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ABSTRACT 
The low rate of female participation in Science, Technology, Engineering and Mathematics 
(STEM) education and consequently STEM careers is a concern especially in Africa. The Centre 
for Mathematics, Science and Technology education in Africa (CEMASTEA), an In-Service 
Education and Training (INSET) Centre for mathematics and science teachers (M&S) was 
established to address this problem in Kenya and later its’ services were extended to the 
other African Countries. The purpose of the study was to find out the extent to which aspects 
of gender have been implemented by CEMASTEA in line with the constitution, government 
policies and the Ministry of Education gender policy. The study had four principal objectives 
and this article focuses on one: intervention strategies to enhance gender equity and equality 
in teaching and learning of M&S. The study was a survey and the participants in the study 
were INSET managers, teachers and learners sampled from primary and secondary schools. 
The data was collected through interviews and administered questionnaires. 

Some of the suggested strategies for addressing the disparities were encourage more ladies to 
attend INSET by providing better facilities, sensitize all stakeholders,affirmative action, 
encourage ladies to take leadership positions, sensitization of all leaders, deliberate efforts to 
bring in the disadvantaged gender by co-opting members from such groups and inculcate a 
culture right at the primary school. 
In order to close the gender gap, the challenges faced by M&S teacher in respect of their 
gender would be addressed through improving the ways boys and girls learn mathematics and 
science subjects. The survey established that there are a number of  ways to improve on girls 
learning which were  classified into  five themes ;Influence the girls ‘attitude towards the 
subjects ,teacher’ attitude, pedagogy and teacher  related issues ,expose the girls to role 
models of integrity and ensure teaching /learning resources  are gender friendly and provision 
of a conducive school environment. 
Similarly the survey established ways to improve on boys learning can be put into four themes; 
Influence the  boys’ ‘attitude towards the subjects, pedagogy and teacher related issues, 
teaching/ learning  resources  and provision of a conducive school environment 
Generally the gender gap in science and mathematics is very wide with females lagging far     
behind males. A life time solution to this gender imbalance can only be found if the culture is 
inculcated right from primary school. The girls should be cultured to understand that they 
have equal rights as the boys  and  have potential to perform in the subjects as much as the 
boys.  This may be possible if the challenges faced by M/S teachers in respect to their gender 
are addressed right from primary school.    
The way girls learn mathematics/science can be improved by influencing girls’ attitude 
towards the subjects, changing teachers ‘attitude towards subject, using appropriate gender 
friendly pedagogy and taking care of other teacher related issues, exposing the girls to role 
models, ensuring provision of gender friendly teaching/learning resources and provision of a 
conducive school environment. These same factors are equally important for the boys to learn 
effectively. 
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Introduction 

Background 

The national education system has been characterized by gender disparities at National level 

and between the various regions, in favour of males. This emanates from a strong cultural 

tradition that has tended to impede girls and women education and effective participation in 

governance and management (MoE, 2007). Under representation of females in overall 

employment and in positions of leadership has meant that they are rarely part of, or involved 

in the decision making process. In order to positively transform these attitudes and 

inclinations, there will be need for regular provision of accurate information as well as 

affirmative action to address existing disparities.These disparities are even wider in Science, 

Technology, Engineering and mathematics (STEM) fields.The low rate of female participation in 

STEM education and consequently STEM careers is a concern especially in Africa.  

The Centre for Mathematics Science and Technology Education in Africa (CEMASTEA) was 

established in 2004. Since its establishment, CEMASTEA is fast emerging as the reference 

Centre in provision of In-Service Education and Training (INSET) for mathematics and Science 

(M/S) teachers in Kenya and other African countries. INSET is a core function of CEMASTEA 

and one of the approaches adopted to up-grade teachers’ skills and competencies the world 

over. Administrative structures to entrench sustainability of CEMASTEA programmes are in 

place right to the school level. A well stipulated cascading programme implementation 

provides different competencies for managers, trainers, school management, subject teachers 

and other stakeholders at the National and County levels. The Centre is committed to 

maintaining learning and working environment that is fair, respectful and free from all forms 

of gender discrimination. To enable the centre do this, the centre developed a gender policy 

and, Sexual and Gender Based Violence (SGBV) policy in line with implementation of the 

Constitution of Kenya, 2010 and Ministry of Education (MOE) guidelines.To this effect, this 

baseline survey on assessment of gender concerns within CEMASTEA and among its 

stakeholders was conducted. The purpose of the survey was to obtain information that would 
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assist in the implementation of the gender and, the sexual and gender based violence policies. 

