and investor confidence among members of the Nairobi Securities Exchange, Kenya.
The theoretical grounding of this thesis was based on the agency, virtue, consequentialist,
deontological and the efficient market hypothesis (EMH) theories. Research data was obtained
using questionnaires that were availed to active investors (individual and institutional) who
invest within the Nairobi Securities Exchange and the sample population for the study was
385 respondents. The study utilized purposive sampling in selecting respondents from the
NSE. The study adopted both descriptive statistics and inferential statistics as the main unit of
analysis using multiple regression equations probit model. The data collected was analyzed
using the Statistical Package for Social Science (SPSS) version 20. Descriptive statistics were
presented using mean, standard deviation, frequencies and percentages while inferential
statistics utilized a multiple regression analysis with a moderating variable at 5% significance.
The study findings established a positive and significant relationship between ethical
principles and codes (R = 0.145, Sig = 0.026) and the level of investor confidence. The
findings also presented a significant relationship between the level of investor confidence and
ethical effectiveness (R = 0.373, Sig = 0.025). In relation to ethical corporate culture, the
findings again showed a positive significant relationship (R= 0.435, Sig = 0.013) on the level
of investor confidence in financial markets. The legal enforcement of the capital market
regulations was found to have a significant moderating effect (R = 0.337, Sig = 0.024) on
investor confidence among members of the Nairobi Securities Exchange, Kenya. The study
concluded that additional initiatives should be done to foster investor confidence within the
financial markets in Kenya such as enhancing financial ethics. The study correspondingly
concluded that ethical effectiveness had the highest magnitude of influence on investor
confidence at the NSE. It was therefore recommended that CMA should ensure all the
employees of the member firms should have the required training and skills for them to
contribute to increased investor confidence. Besides, CMA should ensure efficacy relating to
laws and policies that exist to guide the conduct of members of the NSE.

Ph.D
GOVERNMENT EXPENDITURE AND SECTORAL ECONOMIC GROWTH IN KENYA
BRENDA NOLARI MOLONKO –
Ph.D
Department: Accounting and Finance
Supervisors: Dr. Ambrose Jagongo
Dr. Job Omagwa
Kenya is currently implementing the Second Medium Term Plan of Vision 2030. Growth
objectives underpinning the Vision 2030 required the rate of growth of the economy to
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have risen from 6.1% achieved in the year 2006 to 10% in the year 2012. However, the
economy recorded only 4.5% and 5.7% growth in the year 2012 and the year 2013
respectively. Even so, the government has continually spent substantial amounts of money
annually to finance key Sectors in implementing Vision 2030 flagship projects, with the
effect of this being fluctuations and inundations in Sectoral economic growth.
Noteworthy, several studies have been carried out in Kenya to explain discrepancy
between government expenditure and economic growth, but study findings have showed
conflicting outcomes. Besides that, these studies have not integrated inflation, corruption
and political risk that from literature have been seen as critical moderators of the
relationship between government expenditure and Sectoral economic growth. This study,
therefore, sought to bridge this gap by determining the effect of government expenditure
on Sectoral economic growth with corruption, inflation and political risk moderating the
hypothesized relationship. The general objective of this study was to investigate the effect
of government expenditure on Sectoral economic growth in Kenya whereas the study
specifically sought to establish the effects of current expenditure, capital expenditure and
debt servicing on Sectoral economic growth in Kenya as well as the moderating effect of
inflation, corruption and political risk on the relationship between government
expenditure and Sectoral economic growth. The study targeted 11 sectors that receive
government expenditure and adopted positivist philosophy and a causal research design.
Secondary data for the period 2006-2015 was collected from government debt servicing
reports, Kenya National Bureau of Statistics Statistical Abstracts, Kenya National Audit
Office reports, Transparency International reports and Political Risk Services Group
reports, among others. The study conducted Hausman Test, Panel Stationarity Test and
Heterogeneity Test and employed Autoregressive Distributed Lag model. The study found
that current expenditure and debt servicing both have significant effect on Sectoral
economic growth in the long run while capital expenditure has an instantaneous and
long term effect. The study also found out that corruption, inflation and political risk have
significant moderating effects on the relationship between government expenditure and
Sectoral economic growth in the long run. The study recommends rationalization of
current expenditure and the same is transferred to capital expenditure which is growth
enhancing. If the government must borrow, the loans should be concessional in nature
with long term repayment periods. Additionally, the government should reduce the levels
of corruption to accelerate growth through thorough scrutiny of government
expenditures and proper control measures be meted. Further, the government should
ensure that reasonable levels of inflation are achieved, political stability enhanced and
good governance promoted to accelerate economic growth. The study finally suggests
areas of future research to capture government expenditure components for county
governments to further test the effect of government expenditure on Sectoral economic
growth in Kenya.
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HUMAN RESOURCE DEVELOPMENT INTERVENTIONS AND EMPLOYABILITY OUTCOMES
AMONG BENEFICIARIES OF YOUTH ENTERPRISE DEVELOPMENT FUND IN NAIROBI CITY
COUNTY, KENYA
CAROLINE NDERI – Ph.D
Department: Business Administration
Supervisors: Dr. Ofafa Gorrety
Dr. Jedidah Muli
Interventions in Human Resource Development contribute to, promote and accelerate a
country’s development agenda through integration and efficient utilization for human
resources. Organizations including government of Kenya make investments in skill
development for improved employment growth and decent work for youth. Despite these
interventions unemployment rates have increase to 35 % in 2013. This study therefore sought
to evaluate the effect of Human Resource Development Interventions on Employability
Outcomes among the beneficiaries of Youth Enterprise Development Fund in Nairobi City
County. The specific objectives of the study included; determining the effect of Financial
Capital Intervention; examine the effect of Human Capital Intervention; assessing the effect of
Relational Capital Intervention and to examine the moderating effect of Demographic Factors
on employability outcomes among the beneficiaries of Youth Enterprise Development Fund in
Nairobi City County. The research design used was descriptive, cross-sectional design. The
target population of the study was the youth groups that had accessed the interventions by
Youth Enterprise Development Fund based in Nairobi City County between 2010 and 2013.
Stratified and random sampling methods were used to determine a sample size of 156
respondents who had accessed the various services of YEDF in Nairobi City County. The data
was then analyzed using SPSS. The study utilized quantitative and qualitative data which were
collected using semi-structured questionnaires and document review. Validity of the research
instrument was established using content analysis while reliability was established using
Cronbach Alpha threshold being 0.7. Kaiser-Meyer-Oklin test with a threshold of 0.5 was
applied to test adequacy of variables. The findings indicated that there was a statistically
significant relationship between Human Capital and Relational Capital Interventions and
employability outcomes among beneficiaries of Youth Enterprise Development Fund in
Nairobi City County, Kenya. The demographic factors specifically the level of education had
an effect on employability outcomes. The study recommends that government needs to
integrate the Interventions in the curriculum to improve accessibility to the youth to enhance
employability outcomes. Government should create more categories of youth by age in order
to offer more innovative products that suit the needs of each youth category. Further,
government should focus on appropriate need-driven training based on a thorough review
with wider stakeholder guidance to help beneficiaries own the interventions and processes for

lxx

sustainability. Government should boost its capacity in training, financial and relational
interventions by evaluating and establishing linkages with successful international
interventional programmes, national stakeholders such as innovation and incubation centers,
universities and research institutions that could help nurture talent and come up with policies
that will ensure both short term and long term effects of the interventions. Government
should create a consortium to manage data on youth and employability. Youth should be
encouraged to invest in intervention to help integrate into the labour market. The study
recommends similar longitudinal studies in other counties that could utilize experimental
designs and different samples.

TOURISM ENVIRONMENT AND ENTREPRENEURSHIP DEVELOPMENT OF HOST
COMMUNITY IN MAASAI MARA NATIONAL GAME RESERVE IN NAROK COUNTY, KENYA
LEMEIN KOREI KOITAMET – Ph.D
Department: Business Administration
Supervisors: Dr. GOrrety Ofafa
Dr. Ambrose Jagongo
Dr. Mary Mutungi

Tourism has been at the center of focus in most of the African countries since it has
been taunted as one of the leading sectors in promoting economic development of a
country. Globally, tourism directly and indirectly generates and supports 195 million
jobs, is responsible for over 10% of the gross domestic product and expected arrival
forecast of 1.5 billion tourists by 2020. Tourism is also an under exploited sector with
considerable potential for expansion, particularly given the high labour absorption
capacity of small businesses. Tourism businesses therefore have been identified as
essential actors for creating jobs and generally growing the economy. This study aimed
at investing how tourism environment affects entrepreneurship development of host
community in Maasai Mara National Game Reserve in Narok County, Kenya.
Specifically the study sought; to determine the effect of entrepreneurial opportunities
in tourism environment on entrepreneurship development, to examine the effect of
entrepreneurial support in tourism environment on entrepreneurship development, to
establish the effect of entrepreneurial behavior in tourism environment on
entrepreneurship development, to determine the effect of entrepreneurial motivation in
tourism environment on entrepreneurship development and to determine the
moderating effect of government policy on the relationship between tourism
environment and entrepreneurship development. To achieve these objectives, the study
adopted explanatory and descriptive survey design. A sample size of 169 respondents
was derived from a target population of 300 businesses in Maasai Mara National Game
Reserve. The unit of observation wasdifferent sector of businesses. The sectors identified
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were travel and transport, catering and accommodation, tourism promotion and
information and curio and souvenirs. This study used primary data. Primary data was
collected using a semi-structured questionnaire. The questionnaires were administered
using the drop-and-pick later method. The response rate in this study was
approximately ninety seven percent which was considered sufficient for making
inferences and drawing conclusions. Quantitative data was analysed using descriptive
and inferential statistics. Descriptive statistics included percentages, frequencies,
means, and standard deviations while inferential statistics involved regression analysis.
Results from quantitative data analysis were presented using figures and tables.
Qualitative data was analysed on the basis of common themes and presented in
narrative form. The findings of the study established that tourism environment
positively influence entrepreneurship development. Moreover, entrepreneurial
opportunities, support behavior and motivation were found to be statistically
significant. Government policy was found to moderate the relationship between
tourism environment and entrepreneurship development. Entrepreneurs and
Government can make use of these findings in planning, decision making, evaluation
and review of the policy framework to improve changes in business environment. The
insights deriving from this study can also be used to enhance utilization of
entrepreneurship development and firm's absorptive capacity to create more efficient
and effective business environment. In addition, entrepreneurs in other relevant
counties can use these findings to formulate entrepreneurship developmentbase
policies as well as a guide to entrepreneurship practices.

SHORT-TERM FINANCING DECISIONS AND FINANCIAL PERFORMANCE
OF NON-FINANCIAL FIRMS LISTED AT THE NAIROBI SECURITIES
EXCHANGE, KENYA
MAKORI MOGAKA DANIEL – Ph.D
Department: Accounting and Finance
Supervisors: Dr. Ambrose Jagongo
Dr. Eddy Simiyu

The existing literature links poor financial performance among non-financial listed
firms
in Kenya to long-term funding conduct of these firms. However, as important as
longterm
financing decisions are, they are made less frequently, while the day-to-day
decisions involving the management of short-term financing components consume
tremendous amounts of management time. Poor short-term financing decisions
impair the
firm’s ability to remain operating. This study therefore investigates the effect of
shortterm
financing decisions on financial performance of non-financial firms listed at the
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Nairobi Securities Exchange, Kenya. This thesis also seeks to determine the interaction
effect of short-term financing on the financial performance of non-financial firms
listed at
the NSE. The study further investigates the moderating effect of firm characteristics
namely firm size, growth opportunities and financial leverage on the relationship
between
short-term financial decisions and financial performance of non-financial firms listed
at
the NSE. In order to provide a holistic solution, the study evaluates the mediating role
of
cash holdings on the relationship between short-term financing decisions and
financial
performance of non-financial firms listed at the NSE. The research employs
explanatory
research design, which is non-experimental in nature. The study has adopted a census
of
26 non-financial firms listed at the NSE. The study uses panel data extracted from the
annual reports and financial statements of non-financial firms obtained from the NSE
handbooks, Capital Markets Authority library, and company websites for the period
2001-2014. The study has applied panel data models (random and fixed effects) on
the
basis on the results the of Hausman specification test. The mediating effect of cash
holdings has been tested using the step-wise regression technique by employing a
fourstep
approach by Baron and Kenny (1986). In addition, the study has used Modified Wald
and Wooldridge tests to test for heteroscedasticity and serial correlation respectively.
Moreover, the study has performed Bera and Jarque and Fisher-type tests to test for
normality and unit root in panel data respectively while the study has tested the
presence
of multicollinearity by the Variance Inflation Factor test. Finally, the study has used
Feasible Generalized Least Squares to approximate the regression model owing to the
presence of heteroskedasticity problem. The FGLS regression results reveal that
inventory turnover decisions have positive effect on financial performance measures.
However, only the relationship between inventory turnover decisions and return on
assets
is significant. The study also establishes that accounts receivable turnover decisions
are
have significant negative effect on all financial performance measures while accounts
payable turnover decisions have significant positive effect on all financial
performance
measures. The study further determines that cash holding has significant mediating
effect
on the relationship between short-term financing decisions and financial performance
of
non-financial firms listed at the NSE. Additionally, the study finds that the interaction
between the short-term financing decision components had a significant effect on
financial performance. Finally, the study determined that the relationship between
shortterm
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financing decisions and financial performance when using return on assets and
Tobin-Q is moderated by firm characteristics. The study, therefore, recommends that
managers of non-financial listed firms at NSE should lessen the accounts receivable
period to a sensible minimum in order to generate worth for their shareholders; and
increasing inventory holding and accounts receivable periods to reasonable levels.
This
study further recommends that managers should maintain an optimal cash ratio.
Finally,
the study recommends that the policy makers of should consider the firm
characteristics
such as the size of the firm, leverage and growth opportunities affect short-term
financing
decisions which in turn affects firms’ performance.

FINANCIAL INDICATORS AND SHARE PERFORMANCE OF FIRMS' INCLUSION IN THE
NAIROBI SECURITIES EXCHANGE 20 SHARE INDEX IN KENYA
NKURU FAITH NGUGI – Ph.D
Department: Accounting and Finance
Supervisors: Dr. Eddy Simiyu
Dr. Stephen Muathe
Kenya is an emerging market that has a lot of potential of investment and is getting attention
from investors both locally and internationally. Capital markets play a crucial role because its
avails investors a platform to invest and earn a return on their investment. Nairobi Securities
Exchange 20 Share index represents a tool to measure market performance, market growth
and facilitates maximisation of return on investment over a long – run perspective. The index
is constituted by the best performing firms. However, several firms included in the index have
experienced declining share performance and as result the investors have lost wealth and
confidence with Nairobi Securities Exchange 20 share index. This study therefore sought to
investigate the effect of financial indicators on share performance of firms' inclusion in the
Nairobi Securities Exchange 20 share index in Kenya. First, the study analysed the effect of
firms' inclusion in the Nairobi Securities Exchange 20 share index on share performance in
Kenya. Followed, the effect of financial indicators that were firm earnings, firm dividend and
firm size were also analysed. Additionally, the study evaluated the mediation effect of
ownership structure on the relationship between financial indicators and share performance
of firms' inclusion in the Nairobi Securities Exchange 20 share index and moderation effect of
gross domestic product of growth rate on the relationship between financial indicators and
share performance of firms' inclusion in the Nairobi Securities Exchange 20 share index. The
study employed positivism research paradigm and an explanatory research design. Target
population of the study was 30 firms included in the Nairobi Securities Exchange 20 share
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index in the period between 2002 and 2014. The study used secondary data, collected from
Nairobi Securities Exchange 20 share index markets report and published audited financial
statement. The secondary data was collected using abstraction tool. The data which was
obtained was analyzed using descriptive statistics, Buy and Hold event methodology and
regression analysis. The regression analysis was used to test the cause - effect of firm earnings,
dividend yield and firm size and share performance as obtained from the event study. In
addition the overall effect was tested on the mediating effect of ownership structure and the
moderating effect of gross domestic product of growth rate. This study found out Average
Cumulative Buy and Hold Abnormal Share Return after the firm inclusion in the Nairobi
Securities Exchange 20 share index was significantly different from zero. Firm earnings,
dividend yield and firm size had a significant and positive relationship with share
performance of firms' inclusion in the Nairobi Securities Exchange 20 share index.
Ownership Structure was found to partially mediate the relationship between financial
indicators and share performance of firms' inclusion in the index. Gross Domestic Product on
growth rate was found to moderate the relationship between financial indicators and share
performance of firms' inclusion in the Nairobi Securities Exchange 20 share index.The study
recommends investors should invest in firms included in the Nairobi Securities Exchange 20
share index. In addition, investors should invest with firm with positive firm earning,
increased dividend yield, firms that are large in size, have a high proportion of institutional
investors and increased growth rate on Gross Domestic Product because this will result to an
increased shareholders wealth.

BEHAVIOURAL BIASES AND INDIVIDUAL INVESTOR PORTFOLIO PERFORMANCE AT
THE NAIROBI SECURITIES EXCHANGE, KENYA
MUTSWENJE VINCENT SHIUNDU – Ph.D
Department: Accounting & Finance
Supervisors: Dr. Job Omagwa
Dr. George Kosimbei
Portfolio performance is a function of behavioural biases. This study sought to contribute
to the literature to determine the effect of Behavioural Biases on Individual Investor
Portfolio Performance at the Nairobi Securities Exchange. This is as a result of abnormal
returns that investors realize even after forming a portfolio. The specific objectives of the
study were: to determine the effect of overconfidence bias on individual investor portfolio
performance at the NSE; to establish the effect of disposition bias on individual investor
portfolio performance at the NSE; to determine the effect of anchoring bias on individual
investor portfolio performance at the NSE; to establish the effect of confirmation bias on
individual investor portfolio performance at the NSE and to determine the moderating
effect of determinants of investment decisions on the relationship between behavioural
biases and individual investor portfolio performance at the NSE. The study was anchored
on prospect theory, efficient market theory and modern portfolio theory. The study
adopted the positivist research philosophy. Descriptive research design was adopted, the
target population of the research included all the active individual investors who had
formed stock portfolio between 2011-2015 period under study which were 831,000 in
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number, and the investment banks through which these investors bought stocks, which
were 22 firms. The study adopted multiple regression models where multiple regression
model (standard) and hierarchical multiple regression model was used. Purposive
sampling technique was used to select 16 investment banks from which quota sampling
design was adopted to randomly select a sample of 384 individual investors at the NSE.
Questionnaire was used as the primary data collection instrument for collecting data on
independent and moderating variables, and a secondary data tool was used for collecting
data on the dependent variable. Data was analyzed using descriptive statistics, in which
means and standard deviations were used, and multiple regression analysis (standard)
with the help of SPSS; hierarchical multiple regression analysis was also used to test for
moderation. Tests conducted include: reliability test using Cronbach’s Alpha test (0.848),
normality test using Shapiro-Wilk test (p<0.05) and Q-Q plots (verification of
normality), multicollinearity using Tolerance and VIF (VIF<3), homogeneity of variance
using Levene’s test (p>0.05). Study found that there is a relationship between biases and
portfolio performance. However the overall model indicated that there was no statistically
significant effect between behavioural biases and portfolio performance (p=0.675). It
found that the moderating effect of determinants of investment decisions on the
relationship between behavioural biases and portfolio performance was statistically
significant (p=0.035); however the overall model was not found to be statistically
significant (p=0.207). The study contributes to knowledge since behavioural finance
theory explains how the study variables account for portfolio performance. Investors to
make use of professionals to manage their portfolios and investors to assess the flow of
market information released to avoid biased decisions. Further studies should consider
longitudinal study of a similar nature and need to consider using other indicators like
micro-economic variables, portfolio risk, trading of securities costs, market anomalies,
Initial Public Offer and rights issue.

FINANCIAL ETHICS AND INVESTOR CONFIDENCE
AMONG MEMBERS OF THE NAIROBI SECURITIES EXCHANGE, KENYA
EMLYN JAMES NGWIRI – Ph.D
Department: Accounting & Finance
Supervisors: Dr. Eddie Mungami Simiyu
Dr. Joseph Muchai Muniu
Ethics has been a momentous consideration in many professions including business,
politics, medicine, law, and almost every other area of our society. In order for
investors to delve into financial markets, there is a need for intermediaries to act in a
fair manner and bound by legal regulations co-ordinated with financial ethics.
Investor confidence, which is speculative in nature has changed in imperative ways
through time and these changes have significant consequences for financial markets.
Ensuring investor confidence enriches investors’ participation in the market activities
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and emboldens saving as well as channeling of savings into productive real
investment, therefore nurturing capital accumulation and efficiency in investment
enhancing real sector growth. The drive of this study was to examine financial ethics
and investor confidence among members of the Nairobi Securities Exchange, Kenya.
The theoretical grounding of this thesis was based on the agency, virtue,
consequentialist, deontological and the efficient market hypothesis (EMH) theories.
Research data was obtained using questionnaires that were availed to active investors
(individual and institutional) who invest within the Nairobi Securities Exchange and
the sample population for the study was 385 respondents. The study utilized
purposive sampling in selecting respondents from the NSE. The study adopted both
descriptive statistics and inferential statistics as the main unit of analysis using
multiple regression equations probit model. The data collected was analyzed using the
Statistical Package for Social Science (SPSS) version 20. Descriptive statistics were
presented using mean, standard deviation, frequencies and percentages while
inferential statistics utilized a multiple regression analysis with a moderating variable
at 5% significance. The study findings established a positive and significant
relationship between ethical principles and codes (R = 0.145, Sig = 0.026) and the
level of investor confidence. The findings also presented a significant relationship
between the level of investor confidence and ethical effectiveness (R = 0.373, Sig =
0.025). In relation to ethical corporate culture, the findings again showed a positive
significant relationship (R= 0.435, Sig = 0.013) on the level of investor confidence in
financial markets. The legal enforcement of the capital market regulations was found
to have a significant moderating effect (R = 0.337, Sig = 0.024) on investor
confidence among members of the Nairobi Securities Exchange, Kenya. The study
concluded that additional initiatives should be done to foster investor confidence
within the financial markets in Kenya such as enhancing financial ethics. The study
correspondingly concluded that ethical effectiveness had the highest magnitude of
influence on investor confidence at the NSE. It was therefore recommended that
CMA should ensure all the employees of the member firms should have the required
training and skills for them to contribute to increased investor confidence. Besides,
CMA should ensure efficacy relating to laws and policies that exist to guide the
conduct of members of the NSE.

FINANCIAL DEEPENING AND CAPITAL MARKET DEVELOPMENT IN KENYA
MUNENE AGNES WANJA – Ph.D

Department: Accounting and Finance
Supervisors: Dr. Eddie Simiyu

Dr. Lucy Wamugo
The Kenya development plan 2007 projected an annual economic growth rate of ten
percent for the next twenty five years. To achieve this objective, the capital market was
identified as a critical avenue that could be used to mobilize investment funds required
for implementation of vision 2030 projects. The government therefore has been
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implementing financial deepening strategies aimed at quickening the pace,
development and contribution of the capital market. However, despite the wellintended and recurring government interventions, the capital market is still narrow,
shallow and thin. This is evidenced by a slow growth in number of listed companies at
NSE over the years and limited long term financial instruments such as bonds,
derivatives, global depository receipts and exchange traded funds. This study therefore,
examined the effect of financial deepening on capital market development in Kenya.
Specific study objectives were to determine the influence of financial depth, market
liquidity, financial openness, and financial access on capital market development in
Kenya. The philosophy that was used in this study was positivism paradigm. The study
used explanatory and non- experimental research design. The study utilized secondary
time series data extracted from Capital Market Authority, Kenya National Bureau of
Statistics and the Central bank of Kenya annual reports for the period 1990-2015.
Based on the outcome of unit root test, time series data model (ARDL-ECM) was used in
the study to define both short and long run financial deepening effects on capital market
development in Kenya. Data analysis was aided by use of EViews 9.0 version. The
mediating effect of gross domestic savings was tested using Baron and Kenney stepwise
regression. In addition, Bauer and Curran product term was used to determine the
interaction between variables. Further, since there was co integration among variables,
Granger Test was carried out to establish the direction of the causal link between
financial deepening and capital market development in Kenya. The ARDL-ECM
coefficients revealed that financial depth and market liquidity has positive significant
bearing on capital market development. Consequently, financial deepening as
measured by financial access and openness has adverse but significant influence on
development of capital market in Kenya. The mediation results revealed that gross
domestic savings does not mediate the link between financial deepening and
development of the capital. The researcher found a positive significant interaction
between financial deepening and the market development. The study recommends the
Central Bank in Kenya should use expansionary monetary policies as this increases
money supply in the economy hence inducing capital market development.
Consequently, the CMA should provide a more enabling trading environment that will
enhance the speed and ease of buying and selling securities at the NSE thus increasing
market liquidity. Further, the CMA should enhance access to the market by increasing
more platforms for trading and also create more investor awareness on capital market
product so as to increase their uptake.

