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ARTICLE INFO  ABSTRACT 
 
 

In Kenya, student performance in sciences and Mathematics is still low compared to art-oriented disciplines. 
The poor performance has affected not only the Girl child’s interest in these disciplines but also the number of 
girls that take STEM-oriented programs at tertiary levels. Several mitigating measures have been enacted 
although the situation has not changed much. This paper reports a study that explored contextual enablers and 
hindrances of Girl Child participation in STEM education in a Western Kenyan county. The study employed a 
case study approach by administering structured questionnaires, interview schedule and focused group 
discussion guide for data collection. The data were analyzed using both quantitative and qualitative methods 
and revealed that: 1) lesson development that connected science concepts to activities in the local context 
motivated and improved girl child’s participation and performance in contextualized learning activities and 2), 
familiarity with the materials and tools used in planning and implementing contextualized learning activities 
evoked the girl child’s enthusiasm and courage to exchange knowledge and ask more curiosity focused 
questions. Also revealed were hindrances including: 1) teachers’ initial training that did not prepare them for 
this way of teaching and it was not and has not been modeled for them during their pre-service education or 
the ongoing professional development workshops; and 2) the exam driven nature of the curriculum is serving 
as a hindrance to teacher innovation and creativity in instructional techniques. The study recommends a more 
creative and innovative teacher training system and focused research to monitor girl child participation and 
performance in STEM education. 
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INTRODUCTION 
 
Contextualized Teaching and Learning (CTL) can be interpreted 
differently by different scholars. However, in the study discussed in 
this paper, we employed Hull’s (1993) contextual learning theory to 
investigate the girl child participation in STEM Education activities in 
a Western Kenyan County. According to Hull (1993) and as conveyed 
in Anderson and Nashon (2013) as well as Nashon and Madera 
(2013), contextual learning involves the mind in seeking meaning in a 
context as well as relationships that make sense and resonate with 
one’s sociocultural background. Thus, as Nashon and Madera (2013) 
elaborate, contextual teaching and learning of science and for that 
matter STEM-based disciplines, “means using local contexts to 
explain scientific[/STEM-based] concepts or phenomena by showing 
how the concepts can be applied in solving local everyday problems” 
(p.2). In this way, students engage in active learning since 
understanding is linked to the local environment, which they know 
and can connect what they know with newknowledge from the 
learning process (Hudson & Whisler; 2007).  

 
CTL has been associated with student engagement with and 
performance in STEM education (Spencer, Sunm & Ivry; 2006). 
However, many school curricula in Kenya still follow the traditional 
colonial examination-driven formats where contextualizing teaching 
and learning activities is unappreciated (Anderson & Nashon, 2013; 
Nashon & Anderson, 2013; Nashon & Madera, 2013). Moreover, it is 
well documented this exam-driven instruction, which encourages 
memorization as a dominant way of learning, has not been useful to 
the girl child. Hence, girls have continued to register poor 
performance in STEM education (Ngesu et al., 2012). Of course, boys 
have generally been observed to perform better than girls (Kashu, 
2014). Several factors have been observed to contribute to the girls’ 
poor performance in STEM education. These factors vary from socio-
economic, socio-cultural (Lanyasunya, 2000) to teacher 
characteristics (Bagaka, 2011). This state of affairs undermines the 
progress to achieving Kenya’s vision 2030 targets for sustainable 
development goals on reducing inequalities and access to education 
(DU, 2016). In Kenya, student performance in the sciences and 
Mathematics is still low compared to art-oriented disciplines with girl 
child still underperforming in these subjects (Musau & Abere; 2015). 
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The poor performance has affected not only the Girl child’s interest in 
these disciplines but also the number of girls that take STEM-oriented 
programs at tertiary levels (Mbirianjau, Chege & Oanda, 2019). 
Kenya’s education system is demarcated into multiple structural 
levels that can be described as preprimary (3 years); primary school 
science (8 years), secondary school (4 years) and university (At least 
4 years) for an undergraduate degree (UNESCO, 2016). While pre-
primary education should be about allowing the children to explore 
and experience their local environment guided by the teacher, and 
engage in creative experimentation and exploration during “play” 
(Beattie, 2015), the fact is, not much of this is happening given that 
the K- curriculum is formalized where children are prepared for the 
future world of grades 1 – 8 characterized by exam driven curricula 
with memorization as the dominant learning methodology (Seline et 
al., 2018). Despite efforts to enhance girl-child participation, access 
and performance in STEM education, the situation has not changed 
(Onsongo, 2006; Hooker, 2017). Systematic Gender stereotyping with 
regard to participation in STEM education is still commonplace 
(Mbirianjau, Chege & Oanda; 2019). Teachers’ negative attitudes and 
poor approaches to teaching that are insensitive to girls’ needs have 
also been noted to contribute to girls’ disinterest in STEM education 
(Benitez-Herrera et al, 2019). In addition, deficiency of real-life 
contextual approaches and resistance to change by teachers have 
further been observed to contribute to the lack of pedagogical 
innovations (Thibaut et al., 2018). Teaching approaches and strategies 
have a significant impact on academic access, retention and 
performance of both boys and girls (Jia, et al, 2017; Sithole et al., 
2017). 
 