There were four objectives of the study but this paper focuses on one 

Objectives of the Study 

 
The objective of this study is to establish intervention strategies in order to enhance gender 

equity and equality in teaching and learning of Mathematics and science in educational 

institutions. 

Methodology and protocol Followed 
The study was a descriptive survey, utilizing both qualitative and quantitative methods of data 

collection. Purposive sampling was used to select five counties out of 47 counties in Kenya 

with samples drawn from five regions namely: 

(i) Areas with gender disparities in terms of males and female in Science, Mathematics 

and Technology(SMT) subjects: 

a) Higher population of females and low number of males – Nyeri County 

b) Higher population of males and low number of females – Kaka mega County 

(ii) Low potential(ASAL) areas – Isiolo County. 

(iii) Areas with marked poor performance in SMT – Narok County 

(iv) Coastal region with marked poor performance in SMT – Kilifi County 

 The sample population was to be 152 respondents consisting of INSET managers, teachers 

and learners sampled from primary and secondary schools. The data was collected through 

interviews and administered questionnaires. 

 

Results 

a)Demographic Information 

Gender and Number of participants 

The data for the survey in the five counties namely Kakamega,Narok,Nyeri,Kilifi and Isiolo was 

collected from SMASE trainees and trainers and Managers of INSET who included County 
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Directors of Education, CQASOs, CSOs, Principals of INSET centres and Head teachers of cluster 

INSET centres. The table below provides information on the gender of the participan 

Table 1: participants by gender 

Participant Male %  Female % Total 

INSET 

managers 

39 61.9 24 38.1 63 

Trainers   22 64.7 12 35.3 33 

Trainees 31 56.4 24 43.6 55 

Total 92 60.5 60 39.5 152 

One hundred and fifty-two (152) respondents participated in the study comprising of 60.5 % 

males and 39.5 % females. This reflects a big gender gap with women lagging behind which 

has been attributed to the cultures which do not encourage girls’ education. 

In Nyeri County it was noted that there were more female teachers than males in the INSET 

centreslikeTumutumu, Kangubiri and Chinga schools. It was further expressed that the Sub-

county QASOs (DQASOs) were all men, these are officers posted to the area. 

 

b)  Level of Gender Responsiveness of CEMASTEA Programmes and Structures 

 

i)  INSET Managers 

In Isiolo County, all the nine managers agreed that since the CEMASTEA programmes were 

held in already existing schools, the infrastructure in these schools had not been adapted to 

suit both gender and somehow contributed to discouraging the female teachers from 

attending INSET. If the school was a girls school then it had more femalefriendly 

structuresthan if it was a boys school. In a mixed school, the infrastructure for the two genders 

is being catered for. Of concern was that since these facilities were for students, they were not 

suitable for adults trainees sincethose with children were forced to sleep in children beds 

which is against the African culture. Those trainees who had been to CEMASTEA noted that 

efforts had been made to have gender sensitive facilities at the centre but more need to be 

done to address cases of nursing mothers. In Narok County, 25% of the managers felt that 
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there was gender biasness in various CEMASTEA programmes. 17% felt there was no biasness 

while 58% did not know. There were sentiments of males being more than females. Some 

commented that ladies did not want to be trainers and some did not want to teach 

mathematics. 