SCHOOL OF EDUCATION
Masters
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IMPLEMENTATION OF INDIVIDUALIZED EDUCATION PROGRAMME FOR EFFECTIVE
TEACHING OF LEARNERS WITH CEREBRAL PALSY IN TWO SPECIAL PRIMARY SCHOOLS,
KISUMU COUNTY, KENYA
SAMUEL OJORO RANNY AGUMBA – M.Ed.
Department: Special Needs Education
Supervisors: Dr. Nzoka M. Stephen
Dr. Madrine King’endo
The study examined the implementation of IEP for effective teaching of learners with CP in two
Special Primary Schools in Kisumu County Kenya. The study was guided by descriptive survey
design. Multistage sampling was used which involved: Purposive Sampling to select subcounties, schools, classes and head teachers. To select teachers and learners, stratified and
simple random sampling was used. Sample size was 2 head teachers, 16 teachers teaching
learners with CP, and 40 learners with CP. The instruments used were questionnaire,
observation schedule and interview schedule. Data was collected by the researcher. The
researcher did administration of the instruments in person. Analysis was done following the
objectives of the study and research questions. Data presentation was done using tables, pie
charts, bar graphs, and descriptive passages. Quantitative data collected was entered into
computer spread sheet in a standard format to allow for computations of descriptive statistics
using Statistical Package for Social Sciences (SPSS).The descriptive statistic such as percentages
and frequency distribution was used to analyze quantitative data. Qualitative data was placed
under themes with research objectives and questions; and conclusion made based on trends and
patterns of responses. It was established that teachers use accommodations, adaptations,
modifications and other instructional approaches. It was noted that most used approaches are
task analysis and guided practice. However, it was revealed that teachers are challenged when
implementing IEP strategies. They experience pressure of time, overwhelming amount of work
in teaching, and inadequate resources and materials for teaching learners with CP. It was
established that this has led to, learners repeating grades, dropping out of school, and
performing poorly. Based on the study findings and conclusions, it was recommended that
teachers fully utilize the resources and skills they have to improve learners’ abilities; schools to
purchase more teaching and learning resources; more teaching staff to be posted in special
primary schools with learners with CP to enhance implementation of IEP. It is hoped that the
findings of this study would assist the government and stakeholders in formulating policy that
would benefit teachers teaching learners with CP, and learners with CP.

CHALLENGES OF FLIPPING THE CLASSROOM IN TECHNICAL DRAWING: CASE OF
KIAMBU INSTITUTE OF SCIENCE
AND TECHNOLOGY, KENYA
PETER GACHERU –
M.Ed
Department: Educational Communication and Technology
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Supervisors: Prof. Samson Rosana Ondigi
Prof. Henry Okello Ayot
The Flipped Classroom Approach (FCA) originated from the United States of America (USA)
in 2007. It functions by utilizing the time that is traditionally meant for homework to
deliver lesson content via information and communication technology (ICT). Subsequent
face-to-face (F2F) sessions in the classroom dwell on hands-on activities. The enhanced
interactions between the teacher and the learners makes a teacher “the guide by the side”
rather than “the sage on the stage”. At Kiambu Institute of Science & Technology (KIST) in
Kenya, there is insufficient time to handle practical work , hence the need to adopt the FCA.
An increase in the contact time in the classroom could potentially contribute to better
academic performance. In this case study, the purpose was to identify the challenges of
flipping a Technical Drawing class. Four tools were used in the study, namely, content
analysis of the syllabus, a checklist on ICT resources, a trainee questionnaire and a schedule
of observations for the cooperating tutor. Technical Drawing was identified for the study
because it lent itself to the use of FCA through its practical nature. Furthermore, it was
mandatory for all trainees in the Building and Civil Engineering department at KIST.
Content analysis of all topics in the syllabus was done to identify those that could be
effectively taught by flipping the classroom. Up to 92 per cent of the topics identified
required manipulative skills and could be effectively flipped. A sample class of 27 trainees
from the Diploma in Quantity Surveying programme selected through purposive sampling
was used in the study lesson. The trainees filled a questionnaire on their experience which
was analyzed to establish the major challenges they encountered. 89 per cent and 69 per
cent of the trainees did not have access to personal computers and smartphones
respectively. This made them heavily dependent on ICT resources at KIST. Moreover, 85
per cent of trainees did not have adequate computer skills. The study lesson was delivered
by a cooperating tutor who filled the schedule of observations detailing his experience in
utilizing the FCA. His main challenge was packaging the lesson content for easier access by
trainees. The checklist used to examine the capacity of the physical and information
communication technology (ICT) infrastructure to support the FCA at KIST revealed that
online delivery of lesson was limited by poor data connection speeds. The offline delivery
was the preferred solution. The study conlcuded that, unless the challenges were overcome,
only a moderate level of success in achieving the learning outcomes could be obtained by
flipping the classroom. The study recommends that the FCA be utilized in Technical and
Vocational Education Training (TVET) institutions such as KIST provided that the trainees
have basic computer skills to access online and offline resources. The study also
recommends that tutors should have basic proficiency in ICT and be willing to try out new
learning and teaching approaches. The researcher suggests a replication of the study should
be undertaken at other TVET institutions.

EVALUATION OF TEACHING AND LEARNING, ACCESS TO INFORMATION AND
PERSONAL AND SOCIAL NEEDS ON LEARNER SUPPORT IN OPEN, DISTANCE AND ELEARNING PROGRAMME IN SELECTED PUBLIC UNIVERSITIES IN KENYA
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LAICHENA EDWARD MUTABARI – M.Ed
Department: Educational Communication and Technology
Supervisors: Prof. Henry O. Ayot
Dr Sophia M. Ndethiu
The study investigated the nature of learner support services in open, distance and elearning programme in three public universities in Kenya. Specifically, the study set out
to ascertain the types of learner support services offered to open, distance and elearning students as well as identify learner support services that the students and the
administrators felt were essential for effective learning. The study also intended to
establish the attitudes of the users of open, distance and e-learning programmes on the
learner support services offered and identify the factors that influence learner support
services offered in open, distance and e-learning programmes in selected public
universities in Kenya. The study limited itself to fourth year students undertaking a
bachelor’s degree programme only. This study was guided by the systems approach
model whereby the types of learner support services offered by an institution enhances
the success of open, distance and e-learning programmes through provision of
adequate learner support services. Literature reviewed on the categories of services such
as teaching and learning needs, access of information and personal and social needs
(independent variables) showed that they determine the overall satisfaction of learner
support services (dependent variable) offered. The study adopted a descriptive survey
design. Purposive sampling was used to select three public universities offering open,
distance and e-learning programmes, namely Egerton University, Kenyatta University
and the University of Nairobi. Further, purposive sampling method was also used to
select three study regions where each of the three universities had a study centre. A
sample size of 329 fourth year students in the selected universities was arrived at using
tables instituted by Morgan and Krejcie (1970). Stratified sampling technique was used
to get a representation of students from each university while convenience sampling
was used to select the students at each study centre from each university. All the
administrators (directors and coordinators) were used in the study. The study
instruments (interview schedules and questionnaires) were constructed to help in data
collection. The data collected was coded, analysed and tabulated using the SPSS version
20 programme. Results were presented in form of frequency distribution tables and
graphs. The study established that students rated majority of learner support services
offered by their institutions across the three universities as poor while the
administrators indicated that the services offered were good. However, the students and
the administrators were of the opinion that there were essential learner support services
that were very necessary to open, distance and e-learning students. Further, there was
a consensus by the students and the administrators that the services offered were
necessary though they needed to be improved. Lastly, the study found out that the
administrators were aware of the essential learner support services but were limited by
other factors that were beyond their control. The study recommends that; institutions
offering open, distance and e-learning programmes should constantly assess the value
of learner support services offered by constantly seeking the students’ opinion and offer
few but essential learner support services that are of high quality, adequate, of good
quality and satisfactory to the students.
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TEACHERS’ KNOWLEDGE ON THE IMPLEMENTATION OF INCLUSIVE EDUCATION
IN EARLY CHILDHOOD CENTERS IN MWEA EAST SUB-COUNTY, KIRINYAGA
COUNTY, KENYA
NJUKI JANE WANJIRU – M.Ed
Department: Early Childhood Studies
Supervisors: Dr. Rachel W. Kamau-Kang’ethe
Dr. John Teria Nga’sike
Education for children with special needs has gained universal recognition as a result
of United Nations (UN) effort and through worldwide statements and initiatives
endeavoring to bring about Education for All (EFA) by 2015. As a result of the
commitment for special needs countries have enacted education policies to facilitate the
creation of a conducive environment for learners with disabilities. The goal is to ensure
that all learners have equal access to quality and relevant education. This study sought
to investigate teachers’ knowledge on the implementation of inclusive education in
early childhood centers in Mwea East Sub-County, Kirinyaga County, Kenya. The
purpose of the study was to determine the knowledge and skills of teachers in
implementing inclusive education, the nature of instructional adaptations and
availability of teaching learning materials in handling learners in an inclusive setting
in Early Childhood Education in Mwea East Sub-County, Kirinyaga County. The
objectives of the study were; to determine the knowledge and skills of teachers on
inclusive education in early childhood centers, establish the contribution of ECDE
teacher training on practicing teachers skills of inclusive education in early childhood
centers, to establish the instructional adaptations used by ECDE teachers in
implementing inclusive education, to find out the learning/ teaching environment for
implementing inclusive education and to determine ECDE teachers’ attitudes towards
learners with special needs. The study applied pedagogical content knowledge theory.
The study used descriptive survey design where both qualitative and quantitative
approaches were employed to enable the researcher to explain the teachers’ knowledge
on implementation of inclusive education in ECD in Mwea East Kirinyaga County,
Kenya. A target population was all the pre-primary teachers in Mwea East Sub-County.
The sample of the study was 40 teachers from the sampled schools. Descriptive data
was analyzed with the help of Statistical Package for Social sciences (SPSS). This data
was presented in frequencies, tables and bar graphs. The findings showed that teachers
were not well equipped and prepared to handle learners with diverse needs in ECDE
classrooms. Teachers lacked sufficient knowledge and skills which should be have been
acquired during training. In terms of the contribution of ECDE teacher training on
practicing teachers’ knowledge and skills of inclusive education in early childhood
centers, the study concluded that teachers professed that their professional knowledge
and skills were insufficient to successfully teach learners with disabilities in regular
early childhood centers. To establish the instructional adaptations such as adapting the
curriculum, involving parents in making and collecting learning materials for learners.
To find out the learning/teaching environment, the environment may be adapted by
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building ramps, constructing accessible toilets and enlarging classroom doors which
were in adequate. Other findings showed that ECDE teachers have portrayed mixed
attitudes towards learners with disabilities. The study recommended that teachers
should be totally prepared and equipped to teach in inclusive classrooms. ECDE teacher
training on inclusive education in early childhood centers should be enhanced and
special education children need an Individualized Educational Plan (IEP). The study
recommended that the environment should be modified to suite the diverse learners
needs. Further the study recommends that public schools ought to be altered to meet
the needs of learners with diverse needs in education.

DETERMINANTS OF PRE-PRIMARY SCHOOL TEACHERS’ USE OF
IMPROVISED MATERIALS IN SCIENCE INSTRUCTION IN BUNGOMA
EAST SUB COUNTY, BUNGOMA COUNTY, KENYA
ECKLINE LYDIA MAKOKHA – M.Ed
Department: Early Childhood Studies
Supervisors: Dr. Gladwell Wambiri
Dr. John Ng’asike
Science is essential to all people and it should be taught in all learning institutions since it
helps in the growth of economy, industrialization and advancement in technology. Early
years are important to build a solid foundation for learners in science subjects. In this regard
science education and instruction should be made affordable and accessible to all learners
by using locally improvised materials. Research done in Western countries like USA
revealed that teachers used materials from the local environment to teach science in
preschools. In Africa especially in Nigeria and Kenya, there is inadequate use of materials
for science instruction and majority of teachers adopt the lecture method to teach science in
pre-primary schools, blackboard appears to be the common material used. This really
hinders proper science instruction to learners given that science is a practical subject and
children learn best by doing. The purpose of the study therefore was to examine the
preprimary
school teachers’ use of improvised materials in science instruction in Bungoma
East Sub County, Bungoma County. The study specifically sought to determine the
relationship between the frequency of use of improvised instructional materials in science
instruction by pre-primary teachers and the factors which were believed to influence their
use. Jean Piagets’ theory of learning guided the study. Co relational study design was
employed. The dependent variable was the frequency of use of improvised materials in
science instruction while independent variables were the availability of improvised
materials, teachers training level and teaching experience and the level of head teachers
support towards improvisation. Purposive and random samplings were used to select the
study location. Stratified sampling was used to select the pre-primary schools from the 58
targeted schools (34 public and 24 private). Questionnaires and observation checklist were
used to generate data where content validity and test retest techniques were used to
determine validity as well as reliability of the instruments respectively. Results from data
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analysis were presented using tables and were organized according to objectives. The data
collected was coded and analyzed using the Statistical Package for Social Science (SPSS).
Quantitative techniques were used to analyze data which involved frequencies, standard
deviation, means and percentages. Inferential statistics used to test null hypotheses was
Chisquare
at alpha value 0.05 (p<0.05). Results from the data analysis revealed that there were
a variety of improvised science instructional materials in pre-primary schools although they
were not adequately used. There was no significant relationship between teachers training
level and the use of improvised materials in science instruction at (p=0.957). It was also
evident that there was significant relationship between teachers teaching experience and
frequency of use of improvised instructional materials at (p=0.001). It was also observed
that there was significant relationship between head teachers level of support and teachers
frequency of use of IIM at (p=0.012). The findings suggest that when teachers are well
experienced and get adequate support from their head teachers, they are able to use IIM
frequently and effectively. To improve the use of improvised instructional materials in the
schools, the teachers, head teachers and other stakeholders need to work together and
organize seminars, workshops and capacity building forums to get empowered at the district
and county levels.

DETERMINANTS OF KENYA CERTIFICATE OF SECONDARY EDUCATION EXAMINATION
ABSENTEEISM AMONG SECONDARY SCHOOL STUDENTS IN IMENTI SOUTH SUB-COUNTY,
KENYA
VIRGINIA KAGENDO MUGUNA – M.A
Department: Educational Foundations
Supervisors: Prof. Kisilo Kombo
Dr. Violet Waire

The government of Kenya is committed to providing education for all the children.
However, every year a good number of students who register for the Kenya Certificate
of Secondary Education (K.C.S.E) fail to turn up during examinations. The purpose of
this study was to investigate the determinants of persistent absenteeism by candidates
during the Kenya Certificate of Secondary Education in Imenti South Sub- County. This
study adopted a descriptive survey design as the main research method. This design was
appropriate because it helped to establish the relationship between variables. Purposive
sampling was used as the major research technique. Questionnaires and interview
schedules were employed as the main research instruments. The target population for
the study was drawn from 68 secondary schools with an estimated population of
14,000 students. A total of 240 students out of 14,000 were included in the sample.
Ten (10) principals out of 68 and 60 teachers were sampled to obtain the responses.
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Five (5) education officers were taken from the educational divisions in the county
using purposive sampling. Hence the total sample size yielded 315 subjects. The study
employed purposive sampling where each school and other respondents were selected
based on a specific purpose. Random sampling of at least one third of the students who
missed out exams was considered. Tracer-snowballing method was used to trace the
whereabouts of those students who missed out examinations. The researcher
specifically used self-administered, drop-and-pick questionnaire to respondents as well
as conducting the interviews. After receiving the completed questionnaire, the
responses were coded for analysis. The data was interpreted qualitatively using
descriptive statistics. The obtained data was subjected to statistical package for social
sciences (S.P.S.S) programme. Data was analyzed and presented using frequency tables,
percentages and charts. The study findings revealed that between the years 2011 –
2015 there was a significant trend of students missing K.C.S.E examinations every year.
For instance, in the year 20ll the number was the highest both for boys at 21 (0.5%)
and girls 15 (0.4%) as compared to other years. School environment such as teacher’s
characteristics was one of the factor that was perceived to influence absenteeism in
KCSE. Others were lack of learning materials, class size in numbers and role/quality of
teachers. Home environments differ in many aspects such as the parents’ level of
education, economic status, religious background, values, interests, parents’
expectation of their children, and family size among others. These factors affect
students’ schooling. It was also revealed that majority of the students (51%) were
affected by peer influence and Poor attitude towards school (43%) and negative attitude
among others. It was concluded that a significant number of students in secondary
schools miss national examinations. This was attributed to the school environment,
home environment, peer influence and other personal issues like drug abuse. The study
recommended that; firstly, an active policy by the Ministry of Education for providing
bursaries to needy students should be undertaken. Secondly, the government, through
the KNEC, needs to have clear guidelines on what should be done to students who
register but do not turn up for K.C.S.E. examinations. Thirdly, guidance and counseling
to be strengthened in schools. Fourth, community participation should be encouraged
when dealing with school attendance. Finally, PTAs, BOMs, Sponsors and Old students
associations should work together to supplement Government’s effort in providing
necessary physical andlearning infrastructures.

MATUMIZI YA MAJADILIANO YA VIKUNDI KATIKAKUFUNZIA STADI
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YA KUZUNGUMZA KATIKA SHULE ZA UPILI KATIKATARAFA YA MOSOCHO, KAUNTI YA KISII,
KENYA.
MAGARE DANIEL YUVINALIS – M.Ed
Department: Mawasiliano Na Teknolojia Ya Elimu
Supervisors: Dkt. Hamisi Omar Babusa

Prof. Samson Ondigi
This study investigated the use of group discussion method in teaching speaking skill
among secondary school students in Mosocho division, Kisii County, Kenya.The
problem investigated in the study was that most students in secondary school are not
able to communicate fluently in Kiswahili.The purpose of the study was to investigate
the effectiveness of group discussion method in teaching speaking skill.The objectives
of the study were to find out whether group discussions may enhance speaking skill
and to investgate the role of the teacher and students in group discussions in classroom
stuation.The assumption of the study was that respondents would give the correct
information about use of group discussion method and that the sample represented the
target population.The study is significant to teachers, students, education officials and
other researchers. The study was guided by role theory by Robert Owen of 1998.
Literature related to the study from other writers was reviewed. The research used
Quasi-experimental design because two groups were involved.The locale of the study
was Mosocho division in Kisii county and target population was secondary school
students and teachers teaching Kiswahili. Asample of six schools were selected from
fifteen schools through stratified sampling representing 40% of the population.The
sample involved four hundred and eighty students 20% of the target population, twelve
teachers representing 40% of the target population and six principals from the selected
schools selected through purposive sampling.The instruments of data collection
included; questionares sent to teachers and students and pretest and post-test for
students in the selected schools. Piloting was done in two schools which were not
included in the proper research to test the reliability of research instruments after
which a test retest method was used to ascertain coeficient of reliability of r= 0.73
strong enough for the research instruments. Content validity was ascertained by
consulting my supervisors.The questionares were administered to teachers and students
and data collected was analysed using SPSS. The students were given two tests ( pre-test
& post-test) whose result was analyzed using measures of central tendencies eg mean
& range and spearmans correlation coefficient. The result was presented by graphs,
piecharts and tables.The result of the study showed that group discussions enhance
speaking skills among the students invoved.This study will benefit teachers, students
and Quality Assurance & Standards officer(QASO). Indeed there is astrong relationship
between use of group discussion method and speaking skill among stundents involved.
Ethical issues were upheld by not including the names of respondents in the instruments
of the study and making correct references to others writers work.The study
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recommends that teachers use group discussion method for teaching speaking skill in
order to improve students’ speaking skills.

PEDAGOGIC STRATEGIES INFLUENCING PUPILS’ LEARNING OF ALGEBRAIC
CONCEPTS IN UPPER PRIMARY SCHOOL CLASSES IN LAIKIPIA WEST SUB-COUNTY,
LAIKIPIA COUNTY, KENYA
SAMUEL WANG’OMBE MWANGI – M.Ed
Department: Educational Communication and Technology
Supervisors: Dr. Simon M. Rukangu
Dr. Wilson K. Kerich
This study was aimed at establishing the pedagogic strategies influencing pupils’
learning of algebraic concepts in upper primary school classes in Laikipia West subCounty, Kenya. The three objectives of the study were to establish;(i)the widely used
pedagogic strategies in teaching algebra;(ii)the factors influencing the teachers’ choice
of pedagogic strategies in learning of algebra; and (iii)the pedagogic strategy that
contributes most to pupils’ learning of algebra in upper primary classes.In Kenya,
researchers in the past have addressed the cause of poor performance in Mathematics
at national level in Kenya Certificate of Primary Education but have not addressed the
pedagogic strategies applied in teaching and learning of algebra in upper primary
classes in Kenya with particular focus on Laikipia West sub-County. The researcher
used a descriptive surveydesign. Descriptive survey included both qualitative and
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quantitative in data collection to obtain responses from both Mathematics teachers and
pupils in the upper primary school classes where algebra is mostly taught. The target
population was 85 primary schools and 581 trained teachers in Laikipia West subCounty. First stage sampling included a simple random sample to select 17 schools
representing 20% of target population to ensure all categories in the population is
represented. Two trained Mathematics teachers from each school teaching standard
seven class were purposively selected. Moreover, simple random sampling was used in
selecting two hundred and sixty (260) class seven pupils following their class registers.
Data was collected through questionnaires for both teachers and pupils; achievement
test for pupils, observation schedule and interview schedule were administered to
Mathematics teachers. The research instrument was piloted to enhance the validity and
reliability. The achievement test was used to test pupils’ competence in algebra guided
by the syllabus approved by the Ministry of Education.Data obtained was analyzed
using statistical package for social science (SPSS version 22.0). The study revealed that
there was significant difference in the pedagogical strategy used by teachers (F =
427.53, P = 0.0001). Cooperative learning was the most used strategy. The most
effective pedagogical strategies that contributes to pupils’ learning of algebra, was
similarly found to be cooperative strategy, (χ2 = 29.001, P = 0.031). The study,
therefore, concluded that poor performance in algebra by students can be attributed to
lack of active participation in the Mathematics classroom.

SCHOOL BASED BARRIERS AFFECTING ACADEMIC PERFORMANCE OF LEARNERS WITH
LEARNING DISABILITIES IN REGULAR SCHOOLS IN EASTERN ZONE OF NAKURU
MUNICIPALITY ,NAKURU COUNTY, KENYA
BEATRICE K. MAUYA – M.Ed
Department: Special Needs Education
Supervisors: Prof. G. Karugu

Dr. Salome Nyambura
The study sought to assess the school based barriers namely the learner, the teacher,
the curriculum and the infrastructure that affect the academic performance of pupils
with learning disabilities in regular schools in Eastern Zone of Nakuru Municipality in
Nakuru County, Kenya. The study adopted a descriptive survey design. The research
instruments included an interview schedule for the head teachers, questionnaires for
the teachers and an observation schedule. The data collected was appropriately coded
and analyzed using SPSS. Qualitative data was organized into themes, categories and
patterns relevant to the study by tabulation. Quantitative data was presented using
descriptive statistics such as percentages, means, frequency distribution tables, bar
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graphs, histogram and pie-charts. The study found that majority of learners had LD. It
was also found that majority of teachers had not attended training in special needs
which affected how they handled learners with LD. The study also found out that
curriculum adaptation for learners with LD was not appropriate. The study concluded
that; Lack of training of teachers in special needs to handle students with LD negatively
affected the performance of learners with LD, failure to apply special teaching methods
by teachers affected performance of learners with LD, teachers’ attributes such as
qualification, experience and adequate syllabus affected performance of learners with
LD, the curriculum was not appropriate for learners with LD and this contributed to
poor performance of learners with LD, lack of teaching aids contributed to poor
performance of learners with LD and lack of enough affected the performance of
learners with LD negatively. The study recommended more training for teachers to
handle learners with LD. It was also recommended that the curriculum should be
reviewed to make it more appropriate for learners with LD. The government should
increase budgetary allocation to improve infrastructure in the primary schools. It is
envisaged that the study findings will inform the Ministry of Education, policy makers
and educators about the school based factors that affect performance of learners with
LD in regular schools so that appropriate measures may be taken to remedy the
situation. The study will also contribute literature to the field of study.

RELATIONSHIP BETWEEN STUDENTS’ MATHEMATICS ACHIEVEMENT AND CAREER
ASPIRATIONS IN SECONDARY SCHOOLS OF KANDARA SUB-COUNTY, KENYA.
KOGU ZIPPORAH NYACOMBA – M.Ed
Department: Educational Communication and Technology
Supervisors: Dr. M.K. Miheso O’Connor
Dr. Kerich Wilson
The study examined the relationship between students’ Mathematics achievement and
their career aspiration. This research was conducted in Kenya among sampled
secondary schools in Kandara Sub-county. Career aspirations of form three students
were examined in the study. The study was guided by three objectives, namely: (a) to
establish Secondary students career aspirations in relation to their Mathematics
achievement (b) to find out the effect of gender in career aspirations of students in
secondary schools (c) to establish the effect of school category on career choices of
students. It also tested three hypotheses that were based on the objectives. This research
follows descriptive design. The target population was form three students and career
guidance teachers in public schools in Kandara Sub-County. The schools were
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categorized as boys only, girls only and coeducational. Proportional stratified sampling
was used to sample two schools boys only category, two from girls only category and
23 schools from coeducational institutions. The research was conducted on 1771 form
three secondary school students of which 858 were females and 911 males drawn from
27 schools out of 55 schools in the sub-County. The study used two instruments to
collect data i.e. a questionnaire for students and an interview schedule for Career
masters/mistresses. Cronbach’s alpha of each variable was used as an internal
consistency measure. Descriptive and inferential statistics were used to analyze
quantitative data. Statistical Package for the Social Sciences (SPSS version 22.0) was
used to get descriptive statistics such as, percentages, frequencies and tabulations. The
results were presented in frequency tables and charts. Analysis of variance (ANOVA)
was used to assess gender variation. The results showed that there was a significant
association in the students’ career aspiration to their performance in Mathematics (χ2
= 4717.64, P = 0.0001), significant variation of the students’ career aspiration by
gender and Career aspiration was significantly different in the various school
categories. The study concluded that Mathematics achievement greatly influenced
students’ career aspirations in public secondary schools. Students chose careers that
demand good performance in Mathematics even when their performance is low. This
shows they have high aspirations of pursuing those courses. This study recommended
that the ministry provides a pre-qualification test to the students who desire to pursue
a certain career instead of locking them out on account of not performing well in a
subject.