The lack of real-life approaches in teaching has contributed 
significantly to girls’ underperformance in STEM subjects. Poor 
attitudes of teachers and unapproachability have also been observed 
as contributing factors to poor performance (Hoy & Spero, 2005). In 
addition, teaching approaches and teacher characteristics have been 
identified as retrogressing girl child performance in STEM education 
in Kenya (Mbirianjau, Chege & Oanda; 2019). This raises the need to 
enhance access to education and participation by girls in STEM 
education through the deployment of contextualized pedagogical 
tools. Learners at the primary school level thrive in an environment 
that depicts cultural and traditional family setups that can be an 
important contextual reference to making STEM education more 
meaningful and relevant as they relate the natural and socio-cultural 
phenomena (Virvou, Katsionis & Manos; 2005). The fourth 
sustainable development goal of the United Nations; has specific and 
well-defined targets that include equal access for learners of all 
genders to quality early childhood education, development of relevant 
skills for work; inclusion and equality among others (Assembly, 
2015). In this regard, the importance of empowering girl learners with 
early childhood skills, attitudes and knowledge in STEM education 
cannot be overemphasized. We argue that the application of 
traditional contexts regarding what the girl child embraces out of 
school in teaching will most likely enhance her capacity to link real-
life experiences and constructs with science teaching in class. 
 
Problem Statement: Kenya, like other African countries, is currently 
facing poverty, unemployment, poor infrastructure, destruction of the 
environment and many health issues (Maiyo & Bawane, 2011). This 
comes in the backdrop of a myriad of challenges facing girl child 
education in Africa characterized by inequality and challenges of 
access (Offorma, 2009). Higher primary school dropout rates by girls 
have been observed in one of Western Kenya’s counties (Wangila, 
2019). This has been attributed to Socio-Cultural factors including 
parental attitudes, early pregnancies and marriages, insecurity, and 
high poverty levels (Lanyasunya, 2000). There is a need to enhance 
equitable, access and performance of the girl child to STEM 
education in order for Kenya to realize sustainable development. 
Attempts to address this need have encountered challenges including 
the problem of female learners staying away from STEM subjects and 
even dropping out altogether (Wajngurt & Sloan, 2019). As has been 
demonstrated in case studies elsewhere (e,g, Nashon & Anderson, 
2013; Nashon & Madera, 2013; Nashon et al., 2021) contextualizing 
teaching and learning consistent with Hurl’s (1993) theory of learning 

discussed earlier in this paper, can be an enabling approach to 
achieving girl child participation and success in STEM education in 
Kenya. 

 
Objectives 

 
The main objective of this study was to investigate the enablers and 
hindrances of the girl child’s engagement with classroom-based 
discourses on STEM-related topics and STEM education in general. 
This objective was addressed through the following specific 
objectives: 
 

 Identify teacher characteristics that affect female learners’ 
participation in STEM learning activities 

 Examine the extent to which contextualized pedagogy and 
related learning tools can enhance the girl child’s participation 
and improved performance in STEM learning activities. 
 