In terms of organization of courses, the managers felt that it was well structured though 

dominated by men. On the aspect of participation, some managers felt there was need to 

apply for participation. 

ii) Trainers 

Table 2 : Level of gender responsiveness as per trainers: 

  Kakamega Narok Nyeri Kilifi 

Aspect Opinion Frequency % Freq. % Freq. % Freq. % % 

Are 

CEMASTEA 

training 

programmes 

on SMT 

gender 

friendly? 

Yes 5 100 14 100 9 100 6 85.7  

No 0 0 0 0 0 0 1 14.3  

I don’t 

know 

0 0 0 0 0 0 0 0  

Total 5 100 14 100 9 100 7 100  

Is the 

CEMASTEA 

training 

environment 

gender 

friendly? 

Yes 4 80 12 86 9 100 7 100  

No 1 20 2 14 0 0 0 0  

I don’t 

know 

0 0 0 0 0 0 0 0  

Total 5 100 9 100 9 100 7 100  

In your 

opinion, is 

the selection 

criterion for 

Yes 5 100 7 50 7 78 4 57.2  

No 0 0 6 43 0 0 3 42.8  

I don’t 

know 

0 0 1 7 2 22 0 0  
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trainees’ 

gender 

friendly? 

Total 5 100 14 100 9 100 7 100  

 

From the table b1, the analysis shows that in three of the counties visited ,100% of the 

trainers were of the opinion that CEMASTEA training programmes were gender friendly.In  

Kilifi, a large majority (85.7%) said the programmes were gender friendly. 80% of trainers in 

Kakamega and 86% of the trainers in Narok and   all trainers in Nyeri and Kilifi counties  were  

of the opinion that CEMASTEA training environment is gender friendly. 100% of trainers from 

KakamegaCountyfelt  the selection criterion for trainees was gender friendly while 22% from 

Narok,43% from Nyeri and 42.8 % from Kilififelt it was not gender friendly. 

Those who said CEMASTEA training environment was gender friendly gave the following 

explanations to support: 

1. Therewas good interaction between both genders  

2. Ladies had their own  boardingwing 

3. Everyone regardless of gender was granted equal opportunities  

4. Facilities such as toilets suited both gender and INSET officials were from both gender.  

5. Majority of trainers felt the hostels were adequate and comfortable for both genders 

though a few suggested double deckers could be avoided. 

 Those who felt the selection criterion of trainees in most of the counties was gender friendly 

gave these reasons: 

1. The selection of trainers considered gender as there were ladies in every department  

2. Ladies freely participated in all the sessions  

3. The programmes allowed for equal participation of both gender.  

4. However, some argued that most of the female teachers feared or shied off to teach 

Mathematics.  

ii)  Trainees 

The level of gender responsiveness of structures and programmes was established from 

trainees by using three items in the questionnaire. These were: Are CEMASTEA training 
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programmes on SMT gender friendly? Is the CEMASTEA training environment gender friendly? 

In your opinion, is the selection criterion for trainees’ gender friendly? Table C1 presents 

information on responsiveness from the trainees. 

Table 3: Level of gender responsiveness as per the trainees: 

  Kakamega Narok Nyeri Kilifi Isiolo 

Aspect Opinion Freq. % Freq. % Freq. % Freq. % freq % 

Are 

CEMASTEA 

training 

programmes 

on SMT 

gender 

friendly? 

Yes 4 80 8 10

0 

14 82 8 88.9 10 90.1 

No 1 20 0 0 0 0 1 11.1 1 9.9 

I don’t 

know 

0 0 0  3 18 0 0 0 0 

Total 5 100 8 10

0 

17 100 9 100 11 100 

Is the 

CEMASTEA 

training 

environment 

gender 

friendly? 

Yes 4 80 6 75 14 82 8 88.9 7 63.6 

No 1 20 2 25 0 0 1 11.1 4 36.4 

I don’t 

know 

0 0 0 0 3 18 0 0 0 0 

Total 5 100 8 10

0 

17 100 9 100 11 100 

In your 

opinion, is 

the selection 

criterion for 

trainees’ 

gender 

friendly? 