DETERMINANTS OF TEACHERS’ USE OF LEARNER-CENTRED METHODS IN TEACHING
MATHEMATICS IN PRE-PRIMARY SCHOOLS IN KYENI SOUTH DIVISION, EMBU
COUNTY, KENYA
KABUTHI EMMA MUKAMI – M.Ed
Department: Early Childhood Studies
Supervisors: Dr. Nyakwara Begi
Dr. Esther Waithaka
There has been a trend of poor performance in numeracy skills among pre-primary
school pupils (Muthee and Karanja, 2014). In order to establish the origin of the
problem, it was necessary to focus on the methods used to teach mathematics. At preprimary school level, use of learner centered methods is advocated by the National Early
Childhood Development and Education (ECDE) Service Standard Guidelines. The
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central intention of this study was to find out the extent to which pre-primary school
teachers used learner centered teaching methods in teaching mathematics. The study
also sought to establish whether teachers’ training, teaching experience, number of
pupils in a class and availability of instructional materials influenced use of these
methods. Carl Rogers Theory of Person Centered Approach guided the study. The study
employed a descriptive design using survey method while questionnaires and
observation schedules were used to collect data. The independent variables of the study
were teachers training, teachers teaching experience, teacher- pupil ratio and the
availability of instructional materials. The dependent variable was teachers’ use of
learner centered methods in teaching mathematics. The study was conducted in Kyeni
South Division in Embu County. Purposive sampling was used to select the location of
the study while stratified and simple random sampling techniques were used to select
the schools. The target population consisted of all the 34 pre-primary schools in the
division while sample consisted of 18 pre-primary schools teachers. Content validity
and Cronbach’s alpha techniques were used to determine validity and reliability of the
instruments respectively. Descriptive statistics which consisted of calculation of various
measures of central tendency (means, frequencies and percentages) were used to
analyze the data. Qualitative data from observation schedules were analyzed by
describing them according to the objectives of the study. Results were presented using
tables according to the objectives of the study. From the observation it was concluded
that pre-primary school teachers did not apply learner centered methods in their
teaching as recommended. This was seen from large number of teachers who did not
allow discussions, group work, and individualized work and never used indoor and
outdoor play activities, drama and observation methods which have proved to be
effective methods to use at pre-primary school. The study also revealed that there was
no significance variance between teachers’ professional qualifications, experience,
teacher-pupil ratio and learning materials and the application of learner centered
methods. It was recommended that enforcement of existing rules already laid down on
teaching methods and implementation of the syllabus in pre-primary schools should be
ensured through continuous inspection by Quality Assurance Officers.

INFLUENCE OF CLASSROOM PRACTICE OF HOME SCIENCE ON
EMPLOYABILITY IN KAKAMEGA COUNTY: KENYA
ABWAO LINET KUYA – M.Ed
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Department: Department Of Educational Communication And Technology
Supervisors: Dr. Daniel Muindi
Dr. David Oludhe
Tackling unemployment through vocationalisation of education is a strategy that has
worked in
countries such as United States, Australia, United Kingdom, Switzerland and
Mozambique
among others. It is in the light of this that the study sought to evaluate the methods of
teaching
Home Science in secondary schools for the purpose of informing policy on quality
education
delivery in vocational education. Home Science is a vocational subject which, if
effectively
taught; impacts learners with practical skills and attitudes necessary in equipping
graduates with
the ability to transform themselves into self-employed citizens. This study sought to
investigate
the influence of classroom practice of Home Science on employability in Kakamega
County. The
study objectives were; to create sensitization on the problem of unemployment among
the youths
in Kakamega County, to examine the methods used in teaching Home Science in
Secondary
Schools in Kakamega County, to identify the competencies developed through Home
Science
that are related to employability in Kakamega County and to establish the challenges
affecting
the teaching and learning of Home Science in Secondary Schools in Kakamega
County. The
study adopted a descriptive survey design in which 188 respondents were sampled to
take part.
Respondents were identified from Secondary Schools in Kakamega Central teaching
Home
Science subject. Respondents from the study included students, Home Science teachers
and head
teachers. The study used questionnaires for Home science teachers and students and
an interview
schedule for head teachers in collecting data. To ascertain validity of data collection
instruments,
a pilot study was undertaken before administering the instruments to respondents and
feedback
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from the pilot study informed the corrections in the data collection instruments.
Reliability of
data collection instruments was ascertained through the use of test-retest method
where
Cronbach’s Alpha coefficient was computed and found to be reliable. Both descriptive
and
inferential statistics were employed in the process of data analysis. Study data was
analysed
using Statistical Package for the Social Science (SPSS) version 22.0 for windows.
Descriptive
statistics included frequencies and percentages. These were used to summarize and
describe the
study data. Inferential statistics used in the study included regression analysis, t-test,
Pearson
Product Moment Correlation Coefficient and Chi-Square. Inferential statistics were
used to
determine independence of scores and relationships between and among study
variables. All
statistical procedures were computed at 95% confidence level. Study findings revealed
that there
were significantly high rates of unemployment in Kakamega County. It was also found
that class
room lecture method, practical method, discussion method, group work, field work
and project
methods were the preferred methods for teaching Home Science in Secondary Schools
in
Kakamega County. Further still, the study established that offering Home Science in
Secondary
Schools in Kakamega County did not have a significant relationship with
unemployment trends
and that there was a statistically significant positive relationship between policies and
effectiveness of teaching methods for Home Science in Kakamega County. The study
has
stretched the frontiers of knowledge with regard to the relationship between teaching
methods
and effectiveness of delivery on vocational subjects. Recommendations have been
made
regarding a number of measures that could enhance the quality and relevance of
Home Science
and other vocational education subjects in creating employment especially for the
youthful
school leavers. These measures include stakeholder involvement, limiting the number
of schools
teaching vocational subjects to only those with adequate equipment and increasing
funding to
support effective teaching and learning of vocational courses among others.
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EFFECTS OF CHILD LABOUR ON RETENTION AND ACADEMIC ACHIEVEMENT AMONG
PRIMARY SCHOOL GIRLS IN OBUNGA INFORMAL SETTLEMENT IN KISUMU, KENYA
NAOME ADOYO ODAWO – M.Ed
Department: Educational Foundations
Supervisors: Dr. Daniel Nyanje
Dr. Salome Nyambura
One of the obstacles in the achievement of Universal Education and Millennium Development
Goals (MDGs) is the persistence of child labour practices. In Kenya, for example, the trend in
the involvement of girls in various forms of child labour is worrying since it denies them the
opportunity to acquire knowledge and skills needed for gainful employment. It therefore
perpetuates the cycle of poverty in most families living in slums and rural areas. With regard
to this, child labour has far reaching consequences hence the findings of this study on the effects
of child labour on retention and academic achievement among primary school girls in Obunga
informal settlement in Kisumu. The objectives that guided the study were to: determine the
extent to which school girls were involved in various forms of child labour, investigate the
factors influencing girls’ involvement in child labour, establish the effects of girls’ involvement
in child labour on their academic performance and retention in schools and establish the
possible intervention strategies to curb girls’ involvement in child labour. The study was
anchored on Conflict and Feminist theories. Descriptive case study design was adapted by the
study. Simple random and purposive sampling techniques were applied to get the required
sample size. The sample size comprised of 60 girls with their respective parents/guardians, 12
class teachers, 3 head teachers and the zonal education officer. The study employed test-re-test
method to determine the reliability of the research instruments which was found to be 0.89.
The data on girls’ involvement in various forms of child labour, academic achievement and
retention were analyzed using both descriptive and inferential statistical techniques. The data
collected was both quantitative and qualitative. To analyse qualitative data, the study used
thematic analysis. Pearson’s moment correlation and regression analysis were used as the
inferential statistics. The major findings of the study were as follows: 38% of the girls were
involved in hawking activities which denied them the opportunities to study at home, the main
predictors of child labour were; level of parents’ interest in girls’ education, number of girls’
siblings in school and parental poverty level. The study also found that girls’ involvement in
child labour lead to poor performance and encouraged absenteeism among school girls. The
study further established that more than a half of the sampled girls (58.9%) observed that their
repeating was influenced by their involvement in various forms of child labour. The transition
index from one class to another for girls involved in child labour was very low with over a third
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of the pupils enrolled in class five not able to do their KCPE examination in the expected years.
Based on the findings, the study recommend that the government should establish policies on
access and retention of pupils in schools, creating community awareness programs on the
effects of child labour, having effective legal framework to curb child labour and using poverty
eradication strategies.

MODES OF INSTRUCTION’SINFLUENCE ON PERFORMANCE IN ENGLISH LANGUAGE
IN SPECIAL PRIMARY SCHOOLS FOR THE DEAF IN KISII COUNTY, KENYA
GWOKI ZIPPORAH KERUBO – M.Ed
Department: Special Needs Education.
Supervisors: Dr. Beatrice Bunyasi Awori
Dr. Wamocho Franciscah Irangi
The purpose of this study was to examine the modes of instruction and their effect on
academic performance in English among learners with hearing impairments in special
Primary schools in Kisii County, Kenya. Descriptive survey design was used as it was
appropriate for exploring the existing status of two or more variables in a given
situation. The study was guided by the social development theory as analyzed by Lev
SemyonovichVigotsky. The theory stated that a difference existed between what a child
could do on his/ her own and what could be done or learnt with an assistance of
another person who was more experienced. The theory was relevant as it showed that
when pupils were well monitored, supported and directed their academic performance
went up. The target population of the study constituted two head teachers, twenty two
subject teachers and two hundred and forty pupils with hearing impairments from
special primary schools. From that population, a 10% sample of pupils was selected
using stratified random sampling. A 55% sample of twelve teachers and two head
teachers were also selected using purposive sampling. The questionnaires, interview
guides and documentary analysis schedules were used in the collection of data. To
ensure validity and reliability of the instruments, pilot study was carried out at Kiamate
primary, a regular school with special unit, which was not included in the actual study.
Both quantitative and qualitative data were generated. Descriptive statistics was used to
analyze quantitative data; graphs, tables and percentages. Qualitative data were
organized according to study themes and presented descriptively on the basis of study
objectives. The key findings of this study revealed that teachers could not understand
all the pupils’ responses during the teaching activity. The use of manual modes of
instruction was perceived moderately useful. Comprehending passages and
communication difficulty was a challenge to teachers. Demonstrating and translating
new words and vocabulary to hearing impaired learners was a challenge. The major
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conclusion is that the use of manual modes of instruction in English contributed to poor
academic performance. Learners to be equipped with digital hearing aids and cochlear
implants. Adaptation of the syllabus, refresher courses for the teachers, skilled staff to
teach in pre-primary for laying a good foundation and teachers of English to embrace
the use of intervention measurers. The major recommendation is the use of Signed Exact
English in the teaching of English at all levels. Teacher training colleges therefore to be
inclusive of oral skills.It is believed that the findings of this study may help the teachers
and the ministry of education in improving the performance in English language among
learners with hearing impairments in special primary schools in Kisii County, Kenya.
SOCIO-CULTURAL INFLUENCES ON INTERPRETATION OF INSTRUCTIONAL MATERIALS
FOR JAPANESE AS A FOREIGN LANGUAGE: A CASE OF KENYA UTALII COLLEGE, NAIROBI
WAMUTI LYDIA WANGU – M.Ed
Department: Department of Educational Communication and Technology
Supervisors: Dr. Adelheid M. Bwire
Dr. Sophia M. Ndethiu
Foreign language instruction is most effective when it takes place through meaningful,
motivating, and interactive activities of cognitive and socio-cultural nature. Foreign
languages instructional materials are generally produced by the native speakers of the
language guided by their own culture, without consideration of the culture of any other
users of the materials. Many learners of Japanese language have been found to have
difficulties in mastering the language. This study sought to determine the influence of sociocultural differences in the interpretation of Japanese language instructional materials
(JLIM) by Kenyan students. An investigation on the teaching methods and materials used
and the interpretation of the JLIM by the students was carried out. The influence of the
learner’s attitude towards the language was also studied. The study was done at Kenya Utalii
College (KUC) through classroom observations, questionnaires and interviews. The
feasibility of these instruments was tested through a pilot study. In the main study, the study
group comprised 86 students, 3 classes and 2 language instructors from a total population
of 170 students, 6 classes and 2 instructors. A comparison was made between the expected
observations from the instructor’s point of view and the actual interpretation by the
students. The data collected was analyzed both quantitatively and qualitatively using
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Microsoft Excel® software package. The information derived from the questionnaires was
based on frequencies for particular responses which were then used to determine the
attitude of the students towards the language. Statistical tools which included frequencies
and percentages were used to describe learners’ attitude towards the language. Analyzed
data was presented in narrative form, tables and charts. The study found that the Japanese
language instructors in KUC used interactive methods to deliver the Japanese course
content by employing a wide variety of Japanese language instructional materials. The
results also revealed that the Japanese language instructional materials used in Kenya
contain some elements of Japanese culture, which are unfamiliar to the Kenyan learners
and that some of these culturally unfamiliar items cause misinterpretation of the
information therein. The research further revealed that the learners of Japanese language
at KUC generally have a positive attitude towards the language. It was concluded that there
are adequate Japanese language instructional materials at KUC but they contain culturally
unfamiliar elements for the Kenyan learners. Further, the Japanese language learners at
KUC are exposed to interactive learning through a variety of standard instructional
approaches. Moreover, the instructors are competent to teach the language but do not have
sufficient knowledge on Japanese culture. In addition, culturally unfamiliar items interfere
with the interpretation of information contained in the instructional material. It was
recommended that the introductory topics in the Japanese language curriculum emphasize
more on teaching of the Japanese culture. Also, efforts should be made to localize the
learning resources for a more effective teaching of the language.

INFLUENCE OF ALCOHOL RELATED PARENTAL BEHAVIOUR DISORDERS ON LEARNER’S
ACADEMIC ACHIEVEMENT IN PUBLIC PRIMARY SCHOOLS IN MARMANET, LAIKIPIA
COUNTY, KENYA
ANNE N. KAMAU – M.Ed
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Department: Special Needs Education
Supervisors: Dr. Madrine Kin’gendo
Dr. Jessina M. Muthee
The purpose of the study was to establish the influence of alcohol related parental behavior
disorders on children’s academic achievement. Alcoholism has been a major challenge not
only in our country but globally. No matter the type of alcohol consumed, when taken
excessively, the user and the significant others get affected. This study investigated the
influence of alcohol related parental behavior disorders on academic achievement among
learners in public primary schools. The study was guided by the social learning theory (SLT)
and parental acceptance and rejection (PAR) theory. The target population was 1385
persons consisting of head teachers, teachers and learners in class 6 and 7 in the nine public
primary schools in Marmanet zone. This is because pre-adolescent and adolescent children
are the most prone as they go through the physical, emotional and psychological changes
of this stage. They are also maturing up and become aware of the happenings at home. In
each school, the study sampled 10% of the population in each class using stratified and
systematic random sampling. The researcher purposively selected two class teachers in each
school. All the head teachers in the schools selected participated in the study. The data was
collected using questionnaires which were later coded and analyzed with the aid of SPSS
computer program. The quantitative data was organized in frequency tables, graphs and
pie charts. The study established that most of the parents in Marmanet zone take alcohol. It
is readily accessible in homes, shopping centers and in rare cases has been brought to
school. Due to this rampant parental alcoholic disorder, the parents have neglected their
children hence denying them the much needed support for achievement of academic
grades. This neglect was manifested in children lacking basic needs, being unkept,
carelessness in their academic assignments, lack of concentration in class, chronic
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absenteeism, truancy, deviancy and antisocial behavior. The effects of this neglect cause the
children to perceive rejection and therefore, are unable to achieve their full potential in
academic work. The study recommended that there was need to enforce the liquor laws as
given out in the Kenyan law. The fight against illegal ‘second generation’ alcohol should be
maintained until it is fully eradicated. Also the learners, teachers and parents should be
counseled and be made fully aware of the effects of alcohol and coping skills for alcoholics.
Children of alcoholics (COAs) should also be empowered on coping mechanisms.
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PhD
ANALYSIS OF TEACHERS’ PERCEPTIONS ON INSTRUCTIONOF BRAILLE LITERACYIN
PRIMARY SCHOOLS FOR LEARNERS WITH VISUAL IMPAIRMENT IN KENYA
CHOMBA M. WA MUNYI – Ph.D
Department: Special Needs Education
Supervisors:Dr. Margaret Murugami
Dr. Stephen Nzoka
Prof. Desmond Ozoji
The purpose of the study was to investigate and analyze teachers’ perceptions on
instruction of Braille literacy in special primary schools for learners with visual
impairment in Kenya. To address the problem of decline in Braille literacy as a result
of teachers’ reluctance to learn and teach Braille in these schools, seven objectives
were formulated to determine and establish teachers’ perceptions on the Braille Code,
and factors influencing instruction of Braille in schools, as well as establishing their
professional preparation, dual media for learners with low vision and the relationship
between Braille and technology. The study targeted five (5) primary schools which
had learners with visual impairment in the country and the target group comprised
132 teachers teaching in the five primary schools and five headteachers. The research
adopted the descriptive survey research design and was based on Bruner’s perceptual
model which explains the process of perceptual development. Multiple sampling
techniques were applied to select the five schools and respondents. Out of fifty-eight
(58) respondents, fifty-three (53) were teachers while five (5) were headteachers. A
questionnaire focusing on the objectives of the study was used to collect data from the
teachers. An interview schedule was used to collect data from the headteachers. Pilot
testing of the teachers' instrument yielded a reliability of 0.842 while teachers'
questionnaire was reviewed by experts to enhance validity. Quantitative data was
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analyzed using descriptive statistics namely: frequencies and percentages. The
statistics were generated by means of the Statistical Package for Social Sciences (SPSS)
version 22.0, while qualitative data was analyzed through narrative analysis and
thematic approach. The findings revealed that Braille literacy skills have declined in
special primary schools for learners with visual impairment and that factors perceived
by teachers as causes of this decline in Braille standards include: increase in multiple
disability population, pupil-teacher ratio, inadequate teacher preparation and teacher
incompetence. The findings also indicated that teachers were not specially trained in
Early Childhood Education (ECD) for learners with visual impairment. The study
findings further revealed that nearly two-thirds of the teachers believed that children
who use contracted Braille are better spellers and faster readers than children who
read English Braille grade 1. Moreover, the research established that schools for
learners with visual impairment do not have a standardized assessment tool developed
to help teachers determine whether children should receive literacy instruction
through Braille, print or through a combination of Braille and print, with a mean of
2.21. Finally, findings revealed that nearly three quarters of the respondents indicated
that technological devices should be used to enhance Braille, not to replace it, with a
mean response of 1.25. On the basis of these findings, the study recommends that
policy-makers through the Teachers Service Commission should adequately support
the ECD programmes for learners with visual impairment with specially trained
teachers. The Ministry of Education should also facilitate Special Needs Education
teachers to attend Braille refresher courses, seminars and workshops on a regular
basis. The Ministry should also make a deliberate effort to increase funds to the
schools for learners with visual impairment.
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PERSONAL, FAMILY AND SCHOOL FACTORS AS CORRELATES OF ACHIEVEMENT MOTIVATION
AMONG FORM TWO STUDENTS
IN NAIROBI COUNTY, KENYA
DAVID GICHOVI KARIUKI – Ph.D
Department: Educational Psychology
Supervisors: Dr. Chrispus K. Wawire
Dr. Edward M. Kigen
Poor achievement motivation among learners at secondary school level may explain the dismal
performance of many candidates in national examinations. Poor performance leads to loss of
rewarding opportunities for the individual learner as s/he misses a chance to study further and
in the long run, the society will not have adequate skilled human resources. This study aimed
to investigate the relationship between personal, family, and school factors as correlates of
achievement motivation. The findings would be used to address low achievement motivation in
our schools. The psychological theories and models used in this study were: Atkinson’s Theory
of Achievement Motivation, Social Cognitive Theory, Family Systems theories and Creemers and
Kyriakides Dynamic Model of School Effectives. The study adopted an ex-post-facto design and
was carried out in 20 public and 20 private secondary schools in Nairobi County. This County was
selected due to its diversity with regard to school and contextual scope. Purposive sampling was
used to select schools that had single gender characteristics in both public and private categories,
while 20 schools from each of these categories were picked using stratified random sampling.
Proportionate stratified random sampling was applied to select male and female students from each
class while individual respondents were picked through simple random sampling. A total of 600
subjects participated in the study. The researcher used three instruments: Sandven’s SP Profile, a
projectometric test to measure achievement motivation; Hollingshead's Schema: index of Social
position, to collect personal information and index the subjects’ social-economic position and an
Educational and Occupational Aspiration Questionnaire, which provided the subjects’
demographic and bio-data information. Data collection involved self-reporting. Reliability of the
instruments was established through the test-retest technique, while validity of the SP profile and
the questionnaires, content and face validity was established through expert judgement and peer
review of the research instruments. A pilot study was conducted on 40 form two students selected
from a mixed day public secondary school in Nairobi County. The raw data were coded and keyed
in on excel spreadsheet format, for easier importation to the Statistical Package for Social Sciences
(SPSS) module. Descriptive statistics were used to interrogate the characteristics of the participants
and summarize the data collected while inferential statistical methods were used to test hypotheses.
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The results revealed a significant relationship between achievement motivation and school
category (public and private). Further, no significant relationship was found between achievement
motivation and: career aspirations; social economic status; ordinal position; family type; parental
education; parental occupation and school type (day and boarding). Whilst these findings can
be generalized to students in other cosmopolitan cities in Kenya, this must be done with caution
in non-cosmopolitan environments. Further research is recommended in all areas covered in
this study, in order to make the findings more conclusive.

EFFECTS OF COMPUTER ASSISTED LEARNING ON INSTRUCTION IN ORGANIC
CHEMISTRY IN PUBLIC SECONDARY SCHOOLS IN KWALE COUNTY, KENYA
OGEMBO JOHN OTIENO – Ph.D
Department: Educational Communication & Technology
Supervisors: Prof. Twoli Nicholas Wanjala
Prof. Ayot Henry Okello
Prof. Ondigi Samson Rosana
The study was informed by the need to contribute in mitigating the persistent poor
achievement by a majority of students in chemistry, organic chemistry topic being a
major contributor. With evidence indicating insignificant effect of
interventionspreviously implemented, a change in pedagogical approach through use
of Computer Assisted Learning (CAL) was proposed. However, paucity of empirical data
on its efficacy with regard to instruction for organic chemistry limited discussion on
relevance of use of the method. A Solomon’s four quasi – experimental study was
therefore designed in which 182 formfour students and 37 chemistry teachers
purposively selected from schools with ICT infrastructure took part.The students in
whole class groups were categorizedeither as control or experimental groups. Two
groups (control and experimental each) were pre-tested, intervention (CAL for
experimental and conventional for control) administered for three weeks and all the
four groups post-tested. Data was obtained using students’ questionnaire, pre-test and
post-test students chemistry achievement test, teachers’ questionnaire, interview
schedule and observation checklist.Qualitative data was analysed thematically while
quantitative techniques were used for quantitative data with the aid of SPSS. Descriptive
statistics including mean, percentages and frequencies as well as inferential statistics in
the form of t-test, ANOVA andmultiple linear regressionwere used for data analysis.
Post-test results indicated significant mean achievement for students exposed to CAL
and significant effect for low ability students in experimental group. Similarly,
significant effect was reportedfor change in students’ attitude, the effect being more for
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students with negative attitude in experimental groups. However, insignificant mean
difference was observed for students based on their age and gender. The study thus
established that integration of CAL positively impacts learners’ achievement in organic
chemistry, the impact being greater for low ability students. Additionally, it showed that
the strategy positively impacts students’ attitude, the change being more prominent for
students with negative attitude. For teachers, main effectwas reportedfortheir gender,
level of education, IT competence, attitude and computer anxiety. Specifically, while
level of education, workload and ICT competence had a significant negative effect,effect
of computer anxiety was positive. With regard to institutional factors, the effect was
positive and significant for leadership support, insignificantlypositive for access
andnegatively significant for technical support. Lastly, inadequate access to ICT
facilities, limited leadership support and limited technical support were found to be
posing challenges to integration of CAL. It is therefore recommended that stakeholders
speed up the roll out of ICT program to all schools in the country, preference being
given to county and sub-county schools populated with low ability students. At the same
time, adequateICT hardware, software and reliable internet connectivity should be
provided to schools to ease the burden placed on existing infrastructure. At the same
time, ICT techniciansshould be employed in every school to assist with technical cases.
Lastly,administrative supportto teachers on use of ICT should beenhanced.

