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ABSTRACT 

SEX- AND BIRTH-ORDER SELECTIVE UNDERENROLMENTIN THE PRIMARY SCHOOLS 
OF KENYA'S ARID AND SEMI-ARID DISTRICTS AND THE "KEPYIONG" PHENOMENON 

by 

? T PONS1 

The underenrolment found in primary schools of Kenya's aria and semi-arid districts 
is a well documented and persistent problem. After reviewing the initiatives 
of governmental and non-governmental organizations to encourage full school 
participation by all eligible children in those districts, and discussing the causes 
of underenrolment identified by pre"icus research, this paper presents two 
additional factors relevant to the explanation of the lamented underenrolment. 

!t is argued that the higher rates of girls' underenrolment in upper primaries 
can bs accountcd for in part by the concurrence of the mean age of girls in upper 
primaries with the mean age of marriage for girls of the ethnic groups represented 
in those schools, and the parents' expectation that girls of upper primary age 
should stay home where they can be properly socialized into their prospective 
traditional roles of wives and mothers. Concerning the underenrolment of boys 
in ths primary schools of the same districts, this paper has shown that a distinctive 
form of birth-order selectivity - the "kepyiong" phenomenon - does explain some 
of that undercnrolment. 

The findings corroborate the recommendation mode by earlier researchers and 
education officers in this cour.try and elsewhere that "mobile schools" and a 
Training Centre for Nomadic Teachers be set up to ensure that a sizable proportion 
of children in Kenya's arid and scni-arid districts presently left out of the primary 
school system may be reached and provided with basic primary education. 

l.D.S/WP NO.462 
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A - THE PROBLEM1 
I.D.S./t'.'P N0.4R2 

The underenrolment of children of primary school age in Kenya's arid and semi-
arid districts is a well known and relatively well documented problem.2 Table 
no. 1 summarizes the most recent information available on the subject. The 
last three columns report the ratios of boys, girls, and total children enrolled 
to the projected number of boys, girls, and total children six to twelve years 
old for 1984. 

The ratios for enrolled girls are consistently lower, in some cases as low as f i f ty 
three percent (Garissa) and 32.3 percent (Mandera) of the corresponding ratios 
for enrolled boys. By contrast, the ratios reported for Baringo show overenrolment. 
However encouraging the lat ter figures might be, their plausibility is open to 
serious questioning. The projections for the fi to 12 years old population may 
be excessively low because of unfulfilled conditions of assumed constant mortality 
and constant fertility rates derived from the 1S69-1979 intercensal figures. 
Additionally or alternatively, the data on enrolled children may be inflated: they 
may include repeaters, or children migrating from neighbouring districts to take 
advantage of low cost boarding schools and favourable conditions for subsequent 
entrance in secondary schools, or overaged children.^ 

Policy makers, school administrators, non-governmental organizations, and 
researchers have addressed in various ways the problem of undcrenrolment in 
Kenya's arid and semi-arid districts. Their contributions have focused on one 
or another of the various factors presumed to e f fcc t the origin and/or contribute 
to the persistence of this problem: the colonial legacy; the type and adequacy 
of educational facilities; the pastoralists' lack of monetary resources for school 
fees and levies; the lack of food for children attending school; the school 
curriculum and the schedule of delivery of educational services; the pastoralists' 
physical mobility, and the lack of year-round water supply. 

A.l - The Colonial Legacy. 

Schools are relatively new institutions in Kenya's arid and semi-arid districts. 
The low enrolment of the primary school-agc population of those districts is 
f irst of all a consequence of the late introduction of the modern school system 
and the persistent scarcity of appropriate educational facilities. 

J ..2/.. 
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TABLE NO. 1 - Primary School Enrolment in Kenya's Arid and Semi-arid Districts by Sex, 1984, and Projected 6-12yrs. Old Population 
by District and Sex, 1984. 

DISTRICT 

Boys 

ENROLLED1 

Girls Total 

PROJECTED 6-1 2yrs Old2 

Boys Girls Total 

RATIO ENROLLED 

Boys Girls Total 

Tana River 10, ,018 7, ,323 17,341 13, ,561 12, ,746 26, ,307 • 73.8 57, 65.9 

Gnrissa 3, ,846 1, ,814 5,660 20, ,673 18, ,317 38, ,990 18.6 9. .9 14.5 

Wnjir 3, ,531 1, ,753 5»284 20, ,937 18, ,078 .':" 39, ,015 16.9 9, .7 13.5 

Mandcra 4, ,548 1, ,313 5,861 13, ,762 12, ,301 26. ,063 33.1 .1.0, _ n 22.5 

Isiolo 3, ,986 3, ,356 ' 7,342 5, ,124 " 1 ,750 9 ,874 77 .8 ' .70, .6 .. 74.4 

Marsabit s, ,877 3, ,194 9,071 12, ,760 12, ,049 24, ,809 4.6.1 26. .5 36.6 

Baringo •- 34, ,635 31, ,862 66,497 . 27, ,833 27,118 54,951 124.4 117, .5 ,, 121.0 

Kajiado IV, ,987 13, ,019 31;006 22, ,501 . 20, ,666 43, ,167 . ' "79.9 63. .0 71.8 

Narok 24, ,598 17, ,973 . 42,571 31 ,706 29, ,333 61, ,039 : 77.6 61, .3 69.7 

Samburu* 8, ,036 3, ,738 11,774 9, ,968 9, ,904 19, ,872 80.6 37. ,7 59.2 

Turkana 12, ,530 6, ,630 19,160 16, ,126 14, ,745 30, ,871 77.7 44, .9 62.1 

West Pokot 19, ,564 ' 13, ,023 32,587 23 ,332 22, ,304 45 ,636 83.8 58, .4 71.4 

* S O U R C F ^ l ) Republic of Kenya, Ministry or Education Science and Technology Annunl Report 1984 Nairobi: Government Printer, n.d.,pp.32-33. 
S O U R C E S ' °0\ Kcnyn] Ministry of Economic Planning and Development, Central Bureau of Statistics Population Projections for Kenya 

1980-2000 Nairobi: Unicef, 1983. 
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At that time an^ for the subsequent two decades, the government's overriding 
effort in the field of education was focused on setting up adequate educational 
facilities to enable the school-^ge population of those districts avail themselves 
of educational services in areas where school participation was impaired by poor 
communication, low population density, the people's physical mobility, scarcity 
of yearround water supply, end enormous distances between the rare schools 
in existence. By 1984, the government's role in providing educational facilities 
to pastornlist districts had shifted noticeably. While continuing to implement 
the special programmes introducsd in previous years in cooperation with the 
various District Education Boards, the government opted to develop livestock-
marketing facilities for pastornlist districts rather than formulating new 
educational programmes for them. The supporters of the new policy argue that, 
by gaining access to the necessary monetary resources through livestock marketing 
facilities, pastoralists would be in a position to meet the costs of sending their 
children to school, especially to the relatively expensive boarding schools in 
their districts, and would actually do so out of concern for their children's 
education. 

a - Initiatives for Promoting; Primary School Enrolment: 1963 - 1983. 
During this period, the Kenyan government mobilized local churches and 
international donor agencies into building primary day school and primary boarding 
schools in pastoralist districts, reorganized the administrative structure responsible 
for developing and financing primary school facilities,8 and launched its own 
Remote Areas Boarding Programme and its Experimental Programme in Mobile 
Teaching Units to promote school attendance by the children of nomadic 
pastoralists. 