Yes 3 60 4 50 11 64.7 6 63.3   

No 2 40 4 50 0 0 3 36.7   

I don’t 

know 

0 0 0 0 6 35.3 0 0   

Total 5 100 8 10

0 

17 100 9 100   

Majority of the trainees in the five counties said the programmes on SMT and the training 

environment were gender friendly. Some of the evidences cited include: 

1. There was a  good interaction between both genders  
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2. Ladies had their own wing for boarding, 

3. Everyone was  granted equal opportunities  

4. Facilities such as toilets suited both gender and  

5. INSET officials were from both genders 

However, Isiolo County trainees rated environment lowest (63.6%) citing reasons such as the 

training venue being very untidy and trainees having to  sit on desks used by the pupils which 

was very uncomfortable. The washrooms were also not gender friendly.  

They also felt that the African culture forbids parents to sleep on their children beds yet they 

slept in the students’ dormitories. The issue of sitting on pupils desks was uncomfortable 

especially for female trainees. These issues were also cited in other counties. 

Though majority of the trainees felt the hostels were adequate and comfortable, a few 

suggested double decker beds should be avoided. 

Majority of trainees in all five counties felt selection criterion of trainees was gender friendly. 

Those feeling the selection was friendly said selection of trainees considers gender, there are 

ladies in every department and ladies participate in all sessions freely and all mathematics and 

science teachers are required to attend irrespective of gender .Anothergroup however argued 

that most of the female teachers fear or shy off to teach Mathematics. 

c) Intervention strategies to enhance gender equity and equality in governance and 
management at CEMASTEA and its institutions 

i) Managers 

All Managers agreed there was need toenhance gender equity in governance and 

management of CEMASTEA and its related institutions, because of the fewer women in 

planning committees, more men than women in leadership positions and senior managers 

were mainly men. Some of the suggested strategies for addressing the disparities includes to 

encourage more ladies to attend INSET by providing better facilities, sensitizing stakeholders 

onaffirmative action of the one-third gender rule, encouraging ladies to take leadership 

positions, sensitization of all leaders, putting in placedeliberate efforts to bring in the 

disadvantaged gender by co-opting members from such groupsandinculcate a culture right at 

the primary school. 
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d) Intervention strategies to enhance gender equity and equality in Teaching and learning 
of M/S 

 

i) Trainers and Trainees 

Trainers and Trainees mentioned a number of challengesfaced by M/S  

 teachers in respect of their genders as follows: 

1. Domestic commitment of some teachers was a burden to effective implementation of 

their teaching duties 

2. Mathematics and science subjects were considered difficult and poor examination 

performance leading to most teachers preference not to be associated with failure 

3. There were few role models in this subject areas to encourage girls to pursue related 

courses 

4. Teachers felt challenged to teach some science concepts such as “reproduction” owing 

to cultural influence. Some terms are very sensitive to pronounce. 

5. Tendency  for female teachers to be disliked by male students in some mixed schools 

6. Female teachers being looked down upon by male teachers because of an assumption 

that female teacher does not have the ability to teach mathematics and science 

effectively. 

7. An imagination by female students that teachers who teach these subjects arenot 

normal  

8. Offensive clothing by females for girls and teachers. 

9. General negative attitude towards mathematics and science subjects. 

10. Cultural beliefs among some communities promote bias in subjects based on gender; 

In order to address these challenges the studyprobed on the Ways to improve girls learning 

maths and science and Ways to improve boys learning maths and science 
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Table 4: Ways to improve boys and girls learning 

Theme Ways to improve girls learning 

mathematics and science 

F Ways to improve boys learning 

mathematics and science 

F 

Learner’s 

Attitude Encourage the pupils that m/s are 

easy subjects 

25 encourage them that the subjects are 

easy 

 

8 

Assist girls in changing their attitude 

towards Mathematics Motivation of learners 

Create confidence about the 

subjects 

 

Use examples that induce interest 

and challenging 

Eliminating the poor attitudes  

Build positive attitudes.  

Involve girls to set experiments  

Use gender friendly examples  

Motivation of the girls  

Create an active movement of math 

at school.  

 

 

Create confidence and 

encouragement  

Appreciate little efforts put in the 

learning process 

 

Use  gender friendly examples 

 

 

 

Teacher’s 

Attitude 

Motivation to teachers. 2   

Create awareness on gender issues  
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Pedagogy & 

teacher 

issues 

i.e.should 

respond to 

the needs of 

both boys 

and girls 

Involve pupils more in practical 

work 

5 

More practical lessons 

8 

Grading system should consider the 

challenges in Mathematics and 

Science not equal to humanities 

Give boys more roles and time to 

participate in Mathematics/ Science 

activities 

 

Expose girls to more practice  More practice   

Practice ASEI-PDSI approach to 

teaching to make them get  involved 

Practice ASEI-PDSI approach in 

teaching to make them get  involved 

 Decent clothing 

 

Sharpening the top students and 

encouraging the bottom lot to do 

better 

Role Models 

 

 Exposure to role models 

5 Expose them to careers 

opportunities that are Mathematics 

and Science based 

5 

Have more role models. 

Use models and allow boys to 

discuss math and science 

Role models  

Using female teachers as role 

models  

By bringing them resource people 

who have excelled in those subjects 

to talk to them.  

Teaching & 

learning 

resources 

Resources e.g. text books should 

include both gender 

2 Provide learning facilities that will 

enhance learning of Mathematics/ 

Science.  

1 

Provide facilities that are friendly to 

the girls.   
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School 

environmen

t 

Create an active movement of Math 

at school. 

2 Create a positive attitude at school 

level 

5 

Interschool competition Improve on boy-child education. 

 Competition from other schools 

 Have single sex schools 

  Interschool competition 

 

The suggestions on ways to improve on girls learning can be put into five themes ;Influence the girls 

‘attitude towards the subjects ,teacher’ attitude, pedagogy and teacher  related issues ,expose the 

girls to role models of integrity and ensure teaching ,learning resources  are gender friendly and 

provision of a conducive school environment. 

The suggestions on ways to improve on boys learning can be put into four themes; Influence the 

boys’ ‘attitude towards the subjects, pedagogy and teacher related issues, teaching/ learning 

resources  and provision of a conducive school environment. 

Discussions  
The level of gender responsivenessof structures and programmes at CEMASTEA and its institutions is 

a key determinant of the numbers attending SMASE INSETs especially female teachers. There is some 

degree of gender biasness on SMASE training programmes because there were more male trainers 

than females. This disparity  is attributed to several reasons, key among which were: most teachers 

who teach math and science are male hence not easy to have female trainers and that there is 

unwillingness of female teachers to become trainers ;there are few female sub county directors 

hence they cannot chair or participate in INSET management, cultural influence on women which 

makes them not apply to be trainers and some did not want to teacher mathematics because it is 

believed to be ‘hard’ and therefore for men and not women. 

In terms of infrastructure, CEMASTEA programmes are held in already existing schools; the 

infrastructure in these schools has not been adapted to suit both genders. If the school is a girls only, 

then it has more female friendly structures and if boys, then male. In mixed school the two may be 

catered for. However, these facilities are for students, they are not suitable for adults / trainees 
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where by parents are forced to sleep in their children’s’ beds which is against the African culture.  

The training venue in Isiolo is boys ‘schoolwhich wassaid to be very untidy and trainees sat on desks 

used by the pupils who were very uncomfortable. The washrooms were not gender friendly. The 

dormitories are for students and African culture does not allow parents to sleep on their children’s 

beds. The issue of sitting on pupils ‘desks were uncomfortable especially for female trainees were 

also cited in other counties. This issue needs to be addressed in order to encourage teachers 

especially femalesto attend the training. 

Successful Interventions have been undertaken both nationally and institutionally to redress gender 

imbalance in education in general and in SMT subjects, however there is still need for more to be 

done. 

