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ABSTRACT

V Ill i

This study investigates and analyses the factors influencing the 
distribution of educational facilities, and the variation in use of these 
facilities in Bor^lo Division, Siaya District. In distribution, factors such 
as transport network, population distribution, differential income levels and 
church influence have been examined: UTiile under variation in use, factors such 
as accessibility, population density of school-age children and income level 
have been analysed. In achieving the above mentioned objectives, data from 
primary and secondary sources t^^ere used. 'Ihe former was collected from the 
field both by field observation and interviews using questionnaires. A total of ’ 
36 schools and 45 parents were sampled.

In both distribution and variation in use of educational facilities, 
the various problems facing the primary schools have been highlighted and 
possible solutions have been proposed.

Analysis of variation in use of educational facilities has been aided by 
the foniiulation of four hypothses of the Null form which are tested using 
statistical techniques namely the sinple correlation analysis, simple linear 
regression analysis and t-statistic which measures the degree of association 
between two sets of data. One hypothesis refers to the relation between the 
population of school-age children and the number of primary schools per sub
Iocation. The second hypothesis refers to the relation between distance and time 
taken to get to the educational facilities in Bondo Division. The third seeks 
to test the relationship between the primary school enrolment and distance 
travelled from places of residence. The fourth hypothesis aims at finding out 
whether there is any significant relationship between the ’’quality" of the 
school and its envolment. This last hypothesis is tested by the use of 
Spearman rank correlation statistic.

Analysis of the distribution of educational facilities has been aided 
by the formulation of three hypothesis of the Null form vhich are tested using one 
statistical technique namely the Chi Square Test, which measures the difference 
between the observ^ and the expected frequencies of the given two sets of data. 
One hypothesis refers to the general distribution of primary schools in the 
study area i.e whether they are uniformly distributed or not. The second seeks 
to test the relationship between transport network and the distribution of 
primary schools. The third hypothesis seeks to test relantionship between 
income levels and the number of primary schools in each administration unit. 
Results of these hypothesis are i^zell discussed in Chapter four.
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It was found that the distribution of primary schools in the study area 
is nviinly Liifluenced by the dtfCerential. income levels, accessi bi 1.i ty aixl also 
to sane extent by the physical environment. It was also found that Che variation 
in use of such facilities is mainly due to the distribution of school-age children 
(vihich is uneven), quality of the school and the physical distance covered by the 
pupils from their places of residence to their respective schools.

For the alleviation of the shortcomings identified in both educational 
facilities distribution and use, the dissertation nvikes reconmendations wliich 
include reviewing of Che Ministry of Education criteria for primary schools 
allocation. Finally, a number of specific recommendations regarding the topic 
have also been made.
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On the other hand, 
is always dictated by the level 
infrastructural development and the ability 

and the community to provide such services 
of human resources. Since development is 

Providing basic needs so 
reduce inequality (disparity) .-----
developing countries this implies 
for it is 

estimated that in 
based, 
the i—

the distribution of educational facilities] 

of socio-economic development,

to both the Government 
to boost the development 

conceived in terms of 
as to raise the standard of living 

among coutries or regions, 
> a desire 

here that nost of the population 

Kenya about 84.9^ of the 
It is therefore not accidental that 

tne improvement of the quality of social 
and the whole country at large.

It has been noted that in the field of oHi.r-nt n
of the Cover,™ent with regard to education pro„esLZrr^^r"'" 
example 8-4-4 education pro„.c, , ,

and 
f or

to develop rural areas 
is found. It has been 

population is rural 
the Governemt has programmes for 

and other services in the rural areas

' r i sr* ' ar<’ not

INI’RODUCTIUN
BACKGROUND ftVEKV I I:K ?
"..............But (c'ducat i ona I

substitute for aI 
nor do they make 
disparities of income, physical and social 
on the contrary, it is only the presence of 
ol pi-actical equality which can diffuse 
opportunities to rise. The existence of such opportuni t i: 
in fact, and not merely in form, depends not only upon 
an open road, but upon an equal start. It is precisely, 
of course, when capacity is aided by a high level of 
general well-being in the milieu sui-roiindi ng it., that 
Its ascent is nost likely to be regular and rapid rather 
than fitful and intermittent"' (K.il. Tawntiy, 1952) 

llixs study aims at establishing (he present distribution of 
primary schools in Bondo Division of SIAYA DISTRICT, KENYA and the 
cesulting variation in use of these educational facilities. This 
is because it has been noted that the effectiveness and accessibi
lity of educational facilities depend intrinsically on their 
distribution among the population whom they serve. In turn the 
distribution of population is a result of long term development 
based on natural conditions such as precipitation, soil fertilK. 
temperature, topography just to mention a few, and the 
consequences resulting from them such as the administrative 
divisions of a coutry.
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secondary schools, 
teachers, 
children 
educating their

taught, would direct the 
I roiii a national point of view, 
system will learn more 
tasks more efficiently, 
particularly idien teclibical in 
significantly to the overall 
the key that unlocks the 
Government’s c 
facilities which 
the paper.

Government of Kenya 
recurrent expenditure on formal education, 

year this amounted to about K£51.2 million, 
recurrent expenditure on education.

self-help
—provides
The parents of 

emaining costs of 
cost-sKiring

development plans. Ibe 1.984-88 development plai-f recognised that good and 
relevant education is o£ direct beneEit to individuals, families and the society 
at large. Ikised on the above argument, the most inportant change that camo in the 
last development plan (1984-88) period was the introtluction of the new curriculum 
of Che 8-4-4 educational system. The aim was to inculcate in the minds of the 
youth Che idea that educated people do not only aim for wiiite collar Jobs.

The 8-4-4 curriculum was designed so that the products of the system could 
be self-employed, lhe system lias incorporated technical subjects which wlion wll 

interest of the school leavers into the rural sotting.
a healthy nation with a wll integrated cducaClon.il 

rapidly, work more steadily and productively and manage its 
Effective educational system, idiich is well integrated,

.1 nature and directed to the rural areas, edintributes 
national development as the saying goes "education is 

universe"? These statements clearly underscores the 
concern in the distribution and variation in use of educational

I in turn is determined by other factors to be discussed later in

In the financial years 1970/71 to 1974/75 the Central 
spent an annual average of 25% of its

financial a.,Kjuiiuea co aoout KiOl.z million, an increase of
th 1971/72 recurrent expenditure on education. In the same period

e central Government spent about 5% of the development expenditure on education?
In addition to this public'input, there is also private expenditure on 

e ucation vhich goes to meet recurrent and development costs. Private expenditure 
™al education consists of contributions made by private firms, education trusts 

co-operatives and individuals. These contributions are 
voluntary educational agencies, self-help school comrittees, 
which award bursaries • to students or pupils, 
to all levels of 
comrKunities. 
has become 
education.
educational initiatives.^ 

cou P’^i'^ate ihitiatiye in education is particularly noticeable in the
caoital'^d communities, through self-help groups are responsible for

evelopment and maintenance of primary schools as well as : ' 
- For rural primary schools, the Central Government 

pays their salaries and supplies the basic textbooks.
attending these schools are required to shoulder the r, 

children (Chis is in line with the recently introduced
/ n

usually channelled through 
or through bodies 

Contributions of this kind are ntide 
education and have in the past benefitted both rural and urban

In the last ten years or so, private funding of educational development 
an inte/gral and indeed an accepted method of financing expansion of
In short, private/individual efforts have become a major source of

cducaClon.il


policy in ccKicnUion). Ihcsc costs take the fonii of j.cliooL equi|xijont, Ixiiiding 
and maintaining schools, additional books to supplement the text provided, unifomis 
and the overall costs of maintaining school compouixls.

'Ibo nnin point that needs to be noted, however, is that an enormours aiwunt 
of public and private resources are being channelled into education.

A number of questions may be raised about this expenditure on education. 
First, in a situation of scarce resources like we have in Kenya, is it rational to 
allocate about a quarter of the national recurrent expenditure, and another large 
proportion of private resources on formal education? Would the Division or coutry 
at large have a better rate of return if part of this money was invested elsei4iere? 
For instance, in provision of health services which are taking about 77. of recurrent 
expenditure, or economic services which take an average of 117. annually; Do the 
rural people stand equal chance of benefitting from such heavy expenditures? Is 
there any disparity in the distribution of schools? A clear indication of public 

benefits accruing from the present rate of investment in education is 
needed, and especially in view of the increasing denand among the local conmunities.

S'-'■x-HHlly, if it was to be assumed that the objectives of education in 
enya, and the proportion of national resources utilized thereof is justified and 

wholly acceptable, it can still be questioned whether these resources are being 
effectively and efficiently utilized.

The third question and this is the main concern of this paper, is how the 
netits of the large expenditures on education are distributed between regions 

an arong social classes in Hondo Division. In this paper the assertion that the 
c ure of educational resources and opportunities reflects the socio-economic 

s r^ ure of the society will be treated rather as a hypothesis to be demonstrated 
pproved, in the course of the study of the socio-economic context of the 

eve opment of education in Hondo Division of Siaya district Kenya. Tentatively, we 
gue t at the distribution of educational resources and apportunities in a given 

but ha the structure and the nature of the educational system,
, . ° ®brong bearing on issues such as social mobility, income distribution

3 p ysical and social differentiation.

ivith- education must of necessity, therefore be seen
X general context of the quest for a strategy for development that benefits 

people. The failure of the economic growth achieved in the 
third^^S ui^lifting a majority of the
re-H f poverty, has strongly underlined the need for
growth'^’’®''®^ " """ 8° --onomic
Ibe emphas^TT J' P"’’ -P^ta.u.ion:: “sr 
-e.ton or group. In quest for new development strategies, the

Ji,
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1.
2.
3.
4.
5.

health services, laixl, educatf 
a particular

human necessities such as food, clothing, shelter, 
and political pou-er are becoming important indices of development 
country, region or social group is making.

We must, hou-ever, be av.’are that uhile 
need to re-orient development towards the needs of the 
aid agencies and national 
numerous policy statements, there is still lack of serious 
fundamental changes that a different devclofxnental strategy entails, 
the World Bank, , ' ' ‘ 
this ambivalence in its 1974 Education Sector l,lorking Paper inhere it states:

growing realization that equitable income distribution
IS not an automatic corollary of growth has helped turn 
attention to a development strategy which is directed to 
sharing the benefits of growth as well as growth itself  
A major implication is emphasis on mass education to 
ensure that all receive education and training of some 
kind as soon as resources permit and to the extent that 
Chat course of developr ient requires

The gap between what is stated in policy documents and in development plan 
and what is actually implemet^ted is clearly evident in post-colonial Kenya. Ihis" 
bas been shown in a number of recent studies, vhich we need not review here. 
However, this study will attenpt to demonstrate how conmitment to overall equality 
in the development process has not seriously altered the spatial structure of 
education in Bondo Division - the author's area of study.

However, it is important 
nature and 
in their use.

a great deal has been written on the 
poor, and both intemation!

governments have incorporated this thinking in their 
conwitment to the

For instance 
i4iich in recent policy statements, has taken up this theme, betrm

X

to note that several factors attempt to explain^fet 
Che distribution of educational facilities and the resultant variation
■ In ny opinion, these factors may be summarized and listed as follows 
Population distribution 
Income distribution of the people. 
Church influence.
Spatial differential of Che physical 
Infrastructure and so on.

STATEMENT OF THE RESEACH PROBIEM:
SIAYA DISTRICT boasts of 

beginning of the year (1989), I' 
enrolment of 187,683 pupils (giving 
according to the administration, 
in the area preferring to take their children ( 
outside the district. Within the district, there : 
distribution and use of such educational facilities.

more schools than pupils to fill them. At the 
the district had 568 primary schools with a total

J an average of 330 pupils per school), but 
they are under-enrolled, with most of the people 

to well-established schools, mainly 
J are local variations in the 
---  Ukwala Division of Slava
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1984 1988

DIVISION PRIMARY PRIhVXRY

TOfAl. 530 574

/6

Bondo
Boro
Yala
Raricda
Ukwala

103
98
86

104
139

119
107
90

112
146

District has the largest number of primary schools aiK’ Yala Division the least 
(see table)'

DIS'lKIBbilON or SGKX)1S BY DIVISIONS: 1983-88

Source: Ministry of Education, Siaya.
Bondo Division has a total of 124 primary schools (by 1989 record) wiiicli 

are unevenly distributed in the division. North Sakwa location has the highest 
density of schools (about 25 schools per 1(X) square kilometres) while Yimbo 
location has the lowest density (about 17 schools per 100 square kilometres). 
Variations in use is also noticeable in the division, with some schools having 
their total enrolment of over 400 pupils while others have less than 100 pupils.

From the above observation, this study is an attempt to investigate and 
analyse the factors influencing the distribution of primary schools and the nature 
of that distribution!in Bondo Division of Siaya District, Kenya. The research is 
therefore intended to Identify the pattern of spatial distribution of educational 
facilities and the factors which have resulted in that pattern to emerge. The 
resulting variation in use of such facilities will also be studied with an aim of 
unearthing where possible the problems experienced by the parents and pupils in 
their attempt to use the existing facilities. From the above objective, it will 
be gathered that the research is intended to solve two twin problems namely: the 
distribution and variation in use of primaiy schools in the researcher's study 
area. The simultaneous examination of these two problems is deemed necessary 
since they are so interrelated that to omit one means an incomplete exercise.

It is inportant to see how spatial and non-spatial factors influence 
the distribution and use of educational facilities. In the case of distribution, 
the focus in on spatial distribution. The influence of factors such as (population 
density, religion, income level, "harambee" contribution and other socially 
determined factors on educational facilities will be studied.

Variations in the use of educational facilities will be studied usine 
social status, demographic factors, accessibility to a given educational
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and density of educaticnal

1.4

2.
travelled by pupils

Hi:

3. Ho:

Hi:

4. Ho:
the distribut. on of

Hi;

/7

The primary schools (educatic-nal facilities) 
throughout the study area (i.e Bondo Division) 
Alternative.

quantitatively in order to establish 
—‘ patterns currently observed in

Accessibility does not significantly influence 
primary schools in the study an?a.
Alternative.

Hi:
There is

existing pattern of distribution 
Study area.

To find out if the distribution 
primary schools) is in 

and to establish factors 
inherent in that
4.
differential
5.

are uniformly distributed

of the existing educational facilities
any way related to the population distribution density 

influencing their location and also analyse problems 
pattern of location and distribution.

To find out whether there is any ■ ‘ 
regional income levels and the

To determine the factors 
the study area.
6.in ed T "" reccw.ndations for change (inprovement)

educational facilities in Bondo Division arxi even in Siaya District as a «hole
I *

™g-S^HYPOTHESg TO BE TCSTFn-

Ihe objectives of Chis study can be sunmarized as follows

influenc catclin^nt patterns a,xl Che
scho7a?L 
scnooi attendance or use).

2* To determine the
facilities in the

3.
(i.e

significant relationship between the 
density of educational facilities.

influencing the use of educational facilities in

inscitution and the cost of education services. Also, in dealing with the issue .5f 
use, critical factors such as manpower, and nurnler of educational facilities in a 
given area will be considered.

1 • 3 S'lTJDY OBJ[£CTrVF5;:

A number of hypotheses will be tested . 
whether the above mentioned factors influence the 
the Division.

1. Ho: There is no significant relationship between the primary school 
enrolment and distance travelled from places of residence. 
Alternative.

no significant relationship between distance 
to educational facilities and time taken. 
Alternative



5. Ho;

HL:

6. Ho:

Hi:

7. Ho:

Hl:

1.5 mierature review

several

tesCing, 
These will

(The
to the pupils performance in

are wide disparities in education ’ 
and this trend is mainly attributed to

. Gardinier also 
aniong different tribes which 
In conclusion, Gardinier

The distribution of priniai->' schools at sub-locatitni, is not related 
to the distribution of the population of school-age children.
Alternative.

The "Quality of the school does not determine its enrolment, 
word "Quality" in this context refers 
National Examinations).
Alternative

the quality is used to imply the 
It is 

It is 
qualities irthich will not be tested 

teachers, school buildings, extra-curricula activities, 
market and water supply, and all other attributes

especially Kenya, education has been at the centre 
--- ‘ in the political, social or economic fields, 
opportunity has received the attention of 

opportunity is closely 
------ ! are mainly from the

the wide disparities
discusses the influence
was argued to determine the adoption of modem 
says that "the level of school enrolment and r 
Equatorial Africa is determined by the socio-economic 
people".

■Ihere is no significant, relationship betwen the peoples’ ievel of 
income and the number of primary schools in each administrative unit. 
Alternative.

In developing coutries and r 
of many considerations, whether this be 
Accordingly the question of school 
scholars and/or researchers. However, since school r 
associated with societal organization, most of these scholars 
isciplines of sociology and political science.

According to Gardinier, D.E. (1974)^^ there 
opportunity in state of Equatorial Africa, j ' 
the wide disparities in socio-economic development in the region. 

------- ; of the differential culture
life. .

opportunity in any region of
---- • and cultural background of the

In connection with this last hypothsis, 
CPE/KCPE examination performance in terms of average mark score per school, 
therefore, Chis quality that will be tested statistically, in the text, 
important to note at this juncture that other 
though important, include I 
proximity to the local dispensary, 
that make up a good school.

The researcher is .optimistic that during the investigation and 
other hypotheseswill emerge as subsets of the main ones listed above 
^ssibly, reveal spatial factors which have not only created disparity in the 
J-tri^tion of-educational facilities but also low and high enrolment where such 
tacLiities exist.

Gould, W.T.S. (1972): In his research on ’’Patterns of lower Schn ,
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are more lower

/9

least

equitable distribution of educational 
access to them with no

enrolment in the southern parts of Uganda (mainly in and arokind tlic 
such as Kampala, Entebbe etc)

school facilities in Che south than 
failed to ansiver is: I" 
or ('(lucaL inivii fac i H t It's

Gould, W.T.S. (1971)',* 
influencing the distribution of educational 
education r . -
inequality in the distribution of educational 
their use in the whole of Tropical Africa, lhe spatial distribution, ho says is 
influenced mainly by the level of socio-economic developnKjnt of any given region.

lhe 1970-74, Development Plan’reiteratos the govemmonfs conmitraent to 
accelerate the development of education services and allocates increased government 
capital and recurrent funds for this sector, lhe plan aimed at the reduction of 
the problem of rampant illiteracy among the people.

The 1974-78 Development Plan" on the other hand, places special enphasis 
facil.icics for the obvious reasons that the

Staff training to serve

the above stated 
in the

reqions such as

mjor tuv.ivi 
as compared to the northern parts of the country. 

According to Gould, Chis disparity is duo to the fact Chat there
in the north. Iho ejuesCion witich Gould has 

ItoC factors have caused such dis|xirity in the distribution 
in Ug.-inda.

analysed the spatial distribution and the factors 
facilities and also the regional 

opportunity in Iropical Africa, Gould concluded Chat there is regional 
--------  facilities and hence variation in

a right to receive at 
Ihis statement by Coleman calls for a more 
amenities so Chat every child will have 

child being denied the opportunity to use such facilities.
rhP H- C.A. (1966)V there has been a widening disparity in

distribution of educational amenities among regions in Kenya and this disparity

on the development of rural educational
majority of Kenya population (84.9%) is rural based, 
rural popjlation is also emphasized.

The 1979-83 Development Plan’under the District Focus for Rural Development 
also enphasized on the development of rural education services as away of 
eliminating rural-urban inequality in the provision of such services, and for the 
equal distribution of educational amenities wWch may in turn facilitate socio- 
economic development in rural areas.

The 1984-88 Development Plan'"enphasized the construction of more schools 
which are well equiped with laboratories, workshops and other facilities suited 
for the proper implementation of 8-4-4 education systan and thereby meet the 
demand from the continuously increasing numbers of school-age children.

But so far, as the researcher's pilot survey revealed, 
government objectives have not been met asthere is wide variations 
distribution and use of school facilities in certain i-ural 
Bondo Division.

According to Coleman, J.S, (1969/^"Every child has 
some form of basic education”.



he

and the physical environment.

settlers agriculture 
turn

says, can be attributed to political, historical and r.ocio-economic factors.
■' •

Kinyanjui, K (1973^ made an analysis of the distribution of education 
resources and opportunities in Kenya. He empliasized the fact that there is 
regional inequality in the distribution and use of educational facilities in 
Kenya, with some regions being favoured as compared to others. He says that 
Central province has more schools than any other province in Kenya. He also 
concluded that urban centres like Nairobi, Mombasa, Nakuru etc have more schools 
vviiLch are highly developed as caiparcd to their "Deprived” rural counterparts.

07Kinyanjui, K (1982): In his paper entitled, "Regional and Class inequalitie* 
in provision of primary education in Konya", says:

...."the purpose of this paper has been first to outline the historical 
and socio-economic backgrouixJ to the emergence of regional aixJ 
class inequalities in provision of primary education in Kenya. 
Secondly, the paper has analysed the existing regional and class 
inequalities in education  In essence, the paper has attempted 
to show the relationship bett5?een the development of capitalism 
in Kenya and the unequal development of education between racial 
communities, regions and among social classes "

Kinyanjui concluded that the structure and organization of the educational 
system in Kenya broadly corresponds to the socio-economic structure of the 
society. In his conclusion he says:

"....the development of capitalism based on
affected the spatial development of the country idnich in 
influenced the pattern of educational development.,.."-^*'

From the above quotations we can conclude that according to Kinyanjui K, (1982), 
the distribution of educational facilities is mainly influenced by the historical 
and socio-economic factors.

Getis, A. (1974)^also made a geographical study of the distrilmtion pattern 
of educational facilities and the use of the nearest-neightour analysis. In his 
work, he analysed the factors influencing the use of such facilities in a given 
region in Kenya. Acc-ording to him, the variation in use of educational 
facilities is due to accessibility of such facilities. Getis measured 
accessibility in terms of physical and cultural barriers and cost (in terms of 
distance and time) incurred in reaching them.

Khatete D.K.O. (1977)^,*’ found that there is unequal distribution and 
attendance of primary schools in Mbita Division of South Nyanza District. 
According to Khatete, primary school distribution and attendance is influenced 
by the following three groups of factors: Ittssionary, population distribution

' ' — * must be noted that Khatete did a comnendable
/lO



-

1.6

Tbe figure (model) below is

/Il

work by being the first researcher to do a research of that kind at the 
micro-level.

(i) 
quantitative.
despite the fact that

a theoretical framework showing the factors

Ihcy cire mainly descriptive, that is, they are qualitative rather than 
Very little effort is made to nuke use of inferential statistics 

ive are living in a world of quantitative revolution.
(ii) lhe existing literature are mainly based on researchets carried out nt 

the mac^ level (i.e continent and country) and hence there is need for further 
research on the saftie topic, at the micro level (i.e Division, location. Sub-location 
and so on) as Kinyanjui (1982) puts it:

...-lhe need to go beyond inter-district differences in provision of 
education and focus on intra-district differences is indicated 
in the paper, but not fully explored, l^ile intra-district 
differences have been mentioned in passing, inter-district class 
inequalities have been discussed. lhe case of class inequalities 
in provision of education in urban Kenya has been demonstrated 
using data from Nairobi schools. In terms of further work, the 
case of Nairobi demonstrates the usefulness of focusing on 
intra-district and intra-division differences in provision of 
education. Ihis attention need not only concentrate on class 
differences, but can also focus on regional differences within 
each district and/or division

The above quotation calls for further research on the 
(iii)

Regardless of Che app^aches adopted by various scholars and/or researchers 
in examining the factors influencing the distribution and variation in use of 
educational facilities, the existing literature on this topic suffer various 
weaknesses; and gaps:

same topic at the micro level.
As observed elseidiere in this paper, the question of the distribution 

and variation in use of educational facilities has been mainly confined to the 
disciplines of sociology and political science, ihus the existing literature in 
this field is marked by some degree of disciplinary biases.

At present, no research relating to the topic has been carried out in the 
study area. Ihus, no factual contributions of other scholars has been made in 
this field (in the study area). This study seeks not only to make use of a 
transdiscipllnary app^ach in dealing with the problem at hand but it also seeks 
to make use of inferential statistics in data analysis.

CONCEPrUAI. iHEORETICAl. FRAMEWORK

1-5.1 AN APPRAISSAl. OF 'IHE I.I'IEKVILRE REVIQ.J:
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e-NEIWORK

<■

SOURCE: Researcher.

1.7 research I .INaTATIONS:

m

lOPUlATION 
DISTRJBiniON

HIS'IORICAI.
ECOIjOGICAI. FACIOKS

IWSICAI.
ENVIFOti^aiNr

that a 
researcher.

----------------------- /j EDUCATIONAl. FACIIITY 
IRANSPORTATION . DIS'rRIBLfriON AND VARIATION 
NEIWORK---------------- IN IHEIR USE

1 INCOME 1.EVEI./ 
ICAPITAI.

(both hxjman and physical) influencing the disCribuCion of primary schools aixl 
variation in their use. The interrelations of these factors are also clearly 
shown in the model.

POLITICAL FACIORa
MISSIONARIES 1

It is not surprising that in an undertaking of this kind, it is natural 
number of difficulties/limitations have to be encountered by the 

Among those faced by the researcher include:
(1) Inadequate background reading material. Very little research and hence 

literature exists on the factors affecting primary school distribution and 
variation in their use in a developing country like Kenya, hhatever has been 
written so far on this subject has tended to embrace a unit larger than a 
Division or has tended to involve only urban schools.

(ii) This paper does not intend to discuss the appropriateness of the present 
content of education. We are aware of the criticisms which have been levelled 
against the content of Kenyan education for being academic and elitist in 
orientation, but this shall not be dealt with here. It needs to be pointed out 
however, that equitable distribution of education also means provision of 
appropriate education that prepares the recipients to participate gainfully in 
the economy.
(iii) The time allocated for this research was too short and not all the data 

required could be collected. This meant that the researcher had to cut down on 
the sample size to 36 schools, that is only 12 schools could be visited in each 
of the three locations.
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'Ihere

1.8

certain prinviry
'Ibis at times

JUSTIFICATION AND SCOPE OF THE SIWY

Ibe significance of Chis study can best be illustrated ty offering an 
overview of the problems that afflict the rural areas as far as living standards 
and the provision of educational facilities are concerned. There is every need 
to improve the quality and quantity of rural educational facilities to meet the 
prevailing demand and thereby contribute to an improvement of the quality of 
ife in rural areas. This is a significant contribution in the development of 
his country. Accessibility is also critical to the inprovement of rural

spontaneous and unco-ordinated tarambee school constructions resulted in imbalance of the educational facilities 
available m many parts of Kenya, Kat it is inportant to note that to do such a 
tudy at the macro level (i.e country) is rather parochial and does not reveal

/13

(iv) Data f»-om secoudary sources was missing in certain cases, and where 
tC was avahlable, it was very unreliable because certain educational facilities 
fail to send their monthly returns to district (and division) headquarters 
regularly.

(v) Financial constraints also limited the data collection because those 
educational facilities located far from the researcher's centre of operation 
could not be visited more than ones due to high transport costs and .in some cases 
the researcher had to walk long distances to reach some schools which was time 
consuming and tedious.

I
(vi) There was also Clie problem of co-operation from heads of 

schools, who nude it very difficult to hold interx'iews with pupils, 
necessitated visiting some educational facilities a number of times if the head 
of a certain primary school was not available to grant permission or comnents. 
Certain heads also gave false appointments which never materialised.
(vii) Data collection on the incomes of the people was the most difficult 

task the researcher experienced as some people gave wrong information about their 
incomes which they did either intentionally or unknowingly. The researcher had 
to avoid using wages and salary incomes only as indicators of class position of 
a person mainly because of the process which is conmon in Kenya of straddling 
between permanent employment and private enterprise. This means that a person 
may be earning an income from permanent employment, while also employing labour 
in a private enterprise. This makes it difficult to detennine his class position 
solely on the basis of employment.
(viii) lastly, we intend to limit ourselves to the discussion of primary 
education, thereby leaving out pre-school, secondary and post-secondary education.

Nevertheless, the researcher believes that his pioneering work will in 
uture, provide a useful avenue of research by geographers and those in allied 

disciplines.
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the Kenya Government

rural areas where the
a world-wide

actions and others not included 
that basic education 

ways for developing 
--- J (i.e. conditions

has J
part of educational policy (mainly for the expansion of educational facilities 
meet the requirement of the increasing number of school-age children).

In any case, the above mentioned chain of i ‘ ' 
here indicate the realization, on the part of the Government 
IS necessary for national development as it is one of the i 
human resources. This, then means that, under ideal conditions

..... /!<

Che situation at Che micro level (i.e Division, location, sul>-location).
On Che use of educational facilities, it is important to find out Uiat 

people consider important in.these facilities. Ibis can give an overview to the 
problems they experience in the use of the existing educational facilities and 
what they Chink can bp done. Ibus, ic is significanC ChaC Che sCudy should 
identify these shortcomings 'for future rectification.

It is often stated that it is a right of every child to receive at least 
some loin of basic education. But Che concept of basic education varies from 
country to country and also from time to time depending on the definition attached 
to it. It also depends on the financial and Che overall level of development of 
aparticular coutry or region.

In Kenya, the facilities which enable every child to acquire primary 
education, which we shall refer to here as basic education, are normally provided 
by the government. Indeed, this is an attempt to make primary education universal 
throughout the

Indeed, this is 
country.

On Che realization of the meagre financial resources, the Kenya Government 
since independence, accepted Co raise funds on harambee basis and this forms

 -- . But this
spirit of raising funds on harambee basis has several loopholes, one of which 
being the widespread regional inequality in terms of the distribution and use of 
educational facilities. For instance, thoseai’cas with stronger economic and 
political power still continue to have more and better school facilities than their 
contrasting counterparts. Consequently, there has been a widening disparity in 
the distribution and use of education amenities among regions and even among small 
administrative units such as Division and locations in Kenya.

As a next step towards the achievement of universal education, the Kenya 
Government in 1974, offered free education from standard I to IV and in 1979, 
free education was offered from standard I to VII. But free education decree of 
1974 and 1979 also had several loopholes. By the time they were declared, the 
teaching force throughout the whole country was still inadequate and, in fact this 
has led to serious regional disparities in the quality of education received. Ibe 
urban areas and those areas where there were many jobless school leavers managed 
to gain to the greatest disadvantage of the "depprived" 
recruitment was substandard. But it is important to note that this is 
problem.
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be dealt with.