LITERATURE REVIEW 
 
Studies by Murphy & Beggs (2001) described the impact of teachers 
and positive attitudes to science as critical for female learners’ 
participation in STEM. Scientific Knowledge and skills of science 
teachers has been observed to impact on learner participation in 
science subjects as investigated by Cheung et al., (2018) with the 
teachers’ conduct during the teaching process affecting learners’ 
attitudes (Den-Brok et al., 2005). More practical work in teaching the 
sciences, attribution of importance to science learning, balanced 
gender-based motivation, and a dynamic curriculum able to address 
scientific knowledge acquisition are just but a few of other 
characteristics that can enhance girl-child participation in STEM 
education (Murphy, Beggs and Carlisle; 2003); Thompson & Soyibo 
(2002); Gömleksiz (2012); Kim et al., (2015). Studies have revealed 
that enhancing women’s participation in STEM education is a current 
need in Kenya that has to be addressed through drastic reforms in 
order to accelerate sustainable development (Lewin, 2015; UNESCO, 
2016). Other studies that have investigated student learning as framed 
within local contexts in Kenya have been around learning science 
through local manufacturing industries known as “Jua Kali” whose 
products are ubiquitous in every Kenyan household and very familiar 
to both boys and girls. Noteworthy, among the many Jua Kali 
production activities and products from which scientific phenomena 
were investigated was the charcoal stove which was determined to: a) 
be ubiquitous and used daily by students in most households across 
Kenya; b) use natural resources including charcoal, although varieties 
are being produced that use sawdust, kindlers, or agricultural residues 
- all of which have limited sustainable supply; c) involve vigorous 
innovations in the Jua Kali regarding the production of the most 
efficient charcoal stoves; and d) have very significant implications on 
forests and other rare plant and tree species sustainability. According 
to Beru et al. (2014), the connection between sustainability and the 
production of such stoves has profound implications on Kenya’s 
wood fuel sources. As Anderson and Nashon (2013)  and Nashon et 
al. (2021) report in their case studies 1) students understood science 
better in a canonical sense when instruction used local contexts to 
mediate curriculum; 2) students were provoked and inspired to make 
a critical assessment of their prior learning strategies and habits by 
fascinating and contextualized experiences; and 3) students became 
acutely aware that the learning strategies they used were a 
consequence of the nature of the prevailing curriculum and lack of 
pedagogical models that make science relevant (Nashon, 2013; 
Nashon & Madera, 2013; Nashon et al., 2015). Also, the studies 
revealed how this way of student learning impacted the teachers in 
various ways including: 1) The teachers experienced a conflict 
between their literal and rigid interpretations and strict adherence to 
the official curriculum and the students’ desires to understand 
scientific phenomena embedded within their local environment; 2) 
The science teachers’ inability or ability to sustain students’ 
motivation to understand science through local contexts in part 
depended on initial teacher training; and 3) Implementation of the 
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contextualized science reduced the gulf that often hindered free 
student-teacher dialogue due to the teachers’ endeavors to maintain 
science and teacher statuses (Anderson, et. al., 2015; Nashon, 2013; 
Nashon & Anderson, 2013b). Based on this literature review, the need 
for exploring the contextual enablers and hindrances of the girl child 
participation in STEM education became critical and hence the study 
this paper reports. 
 

METHODS 
 
The study adopted a descriptive research design with a case study 
approach over a Western Kenyan County. Purposive sampling was 
employed targeting 50 public primary schools 50 private primary 
schools. One hundred (100) head teachers, 200 science teachers, 400 
class 8 pupils were interviewed. Data was collected using 
questionnaires and observation schedules examining teacher and 
learner characteristics. The questionnaires were demarcated in two 
sets, one for teachers and the other for learners and targeted sessions 
for mathematics and science subjects. The learners’ set included a 
self-evaluated assessment that ranked their understanding of the 
subject thought for that specific lesson. Data was described 
statistically and presented in tables and charts. We statistically 
determined the relationship between selected teacher attributes and 
the performance of the learners. Multiple regression analysis was 
carried out targeting four variables, Professional training, experience, 
gender, and level of training respectively.The regression targ
mathematics teachers and 84 female learners’ responses purposefully 
sampled from a total of 400 learners’ responses. The binary responses 
were interpreted as “yes” and “no”. For example, trained or not, male 
or female, trained to diploma level or not respectively. Binary logistic 
regression approach was adopted to determine p values from 
categorical variables. 
 