There is need to improve on the standard of facilities in order to encourage both gender to attend 

INSETs, more so females. 

Most women teachers prefer to maintain their traditional roles in the family, being a mother and a 

wife avoiding much responsibility at school or outside the home. A lot of sensitization and advocacy 

will be necessary. 

 Affirmative action can be used to increase number of female trainers in the counties and in 

leadership positions. Alternatively deliberate effort can be made to bring in the disadvantaged gender 

by coopting members from such groups.                                                                                                                   

A life time solution to this gender imbalance can only be found if the culture is inculcated right from 

primary school. The girls should be cultured to understand that they have equal rights as the boys  

and  have potential to perform in the subjects as much as the boys.  This may be possible if the 

challenges faced by M/S teachers in respect to their gender are addressed right from primary school.    

The way girls learn mathematics can be improved by influencing girls’ attitude towards the subjects, 

changing teachers ‘attitude towards subject, using appropriate gender responsive  pedagogy and 

taking care of other related issues, exposing the girls to role models possibly through a mentoring 

programme, ensuring provision of gender friendly teaching/learning resources and provision of a 

conducive school environment. These same factors are equally important for the boys to learn 

effectively. 

Gender Responsive Pedagogy 
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Gender responsive pedagogy used will make teaching and learning processes gender responsive. 

Many times teachers are not even aware of situations that are discriminatory on the basis of gender. 

They may use learning materials that depict only one gender performing certain types of activities or 

they make disparaging remarks about capability or characteristics of either gender. This discourages 

the students, girls in particular, from participating effectively in the teaching and learning process. 

Teaching and learning Materials 

Teaching learning materials are fundamental in the pedagogical processand are for shaping young 

minds. Yet an examination of textbooks and other learning materials reveals that they 

implicitlycommunicate traditional and limited gender roles. Too often the message in textbooks 

depicts women and girls as weak, passive and submissive. They are mainly depicted in domestic, 

caregivingand supportive roles. Men on the other hand are portrayed as powerful, assertive and 

intelligent as well as leaders in society. Consequently teaching and learning materials reinforce 

gender stereotypes.There i8s need therefore for teachers to be able to review textbooks and other 

teaching aids for possible gender stereotypes.They should also be able to develop and 

utilizegenderresponsive teaching /learning materials. 

STEM Role Models 

Interaction with female role models in STEM fieldswhether female teachers in mathematics 

andScience at the secondarylevel, female studentsand faculty members inhigher education, andmore 

broadly womenworking in STEM fields, isan important strategy toattract women and girlsinto STEM 

fields. A deliberate effort to put in place a mentoring programme for the girls in Secondary and higher 

educationwill improve the situation. 

 

 

Generally the gender gap in science and mathematics is very wide with females lagging far behind 

males. A lifetime solution to this gender imbalance can only be found if the culture is inculcated right 

from primary school. The girls should be cultured to understand that they have equal rights as the 

boys  and  have potential to perform in the subjects as much as the boys.  This may be possible if the 

challenges faced by M/S teachers in respect to their gender are addressed right from primary school.  
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Recommendations 
1. To encourage teachers to attend INSET, there is need for comfortable furniture and 

gender friendly environment in the training venues. 

2. CEMASTEA should put in place affirmative action policy in order to improve 

opportunities for women in its programmes 

3. Ministry to promote policy of separate schools for boys and girls especially at 

secondary level. 

4. The Ministry of Education reinforces affirmative action policies that promote 

empowerment of the girl child in science and mathematics. 

5. MoE and CEMASTEA should engage in a lot of sensitization and advocacy to encourage 

women teachers apply for management positions and to be trainers. 

6. CEMASTEA train teachers on Gender responsive pedagogy-which will encourage both 

genders to learn the subjects without discrimination. 

7. MOE and CEMASTEA in collaboration other stakeholders to strengthen mentorship 

programme for girls. Ensure the girls are exposed to successful mentors as role models. 

8. MOE to collaborate with privatecompanies and create a legislation to foster and 

support women in STEM. 
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