EFFECTS OF VIOLENCE ON CHILDREN’S PARTICIPATION IN PRE-PRIMARY SCHOOL
EDUCATION IN NAIROBI CITY COUNTY, KENYA
CATHERINE W. GICHUBA – Ph.D
Department: Early Childhood Studies
Supervisors: Dr. Juliet Mugo
Dr. Teresa Mwoma
Violence against childrenis a common problem worldwide that may include physical,
psychological and sexual forms of ill treatment. In Kenya, different Acts of law have
been enacted by the government to provide direction and support in protecting children
to improve their participation in Pre-Primary Education. However, despite the efforts
put in place,violence against children is still on the increase and unfortunately
researches done have concentrated more on women and girls, yet both genders are at
risk. The study therefore sought to assess the effects of violence on children’s
participation in pre-primary education in Nairobi City County. The theory that
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underpinned the study was the culture of violence theory. It emphasizes on violence as
a product of sub-cultures, structures and systems in the society. The study adopted a
descriptive survey design. The target population was all pre-primary school children in
Nairobi City County aged between 3-6 years. Multi-stage sampling technique was used
whereby purposeful and simple random sampling procedures were used to identify the
sample. Out of 207 public pre-schools, 21(10%) of them were sampled alongside 65
(10%) out of 657 pre-school teachers, 101 (10%) out of 1015 parents and 2(10%) of
the Children Officers out of 17. Questionnaires were used to collect data from the study
participants. Validity and reliability of the questionnaire was done during piloting.
Content validity was specifically determined by ensuring that questionnaire items and
content reviewed were in line with the objectives of the study. A criterion was adopted
and modified where a four-point content validity index was used. Reliability of the
instrument was tested through the use of split-half technique at 0.7 Spearman's rank
order correlation coefficient. Data collected was coded and classified using SPSS
computer package. Numerical data was analyzed using descriptive statistics involving
frequencies, percentages, and means. Four hypotheses were tested using T-test for
HO1and Pearson’s Correlation Coefficient at a significance level of 0.05 for the other
hypotheses. The main study findings showed that cases of violence against children
reported and shared were higher for girls as compared to boys. This showed that girls
were more vulnerable, although there was a growing trend among boys which
indicated that they were also at risk. The findings also showed that majority of the
respondents tended to hold backwhile a few of them shared cases of violence against
children as compared with reported cases. Conclusions made were that violence against
children was in existence and occurred in different form and influenced by different
factors within the society. Recommendations were made to different stakeholders to
ensure and maintain child friendly environments both in school and at home. Further
research needs to be done to assess the implementation of the intervention strategies
used to address violence against children in Nairobi City County and a replication of
the current study in other counties to find out if similar or different trends exist.
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This study sought to analyse determinants of customer satisfaction of banquet services in
Kaduna Metropolis, Nigeria. The drop in influx of foreign and domestic tourists seeking
for hospitality services in Kaduna State has forced hoteliers into competing for banquet
events as a means of remaining in business. Customers are the focus of every successful
service operations; it is important that banquet managers know what customers want in
banquet service operations in order to stop them from switching to other providers and
remaining loyal to a provider. The objectives of the study were: to determine the
relationship between socio-economic background of customers and their satisfaction of
banquet services offered in Kaduna metropolis, to examine the impact of hotel location on
customer satisfaction of the banquet service, to assess the effect of price on customer
satisfaction, and to investigate the effect of service quality on customer satisfaction of
banquet services offered in hotels in Kaduna metropolis. The study adopted descriptive
research survey design. Quantitative methods were used to collect primary data. Fisher’s
formula was used to select a sample population of this study. The study targeted a
population of 391, which comprised of the clients that sponsored the banquet functions
and attendees of banquet services in hotels in Kaduna Metropolis. The study sampled 50%
of the hotels whereby purposive sampling technique was employed to select 17 hotels
representing three types of hotel classifications; ranging from ‘A’ to ‘C’ category. In
addition purposive sampling method was used to select clients who booked for banquet
events, while probability sampling techniques were used to select the attendees who
participated in the study. The study used structured questionnaires to collect primary data
from the respondents. Descriptive statistical analysis such as standard deviation, mean
ranking was applied to describe the study variables in line with the study objectives. Gap
analysis using the service quality measurement instrument (SERVQUAL) developed by
Parasuraman, Zeithml and Berry (1988) was used to determine the customer satisfaction
in relation to quality of service rendered. Spearman Rank Order Correlation (rho) and
multiple regression analysis were used to assess the relationship between banquet service
quality and customer satisfaction. The analysed data was presented in tables and charts to
represent quantitative findings. The study findings were summarised and conclusion
made in an attempt to describe the research objectives. The study, in summary, found that
the demographic characteristics, price of the banquet services, location and tangibility
aspect of SERVQUAL did not influence customer satisfaction. However, reliability,
responsiveness, assurance and empathy dimensions of SERVQUAL influenced the
customer satisfaction on quality service. The study recommends that hotels should
develop standard operations procedures as a measure of ensuring coordinated service
delivery to address the reliability, responsiveness, apathy and empathy dimension aspect
of the service quality which the study revealed to be lacking in the service delivery
process.

CULTURAL DETERMINANTS OF FOOD CHOICES BY HOSPITALITY CLIENTELE IN
COMMERCIAL CATERING OUTLETS WITHIN KISUMU COUNTY, KENYA
WERE SIMON O – M.Sc
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Department: Hospitality Management
Supervisors: Dr. Moses Miricho
Dr. Vincent Maranga

When one grows up in a distinctive culture, it’s bound to influence his/her
lifestyle, including adopted traditions, taboos, rituals, belief system-and
perhaps most enjoyable, his/her food choice. Thus, Culture in its diversity,
comprising of beliefs, taboos, traditions, as well as rituals, has dietary
requirements with regard to the dishes and/ingredients that may be
consumed. Melia (2011) asserts that Food choices among the global
hospitality clientele are diverse; including ethnic cuisines, fusion cuisines
and contemporary cuisines, with a variety of factors determining these
choices. However, in spite of this broad classification of cuisines, the menu,
and especially the Kenyan menu, has particularly focused on exotic
national cuisines such as the French cuisine, Italian cuisine, German
cuisine, Mexican cuisine, Indian cuisine etc (Jee Hye Lee, 2014), in an
effort to increase and/ or maintain profitability. Moreover, the Kenyan
hospitality training institutions have put more emphasis on culinary skills
that incline towards the worlds’ cuisines, with very little, and sometimes
no focus on the pure ethnic culinary skills within their programs.
Therefore, the purpose of the study was to investigate the cultural factors
that determine food choices among hospitality clientele in the commercial
catering outlets. The general objective was to investigate the hospitality
industry’s client food choices, and the cultural factors that determine food
item choices among the clients. A cross-section survey as well as descriptive
correlation survey approach was adopted, while the target population
constituted hospitality clientele patronizing the food outlets in Kisumu City
of Kisumu County. Purposive sampling, systematic random sampling, as
well as simple random sampling were employed, with a sample size of 384
respondents. Pre-testing was conducted in three commercial catering
outlets to ensure validity of the instruments, while on the other hand, the
reliability statistics for independent variable had Cronchbach’s Alpha
coefficient of 0.891(>0.70), while those of moderating variable had
Cronchbach’s Alpha coefficient of 0.792 (>0.70). Interview schedules and
questionnaires were administered to the study population and recorded a
response rate of 97.6%. Data was coded and analyzed by use of SPSS version
20, and presented via descriptive statistics including frequencies and
percentages, inferential statistics including regression and chi square (  2
), ANOVA and t-test. The results of the study show that there is a
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relationship between cultural factors and food choices by hospitality
clientele in commercial catering outlets within Kisumu City, Kisumu
County, hence food choices are determined by cultural factors; traditions,
taboos, beliefs and rituals respectively. Conversely, the study results depicts
that there is influence of environmental factors on the relationship between
cultural factors and food choices by hospitality clientele in commercial
catering outlets within Kisumu City in Kisumu County. Thus
environmental factors, including geographic factors, economic factors and
social factors, have a moderating influence on the relationship between
cultural factors and food choices by hospitality clientele. Hypotheses of the
study were formulated and tested at 0.05% level of significance. The results
show that the study failed to reject all the three null hypotheses and
concluded at 95% confidence level; there is no significant relationship
between cultural factors and food choices among the hospitality clientele
in commercial catering outlets within Kisumu city, Kisumu County, there
is no significant influence of environmental factors on the relationship
between cultural factors and food choices by hospitality clientele in
commercial catering outlets within Kisumu city in Kisumu County, and
there is no significant relationship between environmental factors and food
choices by the hospitality clientele in commercial catering outlets within
Kisumu city, Kisumu County. In conclusion, the study found out that; food
choices are determined by the cultural factors, environmental factors on
the other hand have a moderating influence on the food choices by
hospitality clientele, and there is an effect of environmental factors on food
choices.

HOUSEHOLD FOOD SECURITY AND DIETARY MICRONUTRIENT INTAKE AMONG
MOTHERS IN MWEA WEST SUB COUNTY, KIRINYAGA COUNTY, KENYA
RAHAB MUTHONI MUGAMBI – M.Sc
Department: Hospitality Management
Supervisors: Professor J. K. Imungi
Professor Judith N. Waudo
Dr. Alice N. Ondigi
Household food security has been the subject of many studies, majority of them focusing
on members of the household other than women. The purpose of this study was to
investigate household’s food security status and dietary micronutrient intake. It targeted
mothers. The study was carried out in dry and wet seasons in Kangai and Mutithi
locations of Mwea West Sub County, Kenya. Data were collected on socio demographics/
economics characteristics of the mothers as well as their food access and consumption
behaviors, dietary intake of Vitamin A, iron, and zinc and risk factors for micronutrients
utilization. The study design was cross sectional survey while data collecting instruments
included a structured questionnaire and a meal preparation observation guide. Sampling
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techniques included probability proportionate to population and random walk and
quarter to select the respondents. Data were coded, edited and analyzed using SPSS
software. The findings were presented in tables, bars and pie charts while inferential
statistics were used to test hypotheses. Health Canada’s, Household Food Security Survey
Model (HFSSM) was used to compute food security status; Food Consumption Score tool
was used to compute acceptable , borderline and poor categories of dietary intake of
micronutrients and National Nutrient Data base for Standard Reference, Release 26
Software v.1.4, to compute nutrient content in foods. The food access and consumption
behaviors and the dietary intake of micronutrients were found to be significantly different
in the two locations (p < 0.05). An analysis of foods prepared indicated that Kangai
mothers had less deficit (iron -3.9 mg, zinc -1.8mg) than Mutithi ones (iron – 9.5mg,
zinc -4.1 mg). On the whole, mothers did not meet the recommended dietary allowances
(RDA) for Vitamin A, iron and zinc, while food consumption score ( FCS ) tool showed
that 33% (from Kangai) and 51% (from Mutithi) were categorized with poor dietary
micronutrient intake . The study showed a significant difference in exposure to factors
that impact on micronutrient utilization, between the two locations (p < 0.05). The
conclusion was that mothers from Kangai had better socio economic status, were less food
insecure, and had better dietary micro nutrient intake than the Mutithi ones, but were
more exposed to risk factors for micronutrient utilization. The study concluded that 55%
of Mutithi mothers were severely food insecure while 21% of Kangai ones were in similar
category. On the whole, 39% of the study mothers were food secure, 21% were
moderately insecure, while 40% were severely food insecure. The study concluded that
mothers in the two studied locations experience chronic food insecurity and hence
recommended interventions for the 40% of severely food insecure mothers through
provision of clean drinking water, and facilitation with irrigation water to increase food
production.

INFLUENCE OF FACILITIES MANAGEMENT ON WORKERS PERFORMANCE IN 3-5
STAR HOTELS IN NAIROBI COUNTY, KENYA
MR JULIUS KIPSANG KOSGEY – M.Sc
Department: Hospitality Management
Supervisors: Dr .Vincent Maranga
Dr. Rahab Mugambi
Facilities management continues to affect the way in whichproperty and other hotel
physical assets are beingmanaged. It also has influenceon worker’s performance. The
main purpose of this study was to determine how facilities management influence
workers performance in the hotel industry. Specifically the present study examined the
influence of maintenance management, workplace design and facilities regulations and
standards on workers performancein 3-5 star rated hotels in Nairobi County. The study
employed a descriptive survey approach. Census sampling technique was used to
selecthotels in category of 3-5 stars in the county.Purposivesampling technique was
used to select general managers and departmental heads from the selected classified
hotels. Stratified sampling technique was used to segment the population into three
groups based on their roles in each hotel category. Random sampling technique was
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used to select the study participants from each stratum.Neuman formula was adopted
to select 144respondents. Data collection instruments included; self-administered
questionnaires, interview guides and observation checklists whichtargeted hotel
general managers, departmental managers and operational staff. Descriptive statistics
(percentages,frequencies, mean, mean ranking, standard deviations) were used to
analyze quantitative data whereas hotel workers views and perceptions provided
qualitative data. The analyzed data were presented using tables, graphs and pie
charts.Multiple linear regression analysis was used in the study to examine the
relationship between the independent variables (maintenance management, workplace
design and facilities standards and regulations) and dependent variable (workers
performance) and to test the set hypotheses. Major findings revealed that
majority(52.8%) of respondents rated the efficiency of maintenance strategies in hotels
as fairly good in relation to supporting their daily work activities. The study also found
that over (80%) of staff and managers indicated that there was adequate training, safe
procedures inhotels in response to facilities standards and regulations such as
occupational health and safety act (2007).However, the study revealedthat accident
and injuries were still notably high in these establishments which stood at (57.5%). On
regression, the study found out that among the significant predictors of workers
performance, maintenance management made the first contribution and significant
prediction to workers performance. Thus the study concluded that maintenance
management influences workers performance in hotel industry. The study
recommended that, hotel management should embrace preventive maintenance
practice as a high priority to prevent occurrences of emergency maintenance and
should also allocate or establish a sinking fund for priority maintenance to address the
issues of non-compliance with facilities standards and health polices in hotels.

HOSPITALITY MANAGEMENT GRADUATE CERTIFICATION AND EMPLOYABILITY IN
LOKOJA, KOGI STATE CAPITAL CITY, NIGERIA
SUNDAY MUSA ADAMA – M.Sc
Department: Hospitality Management
Supervisors: Dr. Alice Ondigi
Dr. Alice Mugambi
1

The purpose of this study is the need to address the
global outcry on graduate unemployment with
particular focus on Nigerian employability skills
that underpin certification of the hospitality
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graduates feared not to have been optimally
matched with the industry’s expectations and
entrepreneurial opportunities available at the grass
root like Lokoja, the Kogi State capital. The study
population (981) involved 55 employers and 283
employees in selected hospitality firms in Lokoja; 67
trainers, and 568 students of three hospitality
management tertiary institutions within and
around Kogi State. An 8-member focus group
discussant was drawn from relevant stakeholders
and also included in the study population. Sample
size for each category of respondents was based on
quota, convenience and purposive sampling
techniques and all totaled 529. Mixed research
design by a way of methodical triangulation was
used

through

structured

and

unstructured

questionnaires, and focus group discussants to
increase the validity of evaluation and research
findings as common a social phenomenon.
Structured form of questionnaire was used in areas
quantitative data were required for the study while
unstructured form of questionnaire was used to
obtain qualitative data through descriptive method.
Descriptive statistics involving percentages, bar
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charts, pie charts, mean and standard deviations
were used to explain and illustrate some of the
study findings while Friedman test, Wilcoxon
Signed-rank test, Mann-Whitney test, Binomial
test, and Chi-Square were used to verify the study
hypotheses

and

eventual

findings

reported.

Previous studies were concentrated on general
graduate

and

youth

unemployment

matters

without much being zeroed down to that of
hospitality

management

graduates.

Gender

inequality, labour force skill preference and unemployability

challenges

were

reported

as

problems synonymous with hospitality industry.
Sequel these standpoints this study had all its
hypotheses stated in null at 95% confidence level.
The research tested and rejected all the null
hypotheses since they were found to be statistically
significant at 95% confidence level (p < .05).
Certification of hospitality management graduates
was

found

to

have

positive

influence

on

employability in hospitality industry in Lokoja
(omnibus report of Friedman test showed a p value
of < 0.008). Unskilled labour force and HTM
graduate employability were no closed substitutes
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to one another. Qualified workforce was the most
preferable by the employers of labour in Lokoja (the
p value of 0.015 gave 1.5% chances of accepting
the null hypothesis and so had to be rejected).
Gender and HTM graduate employability were
significantly associated to indicate that certain
HTM graduate employability were dependent on
gender (p value = 0.004). The research also found
employment challenges looming on the HTM
graduates in Lokoja and recommended that
government and stakeholders should enhance and
sustain the employability criteria of the graduates
through right certification exercises, gender
equality and work-life-balance, and enabling
business environment.
PhD
INFLUENCE OF GAMBLING ON CASINO EMPLOYEES’ BEHAVIOUR IN NAIROBI
COUNTY, KENYA
KINUTHIA TERESA WANGUI – Ph.D
Department: Hospitality Management

Supervisors: Dr. Rosemarie Khayiya
Dr. Ray Mutinda
Dr. Boneface Kihima
Casinos globally generate profits for the owners and other stakeholders andincrease the
overall Gross Domestic Product of a country as a result of fees generated from licensing
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and imposed taxes of operation.In Africa, the casino market is developing rapidly and is in
a major evolution. South Africa has forty five licensed casinos followed by Kenya with
thirty one. Nairobi County has witnessed an upsurge in the number of casinos in the
recent times, 55% of the casinos in Kenya are in Nairobi County. This growth represents
equal economic benefits which include generation of the much needed
employment.However, its negative impact on the employees remains a concern. It is
worth noting that exposure to gambling, work environment and casino
patrons‟predisposescasino employees to problem gambling. Frontline employees must
familiarize themselves with gambling simply to perform their job. This exposure may
tempt them to gamble due to distorted views about winning, seeing gamblers win and
being caught up in the excitement of wins.The general objective of the study was to
establish whether gambling in casinos influences employees‟ gambling behavior and to
what extent. The specific objectives were, to explore whether the casino work
environment has an impact on the employees gambling and socio-economic behavior. It
also sought to establish availability and effectiveness of staff training in responsible
gambling. Remedies/treatments available for problem gamblersin Nairobi County were
also identified. The theory that underpinned this study was prospect theory. The study
adopted cross-sectional survey research design and collected both qualitative and
quantitative data. The sample size was 247 employees. Questionnaires were used to
gather data from the casino employee, which was presented intables, pie charts and bar
graphs. Interview guides collected data from casino managers and Government inspectors
and data was analyzed by content analysis. Categories and themes were identified and
similar views from the interviews were grouped together.An observation check list was
used to ascertain the environmental factors that influence casino employees‟ gambling
behavior.Multiple regression analysis was used to determine the best predictor variable
influencing the gambling behavior of casino employees. In general the gambling in
casinos was found to contribute (57.3%) of employees gambling behavior. The study
concluded the following; that casino employees gamble, exposure to gambling and casino
work environment impacts on the employees socio-economic and gambling behavior.
Training and treatment/remedies have no significant relationship with the employees‟
responsible gambling behavior. The study found that; there was need to educate
employees on responsible gambling and recommends that the government and casino
owners need to help employees manage gambling related problems by establishing
gambling addiction management centers as a form of Corporate Social Responsibility. The
casino employers should ensure that employees are well remunerated and working
environment is conducive. The study further recommends similar studies in other regions
of Kenya and online gambling which has also taken root among the Kenyan productive
age group.
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INFLUENCE OF SERVICESCAPE ON CUSTOMER SATISFACTION IN
RESTAURANTS WITHIN CLASSIFIED HOTELS IN NAIROBI COUNTY,
KENYA
BEATRICE NGONYO KAMAU – Ph.D
Department: Hospitality Management.
Supervisors : Dr. Rosemary Khayiya
Dr. Charles Murungi
The term „servicescapes‟ refers to several dimensions of the physical environment and is
believed to have a strong impact on customers‟ satisfaction (Bitner, 1992). It comprises of
different elements such as; Ambient Conditions (colour, lighting, music); Spatial layout
and functionality (layout, equipment, furnishing); Signs, symbols and artefacts as well as
cleanliness. Hospitality industry has grown and more customers increasingly expect a
more entertaining environment to enhance the dining experience, and therefore,
restaurateurs should make efforts to meet this desire with innovative and exiting designs.
Most studies on servicescape have tended to focus on single elements such as music,
colour and lighting. To date there is little about the entire mix of the aspects of
servicescape dimensions. In addition majority of the studies done on servicescape come
from North America and a few from Europe. Studies that have been done in restaurants
here in Kenya have failed to capture this important area. Arising from this gap, the
purpose of this study was therefore to assess the influence of servicescapes on customer
satisfaction in restaurants within classified hotels in Nairobi County, Kenya. The study
adopted a descriptive survey design. The target population was all the 25 restaurants
within the classified hotels. Sampling frame was drawn from customers who dine in these
restaurants as well the restaurant managers. The sample size consisted of 384 customers
and 22 restaurant managers, systematic sampling procedure was used to select the
sampled customers while purposive sampling was used to select the managers. The
researcher employed structured questionnaires, interview guides and observation
checklists to collect data and the response was 83%. Descriptive statistics employing
frequencies, percentages and means was used to establish the demographic characteristics
and perceptions of customers on the various servicescape dimensions. Pearson‟s moment
correlation was used to assess the relationship between dependent and independent
variables while simple linear regression analysis was used to test the hypotheses and the
moderating effect of the demographics. Multiple regression analysis was also used to
identify the best predictor variable for customer satisfaction. Findings revealed that
customers were happy and satisfied with the ambient conditions; spatial layout and
functionality; signs, symbols and artefacts as well as cleanliness in the restaurants.
Pearson moment correlation tests revealed that there was statistically significant
relationships between ambient conditions; spatial layout and functionality; signs, symbols
and artefacts as well as cleanliness and customer satisfaction (p value = 0.001). Results
too revealed that the best predictor variable for customer satisfaction were the signs,
symbols and artefacts, while gender was found to moderate the relationship between
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cleanliness and customer satisfaction. The study recommends that restaurant managers
take the issue of servicescape seriously as it proved to be a key indicator for customer
satisfaction.

SCHOOL OF PUBLIC HEALTH
Masters
A COMPARISON OF EFFECTIVENESS OF EFAVIRENZ AND NEVIRAPINE BASED FIRST-LINE HIV TREATMENT IN PATIENTS ATTENDING COAST
PROVINCIAL GENERAL HOSPITAL, MOMBASA COUNTY, KENYA
PHILIP KASAWA NALUANDE – M.P.H
Department: Community Health
Supervisors: Prof. Michael. M. Gicheru
Prof. Michael. F. Otieno
In the Coastal region of Kenya, Mombasa County has the highest HIV prevalence
(11.1%) of the estimates based on Kenya AIDS Progress Report of 2014. Limited data
exist on effective regimen strategies to manage HIV/AIDS among adults in Kenya. Safe
alternative HAART regimens are not currently a viable option for many, especially
infected patients in Sub-Saharan Africa. The objective of this study was to compare the
effectiveness of Efavirenz and Nevirapine based First-line HIV treatment in patients
attending comprehensive care centre in Mombasa. This was a prospective
comparative
study. The target population was HIV positive adult patients eligible for HAART. A
total of 251 patients were enrolled in the study and followed up for 12 months. All
ARV
naive patients with CD4 count < 350/ul with WHO stage 3 or 4 and eligible for
HAART
were randomly selected and enrolled into either of the two treatment groups. HIV
infected adult patients were randomised into Efavirenz and Nevirapine based
regimens
(D4T/3TC/EFV and D4T/3TC/NVP) and followed up for a period of twelve months.
Laboratory tests were done by collecting 10mls of blood from each patient every three
months and tested for Haemoglobin, Liver enzyme test (ALT), Creatinine and CD4 cell
count. Clinical examination included physical examination, measurement of body
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weight and vital signs (Temperature, Blood Pressure and Pulse). Data analysis was
done
using SPSS Version 17.0 package to perform one way ANOVA comparing more than
two means, followed by Post hoc (Student Newman Keul). Independent t-test was used
to calculate difference between the two treatment groups. In both statistics, 95%
confidence level was used, where P<0.05 meant significant difference. The study
showed that first-line regimens of Efavirenz and Nevirapine were effective in
suppressing HIV/AIDS infection with significant improvement in CD4 count
(P<0.05).
There was also improvement in haemoglobin levels and body weight among the
patients
on both regimens in the study. However, elevation of ALT and Creatinine were noted
in
both treatment groups, but this did not warrant drug discontinuation (P>0.05).
Efavirenz
based regimen appeared to be superior to Nevirapine based regimen on CD4+ profiles
and renal function (P<0.05). There was no significant difference in haemoglobin
levels,
body weight and ALT enzyme for patients on both treatment groups although these
parameters increased with time for patients in both groups throughout the study
(P>0.05). The findings demonstrated that D4TC/3TC/EFV and D4TC/3TC/NVP
combinations were safe, well tolerated and effective in increasing CD4 Cell counts
and
suppressing HIV progression in advanced HIV infected patients as well as
improvement
in body weight gain and anaemia. Renal function and Liver function should therefore
be
monitored on a regular basis in patients with HIV receiving any antiretroviral agent.

UPTAKE OF HUMAN PAPILLOMA VIRUS VACCINE AMONG WOMEN AGED 18-45
YEARS IN UMOJA AREA OF EMBAKASI SUB-COUNTY OF NAIROBI COUNTY, KENYA
FREDRICK M. KAIRITHIA – M.P.H
Department: Community Health
Supervisors: Prof. B. M. Okelo Agina
Dr Anne W. Kamau
Cervical cancer kills 270,000 women annually worldwide. In Kenya up to 4800 women
die annually. Cervical cancer screening results in early detection whereas (human
Papilloma Virus) HPV vaccination leads to prevention of infection with cancer causing
strains among women. Pre-pubertal girls are being targeted for vaccination before their
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sexual debut although preventive benefits have been documented in older, non HPV
infected women. Thus, there have been efforts at the local, national and global level to
promote cancer screening and to provide information on HPV and promote its uptake.
Despite these efforts, only 6% of women in Kenya have ever been screened for Pap smear
while less than 1% has had HPV vaccine. There are many determinants to the uptake of
pap HPV vaccine. Previous studies have identified cost of the vaccine, inaccessibility,
lack of awareness, indifference by clinicians as main hindrances to the uptake of the
HPV vaccine. This study was carried out to determine the uptake of HPV vaccine among
women of reproductive age in Umoja Division, Nairobi. The Study location was due to
population density and cosmopolitan nature of the inhabitants. Further, the study
sought to identify barriers to uptake of HPV vaccine among the study participants. The
study design was a cross sectional descriptive. A total of 384 participants were sampled
randomly and interviewed to answer the research questions. An interviewer
administered questionnaire was used. Data analysis was done using SPSS software
(Version 20). It was found that only 2.3% of the respondents had received HPV vaccine,
only twenty respondents knew a person who had got the HPV vaccine. All respondents
who took the vaccine completed the doses. Age (p=0.012), marital status (p=0.022),
having medical insurance (p=0.019), occupation (p<0.0001), monthly income
(p=<0.0001) were strongly associated with uptake of the HPV vaccine. It was
recommended that there should be sensitization campaigns to improve uptake of the
vaccine and more studies to be carried out in the area to describe the anti-oncogenicity
of the HPV vaccines.

