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Abstract

Strengthening mathematics and science education at secondary level was declared in the Seventh
National Development Plan of Kenya to establish industrialization and its sustainability. On the other
hand, Japan declared “the educational cooperation to African countries’ at the general meeting of UNC-
TAD (United Nations Conference on Trade and Development) in April 1996. The declarations of both
countries realized the fruition of SMASSE® project from July 1998 to June 2003.

In line with Kenyan government policy, the SMASSE project was launched to enhance mathematics
and science education by in-servicing secondary school teachers in the country with assistance of Japan
International Cooperation Agency (JICA). The project, therefore, conducted intensive baseline study in
the very first year of operation in order to grasp the situation of mathematics and science education for
its preparation.

Among this study , the views on educational objectives and on teaching approaches were asked both
to students and to teachers by means of multiple-choice questionnaires. The students' data on mathemat-
ics was mainly presented in this paper, which was arranged per grade in terms of preference in choices,
because it describes the characteristics of Kenyan mathematics classroom effectively. This can be afirst
step towards comprehensive understanding of mathematics education in Kenya.
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that has been a heavy burden to both students and teachers. As a result, there has been public outcry
about the poor performance of mathematics at secondary school level.

The chief defect of Kenya's educational system isthat it is career-oriented. Its purpose is certification
through the parameter of examinations. The teaching and learning of mathematics in the Kenyan class-
room has taken aritua platform on which the ‘teacher’ talks to the ‘ students' all the time. The ‘ students
are ready to repeat what they received from the teacher in examinations in order to merit certificate and
ajob. When they graduate from school, they usually feel a deep sigh of relief and never to return to
mathematics again.

Instead, there is need to use the mathematics classroom to create a questioning mind throughout life.
Mathematics students should grow up with curious and questioning minds. Students should not accept
authority without thinking. There should be a constant dialogue between teacher and student. The sys-
tem therefore should be the one in which the teacher is simultaneously a student and the student is
simultaneously ateacher. In this direction, education will stand squarely in the way of all our economic,
intellectual, cultural and political development.
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This report presents initial findings
about the present state of teaching and
learning of mathematics in the nine

selected pilot districts that are
Kakamega, Butere-Mumias, Lugari,
Central  Kisii, Southern  Kisii,

Murang'a Maragua, Makueni, and
Kajiado®. Their locations are shown
in Figure 2. The study was done as a
part of baseline study of SMASSE
project after the government designat-
ed mathematics and science achieve-
ment in Kenya as an education priori-
ty.

Due to the new policy on industrial-
isation, Kenya has a choice to begin
changing the mathematics classrooms
with a real will to challenge the exist-
ing problems. Report by the Teachers
Service Commission (TSC) said that
there was shortage of mathematics and
science teachers, and the attrition rate
among teachers in these subjects was
higher than in other subjects. Many
teachers have left teaching for green
pastures, which are the better paying
private schools or the private sector. In
1997, the Government through TSC
attempted to stem this problem by

ETHIOPIA

UGANDA }

-
]I

/ E SOMALIA
|
— |
—— .,_,. /Il
L A
!
\

. . N MurangaD '/
Maragua ,
E KISIID /5
GUCHA Nairobi *\\ \ =
S / Makue

1
!
1
|
i
|

/
l

=
g Y
TANZANIA
,:::
D \ Ny \/

o /—/Af————;—“

“‘—‘ P ——)

/_—_’;ﬁ INDIAN OCEAN Z

o 100 200 300 km / :

. . : S (= )

' [ — :

S ——

REPUBLIC OF KANYA X

Figure 2. Pilot Districtsin Kenya

paying teachers, of ‘special’ subjects including mathematics and science, three increments higher than

their colleagues.

SMASSE national team embarked on a baseline study in al pilot districts where video recording,
interviews and questionnaires were administered to all stakeholders in education. Students completed
guestionnaires about their experiences in mathematics class and were interviewed about their experi-
ences in school. Head-teachers were interviewed about school policies and practices. Teachers ques-
tionnaires and interviews about experiences in their mathematics class and school practices were admin-

istered aswell.