1.9

School opportunities;

I

operational DEFTNITTONS :
Schools:

a geographical. Investigation aiKi analy.si 
may be able to find out the factors uhicl

for £1

refer Co primary schools, standards 
gd^ional faclllcies:

one to eight.

learning facilities 
use y t e pupils at the primary school level, 
refer to chances of getting into prinnry schools 
given population or a section thereof.

Inhere school facilities arc v.’cll distributed, easily accessible and in close 
proximity to the users etc, every child of school-age should have a desire 
to be educated, hlou'ever, it is likely that the urge to be educated will lx? 
stronger in the urban areas than in their rural counterparts.

Ihus, the provision of educational facilities plays an important role in 
both the learning and planning processes, especially in a developing country suci 
as Kenya, where there are meagre financial resources. It is also important 
to note that inspite of the awareness which most Kenyans now have about the valu( 
of education, there are certain constraints which limit the successful implemen
tation of their objectives. Some of these constraints iitiy lx? physical, stxrio- 
econoniic, political, religious etc. All have worked either singly or in 
combination to have the objectives unrealized. But it is important to note that 
these constraints vary from place to place, from time to time and also from 
individual to individual so that they have created variations in the distrilxjtioi 
and attendance of primary schools.

It is, therefore important that 
be employed in this research so that 
might have led to the existing spatial distribution of primary schools in Bondo 
Division. Furthermore, through the same app^ach, it will also be possible to^& 
out the reasons for^ the variation in use of the existing educational facilities 
During the researcher’s pilot survey, it was found that there is a wide variatioi 
in use of primary schools as some facilities seemed to be overutilized while*’^ 
are underutilized. *

It should be noted that although this study will be limited to the 
administrative area of Bondo Division, use of educational facilities in the studj 
area goes beyond the study area because some education institutions have a 
catchment area going beyond such boundaries.

It is hoped that a number of factors ranging from physical to human and 
a host of others which affect primary school distribution and variation in their 
use will be identified during the course of statistical analysis after testing 
several hypotheses. However, only the most outstanding and important factors will
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CLass:

average monetary monthly earning from wage, salary and

Sctx3ol quality;

Accessibility:

CHAPTER 2

2.0 background of study area
2.1 IMIKODUCTIQN:

!l 
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I (

I
Fducatioml inequality:

in this context accessibility refers to the location of primary 
schools in relation to the nearest main road in the region.

I refers to the 
education i.e 
It is used in 
of educational facilities in the study 

refers to a group of people of more or less the same income level in this 
context, we can also define class in terms of the position or location of 
an individual in the process of production, and in the disposal control and 
sharing of the products of production and also considering wage and 
salary incomes.

Income: refers to the 
other sources.

regional disparities in the provision of 
interlocation and intra-location disparities, 
this context to mean unequal distribution

area.

Regions, oiving to their location and physical character seem to have 
implied certain models of life. But betvs^en the physical land-scape 
and economic response, there exists always man, with his particular 
abilities, desires and caprice vdiich together determine tlie 
level of any kind of development in the given region”.'’^

This chapter has two main aims: the first is to examine the geographical 
location, the physical character and human background of the study area in an 
attempt to grasp or understand the nature and the general spatial structure of 
socio-economic development characteristic of the study area(i.e Bondo Division). 
The second is to examine all the natural resources and the existing infrastructure 
(mainly transport network) of the study area.

It is hoped that an integrated analysis of this kind irf.ll certainly give 
some Insight into the geographical factors Uiich influence the distribution and 
variation in the use of educational facilities which is the sole theme of this 
paper. Emphasis is put on the major demographic and social features, infrastructure 
and other natural resources which are thought to be of crucial inportance with 
respect to our research objectives.

refers to the pupils' performance in National Examinations 
(i.e C.P.L./K.C.P.E,) as indicated by the average mark score 
per school.
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2,2 lOCATION, LKlKNr AND SIZE:

It is

2.3 ADMINISTRATIVE AND POLITICAI. UNITS

TABLE 2:

North Sakwa

I t
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27
24
70
38
0

Atom
Ajigo
Maranda
btyawita
Bondo T.C.

DIVISION 
Bondo

iocation
South Sakwa

SUB-1 OCATION
Migwena
ttyaguda
Nyang’oma
Bar-Kovd.no

The Division is located approximately id.thin latitudes 0^13’ S and 0^18' N 
and longitudes 33'’ 58' E and 34® 33’ E, which enclose Siaya District, 
almost bisected by longitude 34® 10’

AREA (IN K^r)
54
49
81
41

To the South and South-West, the area is bounded by lake Victoria (Uiich 
form an important transport system and fishing ground which benefits mainly the 
local people as well as supplying the national and international markets).

With an area of 574 K^f Bondo Division covers approximately 167o of Siaya 
District.

Bondo is located within the western side of Kenya, towards Che eastern end of 
lake Victoria (see figure la/16). Bojxlo Division borders Ik»ro Division in the 
North id.th River Yala being the natural boundary, lhe Bunyala Region in the Western 
Province is in the north-eastern side of the division aixJ in the East is the 
sister division of Rarieda which was splitted from the former giant division by 
the Presidential Commission for Boundary changes.

Bondo Division has its headquarters at Bondo Rural Centre. Initially, the 
division had 3 locations, with a total of 14 sub-locations. The division is headed 
by a District Officer. The locations and sub-locations are headed by Chiefs 
and sub-chiefs respectively.

ADMINISTRATIVE UNITS IN BONDO DIVISION (UFTD 1988)

Kovd.no
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TOTAL 3 14 574

Source:

DIVISION lOCATION SUB-IOCATIONS
Bondo

TOTAI. 22

Ward

Bondo Constituency

Bondo Urban Council
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- ____________

Cons ti tuency/Counci1

3
4
3
3
3
3
3

North Sakwa
South Sakwa
West Sakwa
Central Sakwa
East Yimbo
West Yimbo
Central Yimbo

East Yimbo 
Central Yimbo 
West Yimbo 
Central Sakwa 
South Sakwa 
West Sakwa 
North Sakwa 
Bar-Ko^i7ino East
Btir-Kowino West 
Nyai5ata Isast

SUB-I OCATION 
i^amonye 
usigu
Usenge
Got Agulu 
^bgcta Island

DIVISION

Bondo
1 OCATION

Yimbo

Central Bureau of Statistics,

-.3.1 NEl>l POI.ITICAI. DIVISION:

ARE;\ (IN KM^)
103
47
18
11
7

Source: District Commissioner's Office, Siaya District.
Table 4: Current Political Units 

““i ----------

The Division which is a constituency of its own is currently having seven 
locations >vith twenty ti^ sul^locations altogether, the locations are North, West 
South and Central Sakwa, East, Central and West Yimbo (see table 3).

Table 3: Current Administrative Units

"Kenya Population Census 1979 Volunie 1"
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Nyawita West
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2.4 FHySlOGRAPHY AND DRA1N/\GE:
•^•1 mYSIOGRAtW

into
1.
2.
3.

cool temperature 
occur in late

covers that part of the district lying Ndnw 915m a1x>v(‘ 
--------------- 1 total area, 'lhe area lies within the 

gently but obvious slope Cowards lake Victoria which 
structurally it is part of the down-warped lake Victoria Basin, lhe

is fairly flat Ixit is intex*rupCed in some places by an 
_ , Got Abiero, Utonga, Usenge and Abom Hills

Bondo Di vi s i on
level, forming about 16% of Che Districts
Nyanza low Plateau with a 
shows chat
terrain of the study area
abrupt rise in altitude by Serawongo, 
which are spatially scattered over the landscape.

To the west, the study area partly lies within the Nyanza lowlands. Ibis is 
a relatively minor region. It is a low lying swampy tract of land which is very 
^ch prone to flooding and embraces the River Yala lowlands which forms a natural 
boundary between Bondo Division and Busia District to the West and covers the 
western parts of Yimbo location.

The lakeshore is very much indented forming minor bays and headlands (for 
example, Nyamonye Bay, Lwanda Konyimbo Bay, Shinyanya Bay, Utonga headland, Riskis 
eadland, etc) which in turn form the major fishing grounds in the area. Terraces, 

raised beeches and gravel deposits are also cormion along the lakeshore.

our REIATION TO ECONOMIC ACTIVITIES CARRIED
- J
A critical analysis of the general layout of physiography outlined above 

indicates that Bondo Division is having the following notable physical features 
which determine the type of farming activity to be carried put and hence the 
general development of the area which in turn influences the distribution and 
variation in use of educational facilities. We therefore divide Bondo Division 

three major physiographic regions namely:
lhe Highland regions
The Middle larki, and
The lakeshore lowland.

HjE HIGH! AND REGIONS
These are areas which form a continuous belt along the River Yala from the 

Abom Hills in North Sakwa to Ramogi Hills in Central Yimbo location.
lhe high altitude (about 125C>n) in these regions provide the 

suitable for the formation of the convectional rain wliich usually
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central ly in the division anti also in tlie South-

Due to Che 
group 1410 

since there is

This forms a
Rarieda Division i

! iiri.de plateau uhich stretches 
to Usenge Region in the Western 

farming dominate farming activity
------- —» Co the fact tliat

Ihc hot-u'cC climate of these places provide room for 
variety of livestock raising range from bec-kceping, goats,

Thus these physical features determine the development potential and 
hence the income level of the local co™o.ity U.ich in turn may possibly 
be reflected in the distribution arxi variation in use of the existing 
educational facilities in any given region as .v shall see in the next 
Chapters.

afternoons in most cases, 
mixed farming where a ’ 
cattle andpoultry farming.

Iho other highlaixl regions lie i - --

Western tip. 'Ihese comprise Odiando, Abiero and Serauongo Hills, 
insufficient rain in these regions, the fanners are the small scale 
diyell much in cattle raising, goats are the najor animls raised 
plenty of l^ri.ld plants that they feed on.
'IHE middle I AND:

cassava, vegetables, all of v4iich are

centrally from the border with
side of the lakcshoro.

is th*””?® practised by „»st inhabitants. 'Ibis

land -l^vate theircom ® Cherefore miss to tap the February rain ishich is the
cornerstone to successful harvesting here.

‘lhe crops grown include maize, millet, 
grown by small holders.
IHEJAKESHORE IQWIANDS:

The lakeshore has a narrow belt of land rather flat in most places. This is 
casio.ially cut by the mouths of seasonal streams which rise-from the middle larxls.

lakes^’^'V^’^"® l-nds along the
n^^kltX t “h-h are readily

oca y. Fishing forms the major economic activity in the region.
tSS: This physiographic distribution is in^rtant and indeed fundan^ntal at 

the landscape ecology (that is the canbined physical and htrnmn landscape) 
in the above named three regions contrast sharply. Generally lowland 
Bondo IS largely a negative environment which presents excfliting 
development challenges. These physical features have a bearing to the 
division's development potential. Areas with higher altitude and therefore 
higher rainfall have a higher potential for both agricultural and 
livestock production. River Yala as well as lake Victoria have high 
potential for irrigation activities and fishing. Where the altitude is 
low (as in most parts of South Sak,ya and Yimbo location) and hence low 
rainfall, drought resistant crops have better prospects. The Yala swanp 
once fully reclaimed, can add to food and cash crop productivity

iiri.de


!•

» “«•*«> •■» -cpubi.
w. -Hu. “'™*' “>»'. g nerally good drainage is aim jor feature of Bondo area.

•*5 gj^tOGY AND SOUS
i.l GEDIOGY:

amount to nr-re gullies draining flood water
> and they hardly hold water for more

1 into this section of the Nyanza 
on the slopes formed by circular or elongated

•^.2 DRAINAGE:

by “ ““‘"■bedtL '“‘"“"'b" •>'«•“< bb" being ch. „i„
yp . these rock systems are pre -Cambrian rock formations estimated to be

sin^ilaLS.^r " J-taposition and because they have a number of other

These rocks consists of great thicknesses of various types of 
and naterials in which basalts, tufts, trachytes, andesites, rhyolites

grey wacke are very common. Ihe volcanics v^re inter-bedded with a number of 
^se-grained sediments such as conglomerates, quartzites and banded irons tones. Ihe 

e system was later intensely altered duringarchaean times by heat rising from 
reater depths (thermal metamorphism) and during these processes mineral belts
re interjected in association with other instnjsions.^^

^yiRQNDlAN SYSTEM: Indications are that these rocks are '
’^thologically. they con'sist 

mating bands of sandstones, grits and mudstones u4th
It is important to note that relatively little

advanced age, their com,ilicated deformations 
t eir highly altered nature due to both thermal (heat) 

metamorphism have meant that to study these rocks is 
Nyanzian system rocks are thus Che oldest rocks 

Kenya as a whole. They are commonly dated as lower

the st H bo-ndar^b betweenCh stocy ,,ea and Busia District, no major river dissects the stbK.y arZ. River 
are other" Victoria through the Yala Swamp, -il^ere
directly iZ , Zv” Significance draining e-i ther
clt H tributaries of the much larger riverCited earlier (i.e River Yala).

^tlny streams in the region amount to nr-re
into the Nyanza Gulf during Che rainy periods
Chan five months. The seasonal screams chat drain
Gulf are essentially parallel streams
low hills.

younger than amd may in fact 
-J of 

waterlain conglomerates.
research has been done on 

and contortions 
and metasomatic (chemical) 

an extremely difficult task.
not only in Bondo but also in 
pre-cambrian.
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Nyanzian

study in physicala
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are

son 5 ON HII.IS AND MINOR SCARPS
Soils veveloped on undifferentiated Basement system rocks, predominantly

gneisses:
/22

Sandstones, 
conglomerates, 
quartzites, 
phyllites, 
limestones, pelites 
volcanics and 
ironstones.

Slight metamo- 
ophism of 
Ablum and 
Ehibu Serlties 
Granites 
epidiorites, 
Gabbros.

The land is mainly a
Dominant soils are s(j)ils on lower-level uplands (17211, 174U). 

moderately deep. Inselbergs have shallow soils.

MAIN ECONObUC USES 
(AFFER Pin-FREY, 1960)
Gold, Silver

SYSTEl^S
Karirondian

REPRESEN'IATIVE 
ROCKS
Arenaceous and 
argillaceous 
sediments.
Conglomerates, 
hornblende, 
andesites, etc.

lhey usually vary 
a relatively high

peneplain and slopes very gently from east to west.
Some of the upland soils

Along the Yala River, young alluvial soils are found, 
greatly in texture and colour over short distances, but may have 
natural fertility (368P1).

Gold, Copper, Zinc.
Chromite, Cobalt, Silver 
Corundum and other 
other minor minerals.

'lECIONlC 
EVENIS_______
Metamorphism 
with isoclinal 
folding with 
N.E. and S.E. 
trending areas. 
Granites 
Syenites and 
dolerites 
intruded.

'Ihc rocks derived fran these CaO systems (i.e mainly from Nyanzian system 
and partly from Kavirondian system) are of great economic potential as can be 
seen in table 5 l)elow.

Source: Ojany, F.F. and Ogendo, A.B. (1988): Kenya, 
and human geopgraphy, longman.

• SOU. DISIRIBUTION, FERTILITY AND MAJOR CHARACTERISTICS

Below is a summary of soil types and their characteristics.^

In the middle parts of the division (mainly in Sakwa) a variety of soils 
occur in the valley bottoms (383V). These soils are mainly poorly drained, often 
mottled and subject to flooding.

TABIE 5: ECQNDMIC USES OF THE EXISTING ROCKS IN HONDO DIVISION
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172U =

Soils

371s

....23

to strong brown, friable 
and orthic FERRAISOIS).

sliallow soils over petro
soils).

Complex of well drained to poorly drained, deep dark reddish brown to 
black, firm silty clay to clay; in places colcareous and/or cracking, 

ferrals J" are orthic
plain and" T Phaeozones (black cotton soils), rvch of the land is
P and slopes gently from the east to the \^st. M,ch of thp cr^n  
on granite and mudstones. These soils tend to be ivell dr ■ t ^^velopedo be ivell drained, very deep, dark red

= Complex of excessively drained to well drained, shallow, dark red to 
broivn, friable, sandy clay loam to clay; in may places rocky, bouldery and 
stony and in places with acid humic topsoil (dystric REWSOIS; with 
I.IIHOSOIS, humic C/\MBISOIS lithiophasc and rock outcrops).

SOUS ON iq^-LEVEI. UPIANS

Very poorly drained, very deep, very dark grey to biack, firm, cracking 
clay, with acid humic topsoil (seasonal swamps) (humic GIEYSOIS).
Very poorly drained, very deep, dark grey to balck, firm clay, with acid 
humic topsoil; in many places peaty (permanent swamps) (humic GI.EYSOIS and 
dystric HISIDSOIS).

soil s IN MINOR VAI .LEYS
383V =

Association of:
(i) Well drained to.moderately well drained, 
plinthite (about 50%); on interfluves ("murram chirass"
(ii) Well drained, vipry deep, dark reddish brown 
clay, on valley sides (dustric/eturic NITOSOIS

Soils developed on acid igneous rocks:
178U = Well to moderately well drained, shallow, dark reddish brown, stony to 

gravelly clay over petroplinthite; in places moderately deep to deep 
( 'murram cuirass" soils (80%>; with ferralo-chromic ACRISOIS).

developed on granites:
Complex of:
(i) Well drained, moderately deep to very deep, reddish brown to yello:vish 
brown, friable clay, over petroplinthite (orthic FERRAISOIS, partly 
petreferric phase; ivith orthic ACRISOIS,
(ii) Moderately well drained, shallow, browo to dark brown soils over 
petroplinthite (about 30%) ("murram cuirass" soils).

sons ON SWAMPS
370s

Soils developed on intermediate igneous rocks (andesites, etc)
Well drained, moderately deep to deep, dark reddish broi.^, friable clay, 
in many place,s over petro-plinthite (chromic I.UVISO1S, partly petroterric 
phase; with "murram cuirass" soils).

174U =
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2.6 CLIMATE:

characteriestic and

and the influence

table 6: MEAN ANNUAL RAINFALL

YEAR

Source: Ministry of Agriculture, Bondo.
lower than in a typical equatorial climate.

/24

sandy clay Co clay with acid 
is moderate to low 

like 
The

sandy clay.
soil types are illustrated in

month
JANUARY 
FEBRUARY March APRIL 
MAY 
JUNE 
JULY 
august 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 
total

1983
16.30
37.60
44.60
53.00

183.30
50.30

115.60
25.00

181.30
40.80
222.80
153.93
1124.53

1985
92.50
26.60

100.70
147.20
85.70

123.80
53.40
91.80
51.10
71.60

137.20
56.25

1037,90

1986
35.20
18.10 

125.50 
184.60 
79.00 
26.00 
26.00
7.00 

NIL 
38.60 
64.90 
45.50

624.40

1987
17.60
38.30 

117.00 
317.00
49.90 
105.90
66.00 
19.00 
55.30
33.50
23.40 
20.80

869.55

1988
56.80

118.90
50.10
76.40

214.70
84.40
37.70
55.30

120.80
58.80
78.10

107.00
1059.00

AVERAGE
43.68
47.90
87.58

155.64
122.52
78.08
59.78
39,62
81.83
48.66
106.28
_76.70
948,27

really dry month, 
variations and are,

rainfall totals in the 
in any case, much/

FIGURES IN MM

Although there is no 
region show considerable

The study area experiences the modified 
the Lake Victoria basin. The climate is thus 
by humid
Zaire. Here also, 
of this body of water.

equatorial climate of 
considerably affected 

westerly air stream coming across Lake Victoria from Che 
modifications result from relief

co yellowish red friable Co firm, 
humic Cop soil. The fertility of these soils 
but with modern farming .technology quite a number of crops, 
maize, sugar cane, coffee, millet, beans etc can be grown, 
narrow lakeshore flats are covered by lacustrine sand and

The distribution of Che above 
figure 4 and 5.

In Bondo, as in the whole Kenya and any other East African 
countries, ;the systematic collection of all weather data is done by 
Che East African Meteorological Department. This is one of the major 
scientific otg3nLsatlcns of the East African Ctnmnity and i<qs first established in 1929 althx^i 
the measuring of rainfall had been started in Mombasa back in 1891. 
Since agriculture plays a dominant part in Bondo economy .•> . thorough 
understanding of climatic characteriestic and variations is of the 
Utmost importance.
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2.6.1 R/XTNEAtl.
I

/15

I

^vhere the altitude 
hinterland with

<i rather’ i I’re^^ul ar 
Ihennh the rainl’all
■n eiH.‘ y(?ar and another 

xnflucnccd by proximity to the lake.
variation is so great, (hat. droiiehl. Iras 

possibility that occdurs all too ii-equcntly. Monthly 
considerably' Irom year' to year and the higliest 

variation is found for- the months January t.o zXpi i and 
Miiy (i.e. the rainfall can be most siuely preclicled for Ap.-il and May).

'ITie rainfall generally occurs as local slK.wers or st.onas caused 
y convection aided by topography, lhese storms occui- mostly in the 

afternoon. However, since this area is located in the i„m,ediate lakeshore 
Kiore the day temperatures are lower (due to the cooling effect of the 
ake), storms occur also in the early morning when the land has cooled 

convention takes place over the relatively wai-mcr lake.

It is important to note that rainfall distributioin and amounts in 
he division are highly influenced by the altitude and wind direction. 

Ihe division is relatively dry in the southern and south-western parts 
near the lakeshore (covering most parts of Yimbo and South Sakwa locations ) 

XS low, but tends to be wet about 10 Km. in the the 
many transitions in between as the alt.itudc,. jncieas<ts.

I
Ihi.s part of the Lakeshore sid'fers frcnii 

rainfail that ranges from 75O mm to 1000 iinn^^. 
pal.tern is chai-actei-ized by gi-cat vai’iation betwe< 
it is clear that the pattern is 
Ihe year to year rainfall 
become .serious 
rainfall also varies 
coefficient of

There is marked drouglit (which occasionally result in late 
planting and high animal mortality) in January and February. Between 
^rch and May, there is adequate rainfall which is more or less unevenly 
strxbuted in the region, but the rain diminishes from June onwards.

In general, the rainfall in the area may be tenned as bimodal. 
.e long rains occur from March to May while short rains come between 

&ptember and November. However, the short rainy season is too short 
to adequately support crop cultivation so that for all intents and 
Purposes, there is only one season in Dondo (i.e the long rain 
season).
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Monthly rainfall in m.JAN FEB MAR APR MAY JUN JOI. AUG SEP OCT W DEC
32

65 136 88 14

1219M 96 89 63WaterSupply

OF REC.
ANNUALRAINF.MM

383 5816

88 104 108 86
85 174 133 49 39 55 ,68

TABLE:?: KAIKFALI. FIGURES FROM VARIOUS STATIOMS
having at least 10 years of records up to 1976.

/26

1| These figures of rainfall reliability should be exceeded normally in 6 out of 10 years 
Source; Jaetzold, R. and Schmidt, H. (1982); Farm Management Handbook of Kenya, Vo1.II/a '

864601 prob'* 727Average9034021 Usigu 1234M Disp

60 57 107 182 135 67 51 83
13 46

105 164 137 41 35 41 33 48 86 7666 136 88 14 12 24 18 23 47 53

KO. A® NAME OF YEARS KIND ALTITUDE STATION OF 
REC.

9034036 Bondo 28 Average 1106 
60’4 prob’' 996
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TEMPERATURE Though elsewhere in Che counCry, height and aspect 
are the two main factors which exert the greatest influence on 
temperature, the influence of Lake Victoria is nore important in 
the study area. But below 152m above sea level and around bake 
Victoria Che influence of land and sea breezes is more important 
than any other factor. The cooling effect of bake breeze reduces 
maximum temperatures. The mean monthly temperatures vary by about 
1.5’C between Che lowest and the highest. The annual temperature 
variations are equally limited, the mean monthly differences being 
less Chan 3’C. The mean maximum temperature is about 28.5’C while 
the mean minimum temperature is as low as 15.9^C giving a total 
average of 22.4’C.

The variations in temperature are well correlated with the 
movements of the sun. The lowest mean monthly temperatures occur 
in July and January when the sun is respectively further North and 
South. The highest mean monthly temperatures occur in March and 
October just before the arrival of the rains.

Diurnal changes in temperature is less due to the cool lake 
reeze reducing the maximum temperature. In the absence of rain, 

the temperatures exhibit very remarkable scorching effect and often 
render the ground devoid of grass within a short period.



J F H KA J J SA 0 H D

19 67 195 191 125 33 865 ran17 35 30 35 90 28

22,3 23.7 23.2 23.1 22.0 21.0 21.0 22.0 22.0 23.0 23.0 22.0 22.4

68.1 68.1 75.0 81.0 80.0 80.0 78.0 76.0 71.0 >9.3 69.1 69.0 73.7

3.7 4.2 3.8 3.2 1.1 2.0 3.1 3.2 3.6 3.6 2.5 3.1 3.2

-21-

wm
(KM/HR)

BraAME 
(’Cl

dim
VARIABlfS

TABIE 8; AVERAGE RAIfiFAI], BKRAmE, BMDIIY AND (»SPEED 
IN THE SMY AREA

RDATIVE
HIWDUY (7.)

RAINFALL 
(IN mi

AVERAGE m.

Source: Fbteorological Observation Records (1969-791 Usigu ferwmlngipfli station
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6,3 WIND:

3 HUMIDIIY

evaporation averaging between ISOOrrmmean

ecotogicai

As noted earlier, Ceinpcraturc varies with the altitude rising frojii 21’C 
in the north-west to about 22.5’C along the shores of lake Victoria in the South.

parts of ghe division and especially the lake 
into semi-humid, semi-dry lower midland 
--- » location in Bondo Division.

• agricultural potential is rather low and 
sorghum, millet and cotton can do well.

shown 
can 

zones cover 
availabilit

crops such 
higher potenti

but rises 
857o are common at 
Relative humidity 

Thus the most

24 hours.
(see table 8), Thus between March and May, the relative humidity 
goes beyond 80% as compared to 68% during dry months.

Ihe diurnal variations in temperatures cause corresponding (but inverse) 
changes in relative humidity. Relative humidity is lowest in the 
afternoon (about 3 p.m.) when the temperatures are high, 
rapidly with falling temperature. Values of over 
down shortly before and during the rainy season, 
is also affected by wind speed and cloud amounts, 
windy nrj/.th has the lowest relative humidity (i.e February 68%).

AGRQ-ECQIQGICAI. ZONES

Humidity is relatively high with 
to 2000mm per annum.

The dew point usually shows little variationC<±1) during the 
Naturally, dew points are higher during the wet months 
8).

The foregoing environmental variables determine the inherent 
potentiality in Bondo Division.

The Siaya District (in\4iich Bondo is located) can be classified with four 
agro-ecological zones but we shall only limit our discussion to the zone(s) which 
covers Bondo Division.' Ihe Kenya Soil Survey and the Integrated Regional 
Development tester Plan for the lake Basin Development Authority (I.BDA) have 

the lower parts of ghe division and especially the lake Victoria shores, 
classified into semi-humid, semi-dry loi'^er midland zones. These 

the whole of Yimbo location in Bondo Division. Due to its low moisture 

e agricultural potential is rather low and only drought resistant 
as sorehiim i ,,

However, the zone has a

Ihe general iTind patterns are mexjified by convection causes near the lake. 
Ihe alternate heating and cooling of ef the land causes lake breezes during the 
afternoon and land breezes during the nightend early morning. In May and June, 
^'rf.nds are generally at their lowest (see table 8). 'lhey attain the speed of 
2,7 Kni/hr and 2.0 Km/hr respectively. 'Ihe most windy month is February 
i^hen winds travel at 4.2 Km/hr). Wind behaviour regulates navigational links 
betiveen Bondo and different parts of the lake. Such contacts are minimal in June 
when winds are at their lowest speed.
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Fig. . SIAYA DISTRICT — SIMPLIFIED AGRO-ECOLOGICAL ZONES
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tend to be fertile.

ZONE lOCATION
( )

1 387

2 187

SOURCE: KREMU (1986) and Ministry of Agriculture.
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Whole of
Yimbo in

l>/hole of 
Sakwa 
in Bondo 
Div.

CIASSIFICA 
TION

600-
1,100

800-
1,400

1,550
2,200

1,450-
2,200

AVERAGE 
ANNUAI. 
POIENTIAI. 
EVAPORATION 
(bW)

Apart from the few 
resources of 

through fishing and its

n ANr GRasTiu 
raENnAi.
AND POSSIBLE CROPS

Semi- 
humid

Semi- 
humid

AVERAGE 
ANNUAI. 
RAINFA1.I. (hW)

Bondo Division is not well endowed 
scatteredwoodlots there 
lake Victoria which 
related activities.

land use in Siaya District,
2.8 Natural resource base

to medium, cotton 
groundnuts sorghum, 
millet, cassava, 
potatoes, livestock.
Medium cotton, sorghum 
and groundnuts, livestock

agro-ecological zones showing the areas
- as well as annual potential evaporatic

parts of the Division covering the whole of 
are classified in the low midland zone. Ibis
-- 1 zone Ixjt its moisture availability 

slightly higher agricultural potential.
especially within the Yala s.nnp, the zone tends to have 

agricultural production. Crops such as cotton, maize and 
prospects. Livestock ranching can also do well.

Table 9 gives the distribution of the r 
covered, the acreage, and the annual rainfall 
table 9: AGRO-ECOIOGICAl. ZONES

for irrigation as water resources are available aid the soils 
Jbe loiver central and northern

South Sakwa and North Sakwa locations 
5:onc is more or less similar to tlie low midlaid 
tends to be higlier, giving rise to a 
Coupled l^^.th irrigation, 
a higher potential for 
sugarcane have better

for T r except
tor lake Victoria’s f^zaters. lhe only one major river is Yala River, which flow 
south westward draining into' lake Victoria through the Yala swamp. In addition 
there are a few streams which either become tritxitaries of river Yala or drain 
trectly into lake Victoria. lake Kanyaboli which teixls to be salty, add to the 

surface water potential, lhe Yala River has an average anxx^l rain ranging between 
1.3 cu.m/sec. and 27.7cu.m/sec giving high prospects for mini-hydroelectric power.

Bondo Division is poorly endoi.ed id.th sub-surface water resources In the 
waTe^t exhibiting greater potential, u.^erground

tends to occur at slightly deeper levels (15-25m deep), lb the south 
especially along Che shores of lake Victoria, underground l^IatGr h;i i ’ -d When found, (over 25m deep) the ..ter te^ls to L XnT "

with natural resources.
are no gazetted forests. The basic,natural 

provides some people with incexnes
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Co conserve tliese tw natural
Of lace Che acjuaCic life in lake Victoria

average house-hold 
per individual 

in the whole Division

is over 41,000 hectares, 
only 15130,952 ha.