The Remote Areas Boarding Programme was lauchcd durinc the 1970-1S74 
Development Plan to set up 

"....boarding schools in Baringo, Ssmburu, West Pokot, Turkana, Kajiado, 
Narok, Wajir, Mandera, Garissa, Isiolo, Marsabit, Tana River, and Lamu 
districts which had registered less than 50 percent enrolment of primary 
school age population,"9 

in a rietcrmind effort to meet the citTent target of 75 percent literacy for the 
eligible children. Clearly, ordinary lay schools in pastoralist districts were 
inadequate for the purpose as they could not reach the nomadic pastoralists who 
are required by their way of life to be constantly on the move and cannot settle 
near ordinary day schools. 
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The programme's implementation was carried over the 1974-1978 Development 
Plan while the programme itself was revamped by the 1979-1983 Development 
•Plan,, and given a new .name and additional functions. A special grant from the 
.World Bank was used by the programme for the Arid-Zones Education .Centres 
(or -AZECs) - as the programme came to be known - .to set up primary schools 
in • Garissa, Isiolo, Kajiodo,- Mandera, Marsabit,-Narok, . Samburu,. Tana River, 
Turkana, .Wajir, West Pokot, Baringo East, sndi-Lamu districts to cater for an 
additional 3,600 primary .school boarding places. These primary boarding schools 
would also function as centres with facilities for adult education and various 
vocational training courses1®. The; programme was meant to facilitate the 
attainment of the country's current goal, of Universal Primary Education of seven 
years free of charge for all eligible children in oastoralist districts as well; its 
implementation has continued during the 1984-1988 Development Pl&n. However, 
there are no apparent provisions for the = expansion of .that programme nor for 
the launching of new ones.' . • 

The reasons for the government's reluctance to renewed investment of monetary 
resources and personnel in such programmes are spelled out in its evaluation 
of the Remote Areas Boarding Programme. In the i government's view, those 
institutions have not been cost-cf;ective because they hsve been operating below 
capacity, .and in many eases, they have not been catering to the children indigenous 
to the areas for whom they were initially set up.1 1 

Field investigations by independent researchers confirmed the rovernment's 
analysis but reached opposite conclusions concerning the viability of boarding 
schools for Promoting greater participation of nomadic pastoralists in primary 
school education.. Data on the enrolment in primary boarding schools -of pastoralist 
districts collected hv Nkinyangi.12 King,1^ and Gorhfim1-- showed that many 
pupils enrolled.in those primary boarding schools - s o m e time as.many as 15 percent 
- came from non-j>usk>rolist districts. The observed low participation of 
postornlist ohil'Vcti 171 the. bourO ng sfhn.nl programme was partially accounted 
for by the relatively hit.-h costs ths parents were expected Vi inert if they decided 
to send their children to . such tichools15j and' by the influx of children from 
agriculturalist'districts. whose parents could more readily afford those, expenses 
in an attempt to exploit, the compensatory selection procedures introduce-) in 
pastoralist districts to enrol pastoral children in secondnry schools.1 ® 
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These findings, however, do not invalidate the effectiveness of hoarding schools 
in promoting the pastoralist chldren's participation in primary education. Thev 
simply point at the urgent need for stopping flagrant abuses such as the intake 
of children from non-pastoralist districts, and a t the eoually urgent need of making 
the boarding schools accessible to nomadic oastoralists either by eliminating 
all levies, fees, and contributions.to various funds, or by providing the oastoralists 
with monetary resources adequate to meet those costs. 

An alternative type of educational facility for promoting primary school 
attendance among nomadic psstoralists was the Experimental Programme in 
Mobile Teaching Units. It was introduced during the 1974-197* Development 
Plan in "the form of two pilot projects".17 These "schools oh wheels" did not 
prove viable; no mention is mnde of them in subseouent official documents elthough 
no formpl evaluation of the innovation exists. The idea of "mobile" schools, 
however, has elicited the interest of some researchers who propose various versions 
of the initiative. > 

Drawing on the experience of Sudan and of French African Colonies, Dido13 
suggests that the teaching staff and the instructional material can move from 
one watering point or grazing areo to another in consonance with the movements 
of the community's pastorol herds. The '.watering Doints or grazing areas would 
be equipped with semi-per>pniic:it school structures where children attend daily 
ins.ruci.ion while returning to their families at night. 

Alternatively, when the nomr.dic PTOUP is too small to provide full intake for 
tl>e portinlly mobile school, n single teacher p^rtjglly mobile school c m be set 
up in which one tenchcr instructs smnller classes of mixed ages fnd follows 
different sillibi. Finally, r. further variation can be cnvisr.JTed. It is the single 
tonchcr temporary mobile school- One tcocher is ottoched t<"> o nomadic community 
for o limited number of veirs . During thnt period, he educates n "reservnjr" 
of children drawn from a wide TT>n<?e of nges. When this "reservoir" of children 
is exhausted, he moves to another nomadic community returning to the first 
when the "reservoir" hns been filled up by new o-enerotions of children. These 
alternative forms of mobile schools hrve not been tested in Kenya. 

~ 7 / „ 
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b - Initiatives for Promoting Primary School Enrolment: 1984... 
Since 1984 the responsibility of direct intervention in providing educational 
facilities conducive to increased primary school enrolment among nomadic 
pastoralists has devolved mainly to the respective District Education Boards 
consistently with the enactment cf the District Focus Policy.19 The occasional 
funds made available for Kenya's arid and semi-arid districts by international 
donors were used by the Ministry of Finance and Planning to set up new primary 
schools end boarding facilities in Tvrkana district, and to provide building material 
for the expansion of existing primary schools or the building of new ones in West 
Pokot and Elgeyo Marakwet Districts. Courses for the up-grading of untrained 
teachers in those districts as well as in Machakos, Kitui, Embu, Meru, Isiolo, 
Baringo, Laikipia districts were also made possible by those funds.2® 

During the 1984-1988 Development Plan, the Central Government's initiative 
for the promotion of primary school enrolment has become indirect. It has 
concentrated on n vigorous programme of development of livestock resources,2 1 

suitable marketing facilities for livestock in the gateway towns of Isiolo, Garissa, 
'Narok, and Kapengurin,22 roads, telephone and banking services to generate 
monetary resources among nomadic pastoralists. In February 1987 (Je-control 
of meat prices was introduced to increase the return rates in the meat industry 
and to boost the.number of animtls af ter the 1984 drought which took a heavy 
toll on Kenyan livestock. Since thsn animal prices have-risen by 25 percent'and 
meat prices by 45 percent.2^ The rood between Kiganjo in Nyeri District and 
Nanyuki in Laikipia District is being resurfaced. A tannery has been built in 
Garissa, and plans have been drawn to transform the 124,000 hectares of the 
Isiolo livestock- holding centre into the largest livestock market in Africa.2^ 
Banking services are available in all districts headquarters and automatic telephone 
exchange has been installed in all of them and in Moyale as well. 

Any assessment of the impact of these measures in increasing the number of 
animals in arid and semi-arid areas, and in generating monetary resources among 
nomadic pastoralists would, however, be premature. Equally impossible at this 
time-is to 'evaluate whether or not-the ability'of nomadic pastoralists to meet 
the 'costs of' sending their children to school has improved thanks to the 
development strategy pursued by the 198J-1988 Development Plen. 
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A. 3 - V.'aying-of "School r-ees and Provision of Echoo'l Fec^inp Program-me. 

The objective obstacle to primary school participation created by the scarcity 
of monetary resources among nomadic pastoralists was partially removed' in 
1973 when all school fees in the'country's poorest district were abolished.25 

The directive benefited the districts'of feiolo,' MarS&'bit, Lamu, Tana River, Garissa, 
V.'ajir, Turkana, Samburu, West Pokot,' and Mandera; it did not affect , however, 

i 
the eighty' nine boarding schools.of the pastoralist 'districts. In 1978, it was 
extended to day-schools in all districts and milk free of charge was made regularly 
available to all children in primary schools.26 In response to the 1982-1984 drought 
and ensuing famine, a School Feeding Programme for all pre-primary and primary 
school students in eighteen districts including all ttie arid and semi-arid districts 
was set up to provide the children with one daily meal. The programme continues 
to be implemented.2? 

A.4 - Curriculum and Schedule. 

Additional obstacles to the : participation of pastoralist children in primary 
education are the content of the educational services and the : timing adopted 

.1 
for the delivery of those services. -u • - . «:•.• 

Alex B. Gorham28 argues that the content is largely irrelevant to the needs of 
Subsistence pastoralists. A more occupationally oriented curriculum is needed 
in which water management, animal husbandry, and basic notions of veterinary 
science are taught. Gorham's suggestion has remained largely unheeded for fear 

. of creating a second class educational system for nomadic pfistoralists which 
would impair their competitiveness vis-a-vis children frorh: other districts for 
occupational and career opportunities. Various non-government organizations 
and the Adult Education Programme have utilized that suggestion for setting 
up short courses of proven relevance to nomndic postoralist communities. 