2. Existing Conditions

In Kenya, mathematics is a compulsory subject up to the secondary school level. During the last cou-
ple of years, mathematics performance in national examinations has dropped significantly, and this has
been a major concern for the society. The Kenya National Examinations Council (KNEC) has continued
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Table 1. Districts , Schools and Number of Students

DISTRICT | SCHOOL DATE FORM MALES FEMALES TOTAL
Olooseos 30/10/98 3 06 08 14
29/10/98 2 22 00 22
Kajiado Oloitokitok 3 22 18 40
29/10/98 1 15 23 38
Kimana 2 24 15 39
3 19 21 40
05/11/98 1 00 24 24
Kiangunyi 2 00 29 29
Murang'a 3 00 24 24
06/11/98 1 22 18 40
Mukangu 2 20 37 57
3 12 11 23
09/11/98 1 00 46 46
Maragua Ngararia 2 00 51 51
3 00 32 32

to raise concern over the poor performance in KCSE® mathematics examinations. KNEC (1996) identi-
fied as reasons for poor performance inadequate coverage and practice and inability to master simple
and basic concepts.

There have also been serious implications, which may lead to lack of admissions to careers and insti-
tutions of higher learning in future. Employers have taken particular interests in this problem and criti-
cized the schools' inability to teach mathematics well. For this reason parents have began to send stu-
dents for hired tuition in mathematics and students’ interests in classroom teaching have deteriorated.

According to the study carried out on general issues, a characteristic of teaching method was
observed as students worked less by themselves and the teacher served as the sole source of informa-
tion.

There is need to focus upon life and work in mathematics classrooms and require the devel opment of
very different methods of teaching. The primary target is the teacher because “ The teacher is the primary
source of instruction in most societies and has been recognised as such by most curricula and forms of
classroom organization.” (UNESCO, 1992, p.17) Teachers need to be involved in the actual implemen-
tation in order to cause some change in mathematics classroom. And this is why the in-service course
for secondary school teachers has started with initiative of SMASSE project.

3. Method of Data Collection and Analysis

The aim of baseline study was to collect wide range of opinions on what is mathematics curriculum
in Kenya and analyse it. In this study, mathematics problems, teaching approaches and opinions on
mathematics were asked mainly by selecting an alternative. By doing this, we want to seek the present
situation and future direction of Kenya s mathematics education.
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Table 2. Response Rate of Students Questionnaire (Total and Individual Forms’Data)
*Total Data
1. LIKES MATHS 81
Choices 1st 2nd 3rd 4th
: 31 19 13 12
2.1 f
arpc’:fm al‘:tor n 0 0 0 0
mathematiCs class: formula explanation calculation exercise
18
_ 21 O 17 15
3. Why st athemat
h |¥ udy mathematics in O understand O O
School: for job other enlightens | nation building
subject
**Form 1
1. LIKES MATHS 81
Choices 1st 2nd 3rd 4th
: 34 18 15 10
2.aI[tr:poratt§nt chto.r in 0 - 0 -
mathemalics class. formula explanation calculation exercise
18
3. Why study mathematics in éo 0 é5 E“
school: : understand other . . .
for job subject enlightens nation building
***Form 2
1. LIKES MATHS 79
Choices 1st 2nd 3rd 4th
- 32 20 13 11
2.1 tant f
ar:pc’:'m TCtO,r n 0 0 0 0
mathemalics class. formula explanation calculation exercise
20
3. Why study mathematics in él O ES ES
school: : understand other . : -
for job subject enlightens nation building
****Form 3
1. LIKES MATHS 82
Choices 1st 2nd 3rd 4th
11
; 26 19 15 0
2.1 tant fact .
atr:po;tgn | O.r " O O O calculation/
Mathematics class: formula explanation exercise O
application
21 17 16 15
3. Why study mathematics in . O O 0
school: : : understand other . -
for job enlightens subject nation building

(The figures given in this table are in percentages (%) and rounded to 2-significant figures.)