District Technical 
land in the . 
An additional land 
clear picture

IHis calls for an 
if the situation for

However, the Kenya Rangeland Ecological
---- Report No.123 (1986) has shown that

division (54% or 309.96 Km^) is either left
--- 1 area of about 5% is under
of the land use types in the division.
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hlgli povontial sub-surfiico water resources cu'kI 
a certain period both for human 

irrigation activities.

In general, the division luis a 
when fully exploited, it should meet the denund for 
and livestock consumption as uell as

■Ihere is a direct need therefore tv unese l«> natural, resources
(i.e land and water). Of late the aquatic life in lake Victoria has been threatened 
by effluent disposal from the small-scale industries in the lake basin region. 
Studies done by the Kenya Academy of Sciences and the lake Basin Development 
Authority (I.BDA) (1982) have shov.ffi that fish have been dying as a result of affluent 
disposal from the manufacturing concerns. Ihough these studies are not conclusive, 
there is still a need to have this affluent disposal continuously monitored.

•Ihe other natural resource, land is also being threatened. Ihe natural 
vegetation, for example, has been heavily affected by dense settlement, widespread 
cultivation a.xl the cutting of trees for fuel, house construction a.Kl nnking clvircoal 
In addition, erosion and overgrazing has depleted the grass cover in many parts of 
the division and especially in Sakwa locations. With an active campaign in soil 
conservation measures and afforestation programmes, this problem should be able to 
be arrested.

and bbnitoring Unit (KREMU) in Siaya 
much of the total agricultural 
for grazing or is fallow, 

swamp and marsh. Table 10 depicts a

Apart from these two natural resources, there are no other major resources. 
Mining or mineral resources, for example are not significant in the Division. Ihe 
IBDA conducted a study on the mineral resources in the whole lake basin and reconmend, 
Chat there was a need to strengthen the exploration activities for minerals having 
export potential especially gold, copper, rare earth and niobium, vhich seen to 
exist in the region. In Bondo gold deposits occur along the Yala River and around 
Wagusu Beach/market. It is difficult to estimate the gold production level as most 
nu-ning is done secretly and illegally. Hovvever, potential exists in the Division 
and therefore measures should be taken to legalise mining activities which will in 
turn raise the income levels of the local people.

2.9 I AND USE PATTERNS
I

The total area of agricultural land in the division 
Because of the limited rainfall and low fertility of the soils 
can be termed to be agriculturally productive.

According to the Farm Management Handbook of Kenya Vol.2 the 
^ricultural land holding was only 2.14 ha. giving about 0.39 ha 

intensification of agricultural productivity 
— small scale farmers is to inprove.
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margtnal zone.
table 10 (a): I AND USE PATTERNS BY DIVISION (Hra'ARES)

land

TABI.E 10 (h)

W( Hots Cotton Sorghum Bareground
Bondo 90 670 1,580 1,360

SOURCE; Technical Report No.123; in Siaya District, KREMU (1986)
I

I
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S5S:

division
Bondo

Maize
3,930

Bush
12,020

Agricultural
Area (Km2)

574 Cassava
380

Division

Land use pattcni varies 
In the marginal 

for grazing.
more of its land in the

land use

land use

The distribution of this 
Land from one area to another, 
either fallow, bush or left 
NB: Boncto Division lias

Swamp Hedge
5,340 1,240

with the potential of the 
cotton zone much of the land is

Sugar Grazing Fallow
0 12,290 18,290

SOURCE: Kctalcl Report »,.123:

„ I’ reo. tor oromloo oE
dSstoToe e 1»E« todertekeo E„ th.
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lAME 11; AEZ - lAffl AREA AVAIiABlE PER lOION DIVISION A» PER ffiUSmiD A» PERSON

in '00 ha = Sq.Km in '00 ha =Sq. Ku in ha.

Area in agro-ecological zones

AEZ

M IM IM 1» IW IM5 Household Person

South Sakwa 226 13 Sw.4 23 186 63 103 20 4.33 0.71
North Sakiffl 161 8 Sw.2 16 135 6 110 19 0.69
Yimbo 187 10 118 36 82 3.47 0.60

Bondo Division 574' 31 46 58 439 6 209 204 20 3.49 0.56

SOURCE; Jaetzold, R. and Schmidt, H. (1982); Farm Mnagement Handbook of Kenya, Vol.Il/A

lOCATION/
DIVISION
Him
MNSHIPS

Area
total Agricultural land 

percensus
1979

Others 
(roads, 
home
steads, 
rivers, 
etc)

1
fl 

2 
3 u 

r-l
3 
U

....lil

19 
lake 7

Forest 
Res., 
lakes 
Swamps

Non-agric. land 
Unsuit.
Steep
Slopes

Vol.Il/A


2, 10

or*

no schools
Sivamp in Yimbo location.
Island sub-locations.

- >2.-’

agricultural
pr-iinary schools in

The availability of land and soil fertility influences 
production xdiich as 
the area. It is also important to note 
water sources and therefore areas with little 
northern parts of Nyamonye sub-location) have

THE EFl ECTS OF PHYSICAL ENVIRONMENT ON THE DISTRIBUTION AND VARIATION IN USE OF PRlMz\RY SCHOOLS

'lh<* nal.ural cnvi ronniont of an area has an iiiiport.aiii. influfMice on (Jv- 
dlstribut.ion and vai-lation in use of educational facilities in t,he st,udy area. 
The pr(!sencc or absence of such facilities may be related to the relief, 
availability of water, climatic elements and so on. Further provision of 
educational facilities may also be influenced by the country's available natural 
rcsoui-ces from which she must find the fluids to pay for faci I i I i<.-.s and sm-viccs. 
It is therefore important to identify how the environment of the study area 
influences the existing distribution and variation in the use of educational 
facilities.

A look at agro-ecological zones of the study area reveals that most parts 
of Yimbo fall under the marginal zone 'vherc the prevailing climatic hazards limits 
agricultural production and therefore most ixjople in the location have very low 
xncomes. This situation is reflected in the low density of schools in the locatioi 
(about 17 primary schools per 100 square kilometres) as most parents cannot 
afford to build schools on 'harambee’ basis.

The knowledge of rainfall pattern and other climatic elements is important 
because it not only relates to social and economic activities like agriculture but 
also to environmental health. The difficulties of natural environment have 
considerable effects on agricultural production and hence the income level of the 
people which in turn influences the distribution and variation in the use of 
primary schools in the study area.

we have seen influences the distribution of
that most schools tend to locate near 

or no water supply (for example, 
very few or no schools.

In conclusion, it can be argued that physical environment detennines l.uul 
patterns in any given region and this is reflected in any kind and h-v,-! 

cvelopnent (for example, education). It is also important to note that th . 
nuneral resources in Bondo when fully exploited will rai.se tbo /
local people and therefore contribute sxgnificantjy to (li I.-..X ............ ..

Relief influences ixjpulation clistrjbution/sotl.lcnKMit which in turn 
influences the distribution of primary scl.ools. Settlement is mainly to be IVnuul 
where land is more or less level and also where there is good drainage. Areas 
with very rugged terrain have very few human settlement hence tlierc are few 
no schools which are located in such areas. Swamps and marshy lands also possess 

as such areas are unhealthy for human settlement, for example, YaJa 
/^eas with rugged terrain include Got Agulu and Mageta
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and
drained
in favour of freely drained raised grounds \\ihich,

Hondo's population is very unevenly distributed. 
Bondo is a division of a 
per square kilometre.

In absolute terms, 
moderately low population density at only 114 persons

2.11 ItUMAN liACKGRQuI'a
2.11.1 INIBODUCTION

A breakdown of divisional density into location and sub-location level 
reveals great differences and highlights pockets of acute population pressures 
and overpopulation.

The present distribution and density of population in the area are due not 
only to ecological factors, but also to historical circumstances. Ihe study area 
was settled by lineage or clan groups and the amount of land occupied by each 
clan depended largely on the vigour with which such clans pushed their claims 
against those of their rival groups. Sakwa clans, for instance, were able to 
force Ifyoma andAsembo folks out of the area thus enabling them to occupy Anyuongi, 
Migwena and Got-Abiero areas. Consequently these throe areas have the lowest 
population density (see Table 12).

However, the initial settlement was greatly influenced both by drainage 
ecology. In chcosing settlement sites different clans tended to avoid poorly 

areas (which in most cases were infested vdth tsetse fly and mosquitoes) 
besides settlement, were

It is important to note Chat Che main aspects of human population Uiich 
the geographer is nost interested in include: the total number of people in the 
particular country or place (the population size); the spatial distribution of 
tliat population including density per unit area, patterns and types of settlement 
including rural/urban ratios, age-sex structure and composition growth rates and 
mobility. Other vital statistics required include nuptiality, fertility, mortality, 
education and employment. Apart from the above, demographers, that is those ivho 
study vital population statistics are also interested in the interrelations of 
population and economic/social developments. For a development plan of any 
country to be sound it has to take into consideration demographic variables as 
well as socio-economic factors. For instance, when planning for schools, the 
number and age-sex of children have to be considered as i.®ll as the spatial 
distribution of that population. Similarly, population mobility has to be considere<! 
t-hile its distribution will influence the location of distribution and service 
centres, infrastructure and. tertiary industries.

The characteristics of population are also inportant. These include the 
standard of living of the people (per capita), means of livelihood, percentage 
O literacy of that population, and employment opportunities available to the 
working population.

2-11.2 POPUtATION DISlRIBirriON AND DENSITY



reasons.

TABLE 12: SIAYA DISTRICT

1969 1979

SOURCE: Kenya Population Census, 1969 Vol.I and 1979 Vol.I
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POPULATION DISTRIBUTION IN BONDO DIVISION 
I

114 
107
83
86 

163 
213 
117
74 

121 
150 
186 
103 
102 
137 
123

DENSITY OF 
POPULATION

TOTAL 
POPULA TIQN
50,761
14,960
4,819
3,478
2,183
4,480
35,802
3,581
3,749
3,176
4,593
6,752
3,804 
4,327
5,820

TOTAL 
POPULA TIQN 
65335 
20073 
8578 
4122 
1879 
3853 

45262
5249 
4637 
3705 
5208 
8360 
5634 
5679
6088

AREA IN 
SQ.KM 
597 
212 
122 
51 
13 
26 

385 
72 
39 
27 
27 
82 
55 
40 
44

DENSITY OF POPU 
LATION
85
71
40
68

167
172
73
50
95

120
169
82
70

109
131

AREA IN 
SQ.KM 
574 
187 
103 
47 
11 
18 

387 
70 
38 
24 
27 
81 
54 
41 
49

BONDO DIVISION 
YIMBO 
Nyamonye 
Usigu 
Got Agulu 
Usenge 
SAKWA 
Maranda 
Nyawita 
Ajigo 
Abom 
Nyang’oma 
Migwena 
Barkowino 
Nyaguda

favourable Cor sCraLogte reasons. The present population dlstrtbnti'p 
in the area reflects the influence of these two basic factors i.e 
ecological-historical influence. High population density areas are 
experienced in freely drained raised grounds while the lakeshore 
flats and stream valleys are often set aside for communal grazing. 
In 1979, the location with the highest population density per 
square kilometre was North Sakwa (120). It was followed by South 
Sakwa (113) and then Yirabo (107). A further breakdown into sub
location reveal even higher levels for rural and peasant populations. 
For example, Mageta Island, Usenge, Abom, Got Agulu, Ajigo and 
Bar-Kowino sub-locations had densities of 234, 213, 186, 163 150 
and 137 persons per square kilometre respectively. .Within these 
sub-locations, some villages had very high densities. Similar cases 
are common especially in North Sakwa.
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TABLE 13; POPUIATION BY SEX AND SUB-LOCATION

FEMALEMA1,E TOTAL DENSITY

NIGWENA 3011 1106 102
NYAGUDA 3296 940 123

4034 4326 8360 1366 103
2524' 3155 137

SOUTH SAKWA 113
ABOM 5208 612 186
AJIGO 2055 3705 679 Ik 150
HARANDA 2829 5249 838 70 Ik
NYAWITA 2527 4637 38 121
BONDO T.C. 369 702 0 219
NORTH SAKHA 19501 2985 161
NYAMONYE
USIGU 1929 86
USENGE 1764 3853 18 213
GOT AGU1.U 996 1879 235 11 163

1641 7 234
20073 187 107

35087 65335 10752 574 114

SOURCE: 1979 KENYA POPU1,ATION CENSUS VOL.I

MAGETA ISLAND
YJ®
DIVISION BONDO

NYANG'OHA
BAR-KOWINO

ADMINISTRATIVE
AREA

883
788

30248

11973
2336

8849
4062

1650
2420
2110

333

2623
2792

853
10647

10652
4516

13788
2872

2193
2089

5679
25761

8578
4122

5634
6088

NUMBER OF 
HOUSEHOLDS

315
3448

1659
645
594

907
4319

718
138

SQUARE 
KILOMETRES

103
47

226
27

54
49
81
41

120
83
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DIAGRAM

I
I 

YIMBO 

sub-
locaCions of

SOUTH -
SAKWA 

- NORTH -- 
"^SAKWA

Usenge, Wichlum etc. 
of buildings 

hotels, and flour
They are best

Source: Republic of Kenya; Central Bureau of Statistics
1979 Population Census. ’

The high rates of growth in the immediate lakeshore 
is mainly due to low level of out-migration high level 

in-migration, rapid growth of fishing villages along the shore, 
and less frequent incidence of malnutrition. Thus high population 
growth rates in Nyaguda, Usenge and Mageta Island may be attributed 
to rapid growth of fishing villages such as 
These fishing villages consist of conglomeration 
sprawling away from the lakeshore with shops, I 
mills, giving them something of an urban outlook.
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i- BONDO division population TOTALS BY LOCATION

POPULATION GROWTH AND MIGRATION: Population growth rate in Bondo 
Division is low relative to the national growth rate of about 
4.0%. According to the 1969 and 1979 censuses, the area had an 
estimated gross population growth rate of 2.5%. The lake shore 
sub-location of Nyaguda^ Usenge and Mageta Island have the hiehest 
population growth rates of 2.77^ and 4.6%^respectively. Low 
growth rates are experienced in the interior sub-locations of 
Bar Kowino, Maranda and Nyamonye. Low growth rates in these areas 
may, to some extent be attributed to high mortality and out
migration rates.



areas in

TABLE 14: POPULATION OF CHILDREN BY LOCATION

CHILDREN ADULT TOTAL

12819South Sakwa 12942 25761 49.8
9507North Sakwa 9994 19501 48.8
9677Yimbo 10396 20073 48.2

Total/Mean 32001 33332 49.065335

The table is based on 1979, Kenya Population

ADMINISTRATIVE
UNIT

The level of mortality is relatively high in 
It is estimated that out of 100 babies born

The relatively high death

CHILDREN 
(%)

AGE-SEX DISTRIBUTION:
Kenya, 
and low proportion of old people. In 1979, children accounted for 
49.07o of the total population (see Table 14).

known for their busy fish markets and some very decent social and 
lodging facilities that have been reputed in the entire Siaya 
District. The population, both local and from other parts of the 
country is sophisticated by rural standard and the rate at which 
people multiply is high. Fish and fishing are the: axis around which 
life rotates in these "Towns". Malnutrition is therefore practically 
non-existent among the local people. Thus Usenge, Wich't/m and other 
fishing villages act as areas of local in-migration, while 
sub-lecations far removed from the lake form zones of out-migration.

NORTAX. ITY: 
Bondo Division. 
85 die between ages 0 and 15 years, 
rate in Bondo area is mainly due to the frequent out-break of 
malaria (especially between April and July following the long 
rains). Inadequate medical facilities in the area is yet another 
factor accounting2for high death rate in the area. For along period 
an area of 574 K’*’ has been served by a single health centre 
Bondo. Malnutrition resulting from poverty in the region (especialIv 
in South Sakwa and Yimbo locations) is another prominent factor

I.ike in the case of most rural 
Bondo area is characterized by high proportion of childfen

In 1979,

The relatively high proportion of children in the population 
means that fertility rate is very high in the region resulting in 
rapid population growth which is currently estimated at 3.8% per 
annum.

Source: ' 
Census (data).
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THE ECONOMY OF THE AREA

area.

..../39

I I

mined 
Iron

THE EFFECTS OF POPULATION CHARACTEREISTICS ON THE DEVELOPMENT 
OF EDUCATION IN THE AREA

In areas where there is effective resources utilization and 
conservation (as is the case v^zith agricultural land in North Sakwa)^ 
the population, will increase in size through natural increase and 
in-migration, rural income levels will rise and therefore the local 
people will be able to build their own schools on “Harambee" basis. 
These factors and others not mentioned above have probably governed 
the distribution and variation in use of educational facilities 
in the study area. These facilities as will be seen in the next 
chapters, are few (in some cases) and sporadic and are often poorly 
equipped but this is a reflection of the spatial population 
distribution and differential income levels which are in turn 
determined by the physical environment.

The above discussed demographic traits have profound effects 
as the development of education in the area is concerned.

for the high level of mortality in the study area. Directly 
related to high death rates is the low life expectancy estimated 
to be 38 years for N^anza Province.

As we shall see in the next chapter, primary school distributior 
tends to follow that of population. The high populationgrowth 
rates means that educational facilities will have to be expanded 
in order to meet the increasing demand from the increasing 
population of school-age children.

Mining is the only non-agricultural activity (apart from 
fishing) in the study area, Though it is a new field of economic 
activity, it has attracted alot of participants. The main minerals 

(mainly in North and South Sakwa) include Gold, Silver and 
ores.

Poultry and livestock keeping are essentially carried out 
for domestic use, though sales are made at times. A few people 
engage in lumbering (as in the case with Utonga forest).

Agriculture and fishing dominate the economy of the study 
Maize (zea mays) is the major food crop grown by majority 

of farmers though some of it is sold for cash. Due to poor returns 
most farmers have tended to practice maxed farming instead. Bananas, 
potatoes (both Irish and English), sorghum, millet, cassava and 
beans are grown as subsistence crops. Pawpaws and a wide range of 
vegetables are grown also for both home consumption and for market.
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GOLD:

SILVER:

DIAGRAM 2:

Source:

Source:
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Compiled from data acquired from Ministry of Agriculture
Bondo. I ’I

The main rock formation concerned is the gold-bearing 
Nyanzian and Kavirondian rocks.

In Bondo and even in Kenya as a whole, 
naturally alloyed with gold as electrum.

SORGHUM 
(5.2%)

LAND AVAILABLE FOR VARIOUS ACTIVITIES IN SOUTH SAKWA LOCATION

Maize 
(11.3%

BUSH 
(20 %)

FALLOW 
(42.9%)

BUSH 
(31.4%)

GRAZING 
(29.7%)

FALLOW 
(11.3%.

GI^XZIKG 
(19.3%)

diagram 3: LAND AVAILABLE FOR VARIOUS ACTIVITIES IN NORTH SAKWA
LOCATION 

OTHERS------- --
(3.1%)
HEDGES---------
(1-5%)
BARIX’.ROUND
(1.5%)

MAIZE 
(6^

Compiled from data acquired from Ministry of Agriculture 
Bondo.

\ 'COTTON (2.8%)
\ I \ SORGHUM (2.0%) 
\ 1 BAREGROUND (1.8%) 
\ HEDGES (3-0%) ‘

OTHERS (3.4%)

this mineral occurs



DIAGRAM 4: LAND AVAILABLE LOR VARIOUS ACTIVITIES Itl YIHBO LOCA’iTON

CO H ON (1.1%)

from Ministry of Agriculture,

INFRASTRUCTURE

mainly going to concern ourselves
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Source: Compiled from data acquired 
Hondo Division.

(;kaz 1 NG 
(15.6%)

products, 
population

lAI.LOW
(32.5%)

STRUCrURIsS (1.7%)" '■
HEDGES (2.0%)"

M\jyE (2.9%)-
OTHERS (3-6%)

SWAMP 
(28.6%) BUSH 

(11.7%i

Hondo Division exhibits unbalanced physical and social 
infrastructural facilities. The physical infrastucture includes 
facilities like roads, electricity, water post office and telephones 
while the social infrastructure includes facilities like schools, 
health institutions and social halls.

But in this context, we are 
with the distribution of roads- 
ROADS

All these roads assist in linking the various government facilities like 
schools, health centres, administrative centres and even service centres which 
assist in production and marketing of both agricultural and industrial 
It is important to note that transportation network influences both 
and primary schools distribution as we sliall see later in the other Chapters.

Roads in the Division are deemed to be well distributed (except in a few 
areas such as Nyamonye, Got Agulu and parts of Maranda sub-locations) although 
some of them are in poor condition escpecially during the rainy season. The road 
network cuts across the division in all directions. Among the classified roads, 
the longest paved (tarmaced) road is C 27 vhich runs from Ndori to Usenge through 
^ndo rural centre. This road forms the trunk road in the divisionarri all the 
other roads radiate from it as can be seen in figure 8. In addition there are 
3 number of unclassified roads in the division again distributed evenly except 
fn a few remote areas.
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CHAPTER 3

METHODOLOGY OF DATA COLLECTION AND ANALYSIS3.0

INTRODUCTION3.1

SOURCES OF DATA3.2

primary DATA COLLECTION3.2.1

This type of data was collected in two ways 
namely interviews and field observations. 
Where interviews were used to obtain data

In this chapter, various methods employed to 
achieve the stated objectives of the study 
are discussed. The methods used provide a 
means of analysing and presenting the data. 
To a large extent, the methodology used is 
determined by the factors being examined. 
Some of the aspects looked at in this chapter 
therefore include: the sources of data, nature 
of data collected, sample design (i.e. sampling 
technique), data collection techniques, techniques 
used in data analysis and presentation, and 
hypothesis testing and the major research 
limitations (problems) encountered by the researcher 
during the field study and the attempted solutions 
to the difficulties encountered in the field.

The foregoing chapter examines physical and 
human environments as they relate to economi <’■ 
activities carried out in the study area and 
these three spatial variables ultimately 
influence the distribution and variation in 
use of primary schools in the study area, as 
will be seen in Chapter 4.

Both primary and secondary data were collected, 
in order to achieve the stated objectives in 
Chapter 1, section i-s .
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3.2.2. SECONDARY DATA COLLECTION

43

in the field, 
population. 
school pupuls, 
staff members, 
by the researcher were also recorded 
of the primary data.

sampling was necessary because of the 
large population to be studied. This 
decreased the cost of carrying out the 
research as well as minimizing time spent 

in dealing with the entire 
Those interviewed include: 

parents, headmasters and other 
Personal observations noted 

as part

This study also relied a lot on data from 
secondary sources, some of which was not 
relevant to the author's study area. These 
included both published and unpublished 
literature. These supplemented the primary 
data, so as to show a clear and complete 
picture of the study. In particular, data 
from official government documents and statistics 
abstracts were made available. This included 
data on the number of educational facilities 
in the study area, their quality in terms of 
national examination performance as indicated 
by their respective average mark score, population 
served and distribution of these facilities.
From the Ministry of Agriculture, data on climate 
and land use in the study area was collected. 
Tra'nsportjation data and availability of other 
community facilities data was either in published 
or in unpublished form. Most of the secondary 
data was obtained from Headmaster's office in 
their respective primary schools, Bondo 
Education office, Siaya Education Office, Head 
offices of the Ministry of Agriculture (Bondo), 
Ministry of Education (Nairobi), Ministry of 
of Planning and National Development (Nairobi), 
Survey of Kenya (Nairobi), Ministry of Water
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3.3 NATURE OF DATA COLLECTED

3.4 POPULATION AND SAMPLE FRAME

Library (Nairobi) and University of Nairobi 
Library.

The nature of data collected included the 
following among others; a brief historical 
background of the emergence of existing 
primary schools in the studj^ area; spatial 
distribution of schools and variations in their 
use; examination results; income levels; distance 
(in km) from each school to the nearest 
neighbouring school, main road, water supply, 
market centre etc; transportation network; 
economic activities in the study area; 
climate; the number of school-age children 
(5-15) in each sub-location; population density 
by location and sub-location; distances covered 
and time taken by the pupils from their places 
of residence to school; sources of income; 
problems faced by the individual schools and 
pupils et-ce-tera.

All primary schools in the study are<? formed 
the' universe population. It was not possible 
to cover a relatively complete survey of the 
universe population, due to the limiting 
factors stated in Chapter one. Section 1«7. 
Therefore, a random sample frame of 36 schools 
was sampled (on the basis of administrative 
units) as a representative of the universe 
population.



TABLE 15

NUMBER OF PRIMARY SCHOOLS SAMPLED

LOCATIONS NUMBER SAMPLED

South Sakwa 12

North Sakwa 12

Yimbo 12

Total 36

Source: Field Work, (1989)

DIAGRAM 5

VIEN DIAGRAM SHOWING STRUCTURE OF RESPONDENTS

LEGEND

Teachers

Source: Fieldwork (1989).

Pupils
Universe 
Population
Target
Population

- pore fits-

144^0



3.4.1 SAMPLL DLSIGN

SOUTH SAKWA

1. LENYA

WAMBARRA
GOMBE

SERAWOMGO
MBEKA
ONYINYORE
NYAN'GOMA ’M'

2.
3.
4.
5.

6.
1.

In summary, these v/ere the primary schools 
selected in each of the three locations of 
Bondo Division:

rrsnnrrh t npir, 
aiic(‘ trip) v/nj5 

area, by I he researcher.
ii<*(‘d(’(J v/.'H5 1 null pupil;;, 

larger proporliofi as

as i nd i cal ry|

Aflcr Hip nclprlinn nf Hip 
pilot survey ( a iccunnai;; 
conducted in the study 
Bt'caust' mu;;! of the data 
they v/ere assigned a 
compared to the other r('r>()()iid(’nl n, 
in diagram 3 above.

Sampling v/as done at Ltiree stages, first, 
educational facilities Io be visited v/ere 
selected using stratified random sampling. 
Secondly, 40 pupils were chosen by simple 
random sampling from each of the already 
selected educational facilities at stage one (1). 
Thirdly, the sample of 45 parents was also 
chosen randomly (i.e. using stratified random 
sampling). The 45 parents were chosen using lino 
sampling method. In total, there were 124 primary 
schools in the study area to be selected from. Out 
*of these, a sample of 36 schools v/as collected. 
Each primary school was assigned to a two digit 
number by the researcher, and with the use of a 
table of random sampling numbers, 36 out of the 124 
were sampled and the pupils and teachers were 
interviewed.



46

8. MINYA
9. GOT-ABIERO
10. MIGONO
11. KIPASI
12. BAR-KOWINO

480 - pupils interviewed.

NORTH SAKWA

1. ALARA
2. NYAMIRA
3. MARANDA
4. BONDO
5. SINAPANGA
6.
1, I
8. NYAWITA
9. ABOM
10. A JI GO
11. ND IRA
12. BAR-CHANDO

480 pupils interviewed.

YIMBO

BAR-KANYANGO1.
MAJENGO2.
NYAMONYE3.
NYANGEERA4.
NYABONDO5.
JUSA6.
PALA7.
USENGE8.
WAMBASA9.
ULOWA10.
KANYIBOK11.
OTHACH12.

480 pupils interviewed

PAR-OPUK
GOBEI
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TABLE 16

NUMBER OF PARENTS INTERVIEWED ALONG EACH ROUTE

ROUTE NO. INTERVIEWED

SOUTH SAKWA

3

NORTH SAKWA

3 5

YIMBO

3

9 45TOTAL

3.5 METHODS OF DATA COLLECTION

1 
2

1 
2

5
5
5

5 
5

5
5
5

1 
2

LOCATION 
------------- f.

In the process of interviewing the parents, 
three routes in each location were designed by 
the researcher from the starting point, diverging 
to different directions. Along each route, 5 parents 
were interviewed, giving a total of five households 
visited in each route. These five households were 
chosen approximately equidistant from each other 
along any given route (see fig.7).

The research combined various social sciences techniques 
for data collection. The techniques included, among 
others, direct field observation^the use of questionnair 
personal interviews as well as the various secondary 
sources of data.

SOURCE: Field Work, (1989)
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3.5.1 DIRECT FIELD OBSERVATION

3.5.2 THE USE OF QUESTIONNAIRE (RESEARCH SCHEDULE)

only one

In case of

The collection of data was done- through well 
designed structured interview schedules 
(questionnaires). Before the actual field 
study questionnaires were laid out, with the 
assistance of the researcher's supervisors. 
The interviews were then carried out using 
questionnaires which were of three types: 
one for parents, another for pupils and the 
other for headmasters. In all, a total of 
1440 pupils, 45 parents and 36 headmasters/ 
headmistress were interviewed. 
From each educational facility, 
headmaster’s questionnaire was required 
hence a total of thirty six.

Since much of this research was field oriented, 
it relied heavily on direct field observation, 
'fhis technique proved to be of great 
assistance in view of the fact that the area 
dealt with had not been widely studied and 
the secondary sources of data relating to the 
distribution and variation in use of educational 
facilities were either incomplete or non-existent 
at all. Consequently, the data on the actual 
availability of learning facilities were in 
the main derived from direct field observation- 
It is also important to note that direct field 
observation supplemented the data gathered 
through interviews. Observations were made 
regarding the pupils, learning facilities, 
staff and any other phenomenon relevant to the 
study. This also ensured accuracy and 
reliability of primary data collected. It 
also included assessing whatever information 
was given.
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3.5.3

5- b METHODOLOGY OF DATA ANALYSIS AND PRESENTATION

In order to embasize the variations in magnitude and/or 
association of the various parameters under observation, 
various techniques and methodshave been adopted in the

illiterate parents, a set of questions were 
formulated and read to them in vernacular 

I language (Luo). Most of the questions asked 
were deliberately kept open-ended to enable 
the respondents to give answers that accurately 
represented their feelings. The questions were 
particularly made simple in view of the low levels 
of education of most respondents. At one stage, 
an attempt was made to make use of postal 
questionnaires to cut down on transport cost. 
This however, failed to function satisfactorily 
because most respondent considered personal 
preliminary introduction essential. Thus the 
questionnaires were in the main, self administered. 
An interview was also held with the head of 
each education institution visited, to gather 
information, on various aspects of education. 
These included manpower, equipment (i.e. learning 
facilities) and the general problems experienced 
by their respective primary schools. This 
enabled the researcher to have both the views 
of parents and staff, regarding the "quality" 
of the education institution in question.