FEMALE GENITAL MUTILATION PRACTICE AND ITS EFFECTS ON WOMEN’S
REPRODUCTIVE HEALTH IN BARWAQO WARD, WARTA NABADA DISTRICT,
MOGADISHU SOMALIA
AYAN SAID TUKALE – M.P.H
Department: Community Health
Supervisors: Dr. Isaac Mwanzo
Dr. Pacificah Okemwa
Female Genital Mutilation (FGM) is total or partial removal of external female genitalia
for non-medical rationale. The practice is mostly common in sub Saharan Africa. An
approximated number of between 100-140 million women have undergone FGM and
3 million girls yearly are perceived to be at risk globally. Somalia has the highest global
prevalence (98%) of FGM. A number of studies demonstrate significant association
between FGM and various gynecological and pregnancy complications. The main
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objective of the study was to assess FGM practice and its effects on women’s
reproductive health. The study adopted a descriptive cross-sectional design to establish
the socio demographic characteristics, knowledge and attitudes of FGM, socio cultural
and religious beliefs and health complications experienced by women who had
undergone FGM. The study was conducted in Warta Nabada District in Banadir region
of Somalia. Sample size of 344 women aged 15 to 49 years was determined using the
Fisher formula and finite correction for proportions. Systematic sampling was used to
select households from which respondents were purposively selected if one and
randomly selected if many to complete questionnaires. Key informants and focus group
discussion participants including professional midwives, head nurses and traditional
birth attendants, women organizations, religious leaders, local authority of the district
and youth organizations were purposively selected. Validity of research tools was
ensured through pretest and reliability through Cronbach alpha of 0.86. Data was
entered, coded and analyzed using Statistical Package for Social Sciences (SPSS) version
20. Descriptive statistics were used to generate frequencies and proportions. Chi square
test were used to test the association of the variables. The qualitative data was coded
and analyzed using content analysis approach and presented in verbatim. Ethical
approval was sought from University, permission from various authorities and consent
from all respondents. Study findings indicated that age and marital status (pvalue<.001) were the socio-demographic characteristics that influenced FGM practice.
Majority (67%) women were not aware of FGM risks and eradication programs. FGM
was negatively perceived as it violated women religious and human rights. Socio
cultural and religious beliefs that FGM was cultural, keeping virginity and
consideration in getting a husband negatively affected the FGM eradication programs.
Pain (74.5%), bleeding (71.9%), difficulties with menstruation (69.9%) and infections
(60.9%) were the main reproductive health complications associated with FGM. These
problems were mainly addressed through seeking medication. The study recommends
that the government of Somalia should sensitize the public on the illegality of FGM
together with associated health risks; and strengthen systems that prohibit the practice.

TUNGIASIS RISK FACTORS IN RURAL COMMUNITY IN MURANG’A COUNTY,
KENYA
WAMBANI ZABLON – M.P.H
Department: Community Health
Supervisors: Dr. Harun Kimani
Dr. Jackim Nyamari
Tungiasis is high in many resource-poor communities in sub-Saharan Africa, Latin
America and the Caribbean. Tunga penetrans is an ecto-parasite which thrives well in
sandy and dirty environments and it causes a skin disease called tungiasis. This study
assessed tungiasis risk factors in rural community in Murang’a East Sub county.
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Murang’a East Sub county is one of the twenty Sub counties which are considered to have
high prevalence of tungiasis by the Ministry of Health. The Sub county total area is
approximately 110 square kilometers with a population of 98,629 and 26,812
households. The study utilized cross sectional descriptive study design. The research
adopted systematic random sampling design to identify the households to be studied
where a total of 334 households were selected to participate in the study as determined by
Fisher et al 1998 formula. Household heads or their representatives were interviewed
using interview schedule and observation checklist gathered data on environmental
factors related to tungiasis. The collected data was entered and coded using Statistical
Package for Social Sciences version 20.0. Both descriptive and inferential statistics were
used to analyze data. Chi-square test of independence and Fisher’s Exact Test were used to
draw generalization and inferences. Out of the 334 households sampled, 6.9% had at
least tungiasis at the time of the study with a total of 35 cases. Most (65.8%) of those
affected were children and 60% were males. Most (83.3%) of them were living in
temporary houses and had domestic animals especially chicken which they interacted
with. Majority (62.9%) of those suffering from tungiasis were not wearing shoes while
28.6% were wearing open shoes at the time of the study. There was significant
relationship between wearing shoes and tungiasis (Wearing shoes, p = 0.015). Over half
(53%) of the respondents said that tungiasis was still a problem in their community and
52.1% attributed it to poor personal hygiene and sanitation. Generally, respondents
perceived those who were suffering from tungiasis as poor and lazy and 49.4% suggested
that continuous health promotion on personal hygiene and environmental sanitation
could go a long way in controlling tungiasis in their community. The study recommends
that the County Government of Murang’a should consider subsidizing acquisition of
closed shoes for children and the elderly in households with recurrent tungiasis cases to
curtail the penetration of Tunga penetrans into their skin.

THE ROLE OF MATERNAL, PSYCHOSOCIAL AND SOCIAL-CULTURAL FACTORS IN
HIV-EXPOSED INFANTS’ SERVICE UPTAKE; NAKURU COUNTY REFFERAL HOSPITAL,
KENYA
ELIZA WACHUKA WAMBUI – M.P.H
Department: Population and Reproductive Health
Supervisors: Prof. Margaret Keraka
Dr. Purity Nguhi
In 2015, approximately 1.8 in million children under 15 years of age were living with
HIV with an estimated 150,000 newly infected mainly through Mother-to-Child
Transmission while 110,000 died of HIV/AIDS related causes. In East and Southern
Africa region, approximately one million children were living with HIV with 56,000
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newly infected and 47,000 due to AIDS-related illnesses in the same year. Although
Early Infant Diagnosis (EID) and immunization services for HIV-Exposed infants are
readily available and provided free of charge in public health facilities, only 35% of
HIV-Exposed infants received EID before the age of 6 weeks in Kenya in 2012. Nakuru
County is one of the 20 high prevalence HIV burden counties in Kenya which stands at
5.6% among mothers attending antenatal care clinics. The study was carried out in
Nakuru County Referral Hospital; a high-volume level five government facility
accounting for the highest prevalence of HIV among women attending PMTCT clinic at
5% in 2013 and 11% in 2014. The objective of the study was to assess the relationship
between maternal determinants, Psycho-social and social-cultural factors which
determine HIV-Exposed Infant’s service uptake. Due to stigma and discrimination
related to HIV infection, negative attitudes and beliefs on HIV infection and lack of HIV
status disclosure, uptake of HIV-Exposed infants’ services is likely to be compromised.
This calls for informed strategies to motivate HIV infected mothers to embrace timely
HEI services uptake. Study design was cross-sectional descriptive study of mother/baby
pairs enrolled in PMTCT care in Nakuru County and Referral Hospital. Systematic
sampling method was used to select respondent and a total of 329 mother/baby pairs
were recruited for the study. Data was collected using both quantitative and qualitative
approaches where an interviewer administered questionnaires and key informant
interviews were used as the data collection tools. Cleaned data was analyzed using SPSS
software version 20. Descriptive statistics were used to describe the continuous
variables while chi square tests assessed associations between categorical variables.
Hypothesis testing was done using chi-square test. All the results were considered at a
significance level of 0.05. The study findings indicated that maternal factors including
marital status and timeliness of uptake of immunization services had significant
statistical association (X2 =7.67, df=1, P=0.001). Psycho-social factors showed
significant association with timeliness in immunization (X2 =8.87, df= 1, P=0.03) and
timeliness in uptake of Early Infant Diagnosis (EID) as (X2 =28.9, df=1, P˂0.001).
Further findings on the respondents who had disclosed their HIV status to their male
partners showed significant statistical association (X2 =6.88, P=0.009). The study
concluded that maternal characteristics, psychosocial and social-cultural factors
influenced timely HIV Exposed Infants’ service uptake and recommended for promotion
of PMTCT psychosocial support groups among all HIV positive women and inclusion of
mentor mothers as champions in demand creation, campaigns and interpersonal
communication to improve the timely uptake of early infant diagnosis (EID) and
immunization services.
DETERMINANTS OFLATRINE QUALITY IN PRIMARY SCHOOLS IN TRANSNZOIA
COUNTY KENYA: THE CASE OF HEALTHY ENVIRONMENTAL CHILDREN ALLIANCE
PROGRAM
NYAGA JAMES NJERU – M.P.H
Department: Community Health
Supervisors: Dr.DanielAkunga
Dr.Ng’etheMuhoho
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Many developing countries including Kenya are struggling to provide proper sanitation
to their population with most reporting less than 50 percentadequacy in sanitation.
Different research works indicate sanitation is worse in schools compared to the general
population despite the fact that schools hold a significant 26 percent proportion of the
entire population. Provision of quality latrines in schools is critical in dealing with
sanitation and health challenges. Healthy Environment for Children Alliance
(HECA)program was rolled out in Transnzoia East Sub County with the aim of
improving sanitation in the primary schools within the sub county by emphasising on
community led school sanitation; however seven years after its roll out there had been
no follow up study to find out its success or failures and hence the need for this study.
Teachers were hypothesized to influence the latrine quality in schools due to their role
in sanitation improvement as outlined in the national school health policy. The
environment components were also studied to find out if they had significant influence
in the quality of latrines in schools. A total of 301 teachers were sampled from 44
schools. These included schools that participated in the HECA program and those that
did not. The head teacher from each school was sampled purposively while other
teachers in the school were selected randomly. Questionnaires were used to collect
quantitative data and qualitative data on teachers and environmental determinants
affecting the latrine quality while a checklist was used to collect data on the quality of
the latrines. The latrine quality was studied by looking at five major parameters which
were latrine adequacy for pupils use, latrine structure, latrine privacy, availability of
functional hand washing facilities and the cleanliness levels of the latrine. Results from
the study indicated that there was no significant difference in latrine quality between
schools that participated in the HECA program and those that did not participate (p
value 0.280) except on the sub parameters; level of latrine fill up (p value 0.024),
lockability of doors (p value 0.004) and accepted size of the latrine hole (p value
<0.002).The HECA program failures were mainly attributed to lack of sustainability
measures (52%) and lack institutionalization of the program (22%). Among the
teachers and environmental related determinants found to be significant on the quality
of latrines in schools included knowledge on the national school health policy (p value
<0.026), availability of local building materials (p value <0.0466) and teachers
practice (p value <0.008). This information from the study will be key in informing the
decision makers and stakeholders on issues of improvement of latrine quality in the
schools and on future HECA program implementation. Some of the main
recommendations from the study include implementation of measures that ensure
continuous training on thenational school health policy; adequate sustainability of
future HECA program by ensuring more teachers are trained and ensuring adequate
inclusion of the school health clubsto the program.

COMPLIANCE TO EXCLUSIVE BREASTFEEDING OF CHILDREN BY MOTHERS SEEKING FOR
MATERNAL/CHILD HEALTH SERVICES IN MATHIRA SUB-COUNTY HOSPITALS, NYERI
COUNTY, KENYA
MURIITHIMARYNYAMBURA – M.P.H
Department: Population and Reproductive Health
Supervisors:Prof.Benson Keraka
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Dr.BensonM.Mwangi
Exclusive breastfeeding (EBF) is the practice of feeding the infant for the first six months of life
on breast milk only. This is the standard way of feeding the infants six months and below as per
WHO/UNICEF recommendations.Globally, many studies have shown thatthere is increasing
number of mothers who do not follow this practice for the full period of six months with, rates
of as low as 13% in America, 20% in West and Central Africa and 32% in Kenya. Despite the
serious consequences associated with low uptake of EBF such as increasedmorbidity and
mortality of children, the compliance to EBF in central Kenya is not well documented.This study
aimed at assessing the level of compliance to exclusive breastfeeding and the factors that
influence it. The study was conducted in Mathira Sub-county in Nyeri County. A sample of 250
mothers wererandomlyselected from three Hospitalswhich serve a large population in the Subcounty. These were, one public hospital (Karatina) one mission hospital (Tumutumu)and two
private hospitals, Jamii hospitaland Karatina nursing home.Pre-tested questionnaires were used
in collecting information on demography,practices of exclusive breastfeeding and factors
influencing the same, from mothers with babies who had completed the first six months of
breastfeeding. The Data was processed and analyzed using statistical package for social science
(SPSS). The Chi-Square test was used to test for significant associations between independent
and dependent variables. Results indicated that majority of the mothers (80%) interviewed were
married and 74% had a previous experience with breastfeeding. Most (92%) were not employed
or were in informal sector andon education level, majority (92%) had either primaryor
secondary education. Majority (76%)initiated the first feeding within the first hour after birth
and this had a significant (p=0.004) association with compliance to EBF.The result also showed
that there was a significant association (p=0.005) between on demand breastfeeding and
compliance to EBF. A majority of 82% observed the rooming-in and this had a
significant(p=0.005) association with compliance to EBF.Overall, compliance to EBF was high
at 65%.Factors such aseducation level of the mother, monthlyincome and previous
breastfeeding experience were not significantly associated with compliance to EBF. Other
factors that had significant association with compliance to EBF were the occupation(p=0.028)
of the mother and marital status (p=0.0245). It was concluded that compliance to EBF for six
month was high at 65%, within the respondents from all the health institutions under the
study.The researcher recommends thatmore focus be directed oninformation that lead to
increasing thelevel of the rooming-in, early initiation of breastfeedingas well as discouraging
separate nurseries for well-babies to allow for early initiation of breastfeeding. Further, there is
also a need enhance the level of baby friendly initiative across all health facilities and for the
government to develop a policy on breastfeeding shelters at all institutions.

HOMOSEXUALITY AND ITS RELATED HEALTH RISKS IN KILIFI TOWN COUNCIL,
KILIFI COUNTY, KENYA
EVAH MUMBI MAINA – M.P.H

cxxiv

Department: Population and Reproductive Health

Supervisors: Dr. Jackim Nyamari
Dr. Drusilla Makworo
HIV/AIDS was originally referred to as “gay disease” because high numbers of initial
patients were homosexuals. Understanding causes of homosexuality and related health
risks is important in formulating MSM targeted behavioral interventions towards
positive health outcomes. Men who have sex with men are in this category of key
populations according to World Health Organization. This study’s main objective was
to determine predisposing factors to homosexuality and its related health risks in Kilifi
town council. Specific objectives were: to determine factors predisposing men to
homosexuality, determine health risks among homosexuals and to establish health
promotion and management services for MSM in Kilifi town council. This study used a
descriptive cross-sectional design and snowballing sampling was used to reachMSM.
The study population included MSM in Kilifi town council, both self-identified and
non-self-identified. Data collection methods included self-administered questionnaires
with MSM, 2 focused group discussions each with 12 participants and key informant
interviews. The key informants were drawn from health care institutions providing
MSM friendly services both in the private and the public health sector, and law
enforcement agencies that ensure the safety of MSM in the community, CASCO, MSM
representative and an NGO officer.Quantitative data analysis was conducted using
IBMSPSS® 21.0. Chi- square values and cross tabulation were used to test the
significance of the association between the dependent and independent variables.
Qualitative data from FGDs and key informant interviews were transcribed and
analyzed by thematic content analysis technique. Overall, 72 MSMaged between 18.0
to 58.0 years (mean age: 24. ±0.676 years) took part in the study.This study showed
that homosexuality is as a result of socialization rather than biological causes. Majority
of respondents(66.7%) cited choice as the reason they are homosexuals. Majority (88.9)
cited homosexuality as a lifestyle, meaning it’s a decision they made. Peer pressure was
the leading cause of homosexuality (58.3%), with friends (69.4%) being the primary
people who introduced most homosexuals to the behavior. Watching pornography
(69.4%) when growing up was a predisposing factor to homosexuality. Non condom
use at 69.4%, multiple sexual partners (83.3%), drug abuse (91.7%), and
discrimination (63.9%) are some of the health risks the homosexuals had. Health
services were somewhat gay friendly (55.6%). Majority (80%) access health services
from government facilities.In Chi-Square statistic, type of family setup is related to
respondents watching pornography while growing up (p < 0.05).This study
recommends policy formulation to enhance gay friendly comprehensive health service
provision, MSM sexual reproductive health education and community and parental
involvement to reduce number of boys who convert to homosexuality at some point in
life.
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FACTORS INFLUENCING ADHERENCE TO ANTIRETROVIRAL THERAPY IN EMBU
TEACHING AND REFERRAL HOSPITAL, EMBU COUNTY, KENYA
EVANGELINE KANANU NJUE MUGOH – M.P.H

Department: Community Health

Supervisors: Prof. Ephantus Kabiru
Dr. Joyce Mwaniki
Adherence to antiretroviral therapy is a major predictor of the survival of individuals
living with HIV/AIDS. Appropriate use of antiretrovirals (ARV’s) has improved the
health of many human immunodeficiency virus (HIV) positive individuals. The
effectiveness of HIV treatment depends on sustenance of high levels of adherence to
ARV; however, ARV regimens are often complicated and can be affected by varying
dosing schedules, failing to have proper dietary requirements and patients developing
adverse effects. The main objective of this study was to determine factors influencing
adherence to Anti-retroviral drugs among HIV and AIDS patients 18 years and above
in Embu Teaching and Referral Hospital comprehensive care clinic. A cross sectional
study was carried out at EmbuTeaching and Referral Hospital in EmbuCounty, Kenya.
Stratified random sampling was used to obtain relative proportion of male and female
adult respondents in the sample population. Three hundred and thirty one HIV positive
patients were chosen from a total of 1694 patients who were active in ART for more
than one year. A semi-structured interview schedules was used to obtain demographic
information and patients view on various dimension or ART services at the facility. The
study revealed thatalmost half (48.2%) of the respondents had optimal adherence to
ART treatment while 51.8% had sub-optimal adherence to ART treatment. Over a third
(34.9%) of the patients indicated that travelling was the main cause of hindrance to
optimal adherence to treatment. Other reasons included forgetfulness 23.5%, tiredness
of taking drugs all the time 20.8% and side effects 20.8%. Patients aged below 25 years
were more likely to have optimal ART adherence as compared to respondents aged 56
years and above (ᵡ2=10.745, df=4, p-value = .030). Monogamously married and
polygamous married patients more likely to have optimal adherence as compared to
widowed or widower respondents (ᵡ2=17.944, df=4, p-value = .001). Majority
(88.0%) of the respondents had disclosed their HIV status to other people of whom
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46.9% had disclosed to their spouse/sexual partner and 49.7% of them had been
accorded moral support. There was significant association between adherence to ART
and the type of drug respondent was using with AZT, ddl, NFV having the highest
proportion of sub-optimal adherence to treatment while respondents on D4T, 3TC, NVP
had the lowest proportion of sub-optimal adherence to treatment. Patients who had
sub-optimal ART adherence significantly had longer waiting time and deemed costs of
co-infection treatment to be higher as compared to respondents who had optimal ART
adherence. Convenience of the facilities for people with chronic ailments and waiting
time at the facilities were reported to be lower. The study concludes that
majoritypatients had sub-optimal adherence to ART treatment. Adherence was
significantly influenced by age; marital status; engagement in income generating
activity;type of drug takenand costof co-infection treatment;health facility accessibility
and perceived waiting time.The study recommends that HIV patients should be
sensitized on importance of carrying ART drugs when travelling and the use of
treatment assistants to ensure optimal adherence thus enabling them fully realize its life
extending benefits as it has been shown that there is significant non-adherence among
HIV positive patients on ART in the County.

PRACTICE OF ROAD SAFETY MEASURES AMONG KENYATTA AND UNITED STATES
INTERNATIONAL UNIVERSITY STUDENTS IN NAIROBI COUNTY, KENYA
CHAVAREGI HAGE – M.P.H

Department: Community Health
Supervisors: Daniel N. Akunga
Steve N. Mogere

Each year road traffic accidents (RTAs) account for 1.24 million fatalities and 20 to 50
million injuries worldwide. Over (90%) of this fatalities occur in low and middle income
countries (LMIC). In particular, Kenya losses at least ten people daily to road traffic
accidents. Vulnerable road users including university students account for over half of
these fatalities. Several strategies have been employed to curb the rising cases of RTAs;
unfortunately they have lacked local input due to scarce or unavailable data. Therefore
this
study sought to assess the practice of road safety measures among Kenyatta University
(KU) and United States International University (USIU) students in Nairobi County.
Crosssectional
descriptive study design was employed for this study. Data was collected using
structured questionnaire, focused group discussion (FGD) and observation checklists. The
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study recruited 429 undergraduate students aged between 18 to 45 years after the initial
sample of 384 students had been exposed to weighted sampling. Five departments in KU
and three in USIU were included in this study. Quantitative data was analyzed using SPSS
Version 20, while qualitative data was organized and analyzed thematically. Hypothesis
testing was done using Chi-square and Correlation coefficient. A p-value of < 0.05 was
considered significant. Overall 299 (69.7%) respondents displayed good practice of road
safety measures, 330 (76.9%) respondents had adequate knowledge of road safety and a
strong positive correlation with practice of road safety measures; Pearson’s r(429) =
0.128**, p = 0.008, 302 (70.4%) respondents displayed positive attitude towards road
safety measures with a significant positive correlation with practice; Pearson’s r (429) =
0.281**, p = 0.001 and finally, Residence, Course undertaking and University attending
were found to be significant with practice of road safety; χ² (1) = 11.078, p = 0.001, χ²
(1)
= 9.207, p = 0.002 and χ² (1) = 15.529, p = 0.001 respectively. In conclusion there was
a
clear relationship between knowledge, attitude, sociodemographic characteristics (SDC)
and resultant practice of road safety measures among the study group. Therefore the
study
recommends that National Transport and Safety Authority (NTSA) in collaboration with
Ministry of Education (MoE) and Ministry of Transport (MoT) introduces road safety
education all in learning institutions to help improve more on practice of road safety;
work
closely with universities in sharing road safety knowledge amongst them; incorporate
behavior change communication (BCC) in interventions on road safety and consider
sociodemographic characteristics when developing road safety interventions targeting
vulnerable groups including university students. The researcher proposes a similar study
among other universities in Kenya to find out to what extent these results could be
extrapolated; a feasibility study on how best universities could work together to improve
attitudes towards road safety and a qualitative study to better understand the influence of
sociodemographic characteristics on practice of road safety measures.