72 Charles KANJA et al.

The below table shows districts, schools and humber of students which questionnaires (see the appen-
dix) and interviews were administered for.

4. Result of Analysis

The results of questionnaires are summarized in Table 2. A few points are noted for these tables.
O Students were to expresstheir views on the learning of mathematics.
O Several choices were given and students were asked to select any three in order of priority.
O Their first choice was weighted 3-points, second choice 2-points and third choice 1-point.
O The percentage choice for each item was calculated as follows: X % =
sum of scores/(number of students x 6) x 100 %.

4-1. Main Findings from Questionnaires (Table 2)

When students were asked
* Total data

1. Whether or not they like mathematics; 81% responded yes.

2. What they consider as most important factor in a mathematics class; formula was considered by
31%, explanation by 19%, calculation by 13% and exercise by 12%.

3. Why they study mathematics in school; 21% think that mathematics is necessary for job, 18%
think that mathematics is necessary for understanding other subjects, 17% think that mathematics
is important because it enlightens them and 15% think that they study mathematics so as to con-
tribute to the nation building.

** Form 1

1. Whether or not they like mathematics; 81% responded yes.

2. What they consider as most important factor in a mathematics class; formula was considered by
34%, explanation by 18%, calculation by 15% and exercise by 10%.

3. Why they study mathematics in school; 20% think that mathematics is necessary for job, 18%
think that mathematics is necessary for understanding other subjects, 15% think that mathematics
is important because it enlightens them and 14% think that they study mathematics so as to con-
tribute to the nation building.

*** Form 2

1. Whether or not they like mathematics; 79% responded yes.

2. What they consider as most important factor in a mathematics class; formula was considered by
32%, explanation by 20%, calculation by 13% and exercise by 11%.

3. Why they study mathematics in school; 21% think that mathematics is necessary for job, 20%
think that mathematics is necessary for understanding other subjects, 18% think that mathematics
is important because it enlightens them and 15% think that they study mathematics so as to con-
tribute to the nation building.

**** Form 3

1. Whether or not they like mathematics; 82% responded yes.

2. What they consider as most important factor in a mathematics class; formula was considered by
26%, explanation by19%, exercise by 15% and application by 11%.
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3. Why they study mathematics in school; 21% think that mathematics is necessary for job, 17%
think that mathematics enlightens them, 16% think that mathematics is important for understand-
ing other subjects, and 15% think that they study mathematics so as to contribute to the nation
building.

Besides these findings, we also conducted a statistical t-test against total data. The followings are
results of the test.
0O Initem 2, the differences between the 1st choice 0 and the 2nd choice [0 , and between the 2nd
O andthe 3rd O are statistically significant using 0.05 as the confidence level in two tailed t-test
of significance.
0O Initem 3, only the only difference between the 1st choice ] and the 2nd choice [J is statistically
significant using 0.05 as the confidence level in two tailed t-test of significance.

4-2. Other Findingsfrom Baseline Study

Analysis of the other data besides questionnaires reveal ed some unexpected weakness:

(a) Students perform poorly in the basic concepts of mathematics.

(b) Thequality of teaching is poor.

(c) Most students said that classroom environment is harsh and unfriendly.

(d) Students do not understand the basic mathematics needed to function effectively in the society.

(e) Students appear to loseinterest in the learning of mathematics as they progress through the school
system.

(f) The performance of students in mathematics at the end of secondary school education is the low-
est compared with other subjects in the curriculum.

(g) Parents and community do not interact with the school.

(NB: Most Kenyan teachers are trained and have clear goals to guide their teaching, but good teach-

ing and good learning materials seem not to be seen in most mathematics lessons.)