PERSONAL INTERVIEW This method was widely used 
when interviewing individuals (or groups of 
individuals) for whom the structured questionnaires 
were not intended. They were mainly government 
officials whose functions were related to the 
development of education in the study area. This 
method enabled me to get valuable information from 
Inspector of schools. Assistant Education Officer, 
Ministry of Agriculture officials (Bondo)e*^*
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I
(

and

(a) DESCRIPTIVE ANALYSIS

a

- Proportion one of variable t.

- Total proportions of variable t.

(b) QUALITATIVE ANALYSTS

(C) QUANTITATIVE ANALYSIS

To convert 
into percentages.

+ 100 
1

Where data was inadequate or unsuitable 
for a statistical test(s) to be applied, 
some qualitative methods have been used. 
They represent the collected data in the 
form of line-graphs, bar-graphs, pie-charts, 
statistical tables and maps.

The choice of a particular test depends not 
only on the nature of the problem, but also 
on whether any assumptions can be made about 
the distribution of values in the population.

Pt

Pl

analysis and presentation of the collected 
data. They include descriptive^qualitative 
quantitative techniques.

Pl

Where:

In descriptive analysis, proportions and 
percentages have been used to arrive at 
general picture, from which conclusions 
can be made. Proportions ....Pn=l
(i.e. addition of all proportions of a 
variable equal unity). This is equivalent 
to 100%. To convert any of the proportions 

it is multiplied by 100.
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1. THE CHI SQUARE TEST STATlSI 1C

Formula:

X2

Where:

d

e

<a)

(b) Its derivation did not require a high level of 
competence in mathematics.

I I

The Chi-square (X2) test was used because of the 
following advantages:

sqi^re.X2 = is the symbol for Chi
= is the difference between the observed 

and the expected frequency for each 
category, and

— is the expected frequency for each category

^e

The scale of the variable measurements 
also needs to be considered. The kind 
of statistical test(s) used in analysing 
and presenting the collected data was 
therefore determined by the type of variables

■ under test. In this respect, the following 
statistical tests have been used.

This test has been used to tost whether there 
is any significant inter-location difference 
in the distribution of primary schools. The 
test is also used to determine the effect of 
transportation network on the distribution of 
schools in the study area.

It did not make a series of rigid assumptions 
about the precise form of the sampled 
population.
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(c)

(d) natui'e of

11105' v.’cro Je:

(e) tllG

Disadvantages.

square

(i)

(ii)

A further important restriction on this form of Chi 
test is that there should not be many categories for which 
the expected frequency is snail:

Given the small sample size, i* was 
faster in application than otlr-r 
techniques.

If the number of categories is 2, both‘the 
expected frequencies should be 5 or larger. 
Total observed frequencies must equal at 
least 20. Finally, test will only give 
the extent of the probability in inathenatical 
terms that a given distribution is due to chane. 
But the interpretation of the rerult of the test 
depends upon the skill and knowledge of the 
researther,

If the number of categories is greater 
than 2, no more than V5 of the expected 
frequences should be less than 5, and • 
certainly none should be less than 1.

The disadvantages of the use of Chi 
square test lies in the following restrictions; the data 
must be frequencies, i.e. the number of discrete objects 
occurring in different categories. Also the categories 
must be mutually exclusive, so that one individual cannot 
possibly be counted in more than category.

and the data dealt with v^zere

It was the most suitable technique because 
tliree sets of observations (tl?*- r'^bsorvaLions 
were independent) came from different 
populations, 
presented in form of frequencies.

Since its assumptions about the 
s.impled poipulation v.’ere fewer- -iirJ let:; 
elaborate, they were JH. violul ion.
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2. linear regressION analysijs

I) X ; 4y a E: 2
Where:

Y is thes response variable.
a is thes

regression constant).b
Xi is the
Ei is the

Regression line equation used is
Y = a + bx

Where:
Y - is the dependent
X = variable
a and b « are parameters.

a = Y
b =

2

Where:

X and Y - means of the two sets of
n measurements

variable, 
variable.

the values of the independent 
the values of the dependent

variable
is the independent

This test has 
degree of 
variables: 
distance 
model is of

X 
y =

y-intercept (or 
is the slope

are the respective 
valuaes, and

= the number of pairs of

been used to determine the 
association br.tween the following 
distance and .school attendance, and 

and time. ihe linear regre.s.sion
the form:

regression line 
explanatory variable, 
random error

2^^y - n X y
- n X

- bx, arid
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y
n

X

11

Loge Y + Ex

y/n-x yr

I
Where:

r

X the explanatory variable

S X Sy I

the product-moment correlation 
coefficient

two sets 
has been derived.

as
tliercs f oi-r?

n

Whci <- ;

To determine the degree of association between the 
of paired values, correlation coefficient, r. 
The formula used is:

a + blogeXi

is (lie sample size.

Simple linear regression will also be applied to find the 
relationship existing between distance travelled by pupils 
and the time taken to reach the educational facilities. 
This is of crucial importance because accessibility of such 
educational facilities can be determined and sound improvemonfe 
made where possible.

In order to sue the simple linear regression model, data 
on distance and Frequency of school attendance will be 
transformed into natural logarithms because the distance 
decay relationship is non-linear (see figure I4) 
xllnstrated. The simple linear Regression mode] 
will be:
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y

and yX - the means of the two variables, and

of the

Formula:

t or 2

Where: I
I

t the ’t • test statistic

is the coefficient of correlationr s

is the sample sizen s

is the coefficient of determinations

X and y = are the means of the two samples.

- y|

3. SPEARMAN RANK CORRELATION TEST

2
2 r

vl2 X

Sx and Sy - the sample standard deviations 
two variables. .

= is the absolute value of the difference 
between the means and

nx and ny = are the sizes of the two samples.

The hypothesis that the distribution of primary 
schools, by sub—location, is in no way related 
to the distribution of the population of school 
age children will be tested using Spearman 
Rank Correlation statistic.

r2

+ (£y /n )
"a-/

The 't* test statistic was then applied to test 
the null hypothesis whether the correlation 
between the two variables at the given degree 
of freedom and level of significance.

the response variable.

t - l.» -
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Spearman rank correlation coefficient is

Where:

- is the Spearman rank correlation coeffient,

d - is the difference in ranking for each item

must be squared and

n ranked,

N K

Where :

is the within samples variance estimate

s

X

n
N

oqiwtion zgs 
w

r s

r s

in each sample, 
in all the

 2

variation 
by location, will be 
(the F ratio test), 

of variance is to make 
of the hypothesized 

the within samples variance estimate, 
estimate, .and the

:The within samples, 
according to the following

S 2 w
K

= 1 - 6^ d2
- n

= means that the differences 
then summed, and

- is the number of items 
of pairs of rankings.

is the number of samples, 
is the number of individuals 
is the total number of individuals 
samples put together, and 
is the mean of each sample

i.e. the number

ANALYSIS OF VARIANCE —J ----
I

The hypothesis that there is no significant 
in use of educational facilities 
tested using Analysis of Variance 
The first step in analysis 
two estimates of the variance 
common population;
and the between samples variance 
between samples variance estimate, 
variance estimate is calculated 

kn
-
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estimate

Where

variance estimate

n in a sample.

K - is the number of samples.

= is the mean ofX a sample, and

xG - is the grand mean of all the data values.

means that for each sample

means that these values are added together.

The F ratio is then calculated:

The expression 
samp 1 
squared and summed, 
means that all the 
sample,

S2
B

F = between samples variance estimate
Within samples variance estimate

The between samples variance 
calculated as

I
= is the number of individuals

- is the between samples
I

= ;£n (x - X
k - 1

can now bo

(X “■^)2 means that for each 
tlie deviations from the man are calcuJaLod, 

The summation sign
sums of squares, one for each 

are added together.

F =

The expression n(x - Xq)2 
the deviation of the sample mean from the grand 
mean is found, squared and then multiplied by the 
number of individuals in the sample. The summation



58

5. THE KRUSKAL WALLIS II TEST

R2H 3(N + 1) • ''t

n

Where:

N

is the sum of the ranks within a sample.R and
is the number of individuals in that sample.n

means that the sum of all the

The hypothesis that there is no significant 
difference in distances (range) travelled 
by the pupils to three selected primary 
schools in the study area will be tested 
using the Kruskal-Wallis test.

Last but not least , catchment areas (the range) 
for some of the chosen educational facilities in 
the study area will be determined. Nearest ~ 
neighbour analysis technique will be used to 
measure pattern in terms of the arrangement of 
primary schools. This technique involves calculating 
the mean of the distances between all primary 
schools and their nearest neighbours.

' E
N (N + 1)

The summation
(one for each sample) must be found.

It can be calculated using the following 
formula.

is the total number of individuals in 
all the samples.

values of

= ' 12
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3.7 PROBLEMS ENCOUNTERED

(a)

(b) the data

(1)

than

(ii)

(c)

(d)

far from the 
operation could not be visited 

once due to high transport

there was not
enough copies of questionnaires 

certain

enough money to produce 
and 

certain cases the researcher 
arHd^ to write questions on the blackboard 
and then provide the pupils with plain 
papers to use in writing their answers.

Data from secondary sources was,missing 
in certain cases, and where it was 
available, it was very unreliable because 
certain headmasters/headmistress fail to 
s,end their monthly returns to district 
headquarters regularly.

Financial constraints also limited 
collection because:

The time allocated for this research was too 
short and therefore not all the data required 
could be collected. This meant cutting down 
on the sample size to 36 schools, that is only 
12 schools could be physically visited from 
each of the three locations of Bondo Division. 
Also, only 45 parents could be interviewed, 15 
from each location, due to shortage of time.

those educational facilities located 
researcher’s centre of

more 
costs.

The main research limitations experienced 
in this study were as follows:

There was also the problem of co-operation 
from heads of educational facilities, who 
made it difficult to hold interviews with
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(e)

(f) Finally, obtaining information on the level
■ of income among parents was the most difficult 

task the researcher ever experienced as most 
parents were not willing to give such information.

There was the problem of inadequate reading 
material because very little research has 
been carried out in this field of social 
geography. Where available, literature 
exists for larger areal units like a whole 
country and hence comparision becomes 
difficult due to the problem of scale.

pupils, and the entire staff. Furthermore, 
some of the heads were not even willing 
to release the details concerning their • 
performance in national examinations and 
therefore the researcher had to find other 
ways of getting such information, for 
instance, visiting Bondo Education Office 
where annual and/or monthly returns from 
all schools are kept. In certain cases, 
this at times necessitated visiting some 
educational facilities a number of times if 
the head of a certain school was not available 
to grant permission or comments.
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4.1 INTRODUCTION

(a)

facilities discussed.

.2

/62

(b)
(c) 
Cd)

- Ui —- - -

41-

CHAPTER

ANALYSIS OF EDUCATION FACILITY DISTRIBUTION AND 
VARIATION IN USE IN THE STUDY AREA

I —------------------
I

Chapter

in the use of educational 
Hypothses formulated in

and the reasons for the 
areas among primary

Figure 11 shows the patterns of population 
facility distributions, 
th©/population distribution is not uniform throughout 
Infact, the density of population varies c 
in the table below, 
on the other hand^also not uniform in the division 
vary significantly from one location to another, 
population and educational facilities in

and educational
It is important to note from the figure 

the disivion 
onsiderably as indicated 

Likewise, educational facility distribution 
and the numbers 

Table 17 shows 
each location.

The factors that explain variation 
facilities will also be analysed.

One will be tested and the influence of demographic, 
social and physical factors on the use of educational

Finally the catchment areas for selected 
educational facilities will be indicated 
differences (if there is any) in catchment 
schools sought.
The SPATIAL DISTRIBUTION OF EDUCATIONAI. FACILITIES

As mentioned earlier in Chapter Two, Bondo Division has 
a total of 124 government educational facilities (primary schools) 
These educational facilities serve a^ population of 32,000 
schools-age children (5-15 years old) as per population projections 
from 1979/1969 population census giving the educational facility 
population ratio of 258. However, this figure hidefalot of local 
inequalities as will be seen in Table 17 and figure 11 below and 
later ipn the chapter.

In this chapter, the various factors that determine and 
explain the pattern of distribution of educational facilities 
in Bondo Division will be critically analysed. Some of the 
factors of distribution which are of crucial importance and 
which are discussed in this paper include:

The role played by missionaries (i.e church influence) 
and community harambee ’self-help’ facilities.
Population distribution (i.e spatial distribution).
Income distribution of the people.
Transportation network.



I.ocali oil Popiilat ion

SoiU h Sakwa 2S761 12819115 S7 2.3
North Sakw«-i 19501 120 • 9507 59 39 25
Yi mbo 20073 107 9677 52 32 17 
i'otai/Meaii 65335 114 32001 56 124 22

Source: Bondo Education OffLce/1979 Population Census, Vol-I

2

see

Pop.
iX-ijsity

Pop.
Ik’iis i t.y

U i-

Pop. of Sch. 
ag<j chil((i-r*i)

Eclucat, ional 
l aci I itifr.s

TABLE 17: POrULATIOM DISTRIBUTION/DENSITY AND THE NUMBER Of 
GOVERNMENT EDUCATIONAL FACILITIES IN EACH LOCATION

Exceptions to such pattern of the distribution of population 
and educational facilities can be observed at the super micro 
(sub-location) level where it is surprising to find a high density 
of population but with very few schools, examples of which include Got Agulu and 
Usenge sub-locations (of Yimbo location) with very high population 
density of 109 land 111 school-age children per Km^ with only 3 and 
6 educational facilities respectively. In such situations most school-age 
children have to seek education services from the neighbouring 
location/sub-location or from Mission or private educational facilities 
hack of enough government educational facilities in a location and/ 
or sub-location must be explained by other factors apart from the 
population distribution. Since it is clear that distribution of

Df?n.s»Ly of 
.Scljf><>Ls 
(per 100 Kin'^)

NB: It is important to note that such inequalities in the distribu
tion of educational facilities cannot be explained by the population 
factors alone but it is as a result of the interaction of many 
factors which can be grouped under the broad headings namely 
Demographic, Economic, Physical, Infrastructure etc as we will 
later in the chapter.

population distribution, 
in the above table, 
largest density of educational facilities and Yimbo 
Indeed this is the case with the two locations, 
Sakwa has a density of 25 educational facilities 
Yimbo has a 
Sakwa has a 
(about 57 per Km^) and also moderate density of educational 
(about 23 per 100 Kra^).

From Table 17 and figure 11, it can be observed that the 
spatial distribution of educational facilities does follow that of 

From the population densities indicated 
North Sakwa location would be expected to have the 

the least, 
for instance, North 2 per 100 Km whereas 

density of 17 educational facilities per 100 Km^, South 
moderate population density of school-age children 

facilities



63*1

Demand and supply Curves for

I

o ro 3 tu 3 Ch

*-0 o
c
fi) rr
O3

;governnient educational facilities do follow 
population distribution,
criteria used by the Ministry of Education (MEO) 
shortcomings
of location and distribution of educational 
partial theme of this paper.

or correspond with 
it is important to look first at the 

together with its 
or reperev/srions before venturing into other factors 

facilities, which is the

educational facilities 
economic principle of supply and demand 
Figure 8:

(Supply) ------
Number of educational facilities 

Source: Researcher's perception.

ggllLRjlA ».SED BY MTNISTRY OF EDUCATTON (MOI-:)

One of the main objectives of rural education programme as 
stated by the MOE under the umbrella of District Focus for Rural 
.Development is to formulate strategies for satisfying basic education 
needs in the rural areas offered by the government or non-governmental 
organizations. This policy is emphasized by the saying "  
it is the right of every child to receive at least some form of 
basic education •• In line with this saying, the guiding 
principles have been population distribution and accessibility. In 
this process an attempt has been made to avoid writing-off already 
existing facilities even if they are under or over-utilized. This, 
therefore, implies that in some cases inequality is already a 
permanent,feature unless efforts are made towards building new 

in areas where they are most needed under the 
(see the figure below)

the use of primary schools
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of
Therefore, Che 

was initially 
community in

nature of Che
as only Chose areas with sizeable 

to establish such community schools.
a factor in Che provision and 
facilities is of great importance, 

educational facilities shows a definite 
eligious or denominational polarity.

It is important Co noCe ChaC most primary schools in this 
country and particularly in Che area under discussion, were built 
in Che pre-independence episode by various religious organizations. 
And Chose educational faciliCies ChaC have emerged in the posC- 
independence period have largely been built by the concerted efforts 
of the various local communities, v;ith a little assistance from the 
government. This has led to the highly polarised 
distribution of primary schools, 
financial power have been able

The role of missionaries as 
distribution of rural educational 
The distribution of mission 
uUgxuu. or oenominational polarity. It is the area of maximum 
influence of that particular denomination (e.g. Catholic) where the 
educational facility is located. An example of such influence is 
given by almost all schools in Nyang'oma sub-location, which were 
built under one denomination - Catholic.

But in the current years, the missionary influence has been 
minimal and therefore the decision has been left in the hands of 
the local community and in sone cases, it has been the influential 
politicians, wealthy business men, civic authorities etc in various 
communities that decide on the provision and "optimal" location 
of primary schools - possibly perpetuated under the umbrella of the 
recently introduced cost-sharing policy. Such a state of affairs, 
if left unchecked, will both in the short and long run give rise to 
and perpetuate spatial inequalities in the distribution of 
educational facilities.

The government'-s role, on the other hand has been that 
supplying of teachers, training and supervision, 
final decision as to where schools were to be located 
left to the religious organizations and later, to the 
question.

The selection of the types of facility and its location in an 
area will depend on: population density and distance of existing 
educational facilities, and in the selection of a site, such 
factors as topography, drainage, source of water supply, infrastructure 
and the general site formalities are considered. Finally, it is 
stated that choice of site should be done with a full understanding 
of existing and future patterns of development and human settlements, 
patterns which might affect educational functions.
ANALYSIS OF FACTORS INFLUENCING THE DISTRIBUTION OF EDUCATIONAL F/^ILITTF.S iJUliUN Uh



(ii)

were used as basis of

the conditions 
can be used.

or 
enough children for it 
and 
particular region. f 
inaccessible and with 
the underutilization . 
such schools 
the fact that 
world where 
include physical, 
careful consideration of location 
whenever there is a need for a 
region or locality.

The first geopgraphical hypotlfsi 
is that the primary schools are i 
the study area. This hypothesis will be 
test statistic tio finc^ out whether or not there 
significant differences between the observed and 
distributions.
assumptions;
(i)

the distribution of educationni 
- 1 that Chisholm’s method 

operating to achieve a least co?' 
was never adopted at all 
were various religious 

the most important 
in

suggested by Gould^^ 
planning, since there 

motives and perhaps, 
area of their followers, 

population that would support the 
Therefore, various religious 

primary schools on a competitive basis without 
considering the optimal location of the school. Similarly, 

community may set up a primary school, 
to cater for, but 

prejudice and also to confirm their r 

Such schools may be located in 
.1 very low population density : 
of such educational facilities 

are uneconomical to run. Of course, 
optimal location is difficult 

we are always faced with various 
economic, cultural, political etc). 

--I factors could be 
new primary school in

s to be tested and analysed 
uniformly distributed throughout 

tested with a Chi-square 
are statistically 
the expected

From figure 9, observations on I * 
facilities can be made and conclusion drawn 
of describing and assessing factors 
settlement site, as 
in the educational 
organizations that had other 
of all was to maximize the catchment 
order to obtain^'^threshold 
existence of a mission station, 
organizations set

Ths test is restricted to nominal

on a 
of the school, Similarly, a clan 

not because they have 
simply because of prestige 

superior position in thej/ 
areas which are 

resulting in 
-I and therefore 
we must realize 

to achieve in the real 
constraints (which 

But a 
taken into account 
any given

(frequency) data.
It is a non-parametric test and therefore all 
of nonparametric tests must be met before it 

^lii) That the sample data come from random samples.

The data collected during the interview 
investigation.
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VALUE

location (0-E)

South Sakwa 53 42 11 121 2.88
North Sakwa 39 42 -2 4 0.095
Yimbo 32 42 -10 100 2.381
Total 124 5.356

- 5.356

the

influence of transport network on the distribution

distribution of
area.

Hi:

observed no. of 
SCHOOLS (O)

EXPECTED NO.
OF^HOOLS (E)

ITHE 
Of

- 5.356

P^itna
Network

to ,

(O-E)2

The number of schools in the whole division was found to be 124 
and the distribution of these schools per location was found to be: 
South Sakwa (53), North Sakwa (39) and Yimbo (32). The expected 
number of schools per location was also computed and found to be 
approximately 42.

The calculated

Under the above Ho hypothesis, 
schools is in 
in the study . 

chance occurence.

; no 
area,

Accessibility does not significantly influence the 
primary schools in the study
Alternative.

(O-F.)2

TABLE 18: COMPUTATION OF THE X^

(n-E)2

it is assumed that the distribution 
way related to the differential trnsport 

and that the observed differences are mainly

! During statistical testing of Null Hypothesis (Ho) at 90%
significance level (i,e.ea= 0.1), the tabulated Chi-square value was 
found to be 4.60 and the degree of freedom (df) was 3 minus 1=2. 
The calculated Chi-square value was found to be 5.356. Since the 
calculated value of X^ is greater than the tabulated critical value, 
*"he null hypothesis is re’jected at the 0.1 significance level.
Summary: The above finding implies that primary schools are not 
Uniformly distributed throughout the study area.

Having done a simple test to determine the general distribution 
primary schools in Bondo Division, we now turn our attention to 

quantitative factors influencing such distribution. The following 
Hypothesis will be tested for that purpose- The factors considered 

transport network and the population of school-age children.

PRIMARY SCHOOLS
Ho:



VAl.UE RELATING DISTANCE FROM THE

VALUE

2(0-E)

0.00-1.99 22 7.75 +14.25 203.06 26.202
2.00-3.99 4 7.75 -3.75 14.06 1.815
^.00^5.99 3 7.75 -4.75 22.56 2.911
6.00+ 2 7.75 -5.75 33.06 4.266

TOTAL 31 31 35.194

as follows

e

e

2

2 2 2+ (4-7.75) + (3-7.75) + (2-7.75)
7.75

3.

level

distance 
CATEGORIES

A significance level of 0.05 is decided
TABLE 19:

(0-E) 
E

COMPUTATION OF
MAIN ROAD AND THE NUMBER OF SCHOOLS

EXPECTED 
NO. OF 
SCHOOLS (E)

OBSERVED 
NO. OF 
SCHOOLS (0)

2.00-3.99;
4, 3 and 2, 
The value of

lhe calculated 
2 at the

7.82. Since 
value is greater than the tabulated critical 

the null hypothesis is rejected at the 0.05 significance

The Chi Square statistic is calculated 
d?

category.
are four categories: 0.00-1.99;

The^b0served frequencies are 22, 
, 7.75 and 7.75.

X2 
0.05

X2

— is the symbol for Chi square,
= is the difference between the observed and the expected 

frequency for each category, and
= is the expected frequency for each 

In this case there 
4.00-5.99 and 6.00+. -- *
and the expected frequencies are 7.75, 
X is therefore 

x2
7.75 7.75 7.75

= 26.202 + 1.815 + 2.911 + 4.266 
= 35.19

Tho primary data obtained from the field are first tabulated - 
the distance values obtained from different schools are first put 
in categories and the .number of schools for each category determined 
(see table 19 ).

(O-E)2

The degrees of freedon (df) is 4 minus 1 =
is 35.19 and from the table, the critical value of X 
significance level with 3 degrees of freedom is 

the calculated 
value,

Where: 
X2 
d

upon.
SHOWS THE RAW DATA AND THE COMPUTATION OF X^

= (22-7.75)2
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JUSTIFICAI7QN OF THE CHOICE OF THE TEST STATISTIC

This hypothesis will be tested with Spearman Rank correlation 
test to find out whether or not there are statistically significant 
correlations between Che observed and the expected distributions.

-63-
SUMMARY: From Che above statistical test, it can be concluded 
95’4 confidence limit) that accessibility does significantly 
influence the distribution of primary schools in Che study area. 
Ihis conclusion is further propounded by the fact that an examination 
of a map showing the distribution of primary schools which is 
superimposed on a map showing Che transportation neCwork clearly 
gives some kind of correlation, wiXh_ar-eas_having-some- kind-of 
eor-r-e-l-a-fei-on, with areas having very high density of transport network 

. (e.g Abom, Ajigo, Maranda and Nyawita sub-locations) having more 
schools as compared to areas with low density of transportation 
network (e.g. Got Agulu and Nyamonye sub-locations) (see figure 9 (b). 
A closer examination of figure 9 (b) also reveals Chat most of the 
primary schools in the study area tend to be located near Co the 

; existing main roods. The importance of accessibility in terms cf 
school supervision and distribution of other learning facilities 
will be discussed in the next chapter.

2 THE EFFECT OF THE DISTRIBUTION OF POPULATION OF SCHOOI.-AGE 
children on the distribution of primary SCHOOLS

The Spearman Rank correlation co-effecient is a nonparametric 
measure of the relationship between two sets of ordinal (ranked) 
values. It is a technique which deserves to be more widely used by 
geographers as an alternative to product moment correlation

Having tested the influence of transportation neCwork on the 
distribution of primary schools, we now turn our attention to the 
test of the influence of the distribution of school-age children 
on the distribution of primary schools in the study area.

In order to understand the influence of the distribution of 
population of school-age children on the distribution of primary 
schools, the following null hypothesis was formulated.

There is no rank correlation between Che distribution of 
primary schools by sub—location and the distribution population 
of school-age children. In other words, the distribution of 
primary schools by sub-location is in no way related to the 
distribution of the population of school-age children. It is 
assumed that any observed relationships between the two 
variables is due to chance occurrence.



COMPUTATION

TABLE 20; ORIGINAL AND RANKED DATA FOR SPEARMAN RANK CORRELATION

SUB-LOCATION NO.

MIGWENA 8 . 4 15 1
I12 11

21 12
O2^9^ 11 O7 7

ABOM 8 610 -2
AJIGO 02 O
MARANDA
NYAWITA 13

USENGE 9
1 OGOT AGULU 3

12^*TOTAL 9932003

= 32003
Y

The difference between

NYAMONYE
USIGU

NYAGUDA
NYANGOKA 
BAR-KOWINO

The Sf^rAinan test can be applied to data which are inherently 
ot* to interval data converted to ranked

2819
2030
2209 
244?

3
6

-5.5
-4.5

30.25
20.25

0.25
1

36
o

6.25 
o

3073 
2:^00
2889
1415

2409
3649
4i66

13
9
7

5
12

OF SCH. 
(Y)

10.5
5

1

10
4

8.5
12

2.5 
O

2

10.5

-0.5
-1
6

RANKED VALUES 
r r X y

POP. OF SCH. 
AGE (5-15(X)

with its restricting assumption of two normally distributed variables.

RANK DIFFERENCE

= 258 y =10.3 <d- = 99
The rankingJof the second variable number of schools 

given in the fourth column.

ordinal^ such as preference data, 
form (as ub’ i*j our case here).

« 124

X
4i66 between 12. 
by sub-location, are

The data collected during the interview were used as basis of 
investigation. The total number of school-age children (both those 
attending school and those at home of ages between 5 and 15 were obtained 
-ind tested against the actual number of shod facilities in each sub
location. These data are,tabulated in the first twb columns of Table 20. 
The third column contains the ranking of the number of school-age children 
by sub-location. They have^ranked from smallest to largest, i.e l4l5 
becomes i and
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squares of these

be calculated using

1 -8S

n
i Where

= is the Spearman rank -t
9

that the differences summed.
and n = is the number of items ranked,' i.e the number of pairs of rankings

1 -s

IS 1 -

ranked
n

for each sample point and the 
also given in table 20«

= 1 - 0.546-1558 = Oo6538462
= 0.65

r s

r 
8

the population rank correlation
'I'be fact that

^d^e

2 n -

—J zero, s 
) its not zero

freedom for 
values,

- is the difference in ranking for each item,
= means that the differennA« must be squared and then

n' - n
6 X 99
12^ - 12

A significance level of 0.05 is decided upon. The degrees of 
a significance test of r^ are the number of pairs of

6 ^d^
3

Stating it again, the null hypothesis is that there is no rank 
cofrelation between the number of primary schools aad the number of 
school-age children by sub-location, in the population. In other words 

co-efficient (denoted by p ) is 
the sample rank correlation co-efficient (r 

8 ti> chance in the sampling process^

co-efficient can now

correlation co-

The rank correlation
■ I
the following equation:

the ranked values 
differences are

For compansjon, the value of the product moment correlation co-efficient 
for the same data in interval form is 0.826 (see figure 10). It must be 
remembered that the process of converting from interval to ordinal 
measurements is bound to result in some loss of information. There is 
no reason to expect that rank correlation should produce the same result 
as product-moment correlation when the^^tw'^techniques are applied to a 
common data set. Rank correlatiftn may well be a more reliable measure in 

“any instances, since it does not depend on any possibly unwarranted, 
asaumption<about the frequency distributions of the variables.
SIGNIFICANCE/INTERpretatton

r s
d



I
(

5000 -

4000 -

o

o
9

9

<000--

0
242 86

•"'S nt

4

BETWEEN THE POPULATION OF
OF PRIMARY SCH

10 
Number

Covor'once
Sx Sy 
r

= 0.417
= O 505
= 0 826

o 
o

o
o o c u

J 
■Q

Vi

. «»' a
-- 3000 -«o

I
•o

o
t 2000-

o
3 
Cl 
O 
d

12 14 16 16 20 22
cf schools per Sob.—Locofion

' PRODUCT- MOMENT CORRELATION 
SCHOOL AGE CHILDREN (5-I5J AND THE NUMBER 
SCHOOLS IN EACH SUB-LOCATION



1irw' 34* m'(3-1' 13't

J 4

KltOwn^^ES

BUSI A 0® 
«ib*BORO

ULA
.e

a ‘ .
I

. 0
A

t

o’os's

G •
I

I a
.0 • RARIEOA

0® 10'3

J. E 6 E N 0

a
I

Fig. li : POPULATION DISTRIBUTION ANO DISTRIBUTION OF SCHOOLS

I

I
I •

■’, a

■'. I

Schools

One dot repreeents 150 
people

1

I

I

I

(
••• «♦ • 9

—«--------------

I /

'.‘J

------ “S.

I

9 ■

. ■. • 'A
• ■

I 

' . • •

*. a 
«

‘ a ‘ .

---------

(UC------

I 0

‘ a . ■ LJ' . .a • a

* »

—y «
* • '

'■ •■ '•

- ------\ * ’ iJJMWONOO , .