ANALYSIS AND FINDINGS
 
Teacher characteristics that affect female learners’ participation in 
STEM were identified. The study revealed that there were more male 
teachers for STEM than female teachers at (54.6% vs 45.4%) 
respectively. Figure 2 below shows the level of training of the 
teachers interviewed. It can be seen that most teachers were trained at 
the diploma level constituted 41% and mainly specialized in early 
childhood education (99 % of the diploma trained teachers). 5 % of 
the teacher respondents had degree qualifications. Teacher 
progression from lower training levels was evident with 98.5% of the 
diploma trained teachers having started at elementary professional 
teaching certificate (p1). However, 38% of the teacher respondents 
had the highest training level of P1 and did not pursue further 
training. The study observed that at least 16 % of the teacher 
respondents were trained to an ordinary level with no professional 
teaching certificates and all were located in private schools.
 

Gender: Figure 1 below shows the gender of the respondents. The 
male gender is observed to be more represented compared to the 
female gender where 45.4% of the teacher respondents were female 
compared to their counterparts at 54.6%. The study finds capacity 
gaps in terms of female teachers of STEM over the area of study.
 

 
Figure 1. Gender of the teacher respondents
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Figure 2. Level of professional training
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The statistical relationship between teacher characteristics and 
performance. Table 1 below shows the binary logistic regression 
results for the teacher attributes examined in this study. Results show 
that the mean score in mathematics for girls assessed is 55.78% with a 
minimum score of 3 % and the maximum score of 97%. There exists 
a positive and statistically significant relationship between years of 
experience, professional training, and gender of the teachers to 
performance. The study finds that training to diploma or higher levels 
in primary school teaching has an impact on students’ performance 
that is not statistically significant. 
 

Table 1. p values from binary logistic regression 
 

 
In addition, 12% of science teachers in public schools were of the 
opinion that most girls cannot do well in STEM while 38% of their 
counterparts in private schools had an opinion that girls cannot do 
well in STEM subjects at all. Contextual Pedagogical assessment 
revealed that 20 % of teachers used household chores to illustrate 
teaching concepts out of which at least half had a minimum training 
level of diploma in early childhood education. This led the 
researchers to deduce that enhanced training in teacher education 
would most likely give better contextual learning outcomes for girls 
in STEM. Girls were observed to be more responsive than boys in 
classes where household chores were used for contextual illustrations. 
Therefore, the usage of household chores as contextual tools in 
teaching was observed to give better learning outcomes for girls than 
traditional teaching approaches. The study also observed that at least  
30% of the girl respondents felt that STEM teachers employed 
unfriendly teaching approaches in STEM as their demotivation while 
4.1% attributed biased opinion about girls by teachers as their major 
discouragements. The need for teachers to reexamine their attitudes to 
female learners in STEM was identified. 
 
Learning attitudes by learners were examined. The study identified 
2.2 % of girl respondents who attributed their poor attitudes in 
science subjects to sexual harassment by male teachers. Moral and 
professional discipline was therefore observed to be imperative in 
handling female learners and improving female learners’ attitudes in 
STEM. The study is of the opinion that Pedagogical approaches have 
to be continuously re-examined to address emerging girl child needs 
in education. The study observed existing gender disparities in the 
training of STEM teachers in Kenya that cascaded down to female 
learners in primary schools. Unequal teacher qualification is an issue 
that was observed in this study with Public schools identified with a 
higher number of qualified teaching staff than private schools over 
the area of study. However, despite more professional training 
compared to private schools, there is the existence of teachers who do 
not believe in girl child performance in STEM. 
 
Conclusion and Recommendation: Household chores can be used as 
contextual learning reference and manipulatives to enhance girl child 
engagement and performance in STEM. The majority of teachers do 
not use household chores as contexts for learning activity designs. 
The study concludes that the teaching approaches majorly employed 
by teachers are disadvantageous to girl child participation and 
performance in STEM. Experience of teachers, their gender, and 
professional training are observed to have a significant contribution to 
girl child performance. The study recommends an extensive 
nationwide investigation of the use of household chores for contextual 
learning with an emphasis on learning activities coupled with a policy 
framework to address girl child performance in STEM. The study also 
recommends the enhancement of gender equity in schools coupled 
with a staff retention framework and professional training of teachers 
in private schools. 
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