Gorham2® also argues that the regular school calendar interferes unduly with 
the nomadic pastoralists' movements and rythm of life, thus reducing school 

'attendance; He suggests the rainy seasons and the weeks immediately following 
'as the time best suited for the delivery of classes which pastoralist children 
can attend with a minimum of difficulty. Again, only the Adult Education 
Programme and the NGO's have thus far appeared to have organizational structures 
flexible enough to successfully act on that suggestion. 
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A. 5 - Physical Mobility and Lack of '.Voter. 

Physical mobility is clearly a persistent obstacle to school participation for many 

pastoralist children. The introduction of demarcated group ranches with 

consequent reduction of the pastcralists ' range of movement, and the provision 

of year - round water supply have resulted in significant rise of school participation 

and decline in droprout ra tes in day stat ionary schools.^® The degree of physical 

mobility of eiders of the girls' extended family is also inversely, related to the 

level of the girls' school participation.31 

Other factors such as the teachers ' qualifications morale and supervision, school 
equipment, . and instructional, .material are more relatf-d to the performance in 
primary schools of pastoraL'st districts than to the participation in their 
educational services. 

Primary school 'part icipation in Kenya's pastoralist districts has jumped from 

nearly .null values in 19S3 to an average of 64 percent for the children of primary 

school age in 1984.32 The .interventions o i policy makers, school administrators, 

•non-governmental organizations,.- r e sea rchers , . and local leaders in the analysis 

and -control-oi the various fac to r s influencing primary -school enrolment in those 

.districts should be credited-with t h e notable increase. . . - ' - • • .. 

The proportion of children of primary school age still unreached'by educational 
services remains, however, intolerably large especially when assessed against 
the country's, re i tera ted goal of Universal Primary Education and when such 
education is viewed as an i.iahelable right for every citizen. Admittedly, two 
decades are a relatively short t ime in -which to redress almost a century of neglect . 
Also, stubborn constraints on availing f r ee primary boarding schools, viable-
variations of mobile schools end monetary resources t o pastoralists, end the 
structural inability of the school system to adopt a more relevant curriculum 
or a more flexible school calendar may account in part l o r the persistently high 
ra te of primary school abstention. 
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Alternatively, additional fac tors influencing primary school participation in Kenya's 

arid and semi-arid districts may exist which have been overlooked. 

B - RESEARCH DESIGN 

The search for those additional factors, which might explain the persistent 

underenrolment in primary schools of Kenya's arid and semi-arid districts, was 

one of the objectives pursued by the research project "Education for Survival: 

An Evaluation of Educational Services Available in Kenya's Arid and Semi-arid 

Dis t r i c t s " . ^ o the r objectives of the research project included the identification 

and analysis of the problems faced by teachers, pupils, and schools in those 

districts. 

More specifically, the quest for an exhaustive understanding of the causes of 
underenrolment in those districts was guided by two parallel research designs. 
The first one was identical with the research plan adopted by the project 
"Education for Survival..." and was aimed at securing enrolment data . The second 
focused on the collection of data on birth order selective enrolment in the primary 
school system; it is discussed in detail in Appendix II. The following paragraphs 
will be confined to the presentation of the first research design as it relates 
to the phenomenon of undercnrolment. 

B. 1 - Concepts. 

District primary school undcrenrolmcnt is defined operationally as the ratio 
between the number of children enrolled in the district 's primary schools and 
the number of children of primary school age within that distr ict . The lat ter 
figure, however, is not the result of actual enumeration; rather , it is based on 
the relevant figures reported by the 1979 census projected forward on the 
assumption of constant mortality and fertil i ty 1969-1979 intcrcensal ra tes . 

The concept of district primary school underenrolment, even when qualified 
and even when different iated into boys and girls underenrolmcnt, is far too generic 
a concept to be used frui t ful ly in analysis. The needed enhanced specificity 
can be supplied by the concept of sex ratio for each standard of primary school. 

District and standard sex ratio is defined operationally as the ratio between 
the number of boys and the number of girls enrolled in each of the standards 
that make up the primary school system of a district . 
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The advantage of introducing the concept of sex ratio for each primary school 
standard in the various districts lies in the intrinsic reference this concept carries 
to the expected as well as to the actual mean age of girls and boys for that 
standard end, by implication, to the probable mean age of marriage for girls 
of the ethnic grouDS represented. It also allows for the relative magnitude of 
the boys' underenrolmeni and of the girls' underenrolment to surface across the 
standards and with reference to the expected and to the actual mean age of 
cach standard. In turn, variables such as sex, age, mean age of marriage, and 
societal altitudes to each one of these variables con be used to explain the 
observed variation. 

B. 2 - Unit of Data Collection and Data Analysis. 

Each standard constituted the unit of data collection and data analysis. 

B. 3 - Data Collection. 

Oucstions concerning the enrolment of boys and girls for each standard of the 
selected schools were included in the school questionnaire submitted to the school 
headmaster, and filled in his presence. The data thus obtained were further verified 
with the help of the Assistant Education Officer and District Education Officer. 
As a rule, the data represented the January enrolment figures. Data-on seasonal 
variation in school attendance and drop-out rates were not available for the 
year, under study. 

B. 4 - Sampling. 

Enrolment figures v>'ere obtained for the Garissa, Isiclo, Marsabit, Turkana, 
Kajiado, Somburu, Tana River, Baringo, and Narok districts from selected primary 
schools in those districts.The selectiop of the schools was carried out from a 
roster of all primary schools for each district, stratified on the • basis of 
administrative division, rural-urban classification of the schools, and on the basis 
of sponsorship by the District Education Board or by non-governmental 
organizations. Appendix I reports the planned sample design as well as the 
implemented sample design. 

B. 5 - Data Analysis. 

The analysis of the data relevant to the phenomenon of undcrenrolment - both 
those collected according to the research design discussed in the previous 
paragraphs and those collected according to the parallel research design reported 
in Appendix II - and the results of that analysis arc discussed in the following 
two sections. ..1 
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C - GIRLS' UNDERENROLMENT 

Table No. 2 underscores the serious underenrolment of girls in the primary school 

system of Kenya's arid and semi-arid districts; it also points out that the girls' 

underenrolment is more pronounced for higher standards. The table reports the 

sex ratios by standard for nine arid and semi-arid districts of Kenya. 

The values of the sex ratios range between 89 for Standard TV in Narok and 700 
for Standard VIII in Garissa. The considerable variation of the values sf—ihe 
sex ratios, however, is not random; on the contrary, within each district , the 
lowest values are recorded for lower primary classes, and the highest values 
for upper primary classes (i.e., for Standard V through Standard VIII). The sex 
ratios mean values for lower primary and for upper primary for Garissa, Isiolo, 
Marsabit, Turkana, Kajiado, Samburu, Tana River, Baringo, and Nsrok districts 
are, respectively: 235.2 and 458.7; 131.2 and 219.5; 109 and 194; 232 and 257; 
126 and 171.5; 174.7 and 198.7; 159 and 171.2; 212 and 293; 103.7 and 117.7. 
The pattern is not al tered significantly by controlling for the rural urban location 
of the schools, or the sponsorship of the school. 

The factors examined in the previous section - colonial legacy, type of educational 
facilities, curriculum, schedule, and physical mobility - clearly can not account 
for the girls' higher r a t e of underenrolment, nor can they explain the considerable 
difference between the values of the sex rat ios in lower primary and those observed 
in upper primary since those factors a f f ec t both boys and girls equally and 
regardless of whether the pupils are to be found in lower or in upper primary. 
Equally inane - and for similar reasons - are those explanatory a t tempts which 
invoke the lack of proper appreciation of modern education by pastoralist parents; 
or the pnstoralist parents' dismissal of modem education as useless or irrelevant 
to nomadic pastoralist existence: end the pastoralist parents ' and elders' belief 
that modern formal education produces immoral young people forgetful of their 
traditions.3,4 

More pertinent to the explanation of the girls' underenrolment is the a t t i tude 
widely shared among nomadic pastoralist parents that , "it is a waste of t ime 
and money to educate a girl; once married, her learning will benefi t her husband's 
family, not her family of birth". Similarly, the Muslim parents ' reluctance to 
give their daughters a modern education can account for the low enrolment of 
pirls in Garissa, Marsabit, Isiolo, and Tana River primary schools, but neither 
the former nor the la t te r at t i tude can explain the sharp differences between 
the sex ratio values observed in lower primary and those observed in upper primary 
in those districts or any other district included in Table No. 2.35 

. .13/. , 
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A plausible explanation of that difference can be located in the specific ape 
groups that make up the lower and upper primaries, and the relation of those 

groups to the girls' mean age of marriage for the ethnic groups represented 
in the cc'iools. 

There is strong evidence that the average age of fcoih boys and girls enrolled 
in tbe various standards'of Kenya'.- arid and semi-arid districts is two to three 
years higher than the national average fnr the corresponding standai-jds.3® 

Accordingly, girls in upper primary belong to the 12-13 to 15-16 a ETC group from 
which brides are chosen. It is a t this age that prospective brides are taught the 
role expectations, values, and skills of a wife according to the time-honoured 
traditions of th i tribe. That knov.ledge and those skills are imparted a t home 
in appropriate circumstances and mostly in en informal style, by the girl's mother, 
co-wives, aunts, and grandmother.. Girls must stay home to profit most from 
this important phase of induction into full communion with the tribe, and to 
be available for dances, courting, marriage transactions, circumcision, marriage 
ceremonies, rituals, marital duties end newly won privileges. 

The foregoing ccnciderations are hardly relevant lor the understanding ox the 
undcrcnrolmer.t of boys of nomadic pastoralists. A more cogent explanation 
of their- ur.derrspresentation in the primary school system is more likely to be 
generated by factors such as birth-order selectivity and the "kepyiong" 
phenomenon. 

D - BOYS' BIRTH-ORDER SELECTIVE ENROLMENT AND THE "KEPYTOUG" PHENOMENON. 

Factors such as colonial legacy, type of educational facilities, curriculum content, 
schedule of delivery of educational services, physical mobility, and negative 
parental attitudes toward modern education account in part for the 
boys'mdcrenrclment reported in Table No. 1. Birth-order selectivity contributes 
additional cor.aiderable insights to the understanding of this stubborn problem. 
(Sec Appendix II for detailed discursion). 

The birth-order selectivity operative in the primary school enrolment results 
in the ynderrepreser.tetion of first born .sons of nomadic pastoralists. Such an 
undcrrerresentation actually constitutes a pattern of primary school enrolment 
distinctive of Kenya's arid and semi-arid districts. We can call this pattern the 
"Kepyioiig" phenomenon and impute its origin and persistence to the nomadic 
pastor-alists' reluctance to enrol their first born sons in primary schools. This 
reluctance is best captured in the words of Mr. Jeremiah Lekisanyal, a Samburu 
elder from Eoawa: "Of course, the .'kepyiong' (or "best' which "is often synonymous 
of 'te kwe', 'first') lire for the care of the cattle. We send to school the children 
who arc not 'kepyiong'". ..15/.. 
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The nomadic pnstoralists' reluctance to e.nrol their first born males in primary 
schools needs to be qualified. 

It is an absolute reluctance when "only sons" are concerned. "Only sons" of 
nomadic pastoralists were absent from the primary schools surveyed. 

It is a relative reluctance where the "f irs . ton of the first wife" (known as "senior 
son") or where "first born sons" in general arc concerned. Approximately 36.1 
percent of the "senior sons" of nomadic pastoralists are going to school or went 
to school as compared to 57.7 percent and 62.0 percent of the "senior 
sons", respectively, of farmers and of people working in the modern sector of 
the economy.3 ' ' "First sons" in general constitute 17.2 percent of the sens of 
nomadic pastoralists in primary schools as compared to 26.1 percent of sons 
of farmers and 27.7 percent of sons whose parents are working in the modern 
sector cf the economy. 

Hcv: can this significant reluctance of nomadic pastoralists t c send their first 
born sons to primary school be understood? The "causal chain" underlying the 
strong aversion of nomadic pastoralists to enrcl their first born sons in primary 
schools touches on social, economic, and religious factors none of -which can 
be exhaustively analyzed in isolation from the others. Ivly interpretation follows 
the explanatory path brought out by the statistical analysis of the data on birth-
order selectivity discusscd in Appendix H. 

The nomadic pastoralists' firm opposition to let their first born sons acquire 
modern education is deeply rooted in their struggle to preserve their way of 
life and their religious and cultural heritages. That way of life revolves on the 
ccntrality of "having herds".3** Subsistence as well as affluence without herds 
are unthinkable. "Having herds", is not just a condition for survival and a source 
of material wealth and prosperity; it is also vested with deep religious significance: 
herds are God's gif t ; they, the rain and the grass by which they are kept alive 
and thriving are the subject of daily prayers by the elders; no proper thanksgiving 
sacrifice, propitiatory or expiotory rite, or major social ever.', such as circumcision 
marriage or burial can take place without the slaughtering of a suitable head 
of cat t le , sheep, or goat. "What is life without herds? How can anyone even 
conceive of the beauty cf religious and social celebrations, the beauty of life, 
without herds?". 



- 1 6 - J.D.S./WP NO.462 

By custom, the carc of the most important family herd - the father 's herd - is 
assigned to the first born son. In all nomadic pastoralist societies surveyed,0 9 

at the father 's death the first born son stands to inherit the father 's herd in its 
entirety or, a t least , has priority claims over it as the new titular head of the 
extended family. The first born son's future - and that of the extended family 
- accordingly, lies much more with a prosperous herd and with learning the ar t 
and skills of animal husbandry the father, has developed oyer the years than with 
any scholastic achievement and fortuitous employment tha t might ensue. Of 
course, if the father 's herd is small and can be tended through communal 
arrangements, the first born son can also be released to attend school,4® where 
in addition to education he is provided,with at least one daily meal;his already 
poor family is thus relieved of the burden of his up-keep. 

lr. addition to the privileged relation first born sons enjoy vis-a-vis their fathers' 
herds - and perhaps because of that privileged relation - first born sons in nomadic 
pastoralist societies are also accorded prestigious religious and social status. 
Important r i tes such as circumcision, first marriage, and passage through the 
various age grades have to be performed for the f i rs t born sons before the other 
members of the age set from the same family are. allowed to participate. First 
born sons thus lead their age group into the various levels of tribal society and 
unlock the access to the prerogatives and duties proper to any specific level 
of tribal l i fe . They are the ones.who are expected to be fully socialized in the 
roles the age group is taking on, and to be conversant with the religious traditions 
and cultural heritage of the tr ibe. 

Such an intensive process of socialization into tribal religion, customs and skills 
can hardly take place away from the extended family, and certainly not within 
the alien confincs of ,a modern school calendar and structure. "Schools are for 
the children who arc not 'kepyiong'". 

The "kepyiong" pat tern of primary school enrolment - the selective enrolment 

of non-first born sons - can be viewed as a highly rational form of collective 

adaptation on the part of nomadic pastoralists to the modern culture o f . t h e 

national polity while at tempting to carve put sufficient survival space for their 

own traditional heritages: f irst born sons are designated to care for the family 

herd, and. the survival of the family and of its religious heritage, they are the 

keepers of the tribal fire; ihe non-first bom sons may attend modern schools, 

develop new skills and at t i tudes, cnier the service of the government or modern 

professions, and even turn to new religions. 
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E - CONCLUSIONS AND RECOMMENDATIONS 

This paper has discussed the underenrolment in the primary schools of Kenya's 
arid and semi-arid districts as well as the initiatives of governmental and non-
governmental agencies to encourage full school participation by all eligible children 
in those districts. 

In addition to the causes of underenrolment identified by previous research, this 
paper has argued that the higher ra tes of girls' underenrolment in upper primaries 
as measured by sex ratios can be accounted for in part by the concurrence of 
the mean age of girls in upper primaries with the mean age of marriage for girls 
of the ethnic groups represented in those schools, and the parents ' expectation 
that girls should stay home where they can be properly socialized into their 
imminent traditional roles cf wives and mothers. Concerning the underenrolment 
of boys in the same districts, this paper has shewn that a distinctive form of 
birth-order selectivity - the "kepyiong" phenomenon - does explain some cf that 
underenrolment. 

More specifically, this paper has shown that : 

1. A significant proportion of f irst born sons of nomadic pastoralists and a 
significant proportion of upper primary age girls are unlikely to be absorbed 
or retained into the primary school system even in the best scenario imaginable 
of full implementation of all the provisions introduced by governmental and 
non-governmental agencies over the past twenty five years t o promote full 
primary school enrolment among nomadic pastoralists children in Kenya's 
arid and semi-arid districts. In addition to first born sons and marriage age 
girls, an unspecified proportion of non-first born sons of nomadic pastoralists 
will also remain outside the primary school system in the measure in which 
they are needed for the care of the family herds. 
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2. Since these vitally important groups of children of nomadic pastoralists will 
remain outside'the modern.school system as long as the nomadic way of life 
proves to be a viable alternative, appropriate mobile schools (not to bs equated 
with "schools on wheels") v,'ith curriculum and calendar consonant with the 
nomadic way of l i fe need to be set up. This recommendation does not stem 

• from any messianic compulsion to save the nomadic way of life. Its 
plurimillenial persistence proves that it does not need any outside assistance 
to cope with the local ecology. Rather, it is prompted by the. need for 
integrating these groups of pastoralist children with the mainstream of national 
life, and providing them with the literacy and skills necessary to interact 
with it and benefit from i t . The criticism of second class noncompetitive 
education that would thus be offered to those children needs not be 
determinant in rejecting such a recommendation since those children would 
be outside the regular school system and eventual career and job competition 
anyway. It is rather a question. of providing them wjth the knowledge and 
skills they would otherwise forfei t . 

3. The proposed 'mobile schools could oe developed as pilot mobile schools on 
a district basis drawing on the already established models of "partially mobile 
schools", "single teacher partially mobile schools", "single teacher temporary 
mobile school" and on other experience of "distance education" established 
in countries such as Kenya, Canada, and Australia. 

4. Prior to-feny decision concerning the appropriate model of mobile school, 
a feasibility study is needed to identify for each nomadic pastcralist ethnic 
group the size and structure of the communities who move and graze their 
herds as a unit, and the number of children likely to be present in that 
community.-' 

5. A feasibility study is needed concerning the components to be included in 
the curriculum to be followed in such schools, and concerning the possibility 
of including subjects that are directly relevant to the. nomadic way of life 
such as veterinary science, animal husbandry, water management, preservation 
and amelioration of the environment, hygiene, preventive medicine, and home 
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A feasibility study is needed to determine the calendar and schedule suitable 
for both boys and girls, or for boys and girls separately, that would respect 
as much'as possible the mobility patterns and the traditional work schedule 
of pastoralist boys and girls. 

Teachers for the mobile schoois should be recruited from among nomadic 
pastoralist graduates of primary and secondary schools who share the same 
language "and are familiar with the traditions and hardships of nomadic life 
so that they can travel with the group of families whose chldren they are 
sent to teach, and adapt to the i-hythm, pace, and priorities of nomadic life. 

A feasibility study is needed to design the curriculum, funding, and staffing 
of a Nomadic Teachers' Training Centre, as well as appropriate policies for 
the recruitment, remuneration, supervision, and up-grading of nomadic 
teachers. 
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APPENDIX I 

Table No.l ' - "Education for Survival..." and Primary School Enrolment Survey: 
Summary Data on its Research Design and Implementation. 

Districts Divisions Number of Schools Surveyed 

Baringo. Kabarnet _ 
Kabaftonjo 

' 1 1 ' Eldama Ravine 
' Marigat 1 

• . (••!.. . : • Nginyang 16 
Elgeyo Iiiarakwet ' '. Tot . / ' ' 4 

" Northern ' - - l -
Central 3 
Southern 1 

Garissa Central 5 ' - • ' 
Bura 2 
Masalani _ 

• Kulugho -

' '" fiadaab 1 
• t "" Liboi 2 

Balambala 2 i -..-j. Mudogashe ' • _ • > 

isiolo • -Central ' 5 
Merti •' 5 • 
Garba Tulla' "" " •• ' : 5 

Kajiado Loixokitok '' 4 
Maeadi - ' 

Central 2 " 
Ngong • 3 

Marsabit North Horr 2 
Laisamis • • • - , . . • 2 

Loiyangalani 1 
Mountain 3 
Sclolo 2 
M ovale -

Narok Mau 9 
Osupuko 3 
Kilgoris . -

Lolgorian 1 
Olokurte 1 

Pamburu Lorrok 24 
V.'amba 5 
Baragoi 5 

Tans River Bura 4 
Madogo -

Galole -

Garser. -

Turkana Lokitaung 2 
Kalokol 2 
Kakvma 2 
Katilu 1 
Lokori 2 
Central 1 
Turk well 3 

TOTAL 137 

NE. Mandera, Wajir and West Pokot Districts were included in the original research 
design but could not be- covered in this survey. 

. .25/ . . 
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APPENDIX H 

ELABORATION AND ANALYSTS OF THE DATA 
ON THE STUDENTS' ORDER OF BIRTH. 

This appendix discusses the logical procedures and the statistical techniques 
employed in the elaboration and analysis of the data on the students' order- of 
birth. 

i 

A detailed discussion of the logical procedures and the statistical techniques 
chosen, as well as of the way these procedures and techniques have been used, 
is necessary for any critical assessment of one of the main arguments adduced 
in support of the setting up of a Training Centre for Nomadic Teachers, i.e., 
the underrepresentation of first born sons in the primary schools of Kenya's arid 
and semi-arid districts. Such underrepresentation has been established through 
the logical procedures and statistical techniques analyzed in this appendix. Any 
evaluation of the likelihood and magnitude of that underrepresentation, which 
failed to assess also the methods used in establishing it , would be seriously 
incomplete. 

Accordingly, a • discussion of the research design and hypotheses formulation, 
data elaboration, and hypotheses testing 'ollows. 

A — R E S E A R C H DESIGN ANI) H Y P O T H E S E S 

The decision of collecting deia cn the students' order of birth among primary 
school students of Kenya's arid and semi-arid districts was prompted by a 
conversation with an elder from Baawa, Samburu district, in November 1985. 
Commenting on my statement that there seemed to be too few first born children 
in the local primary schools ("Kepyiong" in Kisamburu, which means "best" end 
is often synonimous with "te kwe" or "first") Mr. Jeremiah l.ekisanyal remarked, 
"Of course, the 'Kepyiong' are for the care of the catt le. V»'e send to school only 
children who are not 'Kepyiong'. Similar comments were voiced in conversations 
with other Samburu elders. 

If the attitude towards school enrolment of first born children expressed by Mr. 
Lekisnnyal was shared by nomadic pastoralists in Samburu district and more 
generally by nomadic pastoralists of Kenya's arid and semi-arid districts, then 
the underrepresentation of eligible children in the primary schools of Kenya's 
arid and semi-arid districts should be attributed at least in part to factors 
associated with the children's birth order rather than exclusively to the shortage 

f 
or type of educational facilities and to the difficulties peculiar to those areas. 
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A more rigorous formication of this conclusion can be found in the two following 

hypotheses, 

A.l-Kvpotheses 

1.Ho: First born children ir. Kenya'j arid and semi-arid districts are equally likely 
to enrc-1 in primary SCIICQIS as children of any other birth order regardless 
of the children's ethnic origin, legardless of the occupation of the children's 
fathers ' , and regardless of the sice of the fathers ' families. 

2.Ko: , '0:ily Eons" in Kenya's arid and semi arid districts are equally likely to 
enrol iii primary rc'.iools as children from families with more than one child, 
regardless of the children's ethnic origin, and regardless of the occupation 
of the children's fa thers . 

A.2-Concepts. 

The socio-cultural factors associated with the underenrolment of first born children 
and, consequently, v.'iih the underrepresentation of eligible children in Kenya's 
arid and semi-arid districts, are ethnicity, fathers ' occupation, and size of the 
fathers ' families. 

The arid and Semi-arid districts m v a c d thi<? <?T>mW >>f birth order selective 
enrolment in primary schools are Baringo, Marsr.bit, Narok, and Turkana. They 
share similar ecological, demographic, and economic characteristics: they all 
receive an average annual rainfall 'of less than 760 millimeters5, they have an 
average population density lower t'-.an four persons per square kilometer, they 
all have low economic potential, end the majority of their inhabitants draw their 
main livelihood from nomadic pat tor i l i sm. 2 

Ethnicity ar.d Occupation. l^ost o1 tne ethnic groups inhabiting the districts 
under study as well as the majority of their members practice subsistence 
pastoralism. Their l5"cstocks i n c l j d j cows, goats, sheep, camels, and donkeys. 
During extended spell? cf drought. mr.ny of the animals perish because of lack 
of water and grass. Some eeir.*;,r.n',1c.: practice crop production in addition to 
livestock raising when there is adequate rainfall or where irrigation water is 
available. In such enses, r.iafec. shorgum millet vegetables and other food crops 
pre grown. 
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The- Turkana and t he El-molo a re a l s o invo lved in f i s h i n g . F i n a l l y , a 

number of e t h n i c groups who have r e c e n t l y mig ra t ed i n t o t h e d i s t r i c t s as 

we l l as a growing segment of t he e t h n i c groups n a t i v e t o t he d i s t r i c t s a r e 

emplcyedby va r ious branches of government, p r i v a t e i n d u s t r y , o r a re s e l f -

employed. The va lues of t he v a r i a b l e " f a t h e r s ' occupa t ion" have been com-

pressed i n t o t h r e e : "herdsman", " f a r m e r " , and "employed i n t he modern s e c t o r 

of the economy". 

Family s i z e of t he s t u d e n t s ' f a t h e r s . This v a r i a b l e has been c o n c e p t u a l i z e d 

as an i n d i c a t o r cf t he f a t h e r s 1 wea l th and number of wives . The ca t ego ry 

b reakpo in t - " 6 " - has been s e l e c t e d because i t c o n s t i t u t e d t h e median f o r 

the mothers ' number of c h i l d r e n i n t h r e e of t h e f o u r d i s t r i c t s ( f o r Turkana 

t h a t median was " 5 " ) . 

A.3-Unit of Data C o l l e c t i o n . 

Frimary schoo l s s t u d e n t s were t h e u n i t s f o r d a t a c o l l e c t i o n . The i r 

s e l e c t i c n i s d i s cussed below under A.5 . 

A.«-K; ta C o l l e c t i o n . 

Data r e l e v a n t t o t he b i r t h o rde r s e l e c t i v e schoo l enrolment were assembled 

both by admin i s t e r i ng ad hoc q u e s t i o n n a i r e s and by p e r u s i n g e x t a n t e t h n o l o -

g i c a l and a n t h r o p o l o g i c a l l i t e r a t u r e on p e r t i n e n t nomadic p a s t o r a l i s t g roups . 

I. q u e s t i o n n a i r e f o r primary schcicl s t u d e n t s was p repa red which con ta ined 

ques t i ons on t h e fo l lowing v a r i a b l e s : s e x , t r i b e , number cf f a t h e r ' s wives , 

Ja thc- r ' s l i t e r a c y , mo the r ' s number of c h i l d r e n , s t u d e n t s o rde r cf b i r t h , 

f a t h e r ' s number cf c h i l d r e n , number cf f a t h e r ' s c h i l d r e n l e s s than s i x 

year o l d , number cf f a t h e r ' s l i t e r a t e c h i l d r e n , l i t e r a c y of f i r s t bcrn cf 

f i r s t wife-, s t u d e n t ' s r easons f o r a t t e n d i n g s c h o o l , f a t h e r ' s o c c u p a t i o n , 

f a t h e r ' s weal th as measured by number of cows, sheep , g o a t s , camels , and 

p r c p ^ r t y , and one way d i s t a n c e c f s t u d e n t ' s home from s c h o r l . P a t t e r n s of 

i n h e r i t a n c e and t r a n s m i s s i o n of the c u l t u r a l h e r i t a g e among t he v a r i o u s 

nomadic p a s t o r a l i s t groups s t u d i e d were g leaned from e x i s t i n g e t h n o l o g i c a l 

and a n t h r o p o l o g i c a l l i t e r a t u r e . 
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A.5-Sampling. 

The questionnaires were administered to standard five pupils (Kiswahili version) 
ana to Standard Seven pupils (English version)' in selected primary schools of 
the districts. - " • . . - • . . . " -

.The selection of the school was made--from'a roster of all" the -primarv schools" 
in - each, district, stratified on The basis, of--administrative -division', rural-urban 

- classification,-and on the basis of "sponsorship by the Distr ict Education-Board 
or. by non-government .organizations. - - r . . . ' ' " ' 

'•There two or more streams were found in Standard Five or Standard Seven,-the 
enumerators were instructed to inquire about ihe criteria used in forming, the . 
streams. If it transpired that no-systematic bias had been operative in stream 
formation, they were expected to select a stream at.random.. Otherwise, they 

..' wererexpected to select at random half, or a third of the pupils from'each stream 
and administer the questionnaires to the group of students-formed that way. 

B - DATA ELABORATION 

The. logical, procedures followed in the elaboration of the data on the students' 

: order of birth are highlighted by Tables Nos. I",. 2",.and 3". These tables report 
the percentage distribution of first born .children, males and._females, by ethnic 
origin and the changes in the percentage-distribution of first bom. children, males 
and females, resulting from the. introduction of test factors-such as fathers'-
occupation and fathers' number of children. -

The. path followed in the elaboration of the data on the students' .order of birttr 
can be summarized by the diagram: 

Ethnic Group—> Fathers' Occupation—> Fathers' Number of Children —> Students1 

Order cf Birth. 

It is based on the assumption that the students' order of birth is dependent to 
some extent on the occupation of the students' fathers, and on the size of their 
fathers' families. *• . 
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A discussion of each of the three summary tables follows. 

B.l-Percentage Distribution cf Firs. Born Children by Ethnic Group. 

Table No. 1" reports the percentage distribution of first bom males and females 
by ethnic origin. The distribution of first bom males ranees between 17.4 for 
Kikuyu boys and 44.0 for Somali boys, while that of first born females ranges 
between 10.0 for Somali gills ana 39.4 for Gebbra girls. While the arithmetic 
mean of the percentage distribuiicn for first born boys and the arithmetic mean 
of the percentage distribution rf first bom girls are the same, i.e., 30.0, the 
considerable variation observed vithir, each distribution suggests some degree 
of dependence of the students' order of birth on ethnicity. 

B.2-Percentagc Distribution of Til st Born Children By Ethnic Group Controlling 
for Fathers' Occupation-

Table No. 2" report: the p t rccntare changes in the enrolment of first born hoi's 
and first born girls by ethnic group resulting from the introduction of the 
occupation of the children's fathers i s a test factor . 

Inspection of Table Ho. 2" reveals a distinctive pattern for first born boys. The 
percentages of first born buys decrease sharply for children of nomadic pastoralists 
for every ethnic group represented (the entry "does not apply" refers to the Kikuyu 
ethnic group for v.-hi jli no herdsmen were recorded), while they decrease less 
shorplv for the children cf farmers., and actually increase for the students whose 
parents work in the modern s jc to - cf the economy. Exceptions to the pattern 
of falling percentages i"c: the first born sons of formers are observable for the 
Pokot and the Maasai. 7.ic Su.-ii nd Somuli children have been aggregated in 
the residual category of "others" because of their low number (less than thirty 
each). The arithmetic ruet n of f r i t born sons subsequent to the use of the test 
factor fell to 18.6 lor sons of hordr.ner. and 24.3 for sons of farmers while climbing 
to 34.7 for sons of parents active in t:ie modern sector of the economy. 