=^'V7'9 ■' ■
zzzEB ,. • 
zz-Zj’ ’

I

I 2

, ‘ • 9 * • 

‘ .a
I

. a '
e •

' e

t t

a
■'■./V. 'i

* a 0C^iMor •a

■ • ' • ' wbi ’ 
1 • • •
I • ‘ • >MIM . •

® « ® .J,® .
0'9^. .

• ‘ *

• ® ft ‘ 9 .
* 6 t * '

J, 9 •

* ‘ * *9 /

• I

-—I® *- —.

;«■

O'/ • ‘
a

•**’®e*
a

t

I I

• 9 ,
a

' ■ ‘‘VA 
, t “*l J**" '

■. a'
a

iV:-‘ ■■ 
Z.'^wmogia » ' ' ’ a 

h • ’

.'1

0'* .

'■■r
. ' : HILL

----\ 

zz\ 
•-.-.-A

■aV

G * \

\ a *; * * *
/ 0 • ' 

* ‘ ’ ’/ • 

' a ’ ?
*. • “ •

’» • *
I

■ .1

S.’r"':



71

the

primary schools and

SUMMARY

Chat there is 
in the 

appropriate.

number of primary schools and 
by sub-location J ij* 0.654, and 

are 12 (the number of pairs of rankings) 
a significance level of 0.05, the crifical value of 
one-failed test is found to be 0.497. For a two-tailed 

same sianificance level the critical value is 0.591. 
probability of 0.05 of getting a 

or more when the population 
one-tailed test (Hf : Ps ;::70). 

a sample rank
- 0.591 or less, when the 
This is a two-failed test

a one 
The null 

therefore be rejected, and the conclusion can be 
a significant rank correlation between the 

of the population of 
at the 0.05 level.

The rank correlation between the 
number of school-age children, 
the degrees of freedom 
Assuming 
rs for a 
test at the same significance level the crifical 
This means that there is a 
sample rank correlation of 0.497 
correlation is zero. This is a 
There is a probabilityof 0.05 of getting 
correlation of 0.591 or more, or 
population correlation is zero. 
(Hi;Ps^0).

For the correlation between the number of 
the number of school-age children, (by sub-location) the 
alternative hypothesis is likely to be directional: 
a positive correlation between the two variables 
population. A one failed test is therefore appropriate. The 
calculated value of Ks is greater than the crifical value for 
failed test at the chosen significance level of 0.05. 
hypothesis can 
drawn that there is 
numbers of primary schools and thenumbers 
school-age children (by sub-location)

The rejection of our null hypotheXrs above implies that primary 
schools are distributed in aaccordance with what is expected on the 
basis of population of school-age children found in each sub-location 
This is apparently true for a number of cases as shown in the 
table. For instance, Nyangoma sublocation, with the highest 
number of the population of school-age children (4166) also has the 
highest observedMumber of school facilities (21). This is followed b' 
Nyamonye and Nyawita sub-locations with the same number of schools 
(13 each) but withdifferent numbers of the population of school-age 
children (3073 and 2447 respectively). Theoretically, Nyamonye is 
expected to have more primary schools than Nyawita but this is not 
thecase due/&«other factors militating or dictating against the 
expected theoret;i.cal framework. These factors possibly include
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is

harambee basis by the

considered is accessibility or 
seen, accessibility significantly 

primary schools in the study are^/e- 
network in Nyamonye sub-location is 

compared to Nyawita sub-location and 
Population is 
scattered parts 

Nyawita on the

differential income distribution between the two sub-locations and 
the nature of the inherent transport network in the two sub
locations, Nyamonye is a sub-location in Yimbo location which 
an area with very low per capital incor^'^house hold income (see 
appendix 7).

Since most rural primary schools are built on
! local communities, arewa® with very low income people are deprived 
of such Opportunity and Nyamonye sub-location is no exception.

, Nyawita on the other hand is inhabited with people with a higher 
income as compared to Nyamonye. This differential distribution 

: of income between the two regions is dictated by the differential 
climatic elements and educational attainment. N^^wita is well 
served with rainfall (which is of orographic origin) and other 
climatic elements and since the main economic activity in both 
sub-locations is peasant farming/small-holder, Nyawita stand a 
better chance of good harvest as compared to Nyamonye with very 
low and erratic rainfall of convectional origin. These defferences 
in^ climatic elements hence the state of economic activities is 
r^lected in the distribution of primary schools in the two regions.

Another factor which should be 
transportation network. As we have 
influences the distribution of 
(see section Transport
relatively poorly developed as 
most of the areas in Nyamonye are inaccessible, 
mainly concentrated along the lake shore and few 
inland forming population islands (see figure 10). 
other hand has good transport network and with even distribution of 
population. We can therefore conclude that Nyawita and Nyamonye 
sub-locations have the same number of primary schools but different 
numbers of the population of school-age children, mainly due to 
differential income distribution and accessibility. A region 
with a reasonable average per capita? income and good transport 
network will possibly have a good number of primary schools even 
if the number of school-age children population is relatively low. 

I I
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I r

we have 
From

and also the lowest 
The reasons for this 

militate against 
population and 

the relatively low 
Ihis observation obeys 

there is significant < .
population of school-age children and the number 
--- by sub-location. But it is important 

Should not always be taken as i 
may dictate the distribution

From table 20 it can be observed that Got Agulu sub-location 
has the lowest number of primary schools (3) 
number of schoold-age children population.

J include the rugged terrain of Che region which 
jhuman settlement resulting in low density of 
■therefore only few schools are needed to serve 
I number of school-age children. This observation obeys our alternative 
(hypothesis that there is significant correlation between the number 
jOf population of school-age children and the number of primary 
schools by sub-location. But it is important to note that this 
situation Should not always be taken as absolutely true' since 
other factors may dictate the distribution of schools in"a given 
region other than population distribution as we have seen in the 
case of Nyawita and Nyamonye sub-locations. From our sample data 
■we can a general conclusion that the distribution of primary 
;^=hools in Bondo Division follows that of population of school-age 
children though there local perturbations which can be observed 
Dy any critical reseacher.
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PATTERN OF THE DISTRIBUTION OF PRIMARY SCHOOLS

ones

NEAREST-NEIGHBOUR ANALYSIS

r.

Bondo Division^ 
by an arrow to its nearest neighbour

Mageta primary schools, 
ioe each one is the nearest 

Once the nearest neighbours have been identified

The recognition and measurement of pattern is therefore of great 
importance to the researcher in his attempt to study the distribution of 
primary schools and the factors or processes which has- resulted in such 
pattern to emerge®

a reflexive pair.

The next geographical problem rather related to the previous 
is therefore that the primary schools are not only distributed in 
proportion to school-age children, they are also not evenly distributed® 
Since it had been demonstrated earlier in this chapter that the 
distribution of school-age population is not completely even, it would 
be proper that the spacing of schools should also not be completely 
even® The null hypothesis is that the observed arrangements is the 
result of primary schools being located at random within the study region 
In other words, there is no significant difference between the observed 
mean spacing for the first order nearest-neighbour and that expected in 
a random of neighourhood, based on the first nearest-neighbour (see 
figure 12)0

Nearest-neighbour analysis is a technique developed by plant 
ecologists (Clark and Evans, 195^)♦ which is specifically designed for 
measuring pattern in terms of the arrangement of a "set of points in 
two or indeed three dimensions® In our case the technique involves 
calculating the mean of the distance between all primary schools and 
their first nearest neighbours (see figure 12). 

I
Figure 12(a) shows the distribution of primary schools within 

In figure 12(b) each primary school has been linked
In some cases, such as Lenya 

Fl and Sarawongo primary schools and Mltundu arid 
nearest neighbours form 
neighbour of the other® 
the nearest neighbour distance for each primary school can be measured 
(or obtained during the interview with the headmasters), and the mean

It can bo argued that the exiotence of pattern in the spatial 
arrangementof phenomena on the earth’s surface provides a fundamental 
stiMulus to much of the geographers work® Geographers talk of 
settlement patterns; land use patterns; draingge patterns etc® In each 
case ’pattern' implies some sort of spatial regularity, which in turn 
is taken as a sign of the working of a refgulor procesfi®



found The numbers of

P1. T t
that case is 2o055 Km
TABLE 21: DISTANCES BETWEEN EACH SCHOOL AND ITS FIRST NEAREST-NEIGHBOUR

1 BAR-KOWINO 2o0 LENTA 1.2
2 2.4JUSA 50 NYABONDO 1.0

MAJENGO 2^0 31 MARANDA 1.5
WAMBASA 1.7 32 ALING’A :^.2
PA LA 3.0 ABIDHA
NYAKONYE 1.0 GOT-MATAR
AKOKO 1.0 GOT-RAMOGI ^^2
ORENGO 2.0 KANYIBOK 2»2

3 WAMBARRA 2.3 KASAU 1.2
10 GOBEI 1.5 MUGUNA 3.0
11. BONDO 1.5 MAGO 2.2
12 BAR-OPUK 2.^ 2^6KAHAN6A

GOT-ABIERO MITUNDU 2.0
NYANGERA 42 MAGETA 2.0
MBEKA 2.0 NDIWO 3.0
NYAMIRA 1.5 NYAYO
KIPASI 2.1 OTHACH
GOMBE 3.0 ODHURO ^^2

19 SINAPANGA 2.0 RAPOGI 3.0
20 48NYAWITA RAGAK 2.5
21. USENGE 49.0.3 SANGWE 2.9
22 BAR-KANYANGOi 50 SANDA 2.7

NYANG’OMA '»M" 51 ULOWA 2.5
1.0MIGONO 52. UHANYA 2.5

MINYA 1.0 BAR-AWENDO 2.0
ALARA 1.0 CHUNGA 2.7

2.8ONYINMORE MAGAK 3.0
SERAWONGO 1.2 DAGO 3.0

3.0, 
0.4

25
26

23
24

15
16

13
14

NAME OF 
SCHOOL

53.
54.

CODE 
NO.

NAME OF
SCHOOL

DISTANCE 
(KM)

nearest neif^hbour distance 
distance is always the 
These cal f'n 1

DISTANCE 
(KM)

43
44

59.
40.
41.

33.
34.

2.5
2.8

1.5
4.0

CODE 
NO.

5.
6.

36.

3.
4.

5.1
5/2

7.
8.

57.
^3.

atinns are given

47.

17.
18.

55.
56.

27.
23.

neare st-neighbour 
the number of points (primary schools).

for figtjre 12 in table

nearest-neighbour distance in this

45.
46o

same as

the mean
can be neon
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MIGIRO 2oO 90 RATTYA 5«0
MIYANDHE 1o5 91. BUR-LOVO
NYANG’OMA 92 BAR-KWOGO 3.0

6O NYANG’OMA 2.6MITIRO
6l MYANG’CMA ’*TP” 0.3 A BOM 2
62 OYAMO 9.0 AJIQO 1

ODAO AGWARA 5
SIFU BAR-CHANDO '5
II LANDA 2o0 BAR-KAWAGA 0.9
UYAWI 2.0 93 KEYO-KODIHDO 1.2

67 WARIUANDA 2.0 100 1.UKAYOGO
68. NYAKWANGA 3.0 1.6KAPIYO
69 OLAGO 2.5 102 KAMNARA 1
70 RABANGO 2.7 LWALA
71 6.5NDEDA ISLAND MASITA

72 WARINGA 3.0 MANYONGE
UKENDO 2.0 107 MAJIWA

108LIGAWA 3.2 1.2MAWERE
SIAGE 2.5 103 MAGAWA 2.3
OTUOMA Z^7 NDHERE 1.0

77 OIKO 2.1 NDIRA
78 NYAGUDA 2.0 111 NYANDUSI

3.8MATANGWB SHINYANYA 2.5
MARANYONA 3.1 USIRE 2.1
KIBUYB . 3.0 ULOMA 1oO’

82 DUNYA 2.7 UGADHI 1.2
CHAMAGAHA ' YIEKE 1.5

84 BAR-MUOFU 117. KAM5AJ0 1.3
85 118.2.0ATILILI 1.0OBEDI
86 119 NYAKASUMBI 2.0ABIMBO 2.2
87 1.9 120.GOT-KOCHIENG•

0.7
88 3.0 121 OKOLADIER-AORA 1.2
^9^ 122 SIREMBE1.0TRIM 1.3

GUNDA SIGOMERE 2.0
124 MILENGA 2.5

25^.3124 sn s

Mean nearest-»neighbour distance:
2.0548387d

,4

115
116

113
1l4

105
106

MARANDA M. 
HANDIC.

1.7
1.6

1.3
1.6

1.3
1.4

73
74

63
64

1.5

97
98

79.
80.
81.

n

65.
66.

95.
96.5.0

4.0

254.8 124

'»B”
”G”59.

75.
76.

57.

110.

123.

109.

83.

112.

93.
94.

103.

101.

58.
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dran zrss

a
o

p s:

schools*

dran

1.076V s

dran 1.0768

1.07^53 ord din
PP

already been calculated as 0.465.

1______
2 M 0.216

1 
0.930

__
'fp

I 1
2 X 0.465

This 
expected mean nearest-neighbour distance for a random 

arrangement can be calculated from the following equation:

and there are 124 primary 
Note

The theoretical value of the mean nearest-neighbour distance for 
the spatial arrangement of primary schools was then calculated 
theoretical or

If the primary schools in figure 12 had been arranged randomly the 
mean nearest-neighbour distance could be expected to be I.O76.

Where: dran = is the expected mean nearest-neighbour distance for 
random arrangement of primary schools
is the density of primary schools per unit area (the 
number of primary schools divided by the area)

2

For our case 'f*p has

In our case, the area is 57^ Km 
The density of schools is therefore 124/574 '= 0.2l6. 

that the area must be calculated in the same units, in this case 
kilometres, as the nearest-neighbour distances. Using equation 10 
above, the expected mean nearest-neighbour distance for a random 2 arrangement of 124 primary schools within an area of 57^ Km can now 
be calculated:

The expected mean

We can now calculate the expected mean nearest-neighbour distance 
for these primary schools if they had been arranged in the most dispersed 
way possible. Here it is assumed that the primary schools have the 
maximum possible distance separating them; they are as far apart as 
they can possibly be. -i-’his type of pattern is often referred to in 
description of nearest-neighbour analysis as »regular or 'uniform'.

For a dispersed pattern it can be shown that the expected nearest- 
neighbour distance is given by:
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case is

NOTE:

the

TABLE 22

pattern types

Clustered OoOOO

Dispersed

Peindon 1.076

2.055

.the NEAREST-WEigHbour index

R s

EXPECTED mean NEAREST-NEIGHBOUR 
DISTANCE (IN KM)

d obs
d ran

Observed mean 
nearest-neighbour 
<iistance

nearest-neighbour distance for a dispersed pattern in this 
therefore 1.07^5VO«'*65

Nearest-neighbour analysis therefore is concerned with finding 
the position of an observed spatial arrangement of primary schools (or 
any other phenomena) along a scale of pattern types. At the two 
extremes there are clustered and dispersed patterns, with a random 
arrangement falling somewhere in between.

The nearest-neighbour index provides a more concise measure of 
Pattern in terms of asingle value. The nearest-neighbour index is 
dimply the observed mean nearest-nieghbour distance divided by the 
expected mean nearest-neighbour distance for a random arrangement :

A third type of pattern can be considered in which the primary 
schools are as close as possible to their nearest-neighbours. In the 
most extreme case of such a 'clustered' pattern each primary school will 
be so close to itfs nearest-neighbour that the mean nearest-neighbour 
distance will be zero.

In our case, with 124 primary schools in an area of 574 Km^, 
expected mean nearest-neoghbour distance is 0.0 Km for a clustered 
pattern and 2.311 Km for a dispersed pattern. The expected mean 
nearest-neighbour distance for a random arrangement is I.O76 Km. ‘=’ince 
the observed mean nearest-neighbour distance is 2.055 Km. it can be said 
that the observed afrrangei^ent is close to being a dispersed pattern.
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Vjhere j
R is the
ri obn
d a

MOT:

I n our case here:

1.910

io9l0

arrangement of primary schools is
I

SIGNIFICANCE TEST

d obs — d ranC f/5ss

Where:
s
s:

d ran s

=

as

is the test statistic
is the observed mean nearest-neighbour distance^

2.056
1.076

0.26156

The standard error of the mean nearest-neighbour distance is 
Calculated as £ollows:«<

C 

d obs

SEjj 
d

SEj

SEj a

nearest-neighbour index, 
mean nearest-neighbour distance, and 

t.he expected mean ne irest-nieghbour distance for 
random arrangement of primary schools

that the observed arrangement of 
The null hypothesis is that the 
primary schools being located at 

The test statistic used is based on

It is possible to apply a significance test to nearest—neighbour 
analysis to decide how probable it is 
primary schools occurred by chance, 
observed arrangement is the result of 
random within the study area, 
the difference between 5 obs and d ran, and is very similar in form 
to student's t section 5*6:

value between 0.0 indicatin 
, indicating a completely 

A random arrangement is indicated by a 
nearest-nieghbour index of 1.0

is the expected mean nearest—neighbour distance for 
a random arrangement, and
is the standard error of the mean nearest-neighbour 
distance.

This suggests that the observed 
very 'dispersed*

is the observed 
ran = is

The nearest-neighbour index can have a 
a completely clustered pattern, and 2.15 
dispersed pattern.

R s

R



area •
For the arrangement shown in figure 12 this gives:

s

ss

I
0.0^1

o
The test statistic ’C* now be calculated for figure 12:can

C s

s

19.196C =

NOTE:

deviate.

can be

statistic *0*
In other wor<(s,

schools, and 
schools per unit

is the number of primary 
is the density of primary

2.055 " 1.076
0.051

Oo26156 
5^'175

Oo26156 
■426778H

0.26156______
\(l2U 'x"~67216

SEr d

SEja

d obs d ran
SE^-

The sampling distribution of the test statistic ‘C is in fact 
the normal distribution. In other worHs, C is a standard normal 

Positive values denote a dispersed pattern and 
negative values a clustered one.

Where:
n

Assuming a significance level of O0O5, the appropriate critical 
value for a one-tailed test is 1.645, which is less than the observed 
value of Co The test therefore shows that the null hypothesis 
rejected at the 0.05 IjBvel i.e that the arrangement shown in figure 12 
can be considered to be - <.signiri1o=antly' dispersed' at the 0.05 
level.
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NEAREST-NEGHBOUR ANALYSIS

SUMMARY

Z

This

I I

SOME PROBLEMS IN THE APPLICATION OF

There is also 
described above is 
dispersed patterns.

neighbourhood. 
2-distributton.

The various theoretical equations used in nearest-neighbour analysis, 
particularly dran=-^Vp and are based on two crucial
assumptions. The first is that the points are located within an 
infinite area. The second is that Che points are free Co locate 
anywhere within that area. In most geographical situations these 
assumptions are manifestly unrealistic. In many cases where nearest- 
neighbour analysis is applied the delimitation of the study area is 
quite arbitrary. Since the size of Che area influences Che point 
density, P, ic also seriously affects the outcome of the analysis. 
If a study area is enlarged, withouC bringing more points into it, 
Che effect is to increase the expected value of Sran, without of 
course changing Che value of Jobs. ThenearesC-neighbour index, R, 
will consequently be decreased in value, although the appearance of the 
observed arrangement of points and its degree of clustering or 
dispersion will not have changed at all.

some evidence CEbdon,1976) that the significance test 
consistently biased towards finding significantly 

The existence of these problems does not 
mean that nearest—neighbour analysis should not be used by geographers. 
The technique provides a very useful descriptive measure of point 
patterns such as Che distribution schools in a given area.

InspiCe of the above stated problems of the application of nearest- 
neighbour analysis, we can still draw some concrete conclusions 
from the results obtained during hypothesis testing. It is 
important Co recall that ournull hypothesis tested statistically 
above is Chat Che observed distributional pattern of schools does 
not differ significantly from that expected on a random of 

The test for significance used is Chat of the 
As stated above, because the calculated value of 

(19.196) is greater than the orit’cal value (1.645), our null 
hypothesis was Chi/s rejected at 95% (0.05) significance level, 
means Chat Che dZstribution of schools differs significantly from 
’random in a regular direction since Jobs is 2.055. Theresults of the 
^-distribution further vaJidaCe the feeling that Jobs was not obtained



I

with

I I

by chance.
that have caused Che 
Cowards regularity.
chapter and can 
processes.

In ocher words, there have been distinct processes 
present pattern of schools to have a tendency 
These processes have alreadybeen menCiond in this 

be grouped under broad headings as physical and human

NOTE: These results may seem to contradict ourresulcs in the previous 
section where we Calked of schools being distributed in accordance 
the distribution of school-age children in Che study area which 
implies a random distribution. It is important Co note that nearest- 
neighbour analysis does not tell us that there is complete uniform 
(even) distribution of primary schools nor does it Cell us that 
there is complete randomness in the destribution of schools in the 
study area. WhaC ic Cells usis Chat Che disCribuCion of primary 
schools in Che study area tends Cowards evenness meaning ChaC Chere is 
some elemenCs of random distribuCion as well as even disCribuCion (see 
figure 12 for clarificaCion), Chough the distribution is more of even 
than random. This kind of pattern as we have seen in section 4.5 is 
dictated by the pattern of population distribuCion which also tend 
to follow the same pattern ofdistribuCion as that of primary schools. 
The regular distribution of schools can be seen in the northern 
parts of South Sakwa, most parts of North Sakwa and north-eastern 
parts of Yimbo locations. The random distribuCion of schools is clearly 
evident in the south and south-western parts of South Sakwa (especially 
areas bordering the lake shore), most parts of Yimbo especially the 
western and the lakeshore regions. It will be recalled that most 
of Che areas with uniform distribution of schools are located in Che 
lower zone where the distribution of population has a high tendency 
towards evenness. Thefactors Chat have favoured Chis pattern of 
distribution have been discussed in detail in chapter 2.

On the other hand, areas which do not exhibit a clear uniform 
spacing of schools, mainly fall within the Higher Zone where the 
physical conditions tend to restrict population to certain places. 
Hence, more primary schools, like anyother social facilities, 
have been provided where population is dense. It must be realized that I 
to attain a regular hexagonal form of the distribution of schools 
(which can be compared wiChCentral Place Theory as advanced by Walter 
Christaller) is not easy, in the real world where factors militating 
against this are numerous.
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4.6 VARIATION IN USE OF EDUCATIONAL FAC11.1T1ES

4.6.1 INTRODUCTION

Under this section we will deal with the effect of distance 
and time on the use of eductional facilities in thestudy area. 
It should be noted that thetwo variables are very important 
because they reflect the accessibilityof any educational 
facility. They also affect the choice of education institution 
and the frequency of attendance to such an educational 
institution.

One of the foremost enquiries on the question of attendance 
regards the choice of educational facilityby pupils. It is 
noted that out of a total of 1440 pupils interviewed, 867(60.27o) 
said that theypreferred particular primary schools (or educational 
facilities) because they were near their homes. Majority of the 
other 24.1% said their choice was influenced by the fact that 
their respective schools were famous for good performance in the 
national examination.

^•6.2 ANALYSIS OF VARIATION IN USE BY DISTANCE AND TIME

In this section, factors that explain variation in use of 
educational facilities will be critically analysed.
Hypotheses from the objectives mentioned in section 1,3 will 
be tested and conclusions drawn from the resultant findings, 
with an aim of blending the twin problems of distribution and 

variation in use of such educational facilities in Bondo Division
The main important factors discussed include income, manpower 
and learning or service facilities. The influence of social 
status, niainlyincome will be discussed with an aim^iffinding 
regional income level differentials which in turn may influence 
the distribution and variation in use of educational facilities. 
The reasons for the choice of educational facilities will also 
bediscussed and the role of distance (in absolute terms) and 
time analysed. Catchment areas for the few selected primary 
schools will be determined. Finally, some factors influencing 
the location of primary schools will be summarised and the 
problems in the use of educational facilities in the study area 
discussed withandy^aim of improving the situation where possible.
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23: PROPORTIONS OF DIFFERENT REASONS FOR CHOICE OF EDUCATIONAl
I FACILITIES IN THIRTY SIX EDUCATIONAL FACILITIES IN HONDO

CODE NO. A B C D
1 . 4 79 0
2. ONYINYORE LI 39 11 6
3. BAR-KANYANGO 0 hl 33 0 0
4. MIGONO 0 44 39 11 6
5. GOT-ABIERO 55 28 0 11

BAR-OPUK 58 14 14 0
BAR-KOWINO 18 35 18 24 5

8. GOBEI 10 33 29 14 14
99. NYAMONYE 0 65 30 0 5
10. NYABONDO 0 77 23 0 0
11. MINYA 0 57 29 14 0
12. PAI.A 647 0 29 0
13. KANYIBOK 19 50 0 31 0
14. NYANGERA 0 57 29 0 14
15. GOMBE 0 51 41 0 8
16. 18ULOWA 58 12 6 6
17. MAJENGO 3 50 35 3 9
18. JUSA 9 70 21 0 0

LENYA 0 87 13 0
3 80WAMBARRA 7 3

21. 0 63 35 2 0BONDO
22. 0 84 13 3MARANDA 0
23. 0 55 30 15MBEKA 0
24. 40 48 12 0 0I
25. 245 71 0 0NYAWITA
26. 7 57 29 2 5NYANGOMA
27. 4 52 27 413USENGE
28. 290 67 40KI PASI
29. 790 4 0SINAPANGA
30. ALARA 8 54 0 0

I

ITABLEI »

19.
20.

.6.
7.

17
38'

13
33

6
14

p
1

E (OTHERS)
4

NYAMIRA i”M”

NAME OF SCHOOL
SERAWANGO

This finding ties with our results in section 4.10 where we found 
that there is some significant correlation between the'qualit’>' 
of the school (in terms of national examination performance) and it.'- 
•.••ota’l enrnlincnt. Ilowevei’, reasons for choico di ffori’cd from on<» 

i’acil. Ltj' to another as shown in
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MEAN PERCENTAGE 6.1% 60.2 24.1 6.2 3.4

Source: Field data

WHERE:

that

WAMBASA 
A BOM 
AJIGO 
ND IRA 
BAR-CHANDO
OTHACH

0
10
3
0

11
8

0
0
8
7
6
3

3 
0 
3 
0
6 
5

'A' 
educational institution because their 
d enomina t i on.

= isthe percentage cC pupils who said that theyattended 
parents belong to that

41
75
68
83
54
78

56
15
18
10
23
6

’B’« is the percentage of pupils 
that educational institution because 
residence.

whosaid that they decided to attend 
it was near their places of

31.
32
33.
34.
35
36

D' = is those who chose toattend their respective schools becaujeof 
other reasons other than the ones given above, for instance, 
accessibilityto water supply.

Considering all the reasons given, it is noted that the overriding 
one was that of the distance (in absolute terms). However, in two 
schools namely kipasi and Wambasa, the question of distance was not 
important and therefore does not determine the choice of school. 
The other reason that comes into prominence in the choice of school 
is good performance in national examination. This is clearly evident

I
’C = is those who chose because of better performance in national 
examination (such schools have better average mark score as compared 
to other schools (see Appendix 2).
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Ho:

Hi:

NOTE:

There is significant relationship between distance 
travelled by pupils to educational facilities and 
time taken.

SIMPLE CORRELATION ANALYSIS FOR DISTANCE (Y) AND TRAVEL TIME (X) 
TO EDUCATIONAL FACILITIES IN BONDO DIVISION

The simple Linear Regression Analysis will only be 
done for those pupils who travel to school on foot 
since those who use other means of transport are 
almost negligible.

There is no significant relationship between distance 
travelled by pupils to educational facilities and 
time taken.I

The other aspect of distance to be considered is how it relates to 
time taken to get to educational facilities. This is important 
because accessibility is not just the presence of roads (i.e. 
connectivity), but also the time taken to mcv© from one place to 
another. It is the latter that makes the distribution of 
educational facilities such an important issue. In order to 
understand that aspect of distance, the following hypochesis will 
be tested to estabish if there is a relationship between distance and 
time using simple correlation analysis and simple Linear Regression 
Analysis;

when we consider the percentage of pupils in each of the two 
schools who chose to attend because the school is famous for 
good performance in national examination. These percentages are 
67 for Kipasi and 56 for Wambasa. In these two primary schools, 
total enrolment is mainly, determined by their good performance in 
national examinations. Migono and Gombe primaryschools also have 
comparativelyhigh percentages of pupils (39 and 41 respectively) 
who chose to attend because of good performance in national 
examination but in these two schools the distance factor slightly 
outweighs that of national examination performance. The next 
factors which follow the above two (in magnitude) are: good 
teachers "and" religion in that order (see table 23 for mean 
Percentages).



O /

TABLE 24: COMPUTATION OF THE PRODUCT-MOMENT. CORRELATION
COEFFICIENT, r.

(X' ) (Y" ) (XY)
0.01 6 0.0001 36 0.06
0.015 9 0.0A5

0. 1.2
0.20
0.40
1.1 0

17
20

17
14 196 9.80

0.75 13 169
0.80
0.90

43

1.50

25 48.75
36

I
I 352.30

2.50
3.00
3,10
3.20

1.95
2,00

1.89
1.90

1.60
1.70
1.80

1.30
1.40

1.00
1.20
1.25

0.2 5 
0.30 
0.40 
0.50 
0.60 
0.70

0.03
0.04
0.05
0.10
0.20

73
30

50
59

25
60
20
40
25

30
23

18
20

7
20

11
7

3 
4
5 
8

6,25 
9,00 
9.61 
10.24

1.96
2.25
2.26 
2.89 
3.24 
3.5721
3.61 
3.8025 
4.00 
5,29

1.5625
1.69

1.00
1.44

0,5625
0.64
0.81

0.0625
0.09 '■
0.16
0.25
0.36
0.49

0.000225
0.0009
0.0016
0.0029
0.01
0.04

324
400

121
49 

289 
400
49 

, 400 
289

2500 
348 
5329
900

625
1296
1225

900
529
625 
3600
400
1600
625

16
25
64

72.00
80.50

75.60
47.50

9.75
14.40
18.00
24.00
25.20
37,50
55.90
42.00
34.50
40.00 
102.00 
36.00

DISTANCE (IN K.M) 
CX)

TIME (IN MIN.) 
(Y)

24
21
30

576
441
900

1849

125.00 
177.00 
226.30
96.00

1 .40
4.25
6.00
2.80

10.00
10.20
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= 51.535 ^Y=1063 ^X’ -120.13743 -48563

n=37 n-37 ^XY-2284.78
X-1.39 y^2Q,73 Sx-1.15 Sy-22.07

assumptions:

CALCULATION AND INTERPRETATIQN

moment

>JHERE:
r

X and X fore,

X and Y and
X are two variables

1.32

587.10

the sample standard deviation of the 
I

3.50
3.80
4.00

- are the means of the two variables, 
and Sy =

= 1,32
= 1,15

49
105
70

on an interval scale, 
---  - .J come from

171.50
399.00
280-00

12,25
14,44
16.00

2401 
11025 
4900

I 
120.14 

T7

48563

commonly used for the computation of the product 
r is given by;

The formula 
correlation coefficient.