5. Conclusion

Towards solution of complexity of problems, teachers and all other concerned bodies should orches-
trate their efforts in order to reverse this negative trend. Especially the KNEC may need to do curricu-
lum analysis so that their examination questions may truly reflect acquisition of knowledge, which is
important for students. Among all these problems that Kenyan secondary schools are in, this paper
focused on the analysis of mathematics classroom situations. It is because this forms a core of educa-
tional endeavor by the schools and at large by the society.

Since baseline study showed that poor school management, monitoring and feedback, over-loaded
curriculum, teachers attitudes and student motivation affect students' loss of interests and poor perfor-
mance in school, teachers may have to own the responsibility of helping their students understand the
reason of learning mathematics and ensure that they learn effectively in a classroom situation.

The main aim of mathematics education is to help young people understand mathematics needed to
function effectively in society by the end of secondary education. Although the current secondary school
mathematics curriculum emphasizes on the development of good attitudes and thinking, most teachers
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feel that it is not redlistic. On the contrary, the present education system has caused very high competi-
tion in education. Hence, it has resulted in most students' becoming stressful due to aspiration to get
high academic qualifications. Families and society have also experienced this kind of change. And there
has been aweakening of desire to learn. There are definitely some weak points in the Kenyan mathemat-
ics education system and these weak points should be changed.

The most important issue in any education system is the emphasis on the major objective in mathe-
matics curriculum. There is need to spell out clearly the goals of the mathematics curriculum at all levels
and particularly at the compulsory level. The essential factor isthe need for high standards of the nation-
al courses of studies. The curriculum to be followed should raise students who will be capable of cre-
ative thought and action. It is therefore imperative that Kenyan educators think of what isimportant in
the future mathematics education.

Mathematics teacher therefore has to understand and implement good teaching skills to aleviate this
situation. This involves getting everything work well and in balance. It can only be done out of profes-
sional commitment if the teacher would find it rewarding in terms of students response. As Kenyan
teachers rediscover mathematics classroom, they will need to fight against ‘ complacency’ and do alittle
bit better in a little different way. Towards its realization, SMASSE project should utilize the baseline
study effectively.

Notes

(1) SMASSE stands for Strengthening of Mathematics and Science at Secondary Education. It is a pro-
ject co-funded by Kenyan and Japanese governments. Its aim is to strengthen mathematics and
science at secondary education through systematic in-servicing of teachers. Main office is
located within Kenya Science Teachers College.

(2) Formerly the pilots districts were five, Kakamega, Kisii, Murang' a, Makueni and Kajiado. After
some administrative change, Kakamega district was divided into three districts, Kakamega,
Butere-Mumias and Lugari. Kisii was into two, Kisii and Gucha, and Murang’a was into two,
Murang’a and Maragua.

(3) KCSE stands for Kenya Certificate of Secondary Education. Students should take this national
examination after completion of secondary education if they wish to proceed for further study.
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Appendix
The sample questionnaire is as follows:

MATHEMATICS-Student

District: Makueni

School:
Form:
Sex: M/ F

Date:
Please kindly answer the following questions.

1. Do you like mathematics? (Tick one.)
yes no
i) If yes, please state the reason.
ii) If no, please state the reason.
2. Which of the following choices do you think are most important in mathematics class?
[ explanation [] exercise [] drawing sketches [J solution [ way of thinking [ formula
0 application [ examination [ Hecalculation [7 final answer

Select THREE in order of priority.
1st 2nd 3rd
3. Why do you think you study mathematics in school ?
O to understand society [] for examination [J to understand other subjects [ for job
[ becauseit is acompulsory subject [ becauseit enlightens me [ becauseit isinteresting
[J to contribute to nation building
Select THREE in order of priority.

1st 2nd 3rd

4. Do you fed freeto discuss with your deskmate during mathematics class? (Tick one.)

yes no
i) If yes, when do you do so? (Circle one below.)
a) when teacher permits  b) when | couldn’t understand  c)other| ]

(Please specify.)
ii) If no, please state the reason.

Thank you very much for your cooperation.