FOOT SELF-CARE BEHAVIOUR AMONG TYPE 2 DIABETES MELLITUS PATIENTS IN
NAKURU COUNTY, KENYA.
JOAN CHEPKOECH KONES – M.P.H
Department: Community Health

Supervisors: Dr. Justus O.S. Osero

Dr. Peterson Warutere

Diabetes mellitus is a condition characterized by chronic hyperglycemia with
disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin
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secretion, action or both. Type 2 Diabetes mellitus accounts for 85% of all diabetic cases
making it a common and growing health problem with significant mortality and
morbidity including foot problems such as neuropathy, ulceration, infection and
amputation. Prevention and prophylactic foot care have been advocated to decrease
patient morbidity, the utilization of expensive resources, as well as the risk for
amputations. The prevalence of Diabetes mellitus in Kenya is 3.3% and is a leading cause
of amputation in both urban and rural hospitals. In Nakuru County, the prevalence of
Diabetes mellitus is 6.6% and foot complications are a major source of morbidity among
the diabetic patients. Diabetes is not curable and the success of its long-term maintenance
therapy depends largely on the patients’ adherence with self-management practices. In
light of the recommendations put forward by Diabetes Associations on foot care and
footwear practice for persons with diabetes, this study aimed at assessing foot self-care
behaviour among Type 2 diabetes mellitus patients in Nakuru County. It is a descriptive
cross-sectional study that systematically sampled 343 Type 2 diabetes mellitus patients
above the age of 18 from the registers of 4 simple randomly selected health facilities with
diabetic clinics in Nakuru County. Interviewer administered questionnaires, observation
check lists and Key Informant Interviews were used to collect data, which was then
analyzed using SPSS version 20 and Chi square was used to test for association between
variables at p<0.05 significance level. More than half (54.2%) of the respondents were
female, 50.1% had primary level of education, 51.6% were self-employed, 64.4% were
married and 98.8% were Christians. Most (77%) had co-morbidities, and there was a
significant association between length of time one had had diabetes and developing comorbidity (χ2 =28.691, df=2, p=0.001). The most common foot complication was
peripheral neuropathy. There was a strong statistical significant association between
knowledge on foot self-care activities and practice of foot self-care among the study
respondents (χ2=214.254, df=4, p=0.001). Ever having a foot complication however had
no statistical significant association with foot care practice (χ2=4.758, df=2, p=0.093).
The study concluded that respondents generally had poor foot self-care behaviour. It was
therefore recommended that appropriate education on the importance of good foot care
practice be given to diabetic patients by health care professionals in order to motivate
them to carry out adequate foot self-care

Ph.D
PREDICTORS OF COMMUNITY HEALTH WORKERS RETENTION IN SERVICE IN MAKUENI
COUNTY, KENYA
PETER MUNYAO KITHUKA – Ph.D
Department: Health Management and Informatics
Supervisors: Dr. George Otieno Ochieng
Dr. Julius Korir
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Globally, the reported attrition rates of Community Health Workers (CHWs) vary between 3.2%
and 77% with high rates being associated with volunteer CHWs. In Kenya, retention rate is
estimated at 67% while in Makueni it varies between 50% and 98%. The success of community
programmes is often hampered by low retention rates which affects the sustainability of
interventions and increases training costs, since it needs continuous replacement which makes
the programme difficult to manage. The main objective of this study was to establish predictors
of community health workers retention in service in Makueni County. The study used a crosssectional study design employing mixed methods of data collection incorporating researcheradministered questionnaires, Focus Group Discussions and Key Informant Interviews. The study
population consisted of 2,800 CHWs commissioned by the Ministry of Health in Makueni
County. Sample size of the study was 603 CHWs selected through Cluster sampling. 552 CHWs
participated in the study. Purposive sampling was used to select participants for Focus Group
Discussions and Key Informant Interviews. Quantitative data was subjected to descriptive,
cross-tabulation and logistic regression analysis using SPSS version 20 software. Thematic
analysis was done using Nvivo to gain an in-depth understanding of the study results and
triangulate quantitative findings. Results showed that of the 552 CHWs interviewed, 87.7%
were married, 78.2% were aged between 30-49 years, 68.1% were females, 59.6% had
completed secondary level of education, 97.6% were Christians, 62% were subsistence farmers
and 64% were residents in lowland zone. The retention rate among the study participants was
69.4%. Logistic regression results showed that the predictors of retention of CHWs in Makueni
County included; financial incentives (p=0.000, OR= 129.477), provision of health updates
(p=0.000, OR=4.489), belonging to a self-help group (p= 0.004, OR=2.555), provision of
reporting tools (p=0.000. OR=0.022 and provision of essential medical kits (p=0.000,
OR=4.768). In conclusion, there is need to review community health strategy implementation
guidelines to harmonize provision of regular financial incentives, essential medical kits,
reporting tools and health updates (through more comprehensive training programmes,
refresher trainings and regular dissemination and sharing of new health information). The
national and county government and partners of the community health strategy should also
create effective mechanisms for livelihood support of CHWs such as establishing self-help
groups as a sustainability measure for the community health strategy.
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THE CONTRIBUTION OF RAINWATER HARVESTING FROM ROOF CATCHMENTS IN INCREASING
WATER RESOURCES FOR NAIROBI CITY COUNTY RESIDENTS
CHRISTINE OMBUNA – M.Sc
Department: Agricultural Resource Management
Supervisors: Prof. Benson Mochoge
Dr. Kennedy Mwetu
Nairobi City County is faced with acute water scarcity. The daily deficit is currently 170,000
m3/day which accounts for about 23%. This deficit will escalate as population increases. However,
streets are often flooded during heavy rains and water harvesting has been neglected. The County
relies mainly on surface water sources from Athi River basin, Tana River basin and over 3000
boreholes. The objectives of this study were to assess volumes of rainwater that can be harvested
from roof catchments, sizes of storage capacity required, water quality and adoption of rainwater
harvesting from roof catchments. Five rainfall Thiessen polygons that covered the entire County
were created using ArcGIS version 9.2. Samples of 10 maisonettes and multi-story buildings were
obtained from each Polygon. More samples of 25 industries and 25 institutions were collected
making a total of 150 samples. Data used included rainfall depths, roof surface area, size of tanks,
physical, bacteriological and chemical properties of rainwater from roof catchments. Microsoft
Excel, SPSS, descriptive analysis, regression and correlation analysis were appropriately used in the
study. The result indicated that Kabete receives highest annual rainfall followed by Dagoretti,
Eastleigh Moi Airbase, Wilson and J.K.I.A. Over 90% of buildings would have rainwater
supplements of above 23% thus filling the current deficit. The size of storage tanks for maisonettes
ranged from 5, 126 to 60, 840 litres while multi story buildings it ranged from 32, 400 to 344,
250 litres. A regression model for storage capacities and their cost were generated. The quality of
rainwater from different roofing materials was not suitable for potable purposes but, it would be
used for non- potable purposes. Majority (93%) of residents depended on city council piped water,
private boreholes (7%) and only 16% harvested rainwater as supplement to City council or private
borehole sources. Institutions are leading in roof catchment rainwater harvesting (44%), followed
by maisonettes( 20%), Multi-story buildings 6% and industries have least adopted rainwater
harvesting(4%). The result indicates that if roof top rainwater catchment is done, water deficit that
has been estimated in Nairobi County will be definitely offset. Industries and institutions will
benefit more from roof catchment rainwater harvesting followed by maisonettes and multi-story
residential buildings. Residents should be encouraged to adopt roof catchment rainwater
harvesting by enforcing policies and by laws for roof catchment rainwater harvesting in Nairobi
City County.
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EFFECT OF SELECTED BRADYRHIZOBIA AND NUTRIENTS ON COWPEA BIOMASS, BIOLOGICAL
NITROGEN FIXATION AND YIELD IN KILIFI AND MBEERE REGIONS OF KENYA
WINNIE JELAGAT KIMUTAI – M.Sc
Department: Agriculture, Science and Technology
Supervisors: Dr. Joseph Onyango Gweyi
Dr. Moses Thuita
Dr. Cargele Masso
Cowpea cultivation in Kenya is practiced by smallholder farmers who use little or no inputs like
microbial inoculants and fertilizer. This study was conducted to evaluate the effect of rhizobial
inoculation and nutrient supplementation on different cowpea genotypes in two soils in Kenya.
Four rhizobia strains and three cowpea genotypes were initially assessed for nodulation in a
greenhouse experiment and the best strain- cultivar combination was selected to determine the
effect of 5 nutrient levels which were applied in the form of sympal, a legume-specific fertilizer
blend, in a second greenhouse experiment. The best rate from the findings was validated under
field conditions, which were carried out in Kilifi in two different sites. Black-eyed pea genotype
showed significantly high nodulation, shoot biomass and yield. Co-application of BR3267 and
sympal at the rate of 60 kg ha-1 significantly enhanced nodule fresh weight, shoot dry biomass and
nutrient uptake of Black- eyed pea genotype investigated (P≤0.05). The most promising strain
among the four which were evaluated (i.e. BR3267) when co-applied with Sympal at the rate of 60
kg ha-1 increased black-eyed cowpea yield to 1110 kg ha-1 compared to 800 kg ha-1 generally
obtained by smallholder farmers in both Kilifi sites, or 915 kg ha-1 obtained in the untreated
control in this study. Selection of best bet combinations of rhizobia inoculants, legume-specific
fertilizer blend, and cowpea genotypes adapted to local conditions would significantly reduce the
current cowpea yield gap in sub-Saharan Africa, though the findings of this study have to be
evaluated in various agro-ecological zones before large scale dissemination of the innovation.

SOYBEAN (Glycinemax) RESPONSE TO RHIZOBIA INOCULATION AS INFLUENCED BY SOIL
NITROGEN LEVELS
MATHENGE CATHERINE NYAGUTHII – M.Sc
Department: Agricultural Science and Technology
Supervisors: Dr. Joseph Onyango Gweyi
Dr. Cargele Masso
Dr. Moses Thuita
Inoculation of soybean (Glycine max) is an efficient and convenient way of introducing rhizobia to
soil and subsequently the rhizosphere of the crop. However, its full potential in sub-Saharan Africa
is yet to be realized due to effects of varying soil limiting conditions. Critical levels of nitrogen (N)
below and above which response is not guaranteed are unknown. The objective of the study was to
determine the critical range of N outside which response to inoculation is hindered. Below the
lower limit, an adequate starter N would be required, while above the upper limit, inoculation
would not be effective. A greenhouse experiment was set up with sixty soils with a varying range
of total N (%) and organic carbon ≤ 2.1 %. The experiment setup was a Complete Randomized
Design (CRD) with and without inoculation replicated three times. A second greenhouse
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experiment with two soils selected based on the first experiment was used (with 0.06 % N and 0.08
% N). A complete randomized design was used with three replicates and five rates of an organic N
source (i.e. 0, 2.5, 5, 7.5 and 10 t Phymyx ha-1) for each soil N level, with and without inoculation
to assess whether the organic amendment could improve the response to inoculation within the
adequate range of N. A field experiment was set to validate the 2ndgreenhouse experiment results
under field conditions. A split plot arrangement in a randomized complete block design (RCBD)
design full factorial with three replicates for the two sites was set up. The main plot as Sympal
(contains phosphorus, potassium, Sulphur, calcium, magnesium, and zinc) applied at a rate of 30
kg P ha-1and the sub-plots had Phymyx at 5 levels with and without inoculation. Soybean variety
TGx1740-2F was inoculated with Bradyrhizobium japonicum strain 532c. In the first greenhouse
trial, it was demonstrated that soybean response to inoculation was significantly affected by soil
fertility based on nodule fresh weight and shoot biomass, but on average the two parameters were
improved by inoculation with Legumefix (p<0.05). The soil with 0.17 % N gave the highest mean
weight of 27.89 g plant-1 while soils of 0.029 % N produced the lowest mean weight of 0.17 g
plant-1 for inoculated soils. In the second greenhouse trial, nodule fresh weight and biomass N
uptake were enhanced by application of Phymyx (p<0.05. highest shoot dry weight and nodules
fresh weight were observed between 0.16 % and 0.17 % nitrogen for both non-amended and after
soil amendment. Nitrogen levels above 0.17 % N suppressed the nodulation and resulted in
reduced shoot dry weight per plant. A 0.17 % N was the potential threshold level above which
soybean response to inoculation would not be achieved in clay soils. In field conditions, soybean
grain yields after inoculation were better at 0.08 % N than at 0.06 % N, which confirmed the effect
of the soil type found in the first greenhouse conditions and reflected the differences in the initial
soil fertility level at the two sites. Yields were also significantly improved by application of Phymyx
from 5t of Phymyx ha-1. It was concluded that soybean nodulation in low fertility soils would not
be suppressed by starter N in the form of organic amendments like Phymyx up to 7.5 t Phymyx ha1 and that productivity traits including yields of rhizobia-inoculated soybean in such soils could be
improved by co-application of organic amendment and a legume-specific fertilizer blend.

EFFECTS OF PHOSPHATE RATES ON NITROGEN UPTAKE, GROWTH, YIELD AND QUALITY OF FINGER
MILLET IN BUSIA, KAKAMEGA AND MAKUENI COUNTIES
WAFULA NELSON WEKHA – M.Sc

Department : Agricultural Science and Technology
Supervisors: Dr. Joseph Gweyi-Onyango
Dr. Nicholas Kibet Korir
Dr. Henry F. Ojulong
Finger millet (Eleusine coracana) is an important subsistence cereal grain grown mainly in the relatively
marginal and dry areas of Kenya.The crop has particular relevance in food security as it is more resilient
to abiotic and biotic stresses than other cereals and even fetches higher prices in the market. It provides
valuable sources of minerals and nutrients and is recommended for pregnant and nursing mothers and
infants.However, productions of the crop both in hectareage and yield have been on a general decline.
Soil infertility is one of the major constraints to crops production throughout much of the Sub-Saharan
Africa.Phosphorus deficiency has been identified as one of the most limiting soil nutrient after nitrogen
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due to continuous cultivation, soil erosion and fast reversion of soluble P whereby P fertilization is of
fundamental importance in replenishing, enhancing and maintaining soil fertility. The objective of the
experiment was to evaluatethe effect of P application rates on nitrogen uptake and accumulation, growth,
yield and quality of finger millet production. On-station experiments were conducted in Kiboko,
Kakamega and Alupe research centres during the long and short rain cropping seasons of
2014/2015.The trials were laid out in a randomized complete block design in a 4×3 factorial
arrangement with four levels of P (0, 12.5, 25.0 and 37.5 kg ha-1 P2O5) and three finger millet varieties
(U-15, P-224 and a local check) and replicated three times.. Collected dataon nitrogen uptake, N
partitioning, growth, yield and nutrient content of finger millet and the soil chemical characteristics were
subjected to ANOVA using GenStat statistical software and where there were statistical differences,
Fischer’s Protected test was used to separate means at 5% probability level. Increased N uptake was
observed with increasing P rates where partitioning of N was highest in the grains. Phosphorus treatments
enhanced the growth of the crop and significantly reduced the days to 50% flowering and maturity with
U-15 being the earliest maturing variety in western Kenya and Ekalakala in Kiboko. Yields responded
positively to P application with a maximum of 4.4 t ha-1observed on the 25.0kg ha-1 P2O5rate in Alupe
during the long rains which was a 28% increase over the control. Varietal differenceswere observed in
terms of N uptake, partitioning, plant growth, yield and grain nutrients where P-224 yielded the highest
in Kakamega and Busia while U-15 being the best in Kiboko. U-15 had the highest harvest index across
all the sites. Improved varieties P-224 and U-15 had the highest partitioning of N to the grains of upto
43% while local variety Ikhulule had as low as 23%. The interaction between U-15 and 25.0kg ha-1
P2O5exhibited highest protein content with 15.31%. Phosphorus, Magnesium and Zinc contents in the
grains did increase with P application. Increasing phosphate rates significantly (P≤0.05) increased soil
available P in all the sites. Plant biomass, plant height, effective tillers, leaf blade length, seedling vigor,
grains per spikelet, days to 50% flowering, days to maturity and threshability were positively and directly
correlated to the grain yield. The findings from this study indicate that application of 25.0kg ha-1 P2O5
significantly led to higher yields in finger millet under the improved varieties at Alupe and Kakamega.
Further studies should be conducted on the influence long-term phosphate application on soil P
availability and soil pH stability.

EFFECTS OF GIBBERELLIC ACID AND CYTOKININ APPLICATION ON MORPHOLOGICAL
DEVELOPMENT, GROWTH, QUALITY AND YIELD OF FRENCH BEANS GROWN UNDER DIFFERENT
IRRIGATION SCHEDULES
IKIBA, LAWRENCE KALAWA – M.Sc
Department: Agricultural Science and Technology
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Supervisors: Dr. Nicholas Kibet Korir

Dr. Joseph Onyango Gweyi
French bean (Phaseolus vulgaris L.) is an increasingly important vegetable crop in Kenya
accounting for a significant proportion of foreign exchange earned from horticulture. Farmers
in Kenya experience insufficient and unreliable rainfall that affects yields and subsequent family
incomes. Attempts to address this situation have been further hampered by poor rainfall
distribution. Integration of plant growth regulators in French bean production are among the
options that have been suggested for mitigation of water scarcity. Phytohormones can stimulate
crop growth, morphological development and improve yield under conditions of poor moisture.
There are different growth regulators that manifest varied physiological effects on crop
development. In this study the effects of two commercial growth regulators gibberellic acid
(GA3) and cytokinin (CK) on French beans grown under different irrigation schedules were
evaluated. The parameters of study were aspects of French bean growth yield and quality. The
study also assessed the effects of growth regulators under different irrigation schedules with an
objective of establishing potential of growing French beans with less water. The study was
conducted at the Kenyatta University Research and Demonstration Farm, Nairobi County, Kenya.
The experiment was laid out in a Randomized Complete Block Design (RCBD) with split- plot
arrangement where Irrigation schedules (1, 2 and 3-day intervals) formed the main plot factor
and hormones at different rates (Cytokinin at 0, 0.250, 0.500 and 0.750 ml/L, and Gibberellic
acid at 0, 0.225, 0.450, and 0.675 ml/L) formed the subplot factors. The data was subjected to
Analysis of Variance and where there were significant differences among treatments, means
were separated using Fishers Least Significance Difference (LSD). The daily irrigation led to the
highest growth rate, quality and the yield of French beans while irrigation every three days had
the lowest indicating stressed crop growth. The 0.225 ml/L gibberellic acid and 0.50 ml/L
cytokinin led to the highest potential growth, quality and yield of the French bean irrespective
of irrigation regimes. It was however noted that under depressed conditions of moisture
(irrigation once in 3 days), application of 0.225 ml/L gibberellic acid or 0.50 ml/L cytokinin
enabled the crop to eventually produce significantly higher pod fresh weight yields (48.67 and
58.14 g per plant respectively) with cytokinin having a greater effect compared to gibberellic
acid. In addition, use of the phytohormones even where water is sufficient improved growth
yield and quality of French beans. It is thus recommended that farmers especially in water
deficient production systems of French beans to incorporate the use of these hormones.
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WIND RESOURCE POTENTIAL FOR ELECTRICITY GENERATION USING MICRO - HYBRID SYSTEMS
IN NORTHERN KENYA
DAVID MURITHI NJIRU – M.Env
Department: Environmental Sciences
Supervisors: Dr. Gathu Kirubi
Dr. Ezekiel Ndunda
Currently the world is embracing renewable energy not only to enhance energy capacity but also to
mitigate problems associated with green house gas emissions. North eastern Kenya region lagged behind
others parts of the republic in social economic indices. This may be attributed to the fast distance
between the region and the electricity generation areas. Therefore northern Kenya is not connected to
national electricity grid. Renewable energy from the wind can be used to supply electricity using off
grid micro hybrid systems in the region. The study examined how variability in wind speeds may affect
the potential for electricity generation using micro grid systems. The study therefore evaluated the
spatial and temporal wind resource distribution, trends and the variability, assessed the electricity
consumption per capita and the contribution of wind power resource to hybrid systems in the region.
The study used the simulated model outputs extracted from Global Circulation Models (ECMWF-ERA)
for winds at surface and 850mb level. Data period was from 1981- 2015 for baseline with projections
up to 2050. Other data considered were the electricity supply from the Kenya power company and the
demographic totals for each of the five counties in the region sourced from the Kenya bureau of
statistics Nairobi. The analyses were done using Grid Analysis and Display System, XLSTAT and SPSS.
Findings indicated that region has good wind power potential to generate wind energy. Marsabit County
had the highest long term mean wind velocity at 9m/s for the surface and 11m/s at the 850mb level.
The models depicted wind speeds greater than the lowest wind speed (3-5m/s) that can be used to turn
any rated turbine to generate useful wind energy. Data revealed low electrification rates with highest
being 2.4% in Marsabit County where consumption was moderate at 556kWh per capita and the
highest wind power density was 807W/m2. Trend test posted p-values between 0.00 and 0.57 for 0.05
alpha. Mann Kendall test indicated positive but insignificant trends for baseline and projected winds up
to 2050. The models also depicted low standard deviations at 0.22 - 0.46 with Coefficient of variation
between 3.9 % - 5.8% for baseline and model projections. Thus study concluded that the northern
Kenya regions have good wind power resource potential with low but insignificant long term mean
wind speeds variability patterns. The seasonal wind patterns were intertwined with interseasonal and
intraseasonal wind variability characteristics which influenced the distribution of the wind power
resources across the region. However, June July August was the most dominant season compared to
other seasons. The seasonal wind variability patterns were therefore significant. HadGEM2 model
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correlated well with baseline data. The correlation coefficients ware 0.5 for the surface and 0.9 for the
upper level winds, therefore modelling could be a better method for simulating winds for the region.
The study recommended to both the national and the county governments to take advantage of good
wind power potentials to put up wind farms to generate electricity using off grid micro grid systems.
This will increase electricity access and trigger the much needed social and economic growth and
development for people in the region.

WASTEWATER MANAGEMENT IN COTTON WET PROCESSING IN THIKA CLOTH MILLS IN
KIAMBU COUNTY, KENYA
ALICE WAMBAIRE WAITHAKA – M.Env
Department: Environmental Sciences
Supervisors: Dr. James, K.A. Koske
Dr. Samuel, C.J. Otor
Wastewaters generated from textile industry are usually variable in composition, difficult to
biodegrade and have been classified as potentially harmful to the environment. Research on the
physico-chemical characteristics and concentration levels of the potentially hazardous substances
in these wastewaters is apparently lacking. This study evaluated the physico-chemical
characteristics of polluting substances in raw wastewater from cotton wet processing and
pretreated wastewater in Thika cloth mills, in comparison with National Environment
Management Authority (NEMA) discharge limits to the sewer.The key pollution indicator
parameters were; colour, dissolved oxygen, temperature, turbidity, pH, conductivity, biochemical
oxygen demand, total suspended solids, chemical oxygen demand, total dissolved solids, nitrates,
phosphates, phenols, sulphides,chromium, manganese, aluminium, cadmium, lead, Zinc and
copper. Two sampling techniques namely purposive and professional judgment were used in this
study. Samples were collected at two weeks intervals for a period of three months, between May
and August 2013. Field measurements were taken for each of the 33 samples collected from wet
processes namely; scouring, desizing, bleaching, washing, mercerizing, dyeing, printing, finishing
and municipal sewer. Analysis of the 22 indicator parameters was carried out at Kenya Industrial
Research and Development Institute analytical laboratory using APHA standard methods of testing.
Descriptive analysis of the data for means and standard deviations was done with the aid of
Statistical Package of Social Sciences and Excel. Results, showed that, the untreated wastewater
discharged from the cotton wet processes streams was characterised by alkaline pH (9.992),high;
temperature (43.406oc),COD (5231.83mg/l),BOD (2160.13), TSS(2979.7 mg/l),TDS
24339.78mg/l),colour (1219.71 hazens) and sulphides (81.233mg/l) against Nema standards at
pH(6-9),temperature(20oc-35oc),COD(1000mg/l), BOD(500mg/l),TSS (250mg/l),TDS
(2000mg/l), colour (<40 hazens) and sulphides (2mg/l). Other parameters including zinc, lead,
nitrates, phenols, phosphates, chromium, cadmium and copper were within the Nema standards.
The study hypotheses were tested using the Mann-Whitney U test for two independent groups.
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There was a significant difference in concentration of polluting substances in the dyeing
wastewater as compared to Nema standards where Mann-Whiney U value Z (-0.226) was less
than α (0.05). Pre-treated wastewater exhibited TSS (423.5 mg/l), TDS (3842mg/l), color (200
hazens) and sulphides (19mg/l) in excess of Nema limits, while other parameters were within the
discharge limits. When compared to the untreated wastewater under Mann-Whitney U test, the
pretreated wastewater exhibited a low concentration of polluting substance whereby its mean rank
(16.21) was lower than (22.79) for untreated wastewaters. This was an indication of the
effectiveness of the pretreatment process. Similarly, the null hypothesis that there was no
difference in concentration levels of the polluting substances in pretreated wastewater compared to
Nema standard was rejected where Mann-Whitney U value Z (-0.829) was less than α (0.05) and
the mean ranks (15.30) for pretreated and (17.88) for Nema standards. This was an indication of
suitability of the pretreated wastewater for discharge to the sewer. However, there is need for
advanced research, to determine the volumes and the toxicity levels of the textile effluent. Other
effluent streams discharging to the sewer need to be studied to determine their potential to pollute
the municipal water resources.

THE EFFECTS OF CULTURAL PRACTICES AND PERSPECTIVES ON SUSTAINABLE COMMUNITY
BASED ECOSYSTEM MANAGEMENT IN LAKE BARINGO, KENYA
Mary Karigu – M.Env
Department: Environmental Studies
Supervisors: Dr. Joseph Muriithi
Dr. Felix Ming’ate
Environmental degradation has been common phenomenon in various ecosystems in various
parts of the world. This is a result of an interaction of multifaceted nexus of social-economic,
technological and institutional factors which are either natural or human induced. In East Africa
and Kenya in particular degradation of ecosystems is common as characterized by occurrences
such as sedimentation in lakes. Lake Baringo in Kenya is one such ecosystem that is currently
threatened by degradation needs innovative measures to be conserved. A study by Odada and
others (2004) identified socio-cultural factors such as cultural beliefs as key contributors to
degradation of this ecosystem. Given this scenario, this study’s general objective was to analyze
how culture affects resource utilization and conservation by the ethnic groups living in Lake
Baringo ecosystem. Specifically it aimed at evaluating the natural resource utilization and
establishing the environmental conservation cultural practices and perspectives of the people to
determine how they affect resource use and management of Lake Baringo ecosystem. The study
sample involved 378 members from 3 ethnic groups namely Pokot, Njemps and Tugen who live
in Lake Baringo ecosystem who were selected using simple random sampling procedure. The
study utilized descriptive survey method where data was collected using semi structured
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questionnaires administered to household heads and face to face interviews with key informants
including staff from the Ministry of Environment and Natural Resources. The data collected was
analyzed using Statistical Package of Social Sciences (SPSS). Quantitative data was analyzed
through descriptive analysis inform of percentages, frequencies and chi square test. Pearson-chi
squared test was used to establish association between culture and environmental management.
The study revealed that the livelihood systems for the 3 ethnic groups native in Lake Baringo
ecosystem depend on the ecosystem. The study also revealed that the three ethnic groups believe
in and practice environmental cultural practices, values and norms including but not limited to
belief in God/supernatural beings, upholding plants of cultural value, attachment to livestock
and practice of initiation. Chi squared test indicated that there exists a strong significant
relationship between cultural aspects such as cultural values and norms and environmental
management (2=297, df =2, P<0.001). The study concluded that culture is a fundamental
determinant of environmental attitudes which influence environmental attitudes and values and
behavior. The study recommends that policy makers utilize a culture-specific approach in
designing environmental policies to develop culturally appropriate environmental laws,
regulations and policies. This is to ensure that the rights, livelihoods, and culture of communities
are considered in designing of environmental laws, policies and regulations and the
communities are actively involved in design of policies for sustainable environmental
conservation and management.