The variables must be measerred i 
and the technique also assumes that both variables have 
normally distributed populations.

(28.73)’

(1.39)"

•^(x.y)n ~ XY
Sx . Sy

r -

x"

x"

n

= is the product-moment correlation coefficient, 
y - refer to the values of the two variables (i.

distance and y for time).

= Sy^
n
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:£X = 51.535 ^Y=1063 =120.13743 =48563

n=37 n=37 ^XY=2284.78

X«1.39 Y=28.73 Sx=1.15 Sy«22.07

ASSUMPTIONS:

CALCULATION AND INTERPRETATION

the product moment

r

WHERE:
is the product-moment correlation coefficient,r =

X and X for

and

1.32

S5, 587.10

Sx^
Sx

3.50
3.80
4.00

« 1.32
= 1.15

49
105
70

12.25
14.44
16.00

2401
11025
4900

on an interval scale, 
---  —.J come from

171.50
399.00
280.00

■^(x.y)n - XY
Sx . Sy

I
120.14 

37

48563

The variables must be measerred ( 
and the technique also assumes that both variables have 
normally distributed populations.

(1.39)"

(28.73)"

x"Sx"
n

y = refer to the values of the two variables (i.e. 
distance and y for time).

X and Y = are Che means of the two variables,
Sx and Sy = are the sample standard deviation of the two variables 

I

The formula commonly used for Che computation of 
correlation coefficient, r is given by:
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487.10
22.07

as follows:,r.

XYr

•^xy 2284.78

61.75

Sy = 25.38

0.85973239.93r

0.86

+ 0.86r

CORRELATION SIGNIFICANCE TEST

of the student’s t distribution.the use

I

t

'^here:
correlation coefficient.r

then
0.86 and n=37r

0.86Vt

9J r

I 
where:

' Sy
Sy

-&y/n

61.75 -
2^. 38

xy/n
Sx Sy

37-2 r:-( 07156)^

*. We can now calculate Che product-moment correlation coefficient,

product moment
size of the sample.

r.V n-z

This can be done by 
using the formula:,
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COEFFICIENT OF DETERMI NATION^

0.7396

0.74

SUMMARY

t test,

The 
by distance, 
time can be. 
value(74%) indicates a 
between travel time and distance.

R" 0.86’

SiMPbE LINEAR REGRESSION ANALYSIS FOR DISTANCE (Y) AND TRAVEL 
ULME(X) EDUCATIONAL FACILITIES IN BONDO DIVISION

r’

This conclusion was further confirmed by the use of student's 
where it was seenthat the percentage probability that this 
coefficient could have occurred by chance is only 5%. In other words 
this coefficient is highlysignificant. This conclusion was again 
further confiermed bythe use of coefficient of determination test, 

(see section'<^^--Zabove ) .

It is important to.recall that correlation analysis is a measure 
of the stren^fA and the direction of association or relationship. 
Therefore, the coefficient of +0.86 clearly implies that there is 
a high degree of positive correlation between these two variables 
(distance and travel t,ime) in terms of fluctuations in time. Travel 
time increases with increasing distance, though this tendency is 
neither absolute nor of uniform magnitude.

Assuming a significance level of 0.05, 
t test are (nx-l)t(ny-1 ) , which in this 
of the student’s t sampling distribution, 
with 72 degrees of freedom for a two-tailed test at the 0.05 
significance level is 2.00. Since the calculated value of t 
greatei than the critical value, the null hypothesis must be 
rejected at the 0.05 significance level.

the degrees of freedom foi- 
u-i.se gives 72. From tables 

the critical value of t

value (0.74) measures the amount of travel time explained
R’ = 747o, means that 74% of the variations in travel 
explained by the differential distance, and this 

very high degree of positive correlation
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computations

The simple Linear regression equation is of the form;

a regression model Y = a+bx + E

Y
X
a
b gives the slope lino).

b
I f

bxa y

Where:
X
Y

refers co Che mean of X values.
y refers to Che andy values.
n is Che number of pairs of measurements.

The

The 
the calculation of 

using the following equations:
essential part of regressionanalysis is the 
regression coefficients a and b,

= Distance to educational facilities.
= Time taken to reacheducationa/ facilities.
= The Y-inCercept (|iregression constant).
= Partial regression coefficient (which

nxy
nx^

' A

i Y =iJ
i Where:

xy -

mean of

^he basic data are given in tobl'i. together with the
^^Iculation of some of the elements of equations 15 and lb. 
^^<$ression coefficients can now be calculated;

+• bx based on the

= refers to the values of travel time (dependent variable).
= refers to the values of distance (independent variable).

-X ==

note;,- The assumption embodied in a regression equation is that the 
values of the dependent variable (for instance, travel time) 
depend on the values of the /ndependent variable (distance). 
There is a suggestion of cause and effect.
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b
2

b 16.59

bx□ y 28.73 16.59 X 1.39
5.67a

regression equation

? 5.67 + 16.59Xs

of y from

For
5.67 + 16.59 X 0.01 5.84
5,^7 + 16.59y 72.03

example:
y

= 2284.785 - r2U714 - 1477.58
71.49

120.14 - 37”x 1.39

From this equation it is possible to predict the values 
the observed values of x.

X 4.00

Interpretation of the combined correlation and regression analysis

=^xy-nxy•^x* -nx*

rhe least-squares regression line must, therefore, pass through 
“he points on the graph where X = 0.01 and Y = 5.84, and where
< = 4.00 and Y = 72.03. Figure 13 shows this regression line 
irawn through the graph of distance against travel time to 
educational facilities in Borldo Division.

These coefficients can beinserted into a 
(equation 3). In this case:

rom figure it can be observed that there is general linear
Qttern of the two variables. This pattern shows that there is 
significant relationship or association between the given
Spendent and independent variables i.e. there is association between 
■^avel time and distance covered by pupils to educational facilities.
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a

j

SIMPLE LINEAR REGRESSION ANALYSIS (BASED ON DISTANCE DECAY MODEL) 
relating primary school attendance (to THII^ ONE EDUCATIONAL 
facilities in BONDO DIVISION) TO DISTANCE TRAVELLED.

Generally, however, it can be concluded that the distance travelled 
to educational facilities is closely related to the time taken.

It is important to note that the relationship between school 
attendance and distance travelled falls under nonlinear Regression.

I Figure I4 represents a set of data obtained from a sample survey 
of pupils attending some thirtyone primary schools in Dondo Divisior 
The number of pupils from eachof the thirtyone areas of influence 
(on the vertical axis) isplotted against distance (one the horizonta 

.axis). It can be seen that there is some kind of relationship 
between number of pupils and distance from the school. With 
iIncreasing distance there is a decline in the number of pupils 
attending each particular school. However, this decline is not 
Uniform; it could not be represented by a straight line on a graph.
•Ibis is an example ofthe sort of nonlinear rel ati onsiii p that is 
Quite common in human geography.

for by 
e. the 

rcftfcss i on. Um 
s may take different.

same mainly

Going back to the results of correlation analysis, it should be 
noted that tin* cociTicient of dertm j nat ion of pupils (.rav<-1 I i ng on 
foot (the number of those using other means of transport are almost 
negligible) to the thirty seven educational facilities in Hondo 
(0.74) shows that 74%* ol the total variation is nccniiiilcd 
the regression, and the remaining 365 of the variation (i. 
r<?si<liial variat ion) cannot be explained by the 
residuals canbe explained bythc fact that piqjil 
travelling time to schools evenif dist.ance is tile 
because of their differences in ability to cognitive mapping. I or
example, a pupil who takes a longer route, knowingly or unknowingly
is bound to take longer than another pupil who takes a short foutr;
to school. Also, residuals can be explained by the errors made in 
estimation of time taken to travel by the pupils from their places 
residence to school, since most of them, if not all, did not have 
watches. There was the tendency, therefore, to underestimate or

I overestimate the time. It is also possible that poor accessibility 
(as in the case of western parts of Yimbo location) may slow down 
the pace at which pupils travel to school.
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and

a I he
a

NOTE ; Tn

on

lio :

Hi : Alternative.

10g X.

1^'here:
log

’ Ofl

As we have noted, 
decay function (model).

this type of relationship conforms to the distance 
which is a non-linear relationship (figure I4

I7 ax '' (s

There is no significant relationship between the primary 
school attendance by the pupils and distance travelled from 
their places of residence.

10^

predicted natural logarithm for frequency 
ofattendance bypupils.

n A t u r a 1 
by pupils

10^

logarit.hm f or <J i st.ancc travrfl <‘(I 
to educational facilities.

!
hy taking the antilogarithm of bothsides of this equation, 
possible to rewrite it in terms of x and y instead of 
loeigy:

antilogj^jj

1 o’*

and’ thelog of distance.
needs tc be translated into sonic form of r<? 1 a t i onsli i p 

and distance tra\ellc?<l to school.

order tounderstand the influence of distance t.ravel led by 
pupils to educational facilities on frequencyof attendance 
to such educational facilities, the following null hypothesis 
was formulated.

Applying to the techniqueoflinear regression the transformed data 
will yield a regression equation of the form:

a + blogj^Q

i t i s
X and

I’igure 15 is based on the same set of data. This t iin*'. instead of 
plotting the number of pupils against distance, t lu- logarit.Iun of 
the number of pupils is plotted against the logarithm of the 
distance. By transforming the two variables, number of pupils 
disLanc<.', from ar. aid hmeticto a logarit hmic .■-.cal^^. a nonlinear 
relationship has been changed into a linear r<‘l at i oiish i p. in 
prescnl cas<' t-Iu'i-e is a linear relationship he! wefoi Idu? log oi‘ 
tlie number of pupils and’ thelog of distance. To be of practical 
use to us, this needs tc be translated into some form of 
bet.ween t.he number' of pupils
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PVPTLS OX DTS1’z\NCF travel I. in TO

VALUES TRANSFORMED VALUES

Y ' X’ Y ' X ' x»y •
2 0.602 0.362 0.1382 0.602 0.221

0.000
10 0.176 0.176
2
2
1

1 0.340
7 0.243 0.059 0.200
4 0.125 0.016
5 0.125 0.699 0.016

5.387 9.57 2.889 2.92

^X ’ 5.39 9-57 ^2.889 -^X'Y' 2.92

Z ’ Y' 

’OTE: X ' = lag Y' = log

9
10

3
6

0.097 
0.544
0. 544 
0.398

0.903
0.602

0.854
0.824
0.602

O.I87 
0276 
0.824 
0.959 
1.000

0.523
0.770
1.000

0.009 
0. 296 
0.296
0.158

0.362
0.016

0.075
0.087

0.522
0.544

O.I69
0.166
0.080

0.065 
0.000

0.229
0.367

0.031
0.815
0362

0.125
0.000

1-33 
i. 00 
1.50 
8.00 
4.00 
1-25 
3.50 
3.50 
2.50 
0.06 
(■•SI 
1-33

PUI’TLS
I

^9.57 =^0.638
15

=5<39 =0.359
15n

lo’^' 10^-

X 
jt.oo 

14.00

I

original

OESTANCE
I

.[aoee 25 rix'.resston of number 
1IFTEEN PRIMARY SCHOOLS
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1.000 -

Regression line equotion
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Log of distance t d
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0.6

-r- 
0.7-r 

0.1
-r- 
0.5—r- 

Q.2

LINE ON LOGARITHMIC SCALE 
SCHOOL ATTENDANCE AND

v.s: I = 0.008
H. $ : I = 0.005
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NOTE :

tl.i I’cct ly .

Table cl a b a drawn. «'» 1 Kf>

as

b

bx ’ya

The bopr i. UK?

The
can

b

b 0.54

O.638-(-O.54x0.359)a

0.44a

0.54X'0.44Y ' I

X‘or since and y ' are

\ y '

In other xvords,
Y.

2.92
2.889

15x0.359x0.638
15 xO.35^

Eciuabion 18a couldbe used bo predieb 
loffaribhni of bhe« number of pupils, 

th<! d.i st ance .

re s '

lo’^

l°S10

-nx’v'
- nxi^

i5.ivcs the 
these logarithms to which the 
applied. Effectively this 
line as shown in figure 15* 
calculated using the equations given previously:

various elements of the two equations given above have been 
calculated in table 25* These can be substituted into the equations 
in order to give the regression coefficients:

the valueof the 
given the logarithm of 

Equation 18i> Is I’atlier more usef'ul, as i 
enables distance to boused to predict number of pupils

(1) has been added 
variables which have been transformed, 
logarithms. In other words, X' 
and y '

Q.

25 contains the data from which figure 15 was drawn. T 
logarithms of all the values of the two variables. it is 

linear regression technique is to be 
means fitting a least squares regression 

The re^-ression coefficients can be

The regi’ession eqviation can now be written out:

to denote that these am

means logj^^

x and y
in this case by taking 

(pronounced X prime) means log
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could now h<‘

an X :

antilogy 1 0

-0.54antilogy 2 I10

0.44
so

-0.542.7 5 Xy 22

y s ’ 1.60

2y

I I

2.750
1.716

6 ax

expected value of’
By taking the anti1ogari(hm 
it is possihJ e . 1,0 obtain

2.75 
xO.54

This relationship can be put into words as follows: the expected 
number of pupils is equal to 2-75 divided by the distance to the 
power of 0.54. For example, approximately 2 pupils could be 
expected to come from a distance of 2 kilometres:

tables antilogjQ 0.44 is found to be 
can be fufthcr simp H l’i(.*d (.0:

2.750
„O-54 z

2.750
^0.54

or y

used to predict the 
value of lOgj^^X. 

etpiatioii. however’, 
predicting y from

case means:

0.44 X

This compares with the actual number of pupils coming from the 
2 kilometre zone, which is 3»

i rom standard mathematical
2.75 so (dial. E(iu.-i(. ion 2 1

Ecpiat i on 20 

of bolh

5’ for any given 

sides of I h<'

which in this

e<iual ion for*
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INFERENTIAL ASPECTS

1.

or, alternatively, the values of
error.

normallyare

3*

4.

( f

50

SIMPLE CORRELATION ANALYSIS OF THE NUMBER OF PUPILS AND DISTANCE 
TRAVELLED TO SOME FIFTEEN PRIMARY SCHOOLS (ON A LOGARITHMIC SCALE) 
IN BONDO DIVISION________________________________________________

The values of the residuals from the regression between the 
transformed variables are independent of each other*

The values of the residuals from the regression between the 
transformed variables have a normal distributiono

The variance of the transformed values of the dependent variable 
is constant for all values of the independent variable*

The values of the transformed dependent variable y* 
distributed*

Product moment correlation coefficient, r, is given by the following 
equation:

2c

r s X *y*/n - 
Sx’Sy'

It is important to note that when linear rer^ression is used in 
conjunction with transformed variables to describe what is 
originally a nonlinear relationship, the five major assumptions of the 
technique (discussed in section 4.7) still apny. How^rer, it is the 
transformed data, not the raw values which must satisfy these assumption 
The assumptions can therefore, be rewritten to fit the present 
situation:

The independent variable consists of a set of fixed values not 
a set of sample measurements, 
the independent variable have been measured without

As far aS the primary school attendance by distance is concerned, the 
first assumption is satisfied, since the distance zones were fixed 
values. All the other assumptions are also satisfied*
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Where:
Sx'

X •s

y'

’/n Oc195

x’y’ O»2?9

0.25Sx* s

Oo25Sy* s

0.0625Sx’.Sy’

0^229 ’‘Oo5^9s

2 = O*’3Ots:

CORRELATION SIGNIFICANCE TEST

t

2 +

=
zs

theare

t 3B

2.804s

= ”0.549

= Co.5^9)

Sy’
X* 

y ’

r
2 r

are 
is the 
the means, and

sizes of the two samples.

The calculation of the various 
shown in Table 2'5* 
equation to give:

From the data given in Table the value of the test statistic, 
can be calculated using the following equation:

the means of the two samples, 
absolute value of the difference between

S 0.279
0.0995

(2.889/1
15-1

0.559 - 0*658 __________
2

+ (7.25/19)-O*^^8_

15-1

«y /ny)-y 
n —1 

7

Standard deviation of x’ 
Standard deviation of y’ 
The mean of the variable 

The mean of the variable

Where;
X and y 

lx - y1

______lx - y1
(•^^/nx)-x^

Product-moment correlation coefficient, 

The coefficient of Determination, R ,

t s

O0I95 r as ■ 
0^062^

elements of Equation 23 above is 
Th^ elements can then be substituted into the

This can be done by the use of the student’s t test

n and n_ =X y
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t

I
INTERPRBTATION/CONCLUSION

2

The

e

Spheres of influence

it was
to attend because

I
I 

distance seems

= 2«8O
The calculated value of t is 2o80

The product-moment correlation coefficient of -0.5^9 cleaily 
implies that there is a relatively high degree of negative correlation 
between school attendance and 
distance travelled by the pupils from their places of residence. In 
other words, primary school attendance by the pupils decreases with 
increasing distance from the school and vice-versa.

as it is human nature to try and 
timet money etc.

But generally, distance seems to have «-e a bigger share in influencing 
school attendance by the pupils 
minimise transport cost in terms of energy,
On the question of how far from schools the pupils’ places of residence 
were, the researcher intended to test one aajor determinant of school 
attendnace, and through our field data, it was possible to delimit 
zones of influence of various schools, one from each location and some 
of the rural centre schools. The criterion used for establishing the 

was that of distance which children travelled to

The coefficient of determination (r ) calculated above shows that 
50.1% of the variation is explained by the regressionm and the other 
69.9% of the variation is not explained by the regression, 
residual variation is due to the fact that there are a number of cases 
where distance does not influence the frequency of school attendance 
In some cases as discussed in section 4.10, school attendance by 
the pupils is dictated more by the performance in national examinations 
(i.e. C.P.E./K.C.P.E.). This is especially true for the respondents 
in the two schools namely Kipasi and WambascPrimary Schools where 

found that 675^ arid 56% of their pupils (respectively) ' chose 
the two schools usually do well national examinations.

The degrees of freedom for the t test are (n -1) + (n -1), which y in this case gives 28. From tables of ^he student’s t sampling 
distribution the critical value of t with 28 degrees of freedom for 
a two-tailed test at the O.O5 significance level is 2.05. Since the 
calculated value of t is greater than the critical value, the null 
hypothesis that there is no significant relationship between the 
primary school attendance by the pupils and distance travelled from 
their places of residence must be rejected at the 0.05 significance 
level.
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was
■Che schools witl

The data, which is expressed hern as percentage of the total number of 
pupils in each school, were collected under four categories, namely, 
those who lived within a distance of 1 Km; between 1 Km and 2 Km; 
Between 2 Km and 5 Km and finally those who lived at distances greater 
than 5 Km> as shown in the Table below#

the mean percentage of those pupils who lived between 
was found to be 27%; between 2 Km* and 3 Km. 

nd finally a distance greater than 3*Km* was 7%. 
greater than 7% of pupils living at a distance greater than 3 Ko. 
mainly dhe ones that are ranked the best in terms of the national 
examination results, for instance Nyawita School (see Appendix 2*?. 
In general, those schools whose performance is relatively poor and 
whose enrolment is relatively low, drew less than 7% of their pupils 
from a distance greater than 3 km« The schools which are located in 
areas with very low density of population drew more than 7% of their 
pupils from a'distai^ce greater than 3 Km. for instance, Nyangera 
Primary school#,

During the final analysis of the data collected, it was noted that 
nverage 53% of the children in the selected schools lived within a 
distance of 1 Km. from their respective schools. It was also 
discovered that the schools with greater percentage than the mean, 
particularly above 60% are those primary nchools which are located 
either near trading centres/rural centres, for example, Usenge, Mbeka 
and Ajigo (see figure ) or those located in very densely populated 
areas, for instance, Ndira, Bar-Chando, Gombe and so on. In general, 
the greatest number of pupils in the study area lived within a distance 
of 1 Km. from their respective schools, as it is shown in figureiand 
tableau.

Furthermore, 
1 Km. and 2 Km. 
13% a

their respective schools. It is important to note that dist'mces given 
here were approximations and they should therefore, he treated nc 
jnich in this context.

From the above analysis, we can conclude that distance-decay effect 
is quite strong upon primary school attendance- The strength of this 
function upon enrolment in the thirty-six selected schools is ^hown in 
figure •
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TABLE 26 PROPOR'r I ON OI

2-2.99 Km 3 + 3+n Km0-0o99 Km 1-1.99 KmNAME OF SCHOOLCODE NO.

O?5 17SERAVONG01 .
11 11-^5ONYINYORE2o
17 1725BAR-KANYANGO

17MIGONO
OGOT-ABIERO

^3 2123BAR-OPUK
122^BAR-KOWINO

101035OOBEI
51030NYAMONYE9.

8 023NYABONDO10
14 O29MINYA
2121PA LA12
1325KANYIBOK

1*»29NYANGERA
27GOMBE

6ULOWA
315MAJENGO17 993018. JUSA
7720LENYA19
13205GWAMBARRA20/ 51525BONDO21. 1020MARANDA22 09
121227
141929

24 17
92265USENGE27 14 1024KIPASI

31735SINAPANGA29 O731ALARA30 15WAMBASA 5ABOM32 5871AJIGO O421
e 226

5S2265OTHACH
7132753MEAN

15
14
15
16

mbeka
NYAMIRA

NDIRA
BAR-CHANDO

-53 
44

55
69

52
45
62

75
66

27
28

29
58

50
24

55
25
18

17
28

15 
10

15
4

7
6

33
34

NYAWIiTA I
NYANGO’OMA ”M'*

58
45
4l

59
47

57
43
56
38
62
65
44
52
66

67
49
38
44

55
40

19
8

15
6

5 
O

■ 37
60

7^
8.

3-
4.
5o
6.

25o
24.
25^
26a

23^

35o
36.

31 O

11«

Rr.I.ATlONSIII P BETWEEN DISTANCE AND IHE 
PUl^lLS ATTENDING EACH SCHOOL
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travelled

VARIATION IN USE OF PRIMARY SCHOOLS BY LOCATION

tested:
Ho:

Hi: Alternative

variance is to find out whether thereofThe rationale oT analysis in

The 
wi fch

JUSTIFICATION OF THE USE OF ANALYSIS OF VARIANCE 
and THE EMBODIED ASSUMPTIONS________________

The test statistic to be applied here is Analysis of Variance (the 
F ratio test)*

The sample of school children have come from a common, normally 
distributed population of school childreno

KP-L Ry range of a school is meant the maximum distance 
by pupils from their places of residence to school.

The range of any given school is influenced by a number of factors 
which include: population density of school-age children, topography, 
accessibility, quality of the school, the density of schools in a given 
area, etc. These factors may work either singly or.in combination to 
determine the range of any given school (see figure l6)o

The null hypothesis of analysis of variance is that the samples are 
taken from a common, normally distributed population (or from identical 
populations). The alternative hypothesis is that the samples come 
from populations with different distributions.

To understand fully the variation in use of primary schools between 
locations and within them, the following null hypothesis will be

Analysis of Variance is the standard parametric test of difference 
between three or more samples. Like other parametric tests, however, it

* is often used in situations where the rather rigid assumptions of scuch 
tests cannot be justified. Analysis of variance can only be applied to 
data measured on an interval scale.

Under this section we shall examine the variation in use of primary 
schools by location. That is, whether there is more variation in use 
between the three locations other than within them.

In summary, we can say that schools which are located in areas with low 
population density have greater range than their opposite members, and 
the schools which are located in or near trading centres/rural centres 
have smaller range than their opposite members. Also, the schools 
with better performance in national examination have greater range than 
the ones which perform poorly
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are

aase is

A significance level of 0*05 is decided upon.

COMPUTATION

2= g2( x-x)
N - K

W^re:

s

n =
isN

X

The first step in analysis of variance is to »ake two estimates of the 
variance of the hypothesized common population (that is, the population 
of school children): the within samples variance estimate, and the 
between samples variance estimateo

variation between the samples than within them, 
taken at random from

is the within samples variance estimate,
is the number of samnles
is the number of individuals in each sample,

the total number of individuals in all the samnles

The within samples variance estimate is calculated according to the 
following equation:

The null hypothesis is that the sample of pupils have come from a 
common normally distributed population of school children (pupils).
The alternative hypothesis is that the sample of pupils come from different 
but still normally distributed, populations of school pupils.

it is 
samples to be about the 

since both are reflections of 
Any difference in these two 

to chance in the sampling

s'" '•'vu
K

A researcher is interested in differences in use of ediicational 
facilities in three locations of Bondo Division. As a preliminary 
exercise a random ^sample of 12 primary schools are selected from each 
location, and the total ilumber of pupils in each school recorded. The 
total enrolment in each school and by location are listed in Table 27.

s:

put together, and 
is the mean of each sample

If the samples are 
a common population (the null hypothesis), 

reasonable to expect the variation within the 
same as the variation between the samples, 
the overall variation in the population, 
mensnrec of variation is merely due to chance jn tne sampling pmcecn. 
If the samples are taken from different populations (the alternative 
hypothesis), this is not a reasonable expectation, since the variation 
within each sample is a reflection of the variation within the particular 
population from which it has come. Variation between samples in this 

a reflection of the difference between the populations.
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The Between Samples Variance Estimate can now be calculated as:

Where:

is 'the be|:ween samples variance estimate

s

X

A**

are added 
for our data,

n
K

Table 28(a) 
value of 11958.5

2 
w

is the number of individuals in a sample 
is the number of samples, 
is the mean of a sample, and
is the grand mean of all the date values.

k
= ^n(x -

Table 28<^ shows the calculation of 
of 1772882.9- 
within each sample is 
between the samples. 
Value bythe mean 
Sample mean from 
n(x • x^) for location A 
the square of the 
grand mean 
Sample, 
mean.

4

x_) means that for each sample the deviation of

our data giving a value
What happens in the calculation is that tne variation 

eliminated in order to measure the variation 
This is done by effectively replacing each sample 

of the sample, and measuring the deviation of the 
the grand mean. In Table 28A.' the calculationof 

(South Sakwa) for example, involves finding 
deviation of the mean of that sample (JI**) from the 

(28.4) and multiplying by the number of individuals in the 
This is equivalent to replacing each sample value by the sample

K - 1

The expression n(x —
the sample mean from the grand mean is found, squared and then multiplied 

kby the number of individuals in the sample. The summation means 
that these values are added together (there will be one for each 
sample)•

— 2The expression S(x-x) means that for e^ch sample the deviations from 
the moan are calculated, squared and summed. The summations Sign 
moans that all the sums of squares, one for each sample, 
together. Table 28(a) shows the calculation of S 
giving a
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AREA A (X) AREA B (X) AREA C (X).
SOUTH 5AKWA NORTH SAKWA YIHBO

22U 249 250
266

I

^78 496 279

684 336264
248^^7462

5^9 ^70^7^
^9^^88^^7

399252319
430199163
356400251
219303309

289400249

= 4463^x = 1>7(>7
12= 12 n =n

X =X = -572X = 31^

K (number of samples) = 3
12 + 12 + 12 = 36

(grand mean) =
N (total number of individuals) —

(31^ + 372 + 338)736 = 2S.h

n = 12

238 '

TABLE 27; TOTAL ENROLMENT FOR SAMPLE PRIMARY SCHOOLS



1 1 X

(a) CALCULATION OF WITHIW SAMPLES VARIANCE ESTIMATE

AREA A
(x-x) (x«x) (x^x)

8100-90 -125 -10815129

-76 5776 -106 11256 65 4225
+ 164 26896 124 15376 5481-59
-50 2500 97344 18312 324
148 21904 85 47225 -2

348159 -3 81 co9 -90
16123 25615129 102432

14400 1565 2^ -120

22801 61-151 -173 29929 3721
-63 3969 28 784 846492

-.69 4761-5 25 14161119
-65 4225 28 784 -49 . 2401

2= 114831 i(x-x) X 19725^ ^(x--x) 81905

11938.5s

AREA B

393969
33

= 11^^31 > ^1972^^ + 81905
56-5

g2 .
V/

2^(x~x)^

kn p
(x - x)^

N - K

(x-x)^ (x-x)^
AREA C

' <x.x)2

TAHLr. 28: ANALYSIS OF VARIANCE API’LIED TO TOTAL ENROLMENT 
SAMPLE PRIMARY SCHOOLS BY LOCATION ‘
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I

I

978803.321 2AREA A 3 14 51X

I 2X 31^AREA IS I'l

3 38 n -AREA C X

1 150225.91416731.5978808.32 +S
3 1K- 1

= 1772882.9= 3545765-7
2

ANALYSIS OF VARIANCE TABLE

Between Samples

K)33 ( n11938.5Within Samples

Samples Variance estimate

= 148.5=: 1772882.9

11938.5

2variance estimate -
Degrees oE freedon

33for within samplesDegrees of freedom

1416731.5
I 150225.7

F ration = between
Within Samples Variance estimate

12(372-28.4)“
12(338-28.4)^

Variance estimate 
—3* =1772882.9 B

Degrees of freedom 
2 (K- 1)

CAI.(‘111.1 I ON or BETWEEN SAMPLES VAIANCE ESI I MATE

12(314-28.4)^

for between samples
variance estimate -

11 (

n(x-x>)
2

9

2
G

12 n(X-X-.)Vj
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the
are

F
•

Substituting the two variance estimate. we have:

F
= 148.5

significance
The variance are calculatedas

1 . they are theD

It

the

2.
total
(N -

! estimate 
estimate

1772882,9
11938.5

Haying calculated
Question now is:

<-‘stimates of the
Question

Cf'itical value of F at 
of freddom is 3-32. 

the critical value, 
0-0.5 pi-ol);U)i I i ty level.

ib^iARy

the 0,05 significance level with 2 and 
Since the calculated value of F is 
the null hypothesis must be rejected

they are the 
numbers of samples

The 
^3 degrees 
Sweater than 
‘*t th(,-

between Samples Variance
Within samples variance 1

variance, 
two values

In order to answer this 
calculated.

two estimates of the population 
how probable is it that these 
same population variance?

a statistic known as the F ratio is

For the between samples variance estimate (S^) 
number of samples minus one (K - 1),

coucliKled that the sample of pupils 
^-nmmou population (or identical population), 

thfjrc is 
d i r r * i n
' of school children are 
^**‘Hnary school

degrees of:' freedom for analysis of 
folloivs :

For the within samples variance estimates W 
number of individuals in the data minus the

K).