No corresponding pattern is olse; -vab-.e for first born girls. Increases in the 
percentage of first born siili £>-•: c't.:rnated with decreases within each category 
of the test factor, fathers ' o c r p a t i n n , suggesting that this variable docs not 
have a consistent e f fec t on t.ic enrolment of first born girls. The arithmetic 
mean of the percentage of fir.rt born girls i'cr cach category of the test factor 
is 21.6, 16.3, and for the daughters of herdsmen, farmers, and parents active 
in the modern sector of the econcmy, respectively. 
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Table No. 1" - Percentage Distribution of First Born Primary School Students 
by Ethnic Origin: Barin^o, Marsabit, Narok, and Turkana Districts, 

, 1987 . . - . - . -

ETHNIC GROUP 

Pokot 

Turka'na 

Maasai 

Kikuyu 

Samburu 

Rendille 

Somali • i • 

Borana 

Gabbra 

Burji. 

SEX 

Male 

28.8 

24.2 

20.3 

17.4 

29,7 

27.4 

44.0 

36.4 

28.4 

37.1 

Female 

29.8 

24.9 

25.9 

21.5 

1 0 . 0 , 

29.4 

38.5 

38.6 

39.4 

34.9 

Arithmetic Mean 30.0 30.0 

•C,.i-TV,-:-.'- .'.IO. 

. . 31/ . . 
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Table No. 2" - Changes in the Percentage Distribution of • First Born Primary 
./..• School Students by Ethnic ' Origin, Controlling for Fathers' 

Occuoation: Baringo, Marsabit, Narok, and Turkana' Districts, 
1987." 

ETHNIC UKOUP FATHERS' OCCUPATION 

Herdsmen Farmer Modern Sector 

A.f.'elss 

UcMna -8(6 - 0 . 6 2.5 

Gabbra --7.2 - 3 , 4 23.8 

Kikuyu * - 3 , 1 3 ,2 

Maasai li.'l 6.0 0.4 

Po!Coi - .5.5 . 2 .8 2 .2 

Ktor.diile - 1 ,8 -16 ,3 0,4 

Eelm^ui'iJ -22.B -26 .7 23.2 

Tuikar^fl - 0 . 3 7.0 

f -38,6 17.0 

. 1, 

Gati'Ci"^ .=>10.5 " - 3 9 . 4 16.6 

* - 1 1 : 7 2,0 

MnoSOi -2 ,7 5 ,5 

PcJiOi -13 .1 3 .5 -

ntr.Tiile •12.7 - 2 9 , 3 l f l .6 

. SamUiru 50,0 - 1 0 , 0 =10.0 

Turknne 3.7 -24 .9 3.6 

. . . . . . . ,. - . . . . . . . — - .— -

Note:The symbol "*" means thct no frequencies of any birth order were recorded 
for thpt ce]l, percentages ate therefore not applicable. 

-NO,-ij. 
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E.o-Percentage Distribution of First Born Children bv Ethnic Group Controlling . — — _ _ — _ _ — _ _ _ _ _ — _ — 
for P a t h O c c u p a t i o n and for Fathers' Number of Children. 

Table No. 3" carries the process of specification one step further by introducing 
an additional' test factor - the number of fathers' children - a variable 
conceptualised in this context as an indicator of the fathers' wealth and number 
of wiv 3J. 

The assumed initial dependence of the students' birth order on ethnicity is shown 
to be conditional on the number of the fathers' children as well. The percentages 
of f irst born cons from families of more than six children ceclire regardless of 
the fathers' occupation, regardless, that is, of whether the fathers are nomadic 
pastoralists, farmers, or people active in the modern sector of the economy (the 
only exceptions to this pattern of falling percentages are observable for the 
Turkana end Kaasai herdsmen with marginal positive values of 0.8 and and 1.5, 
rcspectiv.-jlyi.The arithmetic means of the percentages of first born sons of 
herdsmen, farmers, and parents active in the modern sector of the economy 
are 14.0; 14.5; and 23.5 - a considerable decline from the corresponding values 
cf lfc.S, 24.3, and 34.7 recorded for the previous step of data elaboration. 
Ccr.-'ers^ly, the percentages of first born sons from families of less than seven 
children increase regardless of the fathers' occupation (the only exception to 
the pattern ox rising percentages arc observable for the Turkana herdsmen and 
tbc R.endi"'! whose parents are active in the modern sector of the economy with 
morrin":! negative values of 1.4 and 1.5, respectively). The arithmetic means 
of the percentages of first sons of herdsmen, farmers, and parents active in the 
modern sector of the economy are 29.9, 28.3, and 43.1, respectively, a significant 
rise from th-; corresponding values of 18.6, 24.3, and 34.7 recorded for the previous 
phase of data elaboration. 

•: , . . . . . . . . 

No corresponding pattern is observable for first born girls. Increases in the 
percentage of first born girls are alternated with decreases within the two 
cotegoriej of the test factor, the fathers' number of children. The only regularity 
observable is the consistent increase in the percentages of first born daughters 
of r-aroiits active in the modern sector of the economy with less than seven 
children, and the contrasting decline in the percentages of first bom daughters 
of parents active in the modern sector of the economy who iiave more than six 
children. 
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Table No. 3" - Changes in the Percentage Distribution of First Born Primary 
School Students by Ethnic Origin, Controlling for Fathers' 
Occupation and Fathers' Number of Children: Baringo, Marsabit.. 
Narok, and Turkara Districts, 1987. 

ETHNIC GROUP FATHERS' NUMBER OF CHILDF.EN 

One to six children Seven or more children 
Herdsmen Farmer Modem Sector Herdsman Farmer Modern Sector 

A. Males 

Borana 9.7 14.2 20.4 -7.R -21 .0 -20 .4 

Gabbra 6.4 _0.0 7.8 -8.2. 0.0 - 2 . 2 

Kikuyu * 7.9 5.7 s! - 4 . 6 -8 .6 

Maasai 19.4 13.7 17.4 1 .5 - 2 . 9 -9 .9 

Pokot 21.7 18.4 3.8 - 5 . 0 - 4 . 9 - 1 . 3 

F.cndillc 4.8 3.2 ' - 1 . 5 - S . 8 -11 .1 1.6 

Snmburu 17.9 0.0 8.6 - 7 . 1 0.0 -27.9 

Turkana -1 . 4 1.1 7.0 0 . 8 - 1 . 3 -S .0 

B.Females 

Borana -27 .8 -45.7 19.1 0.0 -55 .6 -11 .5 

Gnbbra 11.4 0.0 13.6 -28 .6 0.0 -21 .4 

Kikuyu * 4.5 16.0 Si- - 3 . 1 --13.2 

Mnasai -22 .2 68.6 12.7 2.8 -14 .2 -12 .2 

Pokot -16.7 -33.3 18.6 1 .5 0.0 - 9 . 2 

Bcndille - 5 . 6 ' 0.0 22.5 16.6 0.0 -15.0 

Snmburu 10.0 0.0 0.0 - 6 . 7 0.0 0.0 

Turkana 16.9 16.7 14.6 -13 .8 0.0 - 9 . 1 

Note:The symbol "*" means that no frcauencies of any bi.-th order were recorded 
for that cell; percentages are therefore not applicable. 
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The findings which have emerged from the process of data elaboration can best 
be described by the following modification of the initial diagram: 

Ethnic Group 

\/ 
Fathers' Occupation 

Nomadic Pastoralist Farmer Modern Sector 

Nomadic Pastoralist 

V / 
Family Size 

I 
Farmer Modern Sector 

Less than 7 Mere than 6 Less than 7 More than 6 Less than 7 More than 6 
+ -

\ / 
Percentage of First Born Students 

The diagram Fucdfies (.tie direction and the conditions under wliich the students' 
order of birth is dependent on ethnicity. In other words, the initial relation of 
dependence c\ the students' order of birth on ethnicity is shown to be a conditional 
relationship contingent upon the value of two test factors, the Fathers' Occupation 
and the Fathers' Number of Children or Family size. 

Other test factors were used such as fathers' literacy, mothers' literacy, mothers' 
marriage order, fathers' wealth measured by number of cows goats sheep camels 
and other property. The first two variables proved to be irrelevant at this time 
riven the low number of literate parents, especially among nomadic pastoralists. 
Mothers' order of marriage turned out to have a very small e f fec t as suppressor 
variable, while the fathers' wealth as measured in cows sheep goats camels and 
other types of property did not appear to have any significant explanatory oower. 

. .35/. . 
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Formal testing of the two hypotheses follows. 

C - HYPOTHESES TESTING 

C.l - Formal Testing of the First Hypothesis. 

The first hypothesis posits a relation of mutual independence among the four 

variable: ethnicity, fathers ' occupation, fathers ' number of children, and students' 

order of birth. 

Such a hypothesis can be formulated as follows:^ 

v.'hcre Pjjk] represents the probability of an observation occurring in the i jk l th 
cell and p; ,P.j..,R..k.,n...l are the marginal probabilities of the row, column, 
layer, and sub-layer variables, respectively. 

To test this hypothesis we calculate the est imates of the frequencies when Ho 
is t rue. Second, we compare these values with the observed.frequencies by the 
means of the usual chi square s tat is t ic . Lastly, we compare the computed chi 
square with the tabulated chi square value having the relevant number of degrees 
of freedom. 

Contrary to the procedure reconimended by Marija J . Norusis^ and contrary 
to the programme incorporated in the Statistical Pnrks rc for the Social Sciences 
(SPSS) for the computation of measures of association in tables, carrying out 
such a test involves much more than simply eddincr the results of the chi square 
tests successively computed for the bivariate tables resulting from all possible 
combinations of the four variables under study. The procedure recommended 
by Norusis fails to address a number of conceptual problems peculiar to multi-
dimensional tables and obviously absent from bivariate tables. 
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First, the number of degrees of freedom considered in the recommended sum 
of the chi squares computed for the various bivariate tables should be somewhat 
lower than the degrees of freedom for the bivariate tables taken as a group, 
but a convenient correction is not known. Second, such a procedure is limited 
to a single hypothesis, namely tha t of the independence of the two variables 
involved in the bivariatc table - or a succession of single hypotheses in a series 
of bivariate tables - and fails to address the hypothesis of all variables being 
mutually and simultaneously independent of each other as it is the case in a 
multidimensional contingency table: nor does i t address the hypothesis of one 
variable being independent of the remainder or of a combination of the remainders; 
finally, it does not tackle the hypothesis of conjoint relationship among the 
variables in a multi-dimensional contingency table . 

Accordingly, on exhaustive tes t of the first hypothesis would entail: a) testing 
for mutual independence among the variables in the four-dimensional contingency 
tables under study; b) if test a) proved tc be significant, it would be of interest 
to proceed to a test of partial independence; and c) of conditional independence 
or second order or higher order association. For the purposes of this appendix, 
IH confine myself to testing the first hypothesis for mutual independence among 
the four variables. 

The process followed is parallel to the one used for the data elaboration discussed 
in the previous section: a) test for mutual independence between ethnicity and 
students' order of birth; b) test for mutual independence among ethnicity, fa thers ' 
occupation, and students order of birth; and c) test for mutual independence 
among ethnicity, fathers ' occupation, fathers ' numbers of children, an'1 students' 
order of birth. The characterist ics and results of these three successive steps 
are reported in Table No. 4". 

C. l .a - Testing for Mutual Independence Between Ethnicity and Students' Order 
of Birth. 

Contrary to the initial assumption, the association presumed between ethnicity 

and students' order of birth in the districts under study turned out to be nearly 

non-existent. Even a t such low level of confidence as 0.10 that association was 

not significant, and the conclusion that the variation observed in the students' 

order of birth was independent of ethnicity had to be accepted. 

4 
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C.l.b - Testing for Mutual Independence Between Ethnicity, Fathers' 
Occupation,and Students' Order of Eirth. 

The introduction of the test factor - fathers' occupation - brought out a positive 
association between ethnicity and students' order of birth. The test factor -
fathers' occupation - acted as a suppressor variable: for Marsabit, Narok, and 

Turkana districts o strong dependence emerged between students' order of birth 
and ethnicity, for both boys end girls. These results were obtained through manual 
computations as the Statistical Package for the Social Sciences (SPSS) does not 
make provisions for the computation of chi square values beyond the level 'of 
bivariate tables, and as no alternative computer programme was available a t 
this time.5 

C.l.c - Testing for Mutual Independence Among Ethnicity, Students' Order, of 
Birth. Fathers' Occupation, and Fathers' Number of Children. 

The additional test factor - fathers' number of children - strengthened the 
dependence of students' order of birth on ethnicity. The computed chi square 
values for Marsabit, Narok, and Turkana districts all became significant at the 
0.001 level of confidence.7 

This additional test factor also revealed the conditions under which that 
dependence is operative, i.e., it revealed that such dependence is contingent 
on the -fathers' number of children. More specifically, small families or families 
with less than seven children tend to have a larger percentage of first born children 
enrolled in primary schools regardless of the fathers' occupation, while larger 
families or families with more than six children tend to have significantly lower 
percentage Of first born children in primary schools. 

C.2 - Testing cf the Second Hypothesis. 

The second hypothesis cannot be teste'" formally as "only sons" of pastoralists 
and of fermers are totally absent from the primarv schools surveyed in Barin^o, 
Marssbit, Is'arok, and Turkana Districts, while "only sons" of people working in 
the modern sector of the economy are represented in the same institutions though 
by very low incidences. Even so, this absence of "only sons" of pastoralists from 
the primary schools provides some evidence for rejecting the second hypothesis 
and for assuming some degree of association among ethnicity, fathers' occupation, 
and students' order of birth in arid and semi-arid districts of Kenya. 
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D - CONCLUSIONS 

The processes cf data elaboration and hypothesis testing, to which data on the 
students' order of birth nave been subjected, show that for the Marsabit, Narok, 
and Turkana districts there exists a significant undeireoresentation of first born 
sons in the primary schools, and that such underreoresentations is explained to 
a large extent by -ethnicity, father.;' occuoation and fathers' number of children. 
More specifically,- only about 14 percent of the children of large nomadic 
pastoralist families found in primary schools in those district are first born sons, 
as compared to SO percent of the children found in the same schools when fathers' 
occupation and family size are not controlled. 

For first born daughters, similar conclusion is not warranted. 
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Table No. 5" - Enrolment of First Born Sons of First Wife by Tribe, Controlling 
for Fathers' Occupation and Fathers' Number cf Children, Baringo, 
Marsabit, Narok, Turkana, 1387. 

TRIBE FATHERS' NUMBER OF ENROLMENT OF 
OCCUPATION FATHERS' "SENIOR S ONS" . TOTAL 

CHILDREN! Yes No 

Herdsman 1 - 6 22 31 53 
"7 or more 5 31 36 

Rendille Farmer 1 - 6 2 5 7 
7 or more 2 - 2 

Modern Sector 1 - 6 14 13 27 
7 or more 19 8 27 

Herdsman 1 - S 8 2 10 
7 or more 7 9 IS 

Borana Farmer 1 - 6 29 18 47 
7 or more 16 24 40 

Modern Sector 1 - 6 30 9 39 
7 or more 45 7 52 

Herdsman 1 - 6 11 18 29 
7 or more 7 15 22 

Gabbra Farmer 1 - 6 3 - 3 
7 or more 4 1 5 

Modern Sector 1 - 6 20 4 24 
7 or more 7 10 17 

Herdsman 1 - 6 1 5 6 
7 or more 4 19 23 

Maasai Farmer 1 - 6 19 2 21 
7 or more 45 7 52 

Modem Sector 1 - 6 48 •y . 52 
7 or more 61 12 73 

Herdsman 1 - 6 38 45 83 
7 or more 53 94 147 

Turkana Farmer 1 - 6 20 23 43 
7 or more 21 19 40 

Modern Sector 1 - 6 100 88 188 
7 or more 134 113 247 

Herdsman 1 - 6 5 S 11 
7 or more 16 38 54 

Pokot Farmer 1 - 6 7 7 14 
7 or more 19 31 50 

Modern Sector 1 - 6 22 9 31 
7 or more 30 48 78 

: . . • . \ . . . . 

TOTAL 894 775 1609 