ASSESSMENT OF ON-FARM TREE DIVERSITY AND THE INFLUENCING SOCIOECONOMIC AND BIOPHYSICAL FACTORS IN MACHAKOS COUNTY, KENYA.
MUTUNGA CHRISTOPHER NDOLO - M.Env
Department: Environmental Studies
Supervisors: Dr. Najma Dharani
Dr Katja Kehlenbeck

Trees on farms play a vital role in providing diverse goods and services to those farmers practicing
agroforestry in Kenya. Other than the environmental advantages of agroforestry such as carbon
sequestration and species conservation, trees provide soil and microclimate enhancement, deliver fruits,
medicines, fodder, timber and fuelwood. However, tree species richness and diversity are influenced by
numerous socio-economic and biophysical factors as necessary knowledge for promotion of on-farm
tree planting activities. The purpose of this study was to assess the effects of different socio-economic
and biophysical factors on tree richness and diversity in smallholder farms in Machakos. Farm sizes
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were measured, all trees inventoried and farmers interviewed on basic socio-economic household data
and tree management and uses on ninety randomly selected farms covering three broad agro-ecological
zones i.e. Lower highlands, Upper midlands and Lower midlands along an elevation gradient in
Machakos County, Eastern Kenya. Importance Value Index (IVI) was calculated to get the level of
importance of different tree species. Correlations and stepwise multiple regression analysis were used to
estimate the influence of the assessed socio-economic and biophysical variables on tree species richness,
abundance and diversity. Tree diversity indices were calculated using MVSP to obtain Shannon index
and Evenness. Cluster analysis based on the Minimum Variance method was used to partition samples
into homogenous classes while paired sample t-tests for comparison of baseline data and inventory data
was used. Based on the IVI, Grevillea robusta and Eucalyptus spp were among the top exotic timber and
fuelwood species while Acacia seyal and Terminalia brownii topped the indigenous tree species for
fuelwood. Mangifera indica and Persea americana presented fruit tree species with a high IVI and were
all exotics. A total of 102 tree species were recorded, including 42 exotic and 60 indigenous species.
Exotic abundance was at 67% of all counted individuals while mean number of tree species was 12.7
ranging from 3-26 tree species per farm. Farm sizes ranged from 0.1 to 7.1 ha, with a mean size of 1.6
ha. Tree diversity was relatively high with a mean Shannon diversity index of 1.73 (range 0.46-2.53)
and a mean Shannon evenness 0.70 (range 0.28-0.97). Tree species richness was positively influenced
by farm size and market distance, but negatively by elevation, number of plots and gender. Tree
abundance was positively influenced by farm size and number of plots. Farm size, however, had a
strong negative effect on Shannon evenness. Savings from trees per farm encouraged farmers to plant
or conserve tree species on-farm. Cluster analysis resulted in six clusters and twelve (12) tree species
were responsible for cluster formation. Comparative analysis of interview results from the baseline
survey on the same farms showed that an average of seven tree species was forgotten in the interviews.
Results of this study can contribute to modify agroforestry programmes for implementing future tree
planting activities for different target populations in various economic and environmental
circumstances.

FARMERS’ PERCEPTIONS ON THE EFFECTS OF CLIMATE VARIABILITY ON DAIRY FARMING IN
MASABA NORTH, NYAMIRA COUNTY, KENYA
NGARE OSORO INNOCENT – M.Env
Department: Environmental Education
Supervisors: Prof. Ambassador Michael K. Koech
Dr. Daniel Manguriu

Climate variability is an emerging phenomenon that is threatening dairy farming globally. The
dairy-climate change dilemma in Kenya cannot be mistaken. However, extensive research into
dairy farming and an understanding of the dynamics of climate variability effects is greatly
lacking.The study investigated the effects of climate variability on dairy farming in Masaba North
Sub-county of Nyamira County, Kenya. The main objective was to determine the effects of climate
variability on dairy production in the study area. During the study two sampling techniques were
used; purposive and systematic sampling that captured key informants and household information
respectively with a targeted sample size of 100 respondents. Further, the findings obtained were
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analyzed through Statistical Package of Social Sciences and Excel. Data was presented in tables,
graphs and pie charts. From the results, a hypothesis was tested using Chi-Square (X2). The null
hypothesis on effect of milk production was accepted where, (X2 = 0.087, DF =2, P = 0.001). At
least 93% of dairy farmers had basic primary education during the study. The farmers’ perceptions
on climate variability were set on the Likert scale to determine their magnitudes through total
weights. The findings showed that temperature had rose by at least +0.50 C in the past 35 years
with anomalies of rainfall across the years indicating variability effect in the area. Heat stress
affected animal performance with 67% dairy farmers’ views hypothetically accepted. 89% of
respondents stated that seasons had changed and were unpredictable. From the study, 42% of
farmers used crossbreeding to improve animal performance a way of mitigating climate change.
The integral recommendations were; improve dairy cattle performance through adoption of
modern livestock techniques, growing of fast vegetating fodder crops and harnessing immediate
farmers’ education to mitigate climate variability effects.

DETERMINANTS OF ADOPTION OF INTEGRATED SOIL FERTILITY
MANAGEMENT STRATEGIES FOR MAIZE PRODUCTION INTENSIFICATION IN
EMBU COUNTY, KENYA
ADA MILDRED ACHIENG – M.Env
Department: Environmental Sciences
Supervisors: Dr. Monicah Mucheru-Muna
Dr. Jayne Mugwe
Dr. Shamie Zingore
The continuous mining of soil nutrients with inadequate replenishment and improper soil
management has resulted in poor fertility levels leading to poor harvests. Even so, researchers
have come up with information and new technologies that can reverse the status of poor soils but
the concern is that information on the uptake and use of these technologies is inadequate in Embu
County. The objectives of this study were therefore to: (i) determine how household demographic
and socioeconomic factors influence use of integrated soil fertility management strategies for
maize production (ii) assess smallholder farmers’ knowledge levels on the use of ISFM strategies
for maize production, (iii) determine factors affecting knowledge levels of ISFM strategies for
maize production and (iv) determine the influence of farmer management practices on the level
of phosphorus in their farms in Embu County. A pilot study was conducted to ensure the
appropriateness of the data collection tools. During the actual survey, 100 farm households were
randomly selected and included in the study. A detailed questionnaire with both closed and openended questions was used to collect data on the levels of farmer knowledge on ISFM strategies,
household demographic and socio-economic factors affecting farmers’ use of ISFM strategies. Soil
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samples were also collected from fields of each farmer interviewed thus a total of 100 soil
samples for analysis of phosphorus levels. Three soil cores were collected according to variability
and farm size then composited to produce one sample for analysis. Soil was analysed for available
P using Bray’s method. The study considered five ISFM strategies; use of inorganic fertilizer, use
of organic fertilizer, combined use of inorganic and organic fertilizer, use of improved seeds and
combined use of inorganic and organic fertilizer with improved seeds. Data was analysed using
descriptive statistic, ordinary least squares regression, binary logistic regression, multinomial
logistic regression using SPSS version 20 software. Comparisons and associations were done using
t-test and Chi-square. Ordinary least square regression showed that household size, off-farm
income, size of land under maize, maize yield, occupation of household head and training were
the socio-demographic factors significant in predicting phosphorus fertilizer use and animal
manure use at p<0.05. Binary logistic regression showed size of land under maize, enough
household labour, off-farm income and tropical livestock unit as significant factors in predicting
combined use of inorganic fertilizer and organic fertilizer with improved maize seeds.
Multinomial logistic regression showed that gender, age, household size, size of land under
maize, off-farm earnings, maize yield, household members farming, farming experience,
education level, total land owned, household labour as significant factors affecting levels of
knowledge of farmers in the use of the ISFM strategies at p<0.05. Ordinary least squares
regression also showed liming of soil, soil testing, size of maize land and total land owned as
significant factors in predicting amounts of phosphorus at p<0.05. Factors affecting use and
knowledge level of ISFM should be taken into consideration during training and extension work
to increase use of ISFM strategies that would ultimately result in an increase in maize yield.

THE RELATIONSHIP BETWEEN PHYSICAL ENVIRONMENT AND ACADEMIC ACHIEVEMENT IN PUBLIC
SECONDARY SCHOOLS IN NAIROBI CITY, KENYA
PAUL ALOYO – M.Sc
Department: Environmental Planning and Management
Supervisors: Prof. Caleb Mireri
Dr. Peter Kamau

Does the settings where learning occurs matter? Research in North America and Western Europe
shows that learning outcomes are hampered in physical environments where extreme climatic
conditions are experienced.The settings and climatic conditions differ significantly in SubSaharan Africa as they are not as extreme. In fact leading rresearchers in Kenya offer mixed
signals on the role of the school environment on achievement. This study sought to contribute to
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factors that explain learning achievement from the perspective of an architect planner rather
than the predominant descriptive educationist viewpoint. The objectives of the study were to
examine the quality of the physical school environment, establish academic achievement among
form four students and explore the relationship between the school physical environment and
student achievement. The study adopted the case study research design. Public secondary schools
were stratified into boys, girls and mixed categories. These were further stratified along eight
geopolitical divisions in Nairobi County. Schools were proportionally allocated to the divisions.
Systematic and simple random sampling techniques were employed to select the 36 schools
investigated by the study. A revised Commonwealth Association of Physical Environment
questionnaire, an interview schedule and an observation schedule revealed that the overall
average quality of mixed schools’ index of 126 was lower than that of boys’ and girls’ schools.
The indices for boys’ and girls’ schools were both equal to 134. In the Kenya Certificate of
Secondary Education results of 2011, girls recorded the best performance with a mean grade
score of 51.9, followed by boys’ and mixed schools with scores of 46.2 and 31.2 respectively.
The extent to which the environment influenced the test scores, Pearson’s r, revealed a positive
correlation between the school environment and student achievement; r = 0.370, n = 35, p =
0.029. Analysis of variance tests indicated that the impact of the internal environment and
facilities on student achievement differed among boys’, girls’ and mixed schools; F (2, 7) = 4.178,
p = 0.042. The correlation and multiple regressions computed identified the key predictor
variables of achievement as size in acreage of the school, availability of a title deed, aesthetics,
security, school grounds, type of lighting, paintwork to interior walls, graffiti occurrence,
classroom furniture condition and noise from the neighbourhood. The study concluded that
school physical environment contributes to student achievement. The task of improving school
facilities from the foregoing results was noted. Focus is recommended on putting in place
measures to upgrade old facilities, improve school grounds and control development around
educational facilities.

SOIL CARBON SEQUESTRATION POTENTIAL IN DORMINANT
LAND USE TYPES ON SMALLHOLDER FARMS OF
MURANG’A COUNTY, KENYA
Lucy Wambui Ng’ang’a – M.env
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Soil Organic carbon stocks vary greatly in soils under different cropping systems and highly
grazed pasture. This study was carried out in Kigumo Sub-County, in Murang’a County in
the Central Region of Kenya. Smallholder farmers are experiencing declining productivity
due to continuous cropping without adequate addition of organic inputs into the soils; poor
management of farm residues and tillage practices that allows for frequent soil disturbances.
Declining soil fertility causes substantial net losses of soil carbon resulting in increased
carbon flux to the atmosphere. There exists no knowledge of sequestration potential of the
dominant land use types neither has there been a model tested to estimate the soil carbon
stocks in the study area. The specific objectives of the study were to; (a) quantify soil organic
carbon stocks under different land use types and soil types across three agro-ecological
zones; (b) determine the influence of different land management practices on the amount of
organic carbon sequestered; (c) calibrate and validate Roth C soil carbon model for
estimation of soil organic carbon stocks in the study area. The soils were sampled in one
hundred farms at 0-30 and 30-60 cm depths for evaluation of percentage organic carbon,
bulk density, pH, and clay percentage. Manure and litter samples were also collected and
analysed for percentage carbon for input into the model. A questionnaire was administered
to capture land management practices. For soil analysis, the Walkley-Black chromic acid wet
oxidation method was used to determine organic carbon in the soils. The Roth C model was
validated with data from this study. Data collected was analyzed for summary statistics and
analysis of variance to test for differences in soil organic carbon stocks in different land use
types under different land management practices across agro-ecological zones. The study
found out that, tea production systems had the highest carbon stocks of 98.31 t C ha-1 and
81.74 t C ha-1 for top and sub soils, respectively. The Andosols soil type had highest stock
compared to Nitisols at 182.1 t C ha-1 and 118.6 t C ha-1, respectively. Higher carbon stocks
were recorded at Upper Highlands compared to Lower Highlands and Upper Midlands at
180.1, 117.2 and 78.8 t C ha -1, respectively. There were significant differences (p < 0.05)
of stocks among the land use types across agro-ecological zones. Land management practices
of tillage, use of organic manure and farm residue retention regimes exhibited significance
differences (p < 0.05) across the land use types. Use of Roth C soil carbon model exhibited
significant linear correlation of soil organic carbon stocks of measured and simulated with
an average goodness of fit R2 > 0.8 and thus was found suitable for estimation of soil carbon
stocks for smallholder farms of Murang’a County. Soil organic carbon differed significantly
across land use types, soil types and across agro-ecological zones which was to large extent
due the different land management practices adopted by farmers. The study recommends
promotion of practices that contributes to increase of soil carbon stocks that includes
minimum and zero tillage, farm residue retention and addition of organic matter. Also,
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further validate the Roth C model with different land use types, soil types and agro-ecological
zones of Kenya are recommended.

Ph.D
IMPLICATIONS OF HIGHWAY DEVELOPMENT ON LAND VALUES, LAND USE AND LIVELIHOODS
ALONG THE NORTHERN BYPASS CORRIDOR KIAMBU AND NAIROBI COUNTIES, KENYA
CATHERINE WAITHERA GATERI- KIMANI – Ph.D
Department: Environmental Planning and Management
Supervisors: Prof. Caleb Mireri
Dr. Peter K. Kamau

Dr. Owiti K’Akumu
Globally, highway construction is regarded as an effective tool for promoting local and regional economic
development. In line with Vision 2030, the Kenyan government has undertaken many highway
development projects for the purpose of fostering economic development. Despite the importance
attached to highway development as a regional economic growth strategy, little is known on highway
developments effects on land use, land values and livelihoods of communities living along the corridors
especially in developing countries. This study sort to investigate these effects using the Northern Bypass
as a case study. The key question of the study was whether highways investment can achieve economic
growth, enhance positive effects and mitigate the negative effects. The study’s objectives were to assess
the trends of land use conversion and land values change along the Northern Bypass corridor, investigate
the effects of the Northern Bypass on the livelihoods of the communities in the corridor, and propose a
mitigative model to guide highway development projects and ensure regional spatial and economic
growth. The study area was one kilometer either side of the corridor. The study employed qualitative and
quantitative research methods. Land use change analysis was done using Geographic Information System.
Land values data was collected from estate agents, private and government valuers. A total of 384
respondents were sampled for the household survey. Cluster Sampling and systematic random sampling
methods were used to select survey households. Key informant interviews, structured questionnaires,
focused group discussion and observation checklists were used for data collection. Using SPSS version 22
the data collected was subjected to regression, correlation and descriptive statistics. Spearman's rank
correlation coefficient between highway and land use, highway and land values and highway and
livelihoods were significant at 0.457; 0.431; 0.652 with p-values at .000. Using GIS, the study found out
that the following land uses declined: forestland by 3.11%, grassland by 9.24%, cropland by 6.23%,
wetland by 4.24% and built up area increased by 9.11%. Land values had increased significantly after
the Bypass construction with Membley registering 200% increment, Kiwanja 329% increment, Kamiti
400% increment, Kiamumbi 669% increment and Marurui 1000% increment. Highway development
has both positive and negative economic, social and environmental implication. Positives include
accessibility, urbanization, high land values, employment opportunities and improved transport means.
Negatives include community separation, loss of agricultural land, food insecurity, uncontrolled sub
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divisions, strain on infrastructure services, increased rents and environmental degradation. The study
concluded that the land use in the area has changed with built up land use increasing at the expense of
other land uses, land values had increased tremendously and the communities livelihoods affected
significantly. The study recommends that before any highway is constructed, regional planning and
detailed land use plans of an area should be prepared to provide a guiding framework to stake the needed
balance to protect the livelihoods of all in the corridor and maximize productivity of the highway and
resultant developments. The national government should work with the various county government in
planning highway development corridors.

ZAI PITS AND INTEGRATED SOIL FERTILITY MANAGEMENT ENHANCES CROP YIELDS IN THE DRIER
PARTS OF THARAKA NITHI COUNTY, KENYA

Serah Wairimu Kimaru – Ph.D
Department : Environmental Studies and Community Development
Supervisors: Dr. Mary Baaru
Dr. Ngetich Kipchirchir Felix
Dr. Monicah Mucheru-Muna
Low crop yields due to low erratic rainfall, high evapotranspiration, and deteriorating soil fertility in
smallholder farmers’ fields of sub-Saharan Africa have led to a quest for sustainable production practices
with greater resource use efficiency. To alleviate water stress, soil fertility decline and reduce runoff,
water harvesting technologies and integrated soil fertility management (ISFM) are alternative promising
options whose impact on agricultural productivity are not yet clear. The study therefore aimed to assess
the effect of using zai pits in combination with organic/inorganic ammendments and conventional
cropping technique on sorghum production. Effects of zai pit and conventional cropping techniques
combined with integrated soil fertility management (ISFM) (organic materials as sole or combined with
inorganic fertilizer) on selected soil physico-chemical properties and sorghum yields were assessed in a
field experiment. Economic performance of all the treatments was evaluated using standard enterprise
budgeting techniques to determine production costs and profitability. Descriptive statistics, chi-square,
paired t tests and binary logistic regression were used in analysis of socio-economic data. Experimental
data were subjected to analysis of variance and mean separation done using least significant difference
(LSD) at p<0.05. The results of the study indicated that number of non-formal trainings, beneficiaries
of NGOs, membership of group and visits by non-governmental extension agents play an important role
in adoption of zai pits. Manure application led to a significant (p=0.014) increase in pH and a significant
(p=0.05) increase in nitrogen under zai pit. The aggregate stability of zai and sole tithonia (ZT) was
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significantly higher (p=0.03) than conventional planting with sole tithonia (CT) at the end of the
experiment. High volumetric water content (VWC) was recorded at the depth of 35 cm for zai treatments
compared to conventional treatments. Zai pit in combination with tithonia amendment had the highest
yields of 4.3 Mg ha-1 during short rains season of 2013 (SR13) while zai pit in combination with cattle
manure had the highest yield of 4.18 Mg ha-1 during short rains season of 2014 (SR14). During the
SR14, grain yields of zai pit with cattle manure (ZC) were significantly ( p=0.016) higher by 53.7%
compared to conventional planting with cattle manure (CCM). Conventional planting with full rate NPK
(CF60) had the highest benefit cost ratio (BCR) of 3.58 while zai pit without input (ZNO) had the least
BCR of 0.94. The experiment showed that zai pit technology contributed to increments of grain and
stover yields in comparison to conventional planting although its BCR was lower than conventional
planting with similar amendments. Based on the findings, there is need for agricultural policy makers to
develop and implement appropriate agricultural guidelines for extension service providers and
smallholder farmers on the effectiveness and efficiency of the technologies in the study. This will enable
small holder farmers to make informed decisions on adoption of the technologies as a coping mechanism
to climate change, enhancement of food security and alleviation of poverty in in the semi-arid tropics in
Sub Saharan Africa.

SCHOOL OF VISUAL AND PERFORMING ARTS
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THE QUEST FOR IDENTITY: A COMPARATIVE STUDY OF A SELECTION OF
HENRIK IBSEN’S AND JOHN RUGANDA’S PLAYS
JOB BWOCHA NYAGEMI – Ph.D
Department: Film and Theatre Arts
Supervisors: Dr. John Mugubi
Dr. Wallace Mbugua
This study sought to establish and analyse the particularities and universalities of the quests for
identity inhered in the two epochs and nations in which the selected dramatists (Ibsen and
Ruganda) lived, and their significance and/or relevance to contemporary society. The following
plays were selected from Ibsen’s oeuvre: A Doll´s House (1879), Ghosts (1881), and Hedda Gabler
(1890); while The Burdens (1972), Black Mamba
(1973) and Shreds of Tenderness (2001) were selected from Ruganda’s plays. The study was set
against the background of Bertolt Brecht’s Realist Marxist ideas, Erich Fromm’s psychoanalytic
thought on violence, and H.G. Widdowson’s New Critical ideas. The study was qualitative in
nature, analysing the selected texts, supplemented with secondary texts. The study identified and
analysed four types of identities: financial, sadistic, family and knowledge. The study found out that
sadistic tendencies drive characters to seek power in order to control, exploit, humiliate and kill
others. It also found that honesty, love, self-sacrifice, compassion, generosity, forgiveness and
reconciliation have the power to transform society. Besides, it established that knowledge gives one
power to influence their life and those of others toward success or failure; that financial wellbeing, or lack of it thereof would build or ruin families specifically, and society in general. The
various identities established in the works under this study are relevant to contemporary society
and reveal both Ibsen’s and Ruganda’s deliberate attempt to transform society for the better by
addressing identities common to humanity in their dramas. The study recommended the following:
one, that further studies be conducted on the family as a microcosm of today’s political arena; two,
that the human race, as represented by the characters in these two dramatists’ plays, was at the
brink of self-annihilation, which calls for a study to be conducted on the contemporary egotistic
and econo-political supremacy battles; and, three, that since most studies on Ibsen and Ruganda
revolve around symbolism, analyses on other dramatic devices such as foreshadowing and
dramatic irony would produce copious results.
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STATUS OF UTILIZATION OF NUTRITION INFORMATION ON PROCESSED MEAT PRODUCTS IN
MAKING PURCHASING DECISIONS AMONG CONSUMERS IN NAKURU TOWN, KENYA
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There has been an increased effort globally to sensitize consumers to read and utilize nutrition
information on processed foods in order to reduce cases of diet related diseases. Manufacturers are
required to provide adequate and easy to read nutrition information on the label of their products.
High consumption of processed meat products has been associated with non-communicable
diseases such as cancer, obesity and cardiovascular diseases among others. The economic effects of
NCDs are more severe in developing countries. They reduce labor force participation by 61% in
Kenya. Dietary factors contribute to approximately 30% of cancer cases globally. Effective
utilization of nutrition information can positively influence consumer diet. There is limited
literature in Sub-Saharan Africa, Kenya and particularly Nakuru County on the utilization of
nutrition information by consumers when purchasing processed meat products. The purpose of
this study was to determine the status of utilization of nutrition information in purchasing
decisions of processed meat products in supermarkets in Nakuru town. A cross-sectional analytical
study design with mixed methods qualitative and quantitative techniques was adopted in data
collection, analysis and presentation. A researcher-administered questionnaire, key informant
interview guide and observation checklist were used to elicit information from participants. Simple
random sampling was conducted to select the supermarkets while consecutive sampling was used
to select 422 participants shopping in supermarkets in Nakuru town where shoppers who
purchased processed meat during data collection period were selected to participate. Data was
analyzed using SPSS version 22. Statistical significance was set at p< 0.05. The findings of this
study revealed that majority (66.1%) of processed meat products purchasers were female and
young adults aged between 29-39 years (48.6%), with an average income of between Kshs
10,001- 20,000 (24.6%). On the other hand, majority of the participants (92.6%) had education
above secondary level. Only one of the brands in the market under study provided nutrition
information on the label of its products. Most of the participants (66.8%) read nutrition
information on the labels of processed meat products. Cholesterol (26.1%), sodium (17.8%) and
fats (15.4%) were the nutrient of most interest. Sausages were the most (41.1%) frequently
purchased and majority (40.5%) consumed processed meat products once a week. More than a
half (58.2%) of consumers experienced challenges when reading nutrition information on the
label of processed meat products. Technical terms used on nutrition information of processed meat
products label was identified as the most (72.6%) challenging for consumers. Consumers aged
between 29-39 years were two times more likely to utilize nutrition information on processed meat
products compared to consumers aged between 18-28 years (OR: 1.95; CI: 0.83-1.51; P=0.038).
There were no differences between the other age groups in the utilization of nutrition information
on processed meat products. Female consumers were 66.1% more likely to use nutrition
information on processed meat products compared to males (OR: 6.61; CI: 1.26-5.69; P=0.010).
Religion (OR: 0.04; CI: 0.03-0.14; P=1.00) and occupation were not associated with the utilization
of nutrition information on processed meat. Based on these findings, it is recommended that KEBS,
Ministry of health and nutritionists should ensure that the information on processed meat products
are simplified and are easy to be read by consumers. The government of Kenya should also set
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policies and make nutrition labeling mandatory on all processed foods to protect consumers and
improve access to health related information.

KNOWLEDGE, ATTITUDES AND PRACTICES ON EARLY BREASTFEEDING AMONG MOTHERS
DELIVERING AT MOI TEACHING AND REFERRAL HOSPITAL IN UASIN-GISHU COUNTY,
KENYA
FELIX KIPLAGAT BOOR – M.Sc
Department: Food, Nutrition and Dietetics
Supervisors: Prof. Judith Kimiywe
Dr. Irene Awuor Ogada

The prevalence of timely initiation of breastfeeding within 1 hour of birth is 43% globally, 48%
in Sub-Saharan Africa, 62% in Kenya, and 69.4% in Rift Valley province. The World Health
Organization (WHO) and United Nations International Children’s Emergency Fund (UNICEF)
recommends initiation of breastfeeding within 30-60 minutes of birth, giving colostrum, not
giving pre and post-lacteals and also exclusive breastfeeding (EBF) for first six months. Early
breastfeeding practices are still suboptimal in most settings because much of the focus of
breastfeeding advocacy and research has been on exclusive breastfeeding. Few studies have
however investigated early maternal breastfeeding knowledge, attitudes and practices. Hence,
there is limited literature in Kenya and Uasin Gishu County. The purpose of this study, therefore,
was to determine the knowledge, attitudes, and practices on early breastfeeding among mothers
who deliver at Moi Teaching and Referral Hospital (MTRH), in Uasin-Gishu County. This study
adapted the cross-sectional analytical study design with qualitative and quantitative techniques
in data collection, analysis, and presentation. A sample size of 283 women who had delivered in
the last 72 hours at MTRH participated in the study. The researcher administered a questionnaire
to mothers of newborn babies. Key Informant Interviews (KIIs) were also conducted with the
nutritionist and the nurse in charge of the labour ward. The Statistical Package for Social
Sciences version 23.0 was used to analyze quantitative data. Maternal attitudes was measured
using a five-point Likert scale. Mean scores were calculated for maternal knowledge and
attitude. The association between categorical data such as the early breastfeeding knowledge,
attitudes, and practices was determined using the odds ratio. Pearson’s correlation was used to
test the association between knowledge scores and attitude scores. Statistical significance was set
at p<0.05. Content analysis was conducted on qualitative data from the questionnaires and KIIs
and categorized into key themes. The majority of the mothers (74.2%) were knowledgeable on
timely initiation of breastfeeding, 91.9% knew that colostrum should be given, while 99.6% and
91.2% knew that pre and post-lacteals should not be given respectively. Most mothers had a
positive attitude towards aspects of early breastfeeding: timely initiation of breastfeeding
(80.6%); giving colostrum (95.0%) not giving pre and post-lacteals (83.4% and 72.8%
respectively), and practicing exclusive breastfeeding (91.8%). The mothers who practiced
timely initiation of breastfeeding were 96.5%. About 98.2% gave breast milk only as the first
feed, 90.5% did not give post-lacteal, while 94% gave colostrum. There were positive associations
between knowledge scores and attitude scores (r=0.389, N=283, p<0.05), other associations
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were knowledge and practices, and attitudes and practices of mothers on early breastfeeding.
Challenges to early breastfeeding were breast problems, low milk production, not being able to
position and attach the baby correctly. In conclusion, mothers had good knowledge and positive
attitudes towards early breastfeeding, and practiced early breastfeeding as recommended by
WHO and Kenya’s MoH. Based on the findings of the study, it is recommended that the Ministry
of Health in Kenya develop a policy targeting the mothers on the continuation of breastfeeding
education after discharge from hospital as it has proven to be have a positive outcome towards
early breastfeeding.

FRUIT CONSUMPTION AND NUTRITIONAL STATUS OF CHILDREN AGED 6-59 MONTHS
ACROSS AGRO-ECOLOGICAL STRIP CONNECTING KAKAMEGA AND SIAYA COUNTIES, KENYA
BRENDAH NALIAKA WEKESA – M.Sc
Department: Department of Food, Nutrition and Dietetics
Supervisors: Dr. Dorcus Mbithe D. Kigaru
Prof. Judith Kimiywe
The level of child undernutrition remains unacceptably high throughout the world. High
prevalence of undernutrition in Kenya is attributable to deficiencies in macro and micronutrients;
deficiencies of vitamin A, iron and zinc in the diet are still widespread and a common cause of
excess child morbidity and mortality. Further, there is high prevalence of undernutrition and
morbidity among children aged 6 to 59 months in agro-ecological strip connecting Kakamega and
Siaya Counties. An alternative approach to combating undernutrition in the region could be
through consumption of locally available diverse fruits. However, there is scarce information on
fruit consumption and its relationship with nutrition status among children in the region.
Therefore the objective of this study was to establish the relationship between fruit consumption
and nutrition status of children aged 6-59 months across agro-ecological zones connecting
Kakamega and Siaya Counties. A cross-sectional analytical design was applied. Measured variables
were demographic and socio-economic characteristics, children fruit consumption, morbidity and
nutrition status. Stratified random sampling of 371 children aged 6-59 months was done in the
agro-ecological zones (UM1, LM1, LM2, LM3 and LM4). However a total of 344 primary
caregivers of the children consented to participate in the study; 124 and 220 children from
Kakamega and Siaya Counties respectively. A structured questionnaire, 24-hour dietary recall, 7day food frequency questionnaire, anthropometric measurements, observation checklist and Focus
Group Discussion guide were used to collect quantitative and qualitative data. Data were analyzed
using Statistical Package for Social Sciences (SPSS) software version 18.0. The dietary data was
analyzed using South Africa MRC Food finder 3 software (2013) while anthropometric data was
analyzed using ENA for SMART software (2011). Pearson’s correlation co-efficient and spearman’s
rho were used to establish relationships between variables. Results showed low fruit intake among
children (mean of 92.5grams per day and frequency of 1-2days/week). 21% of the children did
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not consume any fruit in a week. Commonly consumed fruits were banana, mango, avocado,
orange and guava. Fruit intake contributed a mean of 55% of total vitamin C and 31% to betacarotene intake. Significant correlations were observed between on-farm fruit species diversity
(rs=0.204), amount spent on fruits (rs=0.249) and number of days fruits are bought in the
household (rs= 0.267) with children fruit intake. The prevalence of wasting, stunting and
underweight was 2%, 20%, and 8% respectively with more boys being undernourished than girls
though the difference was not significant. Mother’s age had a significant correlation (r = 0.141)
with MUAC while children’s age was inversely correlated to WAZ (rs = -0.109) and WHZ (rs=0.109). Household monthly income had a significant relationship with WAZ (rs = 0.127) and HAZ
(rs = 0.159). About half of the children were ill two weeks prior to the survey with symptoms such
as fever, cough with difficult breathing, vomiting and diarrhea. Low fruit intake was observed
among children who were ill. A weak negative correlation was observed between morbidity and
MUAC (rs= -0.129) and WHZ (r =-0.153) of children. Percent fruit contribution to biotin and
total carotenoid intake among children who consumed fruits, had significant weak positive
correlations with WHZ (r =0.308 and r=0.204 respectively) and WAZ (r=0.207 and r=0.180
respectively) suggesting that children who consumed more of these nutrients from fruits had better
nutrition status. This study recommends that the government through the Ministry of Agriculture
in the Counties to formulate and implement policies on fruit production by households to ensure
availability of fruits. The Ministry of Health could also educate caregivers on the importance of
incorporating fruits in children’s diet.

DIETARY DIVERSITY, IRON INTAKE AND IRON STATUS AMONG PREGNANT WOMEN IN EMBU
COUNTY, KENYA

MWANIKI NICOLETA MUTHONI – M.Sc

Department: Nutrition and Dietetics
Supervisors: Dr. Peter Maina Chege
Dr. Ann Wambui Munyaka
Iron deficiency is one of the most common micronutrient deficiencies in the world today.
Maternal anemia is still a cause of considerable prenatal morbidity and mortality. The number
of anemic women in the world is estimated to be 56 million, majority of them (75-80%) being
diagnosed with iron deficiency anemia. In Kenya iron deficiency for women of reproductive age
is at 48% while anemia in pregnancy is at 55%. One of the most important factors responsible
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for maternal iron deficiency is poor dietary practices. Dietary diversification is essential for
nutrient adequacy as there is no single food that contains all the nutrients required to maintain
good health and nutritional status. The purpose of this study was to establish dietary diversity,
iron intake and iron status among pregnant women in Embu County. Cross- sectional analytical
design was used and the sample size was 172 pregnant women. Sampling was done by systematic
sampling technique. A structured researcher administered questionnaire was used to collect data
on dietary diversity and iron intake and demographic and socio- economic characteristics of
pregnant women.Mid upper arm circumference (MUAC) was used to assess nutritional status;
iron status was assessed by measuring serum hemoglobin (HB) levels. The data was entered and
analyzed using Statistical Package for Social Sciences (SPSS) Version 16 software. Data from 24
hour recall was analyzed using Nutri-survey. Pearson correlation and chi–square were used to
determine the relationship and association between variables. The statistical significance was set
at a value of p< 0.05. Data was presented as frequencies, percentages and means. The mean age
of the study population was 27±5.3 years, 88.4% were married, and 68.3% had attained
secondary education. About 28% of the participants were not meeting the minimum dietary
diversity for women (MDD-W).About 45.7% were not meeting the recommended dietary
allowances (RDA) for dietary iron and 20.1% were anemic. The MUAC mean was 26.9 ±3.7
with 86.6% having MUAC of 23 or more. A significant relationship was found between the level
of income and dietary diversity score (DDS)(r=0.39, p=0.047),DDS and HB (r=0.48,
p=0.041),iron intake and DDS (r=0.57,p=0.038 ) and between iron intake and HB
(r=0.54,p=0.031).A significant relationship was found between MUAC and DDS (r=0.26,
p=0.03).A significant association was found HB and morbidity (χ2) = 7.98, p= 0.034).It is
recommended that dietary diversity and intake of adequate dietary iron be promoted through
regular talks and demonstrations to the pregnant women attending the mother and child health
(MCH) clinic at all health facilities. The information obtained from this study may be useful to
the ministry of health in the county in designing appropriate interventions programs to promote
adequate dietary iron intake and mitigate iron deficiency anemia among pregnant women in
Embu County.

Ph.D
PERCEPTIONS OF STAKEHOLDERS ON THE CONTRIBUTION OF SELECTED COMMUNITYBASED SPORT ORGANIZATIONS TO THREE MILLENNIUM DEVELOPMENT GOALS IN KENYA
GITAU, FLORENCE W – Ph.D
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The purpose of this study was to examine the perceptions of stakeholders on the contribution of
two purposively selected Community-Based Sport Organizations towards the realization of three
Millennium Development Goals in Kenya. The specific objectives of the study were; to determine
the perceptions of stakeholders on the contribution of these selected Community-Based Sport
Organizations in Kenya towards eradication of poverty, promoting education and development
of global partnerships in development. Descriptive survey research design was adopted.
Purposive sampling was adapted to select the two CBSOs then stratified sampling to select the
athletes/participants and convenience sampling to select the community members. Research
instruments included a self-administered questionnaire and document analysis. Questionnaires
were administered to 143 participants of Mathare Youth Sports Association (MYSA), 69 of
Moving The Goalposts (MTG), 58 officials of MYSA, 22 of MTG. Data were coded and organized
for analysis using the Statistical Package for Social Sciences (SPSS) version17.0. Data were
organized and described using frequencies, percentages, means and standard deviations.
Independent t-test was conducted to find out whether the means for male and female
respondents were significantly different in their ratings to the contribution of CBSOs towards
poverty reduction, promotion of education and Development of partnerships. There was no
significant differences between the ratings of the respondents of the contribution of CBSOs
towards poverty reduction based on gender (t = 0.802, df = 259, p = 0.423). Analysis of
variance (ANOVA) was computed on age categories, level of education, duration and frequency
of involvement and poverty reduction, promotion of education and development of partnerships
to establish if the means were statistically different. There were no significant differences
between the ratings of the respondents on the contribution of CBSOs towards poverty reduction
based on age (F 8,252 = .967, p= .463), level of education (F 1,164 = .1.242, p= .267), duration of
involvement (F7,632,=.378, p=.730) and frequency of involvement in the activities of CBSOs (F
5,254 = .860,P=.509). There were no significant differences between the ratings on the
contribution of CBSO towards promotion of education based on gender (t= .122, df= 262, p=
.307), level of education, (F= 5,254, = .860, P=.509), age (F= 1.788, (8,255 P= 0.80), duration of
involvement (F 3,262 = 1.678, P= .172,) and frequency of involvement (F5, 254 = .860, P=.509).
There were no significant differences on the ratings of the contribution of CBSOs towards the
promotion of partnerships for development based on gender (t=-1.58, df=260, p=1.33), age ((F
1.527, = 8,243, P= .148.), level of education (F 1,165 =0.45, P=0.832), duration of involvement (F
1.860, =3,260, P= 0.137) and frequency of involvement (F 34, 226 = 0.93 p >0.58). Perceptions of
stakeholders were that Community-based sport organizations contributed to poverty reduction,
promotion of education and development of partnerships for development. Study recommends
that CBSOs should give more skills that can help the youth become employable. Education should
be improved through increased enrolment, reduction of dropouts and increased transition to
higher levels. More local and international partnerships should be encouraged.
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VALIDATION OF NUTRITIONAL STATUS ASSESSMENT METHODS USING STABLE ISOTOPE
DILUTION TECHNIQUE AMONG SCHOOL CHILDREN IN NAIROBI CITY COUNTY, KENYA
NDUNGU ZIPPORAH WANJIRU – Ph.D
Department: Food, Nutrition and Dietetics
Supervisors: Dr. Dorcus Mbithe
Dr. Catherine Macharia-Mutie
Methods used to assess overweight and obesity generate information that can be used to design
interventions and policies which can address over-nutrition. Dietary practices, physical activity
and anthropometry are the commonly used methods for assessing overweight and obesity.
However, studies have cited their limitations since these methods do not indicate fat mass which
is the factor that predisposes individuals to weight-related health risks. This study aimed to
validate anthropometry, dietary practices and physical activity as commonly used methods for
assessing overweight and obesity using stable isotope dilution technique (SIDT) as the gold
standard for measuring body fat (BF). The study further aimed to model prediction equations for
estimation of body fat among Kenyan children. A cross-sectional analytical study design was
used to collect both qualitative and quantitative data from 202 randomly selected children aged
8-11 years in four randomly selected schools in Kasarani sub-county, Nairobi. Data were
collected on demographic characteristics of the children, dietary practices, physical activity,
anthropometric measurements, and body composition measurements. Anthropometric data
were analyzed using WHO anthroplus software. The distribution of body mass index (BMI)-forage z-scores and waist to height ratio (WtHR) were categorized according to WHO guidelines.
Saliva samples for determination of body composition were analyzed using Fourier Transform
Infrared Spectrometry. Physical activity score was calculated from the total score of nine
questions in physical activity questionnaire for children and accelerometer data was analyzed
using Acti-life computer software. Nutrient intake was analyzed using Nutri-Survey software.
Relationships between variables were established using Pearson correlation, odds ratio and chisquare while differences were established using t-test and Wilcoxon test. Validation was done
using Cohen’s Kappa coefficient and Bland-Altman analysis. Multiple regression was used to
model equations. The mean percent body fat was 27.52±6.4 for girls and 19.65±5.9 for boys
with 24.0% of children having excess fat. The mean BMI-for-age was 16.0±2.4 with 5.0% being
overweight and 3.0% obese. Central obesity using WtHR was 6.9%. Children with excess energy
intake above 120% of RDAs were 29.7%. Energy intake significantly correlated with body fat (r
= 0.621, P<0.001). The mean physical activity score was 2.9±0.6. The physical activity
significantly correlated with body fat (r = -0.396, P<0.001). There was low concordance
between nutritional status assessed by BMI-for-age z-score (κ = 0.129) and WtHR (κ = 0.357),
compared to SIDT. Similarly, low concordance was noted among children with high energy
intake (κ = 0.119) and low physical activity (κ = 0.241) in respect to body fat. The prediction
equations that provided reliable estimates of body fat modeled using weight (wt), height (ht),
waist circumference (wc) and BMI-for-age were; BF= 0.683 (wt) - 0.223 (ht) + 16.15, BF =
0.525 (wc) - 24.36 and BF = 1.381 (BMI-for-age) - 16.22 for boys. Equations for girls were; BF
= 0.704 (wt) - 0.230 (ht) +18.61, BF = 0.510 (wc) - 21.78 and BF = 1.510 (BMI-for-age) -
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15.65. All the equations had strong concordance coefficient >0.9 in estimating body fat when
compared with SIDT. This study concludes that dietary intake and physical activity are not
absolute measures of body fat. Anthropometric measurements under-estimate body fat.
Prediction equations can be used to accurately measure body fat. This study recommends the use
of the modeled equations to estimate body fat among school children from low income
population.
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The banking sector in Kenya is characterized by intermediation inefficiency in the form of interest driven
exceptional bank profitability.Competition among commercial banks should remedy this situation by
driving bank profitability to the competitive norm. This study examined how competition is correcting
this inefficiency byinvestigating competition and profitability of commercial banks in Kenya.Specifically,
the study ascertained the level of competition among commercial banks; determined the speed of
adjustment of commercial banks profitability to the competitive norm; and investigated the effect of
changes in the competitive landscape on commercial banks profitability. The study used a balanced panel
data set for 36 commercial banks covering the period 2001 to 2014.The study used the performance
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dynamics approach and the generalized method of moments to estimate the resulting dynamic panel
models. The investigation established thatthe level of competition among commercial banks in Kenya was
low and characterized by 96.1 per cent persistence in profitability. The speed of adjustment of commercial
banks profitability to the competitive norm was 3.9 per cent per year with a half-life of 17.42 years. The
study also found that in the short run,increase in level of technology reduces exceptional bank profitability
by 0.852 per cent. The study further found thatconsolidation has a negative effect on exceptional bank
profitability in the short run and a positive effect in the long run. Finally, the study established that the
progressive increase in core capital requirement for commercial banks in 2008 enhanced persistence of
exceptional bank profitability and reduced bank competition. Arising from the study findings, it is
important that the government intervenes to rectify the intermediation inefficiency occasioned by
ineffectiveness of competition and the slow speed of adjustment towards the competitive norm. It is also
important that small sized banks in the sector voluntarily merge with other smaller banks in order to exert
substantial competition to the large and medium sized banks. For effectiveness, the findings imply that
intervention by government should target swift adoption of technology by all commercial banks and
trigger consolidation among the target tiers of commercial banks up to the optimal level. In addition, the
findings imply that banks with exceptionally low levels of profitability should seek other forms of
recovery. The options here include exiting the market, or mergers and acquisitions. This is because as
established in the study, market forces may not help such commercial banks to return to sustainable
profitability in the short run.

OUT-OF-POCKET PAYMENT FOR HEALTHCARE AND ITS EFFECTS ON HOUSEHOLD WELFARE IN
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Department: Applied Economics
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Good health plays an important role in boosting economic growth, poverty reduction and the
realization of social goals. However, the Survey of Health Care Utilisation and Expenditure of 2013
found that the high cost of health care was one of the major reason cited by households for not
seeking health care. Moreover, out-of-pocket (OOP) payment for healthcare is the main source of
health care financing in Kenya. OOP spending on outpatient care and inpatient services accounted
for approximately 78 percent (KShs 48.4 billion) and 22 percent (KShs 13.7 billion) respectively of
total household health expenditures. The consequences of OOP are regressive: they lead to
catastrophic financial payment and impoverishment, especially among the poor and are a barrier to
health care utilization. Regional differences in the incidence of poverty exist in Kenya, where 50.5
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and 33.5 percent of rural and urban areas are poor. The objectives of this study were: to investigate
the incidence of OOP payment for health care among different economic groupings; establish the
level of inequity of OOP health expenditure among different economic groupings; examine the
determinants of catastrophic OOP, establish the effect of catastrophic OOP payments for healthcare
to households’; find out the households coping mechanism to OOP payments for healthcare.
Household Survey data of Health Care Utilisation and Expenditure of 2013 was utilized by the study.
Logit regression was estimated to predict the probability of catastrophic health expenditure in respect
to the selected background indicators. This included social, economic and demographic indicators.
To measure impoverishment due to OOP, two methods were adopted: poverty headcount and poverty
gap. Engel curves were estimated to analyze the coping mechanisms to catastrophic health care
expenditure. The results of the study showed that the poorest households in the rural and urban
areas had the highest number of households experiencing catastrophic health expenditures than
urban households. However, the burden of OOP payment for healthcare fell more on the rich. The
results also showed that household size, income, mission hospital, and age of household member
below 5 years, accidents/injuries, sex of household head, age of above 50, chronic illness, malaria,
disease of respiratory, type of hospital, insurance status, and income were the factors determining
catastrophic health care expenditure. The effect of OOP payment for healthcare on poverty head
count was higher in urban areas than in rural areas. In addition, the average amount by which
people go below poverty line because of OOP payment for healthcare, increased more in the urban
areas compared to rural areas. Lastly, the results of the study showed that households were not able
to smoothen their non-medical consumption in an event of catastrophic health care expenditure.
From the findings of the study, there is need for the governments at both national and county levels
to design health financing system that will protect poor households from catastrophic health
payment. One way is to provide health insurance for the poor households.

159

SCHOOL OF ENGINEERING
Masters
PhD
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Literature shows that there is great demand for green tea in the world due to its health and
medicinal benefits. The world green tea production was 680,700 tonnes in 2000 and increased to
900,000 tonnes in 2010. Its production is expected to grow at a faster rate than black tea, 8.2%, to
reach 3 million tonnes by 2023. The major challenge of processing green tea in the industry is lack
of appropriate low cost drying technology. Although fluidized drying technology is widely used in
green tea drying, it has many challenges including bubbling, channeling and defluidization
problems which lead prolonged drying and significant loss of both physical and chemical quality
characteristics of green tea. In order to solve these challenges, an improved fluidized bed drying
system for green tea was designed and developed. In order to achieve this goal, series of laboratory
experiments were carried out to establish the impact of various drying technologies on quality
characteristics of green tea. The drying technologies investigated included microwave drying and
fluidized bed drying. On the basis of these investigations, optimum drying conditions for green tea
were established. The results were used to design and construct an improved fluidized system
whose sequence of operations include steaming, cooling, pre-drying and final drying. Among the
improved feature for the model design is the simultaneous rotation and agitation with steaming
and pre-drying mechanisms.
Series of experiments were conducted to evaluate the performance of the improved model fluidized
drying system. The results showed improved performance compared to the conventional fluidized
bed drying and microwave drying systems. The pre-drying stage reduced the moisture content of
green tea from an average range of 77-82% (wb) to 65-69% (wb). The pre-drying mechanism was
shown to be critical for conserving the quality of the processed green tea. The main drying process
reduced the moisture content of green tea to 3- 5% (wb) which was ideal for safe storage. The
major findings of the project were in terms of physical and chemical quality characteristics of
green tea and energy consumption during drying. For physical quality characteristics, the model
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dryer yielded higher green colour intensity, a* of -2.9±0.53 against -2.8±0.62 obtained with
conventional fluidized drying system. It also recorded lower moisture content of 4.2±0.84% (wb)
against 5±0.44% (wb), meaning a higher drying capacity. As for the chemical characteristics as
indicator of green tea quality, the improved model drying system recorded higher catechin level of
20.3±0.81% against 19.8±1.0% obtained using conventional fluidized bed drying system. The
optimum drying conditions that included a temperature of 80ºC,bed agitation of 5hz and airflow
of 0.167m3/s led to improved fluidization, reduced Specific Energy Consumption by
1697.80±1.21kJ kg−1and increased Evaporation rate by 4.27×10−4±1.34kg m−2s−1. Among
statistical techniques used in data analysis and presentation included SPSS, M-STAT, factor analysis
and excel software tool. On the basis of these findings, it was concluded that the improved model
drying system is cost effective and has potential for scale-up for processing of green tea in Kenya
and other tea growing regions around the world.
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Malaria in pregnancy has been linked to utero-placental vascular insufficiency and fetal fatalities.
The immunity to placental malaria may be mediated in part by monocytes and T cells that
accumulate in the placenta intervillous space. The immunological basis for retention of antimalarial effector cells in the intervillous space and the role of leucocyte integrins in the intervillous
space is not well understood. Leucocytes use surface receptors to mediate binding on endothelial
villous walls. Among these receptors, integrins play a crucial role in leucocytes tethering and
extravasation. The surface expression of integrins and intracellular adhesion molecule-1(ICAM-1)
on T cells and monocytes in reduced incidence of placental malaria in multigravidae has not been
studied. The objective of this study was to analyse the integrins and compare their expression
patterns on peripheral and placental T cells and monocytes. Placental and peripheral leucocytes
were processed from whole blood peripheral and intervillous blood. The washed leucocytes were
stained with specific monoclonal antibodies and analysed by flow cytometry for ICAM-1, very late
leucocyte antigen-4 (VLA), leucocyte function associated antigen-1(LFA-1) and macrophage
antigen-1 (MaC-1). Microscopy was used to determine peripheral and placental malaria
infections, while parasites density was calculated from the number of malaria parasites per 300
leucocytes and converted into parasites per microliter of blood. Statistical analysis was done using
Graph Pad Prism version 5.0. Differences in the expression of integrins between two groups and
within cell population were performed by students paired t-test. Statistical significance was
considered for probability values less than 0 .05 (˂ 0.05).The results indicated the expression
pattern of most integrins studied was altered in placental blood in presence of malaria parasites. In
placental malaria ICAM-1 and VLA-4, MaC-1 and LFA-1 expression in placental monocytes was
significantly up regulated (p < 0.0001). Surface expression of ICAM-1, VLA-4 and LFA-1 was
significant high on peripheral T cells (P < 0.0001) in presence malaria parasites except for MaC-1.
Gravidity and parasite density in the intervillous and peripheral blood did not seem to affect the
expression pattern of these integrins and ICAM-1. The results from this study suggest that
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leucocyte integrins activation in the placental blood is inducible by accumulation of infected red
blood cells in the intervillous blood. However, the expression pattern is different on peripheral and
intervillous T cells and monocytes. The study also demonstrated parasite density and gravidity does
not affect the expression patterns of leucocyte integrins and ICAM -1 on peripheral and placental T
cells and monocytes. Therefore to develop anti-adhesion vaccines and therapeutics to reduce
malaria in pregnancy there is need to understand the role of leucocyte integrins in the
pathogenesis placental malaria.