Iiave not come from a 
On the basis of the 

therefore the support for the contention that the 
total scliool enrolment between the three sample 

representative of real differences in 
populations of those areas (locations),
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NOTE :
ill

PUPILS I-ROM

Under

USE OF THE KRUSKAL-WALLIS H TEST

taken

mentioned objective, the

o:

Alternative :

IMPUTATION

s

travell(id by 
Dondo Division.

a s s 11 in s 
A

ible 29 contains data obtained from 
'imary schools namely Bar-Kowino, 
• columns a, c and c 
‘ch Dunil on his/her

There is no significant difference in distances 
tlie pupils to three selected primary schools in

Tile Kpuskai;^allis H Test is a 
significant difference between 
nonparainetric test and therefore does 
assumptions about the distribution of the 
applied to ordinal (ranked) data.

test for deciding whether there
three or more samples. It is a 

not rely on possibly urii-eaJisti
variable. It can be

H test is that the samples have been 
distributions. Any differences 

tile p r o c e. 
samples 

so that 
real differences between

The null hypothesis of the 
from populations with identical 
between the samples are due to chance variation inherent in 
3f random sampling. The alternative hypothesis is that the 
lave come from populations with different distributions, 
differences between the samples reflect 
^he populations.

COMPARISON OF DISTANCES TRAVELLED BY A SAM PI I* OF 
TjIREE PRIMARY SCIIOULS IxN BUNDQ D1VIS10N

This conclusion Is in line with the conclusion drawn 
■section 4.5 whore it was fouiul that t tie number of primary 
■schools in each sub - loca t ion i.s determined by the number of 
|)opulatlon of school-age children also in each sub-I ocai.i on.

a sample of pupils to three 
Bar-Opuk and Nyangera. The valu<;

are the distance in kilometres travclletl by 
pupil on his/her journey to school. The null hypothesis 

■at the three samples have come from identical populations. 
SniFicance level of 0.1 is decided upon.

n order to study and understand the above 
oilowing null hypothesis will be tested:

this section, an attempt willl be made to investigate the 
comparative influence of primary schools to their surrounding arca.s 
(Umlands). Tl,at is, whether there i.s any significant differences 
in the range among the three selected primary schools, and the rea.so, 
for that variation in the range, if there i.s any. The statistical 
Lest to be used here is the Kruskal-Wallis H Test.
JUSTIFICATION FOR THE

is a
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TO THREE SEI ECTFI) PRIMARY

bar KOWrN(. (A) BAR OPUK (B) NVAXGERA (C)

I 0 23

1.0 10
4.5 32

37 16
10

2.2
32

4.5
10

1 0.04

= 215 = 280 - 398
- 14 = 14 14

I
I

32
20. 5
10

17
10

1 . 7
0-5
2.0

27
28

3
20-5
10

39. 5
10

32
35

18.5
29
25
2

(I
Rank

23 
10

E 
Rank

0.3
0.5

0.03

37
37
32
2 6

b 
v.aiik

C’
I) i s t. ancc

0-9.
1-95

1.6

0.5
0.75

0.5
2.0

3.5
1.5 
0.7 
3.0 
0.9 
3.8
1.8 

1.89

41
23
15

39.5
18-5
4.2

0.5
I . 5 
0.5 
3.0 
0.5 
0.3

2.5 
0.05

1 - 0 
0.5 
2.0

0.5
2 . O

2. S
2.5
2.0

I . 5
0.8

n a

Di stance

n c

11 
Di .su 1 c'<•

fable 29: DTSTANCES TIiAVEI I ['D “
sellout s BY SAMl-LE pupr LS

"b
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to
from

The ( he

can

n 12 3(N + 1)
N ( N + 1 )

Where;

N is the total number of individuals in all the saniples,
R is the sum of the ranks within sample,a and

is the number of individualsn in that sample.

means that the

29:

H
l( ) 3 X 4342 X 43 14 14 14

H = 5.24

summary

The appropriate degrees of freedom are given by the number of 
samples minus one; in this case 3 samples give 2 degrees of freedom.

sum of all the values of 
must be found.

first bo 
i vfH i II

I n IJi i s
This in formation 

equation:

In order 
1 <n«‘.s( ( r)
of Table

R^/n
For the data given in Table

The summation ^R^/n 
(one for each sample)

or each saiiipl c .
R in Table 29.

JI from the following

At the 0.1 significance level the critical value of 11 is 4.60.
Since the calculated value of H is larger than this, critical value, 
the null hypothesis can be rejected.

2
215 + 280^12 '

At the 0.1 significance level it is therefore safe to assume that 
th<^ di 1*1’ ertMJce bel.wtnjii the s«unples reflects a real di J’fer<jne<! 
between the populations of pupils to the three primary schools. 
Ibat is there is a significant diffei’cnce in distance travelled by 
bhe pupils to tliree selected primary schools.

n

+ 398^

ranked, 
columns h, d and f

apply the II test, the data must 
h i ghesl . i’hesf' I’ank i ngs .arc* 

29.

sums of I he ranks are then found f 
case these are the three values of

now be used to calculate
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. •) SCHOOL AND

•s .
of

JUSTIFICATION OF THE USE OF SPEARMAN RANK CORRELATION
Tile Spcannaii
measure
values.

COMPUTATION

are

can now be calculated using

1
n

are inherently 
or to interval data converted 

case here.

r s

The rank correlation coefficient 
equation:

The Spearman test can be applied to data which 
ordinal^ such as preference data, 
to ranked form as in our

n3

6£d2

rank correlation coefficient is a nonparamctric 
of the relationship between two sets of ordinal (ranked) 
It is a technique which deserves to be more widely 

used by researchers as an alternative to product moment correlatio 
with its restpicting assumptions of two normally distributed 
variables. *

function
hl connect, i on 
in C.P. I;.

the total 
s(.-leveled school 

that is to be applied is that 
see table JO).

Almost all computation of the Spearman rank correlation 
coefficient are shown in table JO. The first two columns of the 
table contain raw data on school attendance and perforinace in 
national examination. The third column contains (Jk; rankings 
of school enrolment. They have been ranked from largest to 
smallest i.e 684 becomes 1 and I63 becomes 36. The rankings of 
the second variable, performance in national examination given 
by the average mark score, are given in the fourth column. The 
differences between the ranked values for each sample point and 
the squares of these differences arc also given in table 30.

'‘UMPARATIVE ANALYSIS OF THE QUALITY OF 
ITS ENROLMENT

Another hypothesis is that school enrolment is* a 
of the results of the C.P.E./K.C.P.E . Examination. 
With thxs hypothesis, I9S5 average (mean) mark score 
Examination for each school can be correlated with 
enrolment, based on the data of the thiity six 
llie st,atistical test technique 
Spearman’s rank correlation (
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TABLE 30: ORIGINAL AND RANKED DATA FOR SPEARMAN RANK CORRELAT10N

I 2 3 4
SCHOOL

RAM<(X ) RANK(Y)

9

22
I 0

I

1
22

-162

20
2

11 121

10.5
22

25
10. 5

21

24
6

17
25

1

31
13
18

-17
-12

-2
-6

529
I 6

213.71 
194.58 
213-25 
298.52 
314.23 
238.29 
243.72 
285-29 
242.18 
297.12 
237.73 
290.07 
270.59 
277.05 
256.34 
347.96 
247.39 
309-69 
287.54 
301.27 
266,15 
325-16 
257.14 
305.63 
296.76 
277.23 
253.68

303.86
189.1 I 
262.50
312.14 
229.
263.78
263.70 
298.51 
266.61

5
3

20
6

28.5
12

4
24 
z6

9
30
33
14
1

27
5

14
8

15
29
11

J 9 
33 
35 
34 
9 
3 

30 
28

(X-Y>■ 
(tIJ

252
462 
494 
309
457
249
399
199
400
303
400
289

23S
264
230
251
163
309
249
388
279
336
319
370
356
219
437
430
403
248
224
373
684
496
478
266

19
15
17
34
7
8

12
16
26

-2
8.5
10

20.2 s
81

225 
256 
361 
64 

961 
529 
400 
36

I 
484 
289 
144 
256 
159

1 
62s 
484

4 
36
4 

72.25 
100

576
I 2 I

-13
-1

25
42.2 s

9
16

7
36
23

24
- I 1

30.2 s
16

4. 5
9 

-5.5 
-4

-31
-23
-20
-6

23 
4 

-5 
65
3
4 

-1 5 
-.16 
-19 
-8

25
-22

4
3 2
2 I

5____
(X-Y)
(d)

Y
PERFORMANCE

31
25
32
27
36
16
28.5
1.3
23
18

SERAWONGO 
ONYTNYORE 
OAR-KANYANGO 
migono 
’3OT-ABI ERO 
BAR-oi»uK 
BAR-KOWINO 
CODE r 
^Jyamonyi- 
NYABONDO 
min YA 
PALA 
KANYIBOK 
NYANGERA 
Gombe 
ULOWA 
MAJENGO 
3USA 
LENYA 
WAMBARRA 
80ND0 
^IARanda 
MBEKA 
^YAMIRA 
^YAWITa 
^Yang'0MA"M" 
^SENGE 
’^IPASI 
^^napanga i 
^LARa 
^'^ambasa 
abom 
^JIGO 
^’I^lRA 
^AR^CHANDO

X 
ATTENDANCE
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Where:

is the* Spe.nrrnan rank corre lnt.ion coorf i c i <?nt

(1 i tern,
2 means and then

n i.e the number of

6 X1 0.0753
36

SIGNir I.CANCE

zero.

a

level since

SUMMARY

s
enrolment.

our calculated value

of the school.

the above results suggest thatThough not dominant,

.is tlie number of items ranked, 
pairs of rankings.

r s

that the differences must be squared 
summed, and

is a 
0.282

or.e of t lie fac( m s

are
significance level of 0.05, 

one-tailed test is found to be 0.282.
probability of 0.05 of getting
or more wh,en

The degrees of freedom 
Assuming a 
for a

36 (the number of pairs of rankings), 
the critical value of r s 

This means.that there 
a sample rank correlation of 

the population correlation is 
I

The calculated value of r^ is less than the critical value for
one tailed test at the chosen significance level of 0.05. We therefore 
fail to reject our null hypothesis. In other xvords, our null 
hypothesis may be accepted at the chosen significance 
there is not enough evidence to disapprove it.

is the difference in ranking for each

The conclusion can be draivn that there is a significant rank 
correlation between the "quality" of the school (in terms of pupiJ 
performance in National Examination) and its total

We can therefore draw another conclusion that
(0*07^ sfiows or indicates tliat the correlation between the 

above two variables in positive, that is, the higher the quality of 
school the larger the number of pupils enrolled. But it is important 
bo note that this relationship is not strong as evidenced by the 
magnitude of our calculated r^ value (0.0753), which, though positive, 
tends toivards zero. this means that there arc other dominant 
factors which determine school enrolment other than the quality

Such dominant factors include population of 
scJiool-agc children, accessibility, etc (see section 4.4).

7185
36^
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a ffi

are in

the s

I

int’.l ucncing primary school enrolment 
schooI i n 
observes

From th<r
Ajigo, 

at the same 
But schools such

Teachers, parents, pupils and the rest of Society tend to judge 
quality of pt4mary ,education at each shool by how well the pupi l 

perforin on the Certificate of Primary Education/Kenya Certificate 
of Primary Education, and by how many are given places in Government- 
maintained secondary schools. This examination has a strong 
influence on the curriculum and the attitudes of teachers and pupils 
at the primary school level. Parents, especially the well-to-do 
are going to great pains to ensure that their children attend the 
so-called "high quality schools".

is the performance of the 
the C.P.E./K.C.P.E. examination. from the table 30, one 

tliat schools uch as Wambasa, Ajigo, Sinapaiiga and Boiido 
have relatively good results and, at the same time, are the ones 
with high enrolment figures. But schools such as Got-Abiero. 
Onyinyore and Aiara are the schools with very poor performance 
the C . P . E ./C . C . P . E . examination and very low cni’olment. It is 
important to note that these geographical variations in schools 
performance and attendance cause both short and long-term disparities 
in the production of current and future high-level manpower which 
is most needed for a sound national/rcgional development hence tlw* 
cui’i’eiit disparities in the regional development of Bondo Division.



I 22

TABLE 31: the total

TOP TEN SCHOOL ENROLMENT LOCATIONS
I . 175 Yimbo
•1 303 North Sa kw/i
3. K i. pas L 309 South Sakwa
4. 363 Sent h Saku’zi

South Sakxva
South SakwaI

I North Sakwa
North Sakwa

9. Mbeka South Sakiva
10. Wanibasa 399 Yimbo

AVERAGE ENROLMENT 331

BOTTOM TEN SCHOOLS ENROLMENT LOCATION

1 . 176 Yimbo
2. 166 Yimbo
3. Aboin 199 North Sakwa
4. South Sakwa
5. South Sakwa
6. Yimbo

Mitundu Yimbo
Yimbo

9. South Sakwa
10. Yimbo301

average ENROLMENT 192

7-
8.

5.
6.

Oyamo
Nyang’oma
Ndiwo

Mahanga
Kasau

Mag<.‘t.'i
N<1 i ra

Hondo Division K.C.P.E. 
enr o Lnient

132
108

90
181

224 
251 
414 
388 
478

7.
8. Nyabondo

Ny.aguda
Clot Raiiiogi

336
226

Nyang'oma
I <‘iiya

Migono
Magiwa 
Gobei

” G •’

Brief 1955 and 
in each school

"B”
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4* 10 MANPOWER, :............
PRIMARY SCIrOOLS

SERVICE AND OTHER LEARNING FACILITII-S
----- ; ~ COMPARATIVE ANALYSIS

It Js j-iiipoi tant to note that the question of maupower, equipment 
and other learning facilities is important in analysing the 
variation In use of educational facilities. This is mainly 
because most educational facilities are under utilized either 
because they lack staff, equipment or there is not enough 
learning facilities (see plate 5), Olliers are over-utilized 
because of various factors ranging from the popu1a11on. dens 1ty of 
school-age children to the existing number- of existing educat1onaI 
tacrlxtxes, that is the fewer the facilities (primary schools), 
the more they are 6verutilized.

Appendix 5 shows that there exists disparities in the 
distribution of staffing in the existing primary schools on one 
level (that is, full primary schools having classes from I 
as well as at different levels. In the first case, it is 
obvious that even though the full primary schools are of equal 
levels, this is not reflected in the staffing. This is 
surprising since it defies the current government policy that all 
schools should be equally staffed depending on the category 
in question. In absolute terms, Uondo Primary school is better 
staffed wxth 23 staff members as compared to Usenge Primary School 
with only staff members. There are also variations of staff 
of various grades among primary schools (see Appendix 5).

Service/learning facilities in education centres are basic 
and includes such things as laboratories, workshops, classrooms and 
desks etc. In Bondo Division, there is high disparities in tiu-

In the study area staffing levels and the cjualifications of the 
staff vary from one school to another. The following Appendix 5 
shows the nature of staffing and the variations within the 
study area.

The Kenya Government recommends that teacher:pupils ratio 
should be 1:40 maximum but due to disparities in staffing 
position among the primary schools, this ratio highly fluctuates 
in different schools. For example, in Bondo primary school, 
this ratio is almost double (about 1:75) (see plate 2). Other 
schools such as Migono and Nyabondo, the rato is very low. 

This mean^s that in some schools, the teachers 
overworked while in others teachers are underworked.



124

respect i

the pupils 
some of them

But it

In some schools xvith very large numbers of pupils and with 
insufficient number of such learning facilities, 
are forced to learn under.trees and worse still 
sit on the ground (see plates 4, 5, 7 and 8). But it is 
important to^noV^e^that such disparities in the availability 
of learning- reflects the level of socio-economic development/£a<iI 
of the community in which the schools arc located as it has 
become the responsibility of the parents to develop'their 
schools under the recently introduced cost-sharing policy 
(see section 4.12).

availability of these facilities 
schools totally lack laboratories 
available classrooms'and desks are 
their r<jspective number of pupils, 
facilities but’in 
falling down, 
totally not there

among the schools. Some 
and workshops, and the 
insufficient to serve 
Other schools have such 

ve^y bad conditions - classrooms are almost 
the roofs are leaking, the desks are broken or 

(see plate 3).
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PLATE 1

I r

NOTE: Hondo is a rural centre school*,

SOURCE: Field Survey

I
! CONGESTION IN HONDO PRIMAPY SCHOOL: 
of Educational Facilities due 
children in the area.

A case of overutilization 
to the huge population of School-age
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PLATE 2

The

■a«*^fe^^S^iWW*®wa^^^^^fertaasgjjMWggjgi:Hl^^i^osaiowataSB■Ml
MBlKWg^osas^fe^;!

k STkmknD 8 CLASS of 75 pupils - in Bond© Primary School 
Class is congested with some pupils having no desks*

SOURCE: Field Surrey*
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PLATE; 3

SCHHOL: The existing

Note.

^ield Survey

A
6

BUILDING IN ONYIKYORE PRIMARY 
very bad condition.

ONE or THE TWO 
classrooms are in

The schoal is located in South Sakwa Location where 
the parents* incoae level is rather poor and therefore, 
the parents find it extremely difficult to raise funds 
for the construction and maintenance of their respective 
schools.
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plate

I

I

L

SOURCE: Field Survey

insufficiency of learning facilities in KI past primary SCHOOL: 
pupils learn under a tree because there is no classroom

^or them, even though there are enough desks.

‘Ya

I
«

v / -^.
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14^11
USE BY SOCIO-ECONOMIC

so

a

ANALYSIS OF DISTRIBUTION AND VARIATION IN 
STATUS

The social status of individuals influences the use of various 
educational facilities significantly© Especially important is the 
income received because this dictates whether or not a- primary 
school can be built^ maintained and attended*

In this section^ our attention will now be focused on the 
implications of differential regional development and social 
differentiation and its relationship to the regional development 
and use of educational facilities. It is of crucial importnnce to 
note that the predominant issue revolved around the distribution of 
educational resources and opportunities between regions and social 
groupso The issues of inequality in education in this period fits 
cldsely with the increasing concern for income distribution and 
spatial spread of development in the study area*

"In proportion as the capacities of some are sterilized or 
stunted by their social environment while those of others 
are favoured or pampered by it, equality of opportunity 
becomes a graceful, but attenuated, figment. It recedes 
from the world of reality to that of perorations'*.

R.H. Tawney, Equality. 1952

that some rural families in Bondo Division 
children to school, even when facilities are 

Sometimes parents are also forced to 
. school due to lack of fees. When 

on who is to be educated, girls are

A consideration of the distribution of expenditures on education 
by individuals is an Important complement to the discussion of the 
distribution of public expenditure. Before primary school education 
was made "free", poor peasants had to spend a large sum of money a 
year per pupil. But the burden still remains, although the expenditure 
is no longer termed school fees. In addition to expenditures on 
miscellaneous things (such as buying text-books, exercise books etc), 
the peasantry is further required to pay for the building of staff 
houses, classrooms, maintenance of the school buildings and the cost 
of other facilities which are needed in primary schools. The rural 
communities meet those expenses with little help from outside, 
that a school-building committee exists for every such rural 
primary school^

It is not surprising 
do not send all their 
available. (See Appendix 7) 
withdraw their children from 
family has to make a decisi
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from

FACILITIES (i.e desks, classrooms etc)

-'•rt-r... •^^JaSOBgTaS^SrSgiSaaalgBg

South

Field SurveySOURCE:

INSUFFICIENCY OF LEARNING 
IN LENYA PRIMARY SCHOOL.

J’7
?•> r>

r.

the first to be left out and they are the first to be withdrawn 
school when funds are short. Education in the study area also 
occasionally suffers from natural disasters such as droughts or 
crop failures since the income level of smallholders is controlled 
by the vagaries of nature.

PLATE; 5

NOTE: The school is located in Nyang’oaa sub-location, 
Sakwa Location, which is a poverty striken area where 
most parents cannot eKtf« afford to buy uniforms for 
their children^ Notice the headmasters' office in the 
background*
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to

rn to

Intra—division differences in the distribution of educational 
facilities take two main dimensions* 
between regions within the division* 
defined between South Sakwa,

First, there are differences 
Regional disparities are well 

North Sakwa and Yimbo locations*

'4.11*1 CLASS DIFFERENTIATION OF SCHOOLS

are three cla.sses of people*
Few who make things happen*
Scores who watch things happen* 
^filliards who have no idea of what is happening.”

Ulanda, 
of parents 
help ^-her«

schools along the lakeshore (ouch as Kanyibok, 
underutiliae<^ not because of the poverty 

parents would like their children 
fishing activities rather than

MOTE: Some primary 
etc) are 

but because 
their

schools are built and maintained on harambee 
logical to conclude that locations or areas 

income levels will continue having fewer number 
cases are underutilized, whereas areas 

level of income will continue having more 
cases are overutilized because parents are 

and maintaining schools for their children and 
all their children to school*

Wall posters in Government Offices, 
Nairobi, 1989*

Since prim^^Y 
basis, it is therefore 
with very low average 
of schools which in some 
with a relatively 
schools which in some 
capable of building 
are also able to send

The second dimension of intra-division differences are those 
between social groups* There are differences between the rich peasants 
on the one hand and poor peasants and labourers on the other* This 
process is observable in both backward locations such as Yimbo and

Iin relatively developed location such as North Sakwa* As pointed out, 
inequalities among rural households can be traced to inequalities 
in natural resources and endowments, access to land, credit 
facilities and cash crop production and the overall nature of the 
main economic activities carried out* Such inequalities are reflected 
in the regional distribution and variation in use of primary schools 
North Sakwa with a better average income level per household, has 
a relatively better average density of primary schools, about

per 100 square kilometres* South Sakwa with an average income 
level of Kshs.727 (as compared to Kshs*1080 for North Sakwa) has 
primary school density of 23 schools per 100 square kilometres and 
finally, Yimbo with an average income level of Kshs.6O5, has a 
density of 1? schools per 100 square kilonotres (see table 17).
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PLATE 6

?0

J

is

SOURCE: Field Survey.

I I

PRIMARY SCHOOL: 
number of learning facilities.

STANDARD 8 CLASS IN SINAPANGA 
The School has adequate

school. An interview with each of the headmasters of such 
schools revealed this to be hhe main problem which has 
resulted in the low school enrolment hence the underutilization 
of those schools.

in North Sakwa location, where as we have 
capita incooe level is relatively higher 

The parents are able 
haraabee basis for the building and

NOTE: This School
seen, the per 
as compared to other locations 
to raise funds on 
maintenance of their schools.

j-MM
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PLATE 7:

There is lack

Field SurveySOURCE:

NOTE: There is poor pupil enrolment in this school mainly 
because roost children take to fishing instead of going 
to school*

STANDARD V CLASS IN ULANDA PRIMARY SCHOOL; 
of adequate number of classrooms*

f .V
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PLATS 8:

I

no
t r s ’■“

f l ;?.-l Stir’’.SCURCE;

5

There 
the pupils have

i5&'^

k''rt

LACK OF LEARNING FACILITIES IN KIPASI PRIMARY SCHOOL: 
are no desks, no classrooms and therefore 
to learn

To cum up, we have indicated that the structure of 
echools in Hondo Division is closely related to income 
structure vfhich is essontiallv a class structure.
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transport system is of crucial importance in the distribution 
of learning facilities to primary schools. The above 

desks from the main land to Mageta Primary School in the 
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CHAPTER 5

5 -O CONCLUSIONS AND RECOMMENDATIONS.

jS.l INTRODUCTION.

It is

^•2 CONCLUSION
I

The purpose of this paper has been first, to outline the 
physical, demographic and socio-economic background to the 
emergence of regional and class inequalities in provision 
of primary education in Bondo. Secondly, the paper has 
analysed the existing regional and class inequalities in 
education focusing mainly on the period between 1970 and 1989. 
In essence, the paper has attempted to show the relationship 
between the development of "capitalism" in Bondo and the 
unequal development of education between regions and among 
social classes.

In this chapter, the author aims at bringing together the 
basic conclusipns of the study. Recommendations will also 
be made on how certain problems or difficulties identified 
in the study can be solved. It is hoped that both the 
conclusions and recommendations will provide a reasonable 
basis for the current and future education planners as well 
as other professional investigations in the issue of 
improvement of rural educational facilities in Kenya,

important to note that the overiding theme in this 
paper is that of distribution and variation in use of rural 
educational facilities- It is again noted that to achieve 
efficiency in the dispensation of education services, appropriate 
spatial distribution of such facilities should be done with 
due regard to certain basic factors. It has ±.6en found that 
the chief among these factors is the demographic aspect that 
is concerned with spatial population distribution and density. 
This is followed by the twin factor of the physical environment 
which as we have seen, determines the population distribution 
and the resultant density, which is turn influences the 
distribution and variation in use of educational facilities.
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area,

Availability of other related community facilities such as 
water, transportation, trading centres, etc are very 
important on the question of edfucational facility 
distribution. Without some of these, it may be impossible 

locate educational facilities in certain areas.

Thirdly, there is the factor of socio-economic background 
of the area and last but not least, there is the factor 
of Missionary or religious contribution.

It has been observed that the distribution of educational 
facilities corresponds with that of population which is 
uneven. Infact, it is apparent that not much attention 
has been paid to the spatial distribution of educational 
facilities and the population and accessibility criteria 
alone which are advocated by the Ministry of Education do 
not seem to have worked. The factor of the physical 
environment which has limited the number of schools in 
certain areas (such as the swampy lands of Western parts 

gof Yimbo, the hilly areas of Got-T^lu sub-location, and 
Utonga Highlands) has also a profounding effect on the 
distribution of schools. The factor of regional differential 
income levels has also made inequalities in the distribution 
of primary schools worse, with locations such as North Sakwa 
with better monthly household income levels, having more 
schools as compared to the disadvantaged locations such as 
Yimbo. This is because the building and maintenance of 
schools is the responsibility of the local communities 
concerned, which they do on harambee basis. Poverty striken 
areas cannot afford to spare money for such projects hence 
fewer schools exist in such areas or localities.

On the use of educational facilities, it may be concluded 
that attendance (and therefore use) differs accordingly 
from one region to another, depending on such factors as 
regional monthly household income levels, population density 
of school-age children, human perception of the concept of 
education and the prevailing economic activities in the 
to mention a few. The social status in terms of monthly 
household income determines whether a parent will take his/her
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<x r 1 (1 "cost,
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Given
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from the 
expensive it is to got 
and money used where

to the researcher's 
time significantly affect 
Most pupils attend their 

facilities and most

poor pupil enrolment partly bceanso 
density and partly because of the 
s i 111 a i. o n i n those 
found that rcKonrclinr 

childr'cn to 
mainly because of the

This factor has been 
1 nt rodiircd 

for example, most
schools in South Sakwn location 

of (lie? low

schools

p i npointed 
sh.ir i ng" 

schools in Yimbo

not .
aggravated by the recently 

policy in education, 
location and some

notice that physical factors of’ 
tfie use of educat jon;» I 

nearest educational 
parents also prefer taking their children 

to scliools which are nearby. However, in the case of some 
"high-quality" schools, most pupils attend because such 
do well in National Examination and such schools have a wider 
range as compared to the so-called poor-quality schools. It is 
important to note that distance (in absolute terms) is related 
to the time taken to travel to educational facilities, 
implies that the further the educational facilities 
pupils places of residence, the more 
there in terms of time used to travel, 
public means of transport is used.

tt has come 
distance and 
facilities.

children to school or

Owen, W (1968), - Claims that "further advantages result 
from the changes in village life that follow construction 
of an all-weather road, such as improvement of school and better 
school attendance .............The above quotation which was
experienced by W. Owen in his research on the "Impact of 
transportation network in development in India", also applies 
to some extent in Hondo Division. It has been found in this 
paper that improved transport system and transport facilities 
in an area influences the growth and the quality of some schools.

have very 
popu 1 «-i t i oil 

preva i l Ing low income 
In such c i !*<• Iims,'incf;.s , 

some parents have either not sent their 
or iiave removed them from school 

ligh cost of living.
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Several factors have therefore been found to explain the 
nature and the distribution of primary schools in the study 
area. These include eimong others: population distribution, 
income distribution of the people, church influence, and 
transportation network.

The location of some schools have also been influenced by e 
establishment of missions (churches) in some areas as in 
the case of Nyari'goma ,sub-location where the catholic Mrssr 
has established schools such as Nyan'goma mixed, Nyan goma 

^i^Tls, etc.

In the study area, there are a total of 124 primary schools, 
ob.scrvinq ri<|Lire^^ it can be seen that some schools are located 
next to good transport routes while others (very few) 
relatively located next to poor transport network.

An area with a dense population distribution vzill definitely 
influence the establishment of a school in that particular 
area. The people of the area will decide to build a school 
for their children whether there is a nearby.good transport 
network or not. Usually in such areas, a school is first 
established then a feeder road is constructed that connects 
the school with the main road as in the case of Kapiyo Primary 
school and many others.

Similarly, if jw an area, the population has good Income 
distribution obtained from economic activities such as fishing, 
farming, commerce, and some other activities, the location 
Of schools would also be random regardless of the type of 
transport system that occurs in that particular area. Almost 
all schools in North Sakwa and especially in Nyawita and Marand 
sub-locations have grown because of good income distribution 
fh those areas.



140

5.3 RECOMMENDATIONS

the government
the government 
should be adopted 

anomalies in the 
in future

3 are bound to 
should pay particular 
regions) in terms 

implementation of 
revised so that

much more 
currently done.

(or
The

should be
are given 
than is •

So far, the researcher has identified the pattern of 
distribution of educational facilities (i.e. partly random 
and partly even) , and the factors associated with such a 
distribution. Possible anomalies which are likely to be 
associated with such a distribution have also been highlighted. 
The main reasons for the variation in use of educational 
facilities in the study area have also been identified.

In view of the above summarized findings, the 
recommendations should be made, which in future will contribu 

the improvement of education services in rural

In the provision of education services by 
and other agencies, an integrated approach 
in order to eliminate the currently 
distribution. This is of particular 
because more and more educational faci 
spring up in rural areas. The governm 
attention to the less advantaged areas 
Of the provision of education service . 
the recentl^rcosr-lharlng poUcy 
the people in poverty striken a 
assistance in the field of

Although the aiove factors affect the location and 
distribution of schools, good transport system together 
with efficient transport facilities would definitely 
have agreat influence on the nature of growth and the quality 
of schools quite effectively. For example, there are some 
schools in the division which were established in the 194Os, 
but up to date, have not grown beyond std, VIII classes, 
whereas some schools which were opened later have grown 
tremendously, and have therefore acquired status of secondary 
schools. The question is: to v/hat extent is the nature of 
growth and quality of schools influenced by efficient 
transport network and facilities.

recommendations to
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distribution and variation

be done equally for 
The current situation in the

required in the 
distribution of phenomena, 
from different disciplines 
distribution but alos that

bj RECOMMENDATIONS TO SCHOLLARS

is (.bat some

Transportation and the quality of educatinnal facilities 
sliould be improved to enable equal use of such facilities 
without under-and over-utilization of some of them, 
be done by providing (equally) some subsidies in terms of 
learning facilities and also by making sure that there is equal 
distribution of teachers in terms of their qualifications. 
Transportation network should be improved so that inaccessible 
areas are brought within easy reach. This will help in the 
construction of more schools in ares with very few schools, 
in population redistribution, and assist in school supervision.

the distribut ion of tn«iclior.s should 
schools without, di .scr i mi nnt i on what..son vc*r.

re.searchers .st udy area
primary .scliooi.s are overstaffed while otJier.s are
Th i .s unecpial distribution of teach<?rs should lx* stopped fourthwit h.

If thi.s i.s not done then the gap between the rich and the 
poor will continue to widen which will again lx* 
the inequalities in the provision, 

of educational facilities and unless immediate 
t.ak<*ti, things will grow' from bad to worse.

Piped water should be given to areas with no water supply to 
curb the problem of severe water shortage which if not solved 

i could lead to the closure of some schools in such 
i

! Like in other social Services, Planning for educational
j facilities is an interdisciplinary process which requires the 
efforts and expertise of different disciplines. The expertise 
whose skills are most needed include human ecologists, sociologists 
environmentalists, geologists and planners from other disciplines. 
It should be noted that the geopgrapher's skill especially is 

understanding and explaining the spatial
The interaction of different expertise 

should solve not only the problem of 
of variation in use of tliese services.
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on

make such sample
(i)

more

Since progress 
research/ it 
could, take place 
research is undertaken, 
research in this 
of this paper:

It is, therefore, 
should be done at the micro 

with different physical, 
that comparisons

in any given
is unrealistic to

in this field as
Those who wish to

field should try to improve

field depends primarily 
expect that rapid progress 

long as little or no 
undertake further 

the limitations

The sample size should be enlarged to 
representative■

such research should 
L so as to avoid unnecessary 

discipline of Geography should

Last but not least, it is recommended that 
be more inter-disciplinary in approach 
biases. But scholars from the l.. .
conveniently apply their trans-disciplinary approach xn thxs 
area of study.

Lack of adequate and up-to-date data is one of the serious 
economic drawbacks in the study area. Very little research 
has so been conducted in this area. Since no government can 
adequately plan, remain responsive to the needs of its 
citizens, or innovate without steady input of up-to-date 
information regarding the needs of the citizens, it is strongly 
recommended that a more extensive and intensive research need 
to be conducted in this area.

At present, the research on the distribution and variation 
in use of primary schools has mainly been carried out at the 

level (i.e. country or district), with this one being 
the first of its kind to be done at the micro level (i.e. 
Division, location and sub-location). 
recommended that similar research 
level and if possible in other areas 
human and/or socio-economic back-ground so 
may be made and concrete conclusions drawn.
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NB:
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Much attention should be given to the impact of 
missionaries on the distribution and variation in 
use of educational facilities.

The impact of socio-economic factors in the distribution 
and variation in use of such facilities should be 
more critically analysed. The data on income levels 
seemed very difficult to obtain and so other researchers 
should take note of that if they are to come out with 
more correct and representative data.

This study does not pretend to include final solutions 
to the problems discussed in this paper. All it does 
is only to indicate the direction in which such 
solutions will have to be sought. It will/ however, 
have very little or no practical impact unless the 
recommendations put forward in it are acted upon by 
relevant authorities. Such authorities should try to 
cristallize the research findings and hence come out 
with their practical applications.
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APPENDIX I

PRIMARY SCHOOLS IN BQNDO DIVISION

NORTH SAKWA SOUTH SAKWA YIMBO

I I

Kanina r a 
I Nyabcngc
Majiwa 
Gobei

1 Lwala 
I Waringa
Bondo 
Agwara 
Nyamira Girls 
Nyamira Mixed 
Maranda 
Kapiyo 
Uloma 
Nyawita

I Ndira 
Ahinyanya 
Alara 
Nyandus i 
Magawa 
Ndhere 
Bar-Kuogo 
Usire 
Masita 
Nyakasumbi 
Sinapanga 
Gunda Sigomere 
Yieko 
Bar-Kawaga 
Obedi 
Bar Opuk 
Manyonge

Orcngo
Serawango 
Wainbarra 
Mit iro 
Akoko 
Uyawi 
Barkowino 
Kipasi 
Gombe 
Got Abiero 
Nyaguda 
Mbeka
Nyangoma Girls 
Nyangoma Mixed 
Ulanda 
Warianda 
Lenya 
Odao 
Dago
Miyandhe 
Migiro 
Onyinyore 
Abimbo 
Uhendo 
Otuoma 
Minya
Chamagaha 
Migono 
Thim
Matangwe 
Waringa

Otli.'ieh 
Paia 
Ma jcngo 
Bar Kanyango 
Jusa 
Wambasa 
Nyangera 
Nyamonye 
Kanyibok 
Sanda 
Usenge 
Ulowa 
Mageta 
Got liamogi 
Uhanya 
Nyayo 
Got Agulu 
Nyabondo 
Rapogi 
Alinga 
Sangwe 
Muguna 
Ndiwo 
Odhuro 
Ragak 
Aduwa 
Mago 
Barawendo 
Chunga
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appi:ni)[x I (.Tonn t i nued

NORTH SAKWA SOUTH SAKWA YIMBO
Bar Chando Oiko

Abom
Mawere
Ober
Okola

Bur-lowo
Ratiya

I f

SOURCE: DIVISIONAL EDUCATION OFFICE BONDO, 1989 STATISTICS.

!1

Ajigo
Si rembe

Kibuye 
Dunya 
Bar-Muotu
Siage 
Olago 
Rabango
Ligawa
Ndeda Island
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SCHOOL TOTAL ENROLMENT

Akoko 186
236
437 238.29
282

363
181

I

222
303.86238

114

303.37
224
93
49

237.73373
35
25
25
66

228.96137

248.88204
256.39322
236.54286
216.81124
202.45226

Siage
Orengo
OtuoJiia
Oiko
Nyaguda

Nyamwanga
Wambarra

Ulanda
Uyawi
Lenya
Warianda

Serawongo
Sifu

Ma g a k
Gombe

136 
458

160
462

90
264

184
478 277.05

’ 249.13
247.39
311.22

Olago
Rabango
Ligawa
Ndeda Island
Waringa
Uhendo

AVERAGE SCORE IN 
1985 K.C.P.E. 
NATIONAL EXAM1NATIOh

252.78

Dago 
Migiro 
Mbeka 
Miyandho 
Nyango’ma 
Nyango'ma 
Nyango’ma "D 
Nyango’ma 
Oyamo 
Onyinyore 
Odao

»’M'’

”TP” *
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|B^PENDIX 2 COUNTINUED

518 249.83
251
192
319 194.58
159

287.54509
229.81

183.33186
I I

61
105
28

235.64

400
203
400
369
290

290.07684
298.51

183
292.22307

326
303Livala

Aj igo 
Agwara 
Bar-chando 
Bar-Opuk 
Bar-Kawaga 
Bondo 
Gobei
Keyo Kodindo
Kayogo 
Kapiyo 
Kamnara

388
240

277
247
199

342
249
218
169
105

310.17
219.63

232.69
277.23
263.78
291.76

266.43
263.70

Dunya 
Chamagaha 
Bar-Muofu 
Bar-kowino 
Atilili 
Abimbo
Got-Kochieng 
Dier-Aora 
Thim 
Ratiya 
Bur-lowo 
Bar-Kuoyo 
Mitiro 
Abom

Matangwe
Migono
Maranyona
Minya
Kibityc
K i p a s i
Got-Abicx’o 165

248
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Appendix 2 Continuation

241
153
156
414 312.22
496 270.59
201
72

336 274.41
303
267
266 256.34
252 347.96I
457

271.85206
274

277.06353Uloma
180

59
35
30
54

236
348
316

262.50230
236.73237
299.96301
298.52356

Bar-Kanyango 
Got-Matar 
Got-Ramogi 

Kanyibok

Okola
Sirembe
Gunda Sigomere
Milenga *
Alara

Ugadhi
Yieke
Kambojo
Obedi
Nyakasumbi
Maranda M. Handio

Nynndus i
Nyainira ”M’’
Nyawita '
Sinapanga 
Shinyanya 
Usire

Magawa
Ndhere

Manyonge
Maj iwa
Maranda

Mawere 
Mas ita

248
40
73
56

296.76
290.31

Nyabongc
Ndira

Alinga * 
Abidha
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Appendix 2 Continuation

Kasau 166
229
258 290.55
176
108
403 285.29
178 288.00
279 266.61
132

‘214 .23219

242.18248
I 253.68289Othach I

262.56436Odhuro
213.25370Paia

354
215
130

237.37222Sanda
309.69494
243.72430

182
325.16399

25
21Chunga

Uhanya 
Wambasa 
Bar-Awendo

Usenge 
Ulowa

Rapogi
Ragok
Sanwe

Muguna 
Mago 
Mabanga 
Mitundua

295

Nyangcra
Nyabondo 
Nyayo 
Jusa

Maj engo 
Magcta 
Nyamonye 
Ndiwo
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APPENDIX 3

SCHOOL MAIN ROAD WATER SUPPLY
BAR-KOWINI 5.0 4.0 1.0
JUSA 4.5 3.5 1.5
MAJENGO 0.1 3.0 2.0
WAMBASA 1.5 1.5 2.0 l.S
PALA 0.75 6.0 1.0 2.0
NYAMONYE 0.2 4.0 0.4 0.5
AKOKO 1.0 6.0 1.5 1.0
ORENGO 0.5 6.0 0.5 3.0
WAMBARRA 2.0 4.0 3.0 2.0
GOBEI 0.1 0.1 1.0 2.0
BONDO 0.5 0.5 0.5 •0.5

BAR-OPUK 2.5 3.0 1.0 4.5
GOT-ABIERO ‘ 1.5 10.0 2.5 4.0
NYANGERA 0.1 1.0 1.5 1.0
MBEKA 5.010.0 4.0 3.0
NYAMIRA ’’M” 7.0 7.04.0 7.0

0.411.0KIPASI 0.4 3.0
8.03.0 8.0GOMBE 5.0
0.12.0SINAPANGA 0.5 2.0
1.02.50.5 2.5NYAWITA
0.33.00.3USENGE 0.3
6.010.08.0BAR KANYANGO 8.0
5.03.00.5 2.0

10.010.01.5 2.0MIGONO
2.05.0 0.20.1MINYA
5.05.0 2.03.0ALARA
6.01.2 1.20.9
2.53.0 0.60.5
1.22.0 1.00.5NYABONDO
3.23.2 3.20.4MARANDA
2.32.8 1.20.01LENYA

83.4 73.7136.354.36TOTAL
2.694.40 2.381.75AVERAGE/MEAN

ONYINYORE
SERAWONGO

1.0
2.5

DISTANCE/IN KM) OF THE SCHOOL 
DISPENSARY

FROM THE NEAREST:
LOCAL MKT/TRADING CEN

4.0

NYANGOMA"M"

NAME OF
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MAIN WATER
SCHOOL ROAD DESPENSARY SUPPLY

2.0 5.0 4.0 1.0
4.53.0 3.5 1.5 1.0

2.0 0.1 3.0 2.0 2.5
2.0 1.5 1.5 2.0 1.5

0.8 6.0 1.0 2.05.0
0.40.2 4.0 0.51.0NYAMONGE
1.5 1.06.01.01.0AKOKO

3.00.56.00.52.0ORENGO
2.03.04.02.02.5WAMBARRA
2.01.00.10.1
0.50.50.50.5I
4.51.03.02.53.0BAR-OPUK
4.010.01.52.5GOT-ABIERO
1.01.00.15.0NYANGERA

4.0 3.05.010.03.0MBEKA
7.0 7.07.01.5
0.4 3.011.03.0KIPASI
8.0 5.08.03.03.0GOMBE
0.0 2.02.00.52.0SINAPANGA
1.02.5 2.50.53.0NYAWITA
0.33.0 0.30.30.3USENGE
6.010.0 8.08.03.0
5.0 2.03.00.51.0NYANGOMA

2.010.010.01.52 .0MIGONO 0.22.05.00.12.0MINYA 2 .05.05.03.01.0ALARA 1.21.20.92.8ONYINYORE 0.63.00.51.5SERAWANGO 101.22.00.51.0NYABONDO 3.23.23.20.41.5MARANDA 1.22.32.80.011.5LENYA
2.382.694.401.752.13

GQBEI
BONDO

6.0
2.5

2.5
1.5

2.0
2 .'o

4.0
0.4

mean

I
i

'SCHOOL
!BAR-KOWINO
I
i JUSA
!MAJENGO
!WAMBASA
PA LA

BAR-KANYANGO
"M"

DISTANCE(INKM) OF THE SCHOOL FROM THE NEAREST: 
NEIGHBOURING LOCAL MKT/

TRADING CENTR 
4.0

NYAMIRA"M"
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APPENDIX 5

TEACHERS PER GRADE: MARC.H IPS?
PTOjAI I ATS < 1 M ! 1 ’ H>I.METSSt UOOI. f >

ENROL i- ? M E M I- M E
1 . AKt^KO 1S5 1 J «5

2 5 1Al ARA I I
..DAGO 280 4 1 1IJ . GOMBE 45" 1 2 1( 5 1 4 1 I

I.ENYzX 1 1 1 1 K
LIGAWA 24 1 1<1. 1

2567. MAGAK 4 3 1 1 1 1 8
478MBEKA 2 1 1 2 38. 1 3 3 8 4 1 2
188 2 1MICIRO 59. 1 8

1 1MIYAXDHE 156 4 8 810.
1 1 17 811 . NPEDA

1 1 149 112. NYAMWA.XGA
2 1 1 3 1 1 1364NYANGO>LA''M” 613. 3

52 51563.\’YAXGOM’'G'’ (>14 .
151 51 1 1 3 8415. NYANGOM^ SFD 1"7

11 150OLAGO16.
3 81 5 123317 . ODAO

1 12 1 1280OXY IXYOREIS .
2 1 18819. OYAMO

1125 IRABAXGO2 0 .
•i1•> 5 8238 8SERAWAXGO21.
2 71410922. SIFU
3 14 8 8140ULANDA

1 11 1 15 1458 9UYAIVI24 .
1 1 1 6575 SWAMBARRA25.

11 11 4 193WARIANDA26 .
1 1 15 1 5505

113 2 1 J 1 S264
14 1 1 53 3 &186SIXYAXYA29. 2 1 91 4 919950. AGWARA

1 5 311 S496
1 17 1 4 1 !'1266

3 3 5 1161560
1 2 321 2 113 4 41578

11 I 914 31252

I IT

I ] 1

27. KAPIYO
28. XYAXDUSI

51. MARAXDA
52. XYAMIRA

ULO.MA

1

1
1

35.
34. BONDO
55. NYAWITA

J -•

25 .

• I
I

M !■ I '■! I i M i I M I
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APPHXIM X 5 COXTIXH.vriOX

M P I M IHKXKOL •M F M F M i M I- M r M II
2 1 1 J'

2 IS25 5 ]
1 1

1 14 1 . 4 <1 (I 1 1 1 ] ] 1 52‘4 4 1 ] 1 .1NYABEXGF 5 J S 4 1 1 R 3 ) ]44 . 156 1 5 14 5 . USIRF 274 ■> 1 3 1 1 1
141 3 f. 1 1 1 1457 1 3 2 1 2 5 (> J "2 51 1 2 ■i

4 9. YJEKF 209 6 1 1 1 95 0 . MAU'JJU; 219 1 1 4 851. 94 5 1 1 1 1
5 5 1 1 3

IICADHI 116 7 1 1 1 154 . AJIGO 507 1 2 3 3 1
5 5 . 240 1 1 1 1 1 7 056. 186 1 1 1 4 152 1 1 1 2 164 1 1 1 7 1 45 9. 75 1 1 260. KA.MBAJO 55 1 1 161. BAR-KAlVAGz\ 59 1 1 3 1 2 1 1 962. OKOLzX 1

65. 268 2 1J
1

64 . GUNDA 25 1
1

SIREMBE65. 25 1
1 166. ABIMBO 156 6 1 167. ATILJLI 220 1 1 2

I JHAR-KOKI.NO 249 1 3 5 1 -1 3
BAR-MUOFU 558 1 1 2 1 1 1 1 1 3 6

70. CHAMAGAHA 245 1 3 3 1 R
71. DIER-AORA 44 1
12, DUNYA 205 1 1 1 1 7 3 3 h

MAJ I IVA
BAR_CJIANUU

42. MUR.A

359 ,
503

38 8
4 1 4

kamnar.a
39. GOBLI
4 0 .

6£,
69.

SCHOOL 
-^6. BAR OPUK 
5". 1JVAI..A 
3 8 .

ZJZi

2 ! •

MARA.ND.A S.P.
SIGCTILRE

5 

1
5

! 1

‘i
8

f J
! .

6

5 I 5

NDHERE
52. ABOM
55.

1

L
1

46. MASIT.A
4’. SJNAPANGA
48. MAGAIV.A

J

I
i 

J
I 

J : 
6 ! i;

I I

KEYO KODIXGC 
KAYOGO

57. .MILE.\'GA
58. NYAKASUMBI

OBEDI

-1(1
1

I 
h’

* t

KOKI.NO


AII'ENJIA 5“C0aT1 NBA fl ON 1 (»e

SCHOOL M F M F M F M I- F M F F TOTAL73. GOT-ABIERO 1 2 8 874 . GOT-KACHILNG 83 1 1 1 3 3KIBUYE 160 5 1 1 6 1
76. 325 1 3 1 1 1 3 S 1 n158 1 1 1 3 1 5MATANGKE 265 1 3 1 1 8 S"9. MI GONO 238 1 2 3 1 1 1 3 5 3 8SO, MINYA 349 1 1 3 1 7 981. NYAGUDA 335 3 1 1 1 1 1 5 8
82. OIKO 132 7 1 3 1 2 9
S3. ORLNGO 348 7 1 1 3 1 6 2 8

OTUOMA84 . 308 1 2 3 3 1 8 8
85. SI AGE 201 3 1 1 2 2 8 1 9
86. TIIIM 55 1 1 1 1
S7. UHENDO 160 1 3 1 1 1 8
88. WARINGA 150 2 1 3 2 9
89 . ABIDHA 316 3 5 1 2 1 8 2 10
90. ALINGA 348 1 2 1 1 4 8 1 9
91. BAR-KANYANGOj 1 2 1 2 7 225Q 9

2 1 1 1 6 292 . GOT MATAR 237 8
2 11 6 795. GOT RAMOGI 3 1501 8

12 1 194. JUSA 248 1 1
5 12 1 61 1 395. KANYIBOK 556 9
3 13 1 7166 196. KASAU 8

1 34 917897. MAGETA 9
2 14258 8 1 998. MAGO

.11 4 1178 6 199. MAHANGA
4 1 1 2 1404 7 7 9
7 4108 9 9

2 1 1 1 7 1132 1 8
3 1 1 1356 2 4 4 S

2 2 1 1 11 1 5279 4 9
1 3 1 1 4219 1 1 4105. NYANGERA S
2 1 2 1 1 729S 2 9NYAYO
5 1 1 1 11 7 5 10436

12 1 2 1 6 2 81289
1 5 4 92 2 1 1 1370PAI.A

1 2 4 4 813 1354
3 1 S13 1222111. SA.NDA

22 6 814 1182112. UHANGA

. 1
7

100. MAJENGO
101. MITUNDU
102. NDIWO
103. NYABONDO
104. NYAMONYE

2 1
2 1

109.
110. RAPOGI

106.
107. ODHURO
108. OTHACH

KI PAS I
"7. MARANYONA 
78,

'enrolIim f 
147

M F I M
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APPENDIX 5 CONTINUATION I

SCIIOLI. ENROL M F M F M I- M F M F M F M F TOT A I.I115. ULOKA 4 50 2 1 1 9 4 5
USENGE114. 494 1 1 1 •» 1 1 5 4 9
KAMBASA115. 399 5 1 1 1 1 1 1 6 S 11
BAR AKENDO110. 25 1 1 1

117. CHUNG.A 21 1 1 1
MtlGUNA 2 29 4IIS. 1 1 8 S
RACAK 215119. 1 1 1 1 8 1 <1
SANGKE 150 1120. 5 1 1 1 1 5 8
RABANGO121 .

122. BUR-LOKO
RATIYA125.

124.

M F I M F
1
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TOTAL HALE

114
71

172
35802

169

1339 131

114387
14960
4819

3478
2183
4480

3176
4593
6752

3581
3749

1110
2297

8951
931
992
790

25293
3426
1077
733
529
1087
8086
837
787
629

1017
1625
819 
1033

59766
7518
2466
1796
1073
2183

27386 
3520 
1117 
842 
521 

1040

32380
3998

1349
954 

■ 552 
1143

. 40
44

1007
212
122
51
13
26

40
68

167

93
50
95

120

3804
4327
5820

54621
7442
2353
1682

17037
1768
1779
1419
2130
3319
1801
2060
2761

29328
4016
1276
949
581

1210
18765 
1813 
1970 
1757 
2463 
3433 
2003 
2267 
3059

8436
789
914
791 ■

1083
1551
894

■ 994
1420

10329 
1024 
1056 .
966 ■■ 

1380 
1882 
1109 
1273. 
1639'

385
72
39
27
27
82
55

82.
70

109

ADMINISTRATIVE 
AREAS

MALE 
CHILDREN

HALE 
ADULTS

FAMALE
ADULTS

BONDO 
YIMBO 
NYAMONYE 
USIGU 
GOT AGULU 
USENGE 
north SAKlfA/ 
SOUTH SAKlfA 
MARANDA 
NYAlfITA 
AJIGO 
ABOM 
NYANGOMA 
MIGHENA 
BAR-KOHINO 
NYAGUDA

Sourse: 1979 population census

FAMALE FAMALE CHILDREN SQUARE
KILOMETRES DENSIl

1113
1694
982

1027
1422
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OCCUPATION

LOCATION: SOUTH SAKWA

3
3 3
4 3

2

0I
2
1

200 3 0
727 3 2

10
11
12
13

14
15

7
8
9

10
11
12
13
14
15

1
2
3
4
5
6

5
6
7
8
9

1
2
3
4

INCOME 
LEVEL(KSHS)

400
600 

1100
300
500
300 
700 
500

2000 
1700 
1000 
500
400
700

rOTAL NUMBER 
OF CHILDREN

4 
1

3 
.2 
3 
2 
3 
2 
2

2 
2

NUMBER OF 
CHILDREN 
ATTENDING
SaiOOL

1 
0 
2 
2 
2

2
2
2

3
2
2

Teacher 
Teacher 
Mason 
Smallholder 
Smallholder 
Smallholder 
Smallholder 
Fisherman 
Smallholder 
-Smallholder 
Samllholder
Fisherman 
Smallholder 
Samllholder 
Fisherman

Smallholder 
Smallholder 
Carpenter 
Teacher 
Smallholder 
SmalIholder 
Samllholder 
Teacher 
Smallholder 
Smallholder 
Smallholder 
Smallholder 
Smallholder 
Smallholder
Smallholder^

LOCATION;
PARENT
CODE

NORTH SAKWA
EDUCATION
LEVEL

700 
800 

1000 
2100 
1100 
1800
1000 
2500
500 

1300 
1100
400 
600 
900 
400 

1080

3
3
2
3
3
1
3
3
4
2
5
9
2
1
£ 
3

3
2
1
3
3
2
2
4
3
0
1
2
2

H^per Primary 
Secondary 
Secondary 
Secondary 
Upper Primary 
Secondary 
Lower Primary
Higher Education 
Secondary
Secondary 
Secondary 
None
Lower Primary .
Upper Primary 
Upper Primary  
AVERAGE

Secondary 
Secondary 
Upper Primary 
Secondary 
Secondary 
None
Lower Primary 
None
Secondary 
Upper Primary - 
Upper Primary 
None I 
Secondary 
Lower Primary 
None
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LOCATION: YIMBO
1
2
3
4 1200 3
5 0

2 1
12

SmallholderAVERAGE 603 12

13
14
15

10 
11

8
9

6
7

Upper Primary
Secondary 
None

400
800
300
700
500 

1100
300

700
1300
200

200
400
150
800

3 
4
4
2

3
2
3 
0
2

3
2

0
3 
4

0
2 
0
2

3 
0 
3
0 
0

0
3 
0

Tailor
Teacher
Smallholder
Fisherman
Smallholder
Smallholder
Smallholder 
Fisherman 
Smallholder
Fisherman
Fisherman
Fisherman
Fisherman 
Smallholder 
Smallholder

None
Upper Primary
None
Lower Primary

Upper Primary 
Secondary 
Upper Primary
None
Upper Primary
Upper Primary 
Lower Primary 
None
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Ci)

II.

Civ)-

Cv) The values of the residuals are independent of each other 
i.e. they are randomly arranged along the regression line.

LINEAR REGRESSION ANALYSIS
The independent variable X is not a 
The values of the dependent variable

Ci) me inaepenaent variable X is not a set of sample values. 
Cii) The values of the dependent variable are normally destributed. 
Ciii) The variance of the dependent variable is constant for all 

values of the independent variable. 
The value of the residuals (the differences between 
the observed and predicted values of the dependent 
variable) have a normal distribution.

IV. ANALYSIS OF VARIANCE (ANOVA)
(i) The variables must be measured on an interval scale.
(ii) The population from which the samples are taken- are 

normally distributed.

ASSUMPTIONS OF THE TEST STATISTICS USED
I. THE CHI-SQUARE TEST:

The data must be of the counted variety, 
that is, in the form of frequencies.

(ii) Total observed frequencies must equal at least 20.
Ciii) Generally, the expected frequency calculated for any 

fraction should not be less than 5,although it is 
permissible for 20% of the fractions involved in a 
calculation to have an expected frequency of less than 
5, provided it is not less than 1.

III. SPEARMAN RANK CORRELATION TEST
(i) The data should be measured in ordinal scale i.e. ranked 

forms.
Cii) The variables shtjuld not necessarily be normally 

distributed. The test works for any kind of distribution.
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APPENDIX 8 CONTINUATION

V. THE KRUSKAL-WALLIS H TEST
The H test is a nonparametric test and therefore does 
not rely on possibly unrealistic assumptions about the 
distribution of the variables in question. It can be 
applied to ordinal Cranked) data.
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sub-location

7.

QUALIFICANTS TOTAL NO. OF PUPILSPASSESS

It

8.

schoold from the nearest:9.
KM/miles
KM/miles
KM/miles
KM/miles

A:
1.
2.
3.
4.
5.
6-

YEAR
1983
1984
1985
1986
1987

How far apart is your schoold from the nearest neighbouring 
school ..................... KM/miles.
How far is your 
Ca) Main road?. 
(b) Dispensary?
(cj Water supply? 
(d) Local Market/Trading centre?

QUESTIONNAIRE FOR HEADMASTERS/HEADMISTRESS 
Name of school  
Name of Location  
When was this school founded? 19 
By which religious organization was it founded?  
Was it built- on Harambee basis?  
In which year did it take the first K.A.P.E/K.P.E./C.P.E/K.C.P.E. 
examination? 19 ......................
Write out your C.P.E./K.C.P.E. examination results for the last 
5 years as follows:

KEY:
Ci) "Passes" refers to all those who obtained more than 18 points 

in C.P.E. or Sb^^pQints in K.C.P.E. examination results.
Cii) "Qualif icants” refeirs to all those who obtained more than

24 points in C.P.E. or 48 points in K.C.P.E.
Ciii)”Total No. of pupils" refers to the total number of pupils 

enrolled in the whole school from standard I-VIII.



168

APPENDIX 10

sub-location:

(c)

8.

9.

B;
1-
2 .
3.
4.
5.
6.
7.

Cd)
Ce)
C£)
Cg)

By what means do you 
Ci) 
Cii) 
Ciii)

Ch)
Ci)
How far is your present place of residence from the school?

..................... . KM/miles.

Ci) 
Cii) 
Ciii) 
Civ) 
Cv)

Because my friends are students here. 
Other Cspecify) :........ -.........

come to school?
by bus/bicycle/motor bike/matatu. 
on foot.
other Cspecify).

10- How lond do you take to travel from your place of residence 
to school? .....................

QUESTIONNAIRE FOR PUPILS 
Name of pupil:  
Name of school:  
Name of Location:  
Class:  
Age:  
Denomination:  
Why did you dccede to come to this school? 
Ca) Because my parents belong to this denomination. 
Cb) Because it is nearer to my place of residence.

Because it is famous for good performance in the 
C.P.E./K.C.P.E. examination. 
Because it has good buildings. 
Because it has good teachers 
Because i,t is famous for out door activities. 
Because it is near: 

water supply 
Despensary 
Trading centre 
Church, e.t.c 
Other Cspecify):  
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C. QUESTIONNAIRE FOR PARENTS

sub-location:

(a)

(5-14) do you have?6.

D:

7.
8.
9.

1.
2.
3.

to school?  
to school?  

( to school?  
children go to this particular school?

(b)
(c)

(i)
(ii)
(iii)
Civ) 
Cv)

1-
2 .
3.
4.
5.

How many o£ them go
How many do not go
Why don't they go

10. Why do your <---

Write 
you visit 

Ci) 
(ii)

Name o£ parent:
Name of school: 
Name of Location.... ......................
Denomination
SOCIO-ECONOMIC DATA

Level of education:
None 
Lower Primary
Upper Primary
Secondary  
Higher education...

Type of occupation  
Monthly household income-.

How many children of school age

questionnaire for chiefs/assistant chiefs

Name of Chief/Assistant Chief:
• sub-location:Namw of Location........

the number of children aged 5 to 14 years in each home
as indicated below:
Name of the owner of the home
Number of children of schoold age:


