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Abstract: Day schools do not offer boarding facilities, so students report to school in the morning, 

have their lessons the whole day, and go back home in the evening. In Kenya, Day school students 

hardly qualify for University admission, partly because of lack of science learning facilities. This 

research investigated whether contextualized Science learning at a local jua kali workshop could 

improve students interest and understanding in STEM related concepts and hence contribute to their 

transition to University. The investigation employed a case study approach where Form three (Grade 

11) students from a Day secondary school experienced a 9-week contextualized science learning that 

involved a full day interaction with Jua Kali1 artisans. The interaction involved students moving in 

groups at the workshop, observing the processes and discussing relevant scientific concepts with the 

artisans. Later in school, the groups were tasked with discussing and sharing their best learnt science 

concepts with the entire class through presentations. The following year, the same students sat for 

the Kenya Certificate of Secondary Education (KCSE) examination, a National examination done 

countrywide at the end of secondary school cycle, and the one that determines student’s transition to 

University. In Kenyan Education System, a student with grade C+ and above qualifies for University 

admission, according to Joint Admission Board (JAB), the body that determines University entrance 

grades. Based on minimum grade of C+, the school performance improved significantly from 

47.48% to 68.4% (X2=7.110’P=0. 008.From this research, Jua kali workshops could act as a 

sustainable science learning laboratory for disadvantaged schools with the artisans teaching in 

collaboration with regular teachers. Thus Contextualized learning using student’s local environment 

could help improve Day school students transition to University. 
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1Jua Kali is a small-scale manufacturing and technology-based service sector where artisans 

manufacture equipment and other household items such as charcoal stoves, kerosene lamps and 

chicken brooders, which are ubiquitous in Kenyan culture (UNESCO, 1997). 

Introduction 

Background to the Study  

In Kenya, most students with poor background, whether in urban or rural setting, attend District (County) Public 

Day Secondary schools. These schools admit both boys and girls and are also referred to as Mixed schools. In 

Mixed schools, boys and girls receive the same education, in common rooms by the same teachers, Makewa, 

Role & Ngila. Day schools do not offer boarding facilities so students go back to their home after classes and 

report back the following day for lessons. Day schools in the Urban setting serve children from poor family 

background. The conditions in urban Day schools resemble their counterparts in the rural setting. In Kenya, this 

category of schools is   predominantly under resourced, and those who attend such schools do so due to lack of 

funds to pay in the costly single sex boarding schools (Ndunda-Kiluva, 2001). 
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Higher Education is the ultimate aim of every parent who has a child in secondary school today whether in Day 

or Boarding Secondary school. However, there are intolerable inequalities in access to higher education due to 

geographical, gender, relevance, occupational, and socio-economic reasons amongst others. Equity and access to 

higher education can never be achieved in the foreseeable future if of necessity equal distribution of learning 

resources in secondary schools is not adopted. All the learning resources are too expensive to establish and are 

missing in most Kenyan Day secondary schools. Such schools are not able to provide quality education nor pass 

students to higher learning institutions. Proportionately fewer children from less privileged backgrounds tend to 

get promoted into the higher education system. This has the effect of increasing inequality in the distribution of 

places at the higher education level and disproportionately benefiting children from the more privileged 

background who can pay to be in boarding schools or well-equipped private schools commonly established in 

urban centers. Quality education has socio-economic benefits and therefore addressing equity and equality of 

Education is of great concern. Contextualized learning from student’s local environment like Jua kali workshops 

could offer a cheap, easily available resource for learning Science related concepts. Jua kali workshop and 

activities are spread all over Kenya. The activities are found in the major cities, local markets and even in 

villages and their products are the most common tools used in the rural setting in Kenya. Jua Kali artisans are 

villagers who can communicate to students in very simple language. According to a contextual learning theory 

(Hull, 1993; Karweit, 1993), learning occurs only when students process new information or knowledge in ways 

that make it meaningful in their frame of reference e.g. local context. According to Hull, this approach assumes 

that the mind naturally seeks meaning in a context by searching for relationships that make sense. Thus, students 

learn better if they can relate the concepts to what they encounter in their day to day life, like jua kali products 

which they use in the villages. The local environment is rich in materials and activities where students can learn 

difficult Science concepts without any reference to traditional well equipped science laboratories, well equipped 

school workshops or even well-equipped libraries that are not available to them. Through contextualized 

learning, students in Day Schools can improve their grades to C+ and above, the minimum grade for entering 

into public Universities in Kenya. 

Contextualized learning 

 The study employed a contextual learning theory (Hull, 1993), which portrays learning as occurring only when 

students process new information or knowledge in ways that make it meaningful in their frame of reference. 

According to Hull, this approach assumes that the mind naturally seeks meaning in a context by searching for 

relationships that make sense. Thus, students learn better if they can relate the concepts to what they encounter 

in their day to day life. Students from Kenyan Day schools come from rural setting where the main tools used in 

domestic work comes from jua kali workshop and these workshops are very familiar to them because they are 

spread all over the country from major towns up to village markets. Examples of jua kali products are pangas, 

jembes/digging tools, local cooking stoves/jikos, metal boxes, open shoes made from used car tyres, paraffin 

lamps etc. (Barlett,2004). At jua kali workshop, students would simply observe artisans ‘measure a metal sheet, 

cut it into required sizes, fold and then comes up with a metal box of a specific volume and shape. According to 

contextualized learning theory, this would be a better approach to teaching and learning, “measurements and 

volumes”, a common topic taught in mathematics at forms two and three levels in Kenyan Secondary Schools, 

(Klassen,2006; Nashon and Anderson,2013a). Accordingly, contextual learning is organized in ways that allow 

students opportunities to engage in real world problem solving activities (Karweit, 1993). Learning in 

meaningful contexts has been determined to be effective (Carraher, Carraher & Schleimer, 1985). As Resnick 

(1987) has noted, decontextualizing Science learning has no meaning for the students since it is seen to lack 

relevance outside of the school.  
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General Objective 

To Determine if Contextualized Science learning at a Local Jua Kali workshop can improve Day School 

Student’s transition to University. 

Specific objectives 

To determine if contextualized teaching and learning at jua kali workshop can improve day school students’ 

understanding and interest in Science 

 To determine if contextualized teaching and learning at jua kali workshop can improve the number of Day 

Schools student getting C+ and above in KCSE  

Literature Review 

Education in Kenya 

Education in Kenya is widely seen as one of the most promising paths for individuals to realize better, more 

productive lives (Eshiwani,1992). The citizens and the Government of Kenya have invested heavily in 

improving both the access and quality of education, in an effort to realize the promise of education as well as to 

achieve the education related Millennium Development Goal and Vision 2030 (Government of Kenya,2007) In 

Kenya, Education consumes about 40%of Government current budget (TIQUET, 1998) and this excludes 

parents and community contribution in terms of fees and infrastructure development (Koech, 2000). This makes 

Education not only the most costly service in the nation but also unaffordable to most Kenyans. Under these 

circumstances, the whole question of benefit from such an investment has to be reviewed (Sifuna and 

Otiende,1994). Quality education has socio-economic benefits. For instance, Malenya (2008) posits that ‘those 

with no education earn less than those with formal education and the earnings increase with the level of 

education. In many countries, attempts have been made to get individual recipients of these benefits (students, 

parents, and the communities) to pay a bigger share of the cost, a situation already prevalent in Kenya (Mackay, 

1981; MoE; 2005). High percentage of Kenyans cannot afford to pay for quality education. 

Secondary Schools Education in Kenya  

Secondary schools in Kenya cater for students aged 14 -17years (Njogore and Ole Kerei, 2011; World 

Bank,2008)), and may be broadly classified as either private schools or public. In another perspective, a major 

classification may be done in regards to whether the school is boarding or day. Public schools are differentiated 

into three levels, namely National schools (always boarding), Provincial schools (mostly boarding) and District 

schools (mostly Day) (Oketch and Somerset, 2010). National schools are considered elite and are the most 

prestigious government public schools in the country (Glennerster et al., 2011). Compared to other categories, 

they have better facilities, offer a wide range of subjects (16 subjects compared to 11 in other public schools) 

and provides high quality peer group. In 2007, 80 per cent of teachers in national schools had a degree compared 

to 68 per cent in other public schools plus the teachers here are twice as likely to hold advanced degree 

compared to teachers in other schools (Glennerster, et al.,2011). National schools also admit top performers 

from across the country on a very competitive basis (Oketch and Somerset, 2010). Provincial schools on the 

other hand are next to national schools and admit the top remaining candidates but from within the same 

province as the school. They outnumber the national schools by a wide margin and are much easier to access 

relative (Oketch and Somerset, 2010). And finally, the district secondary schools, also called county schools, at 

the bottom level (Glennerster, et al., 2011). They serve the local catchments i.e. draw students from schools 

within the district/county with low grades who could not gain admission into either national or provincial 

schools (Oketch and Somerset, 2010; Glennerster et al., 2011). There are striking differences across the three 
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levels   of schools in terms of resources, level of student preparations and examination performance. The 

differences in facilities, teachers and other inputs perhaps reinforce the differences that exist across them. For 

example, in 2008 KCSE, national schools had 90 per cent while District schools had only 11% (Glennerster et 

al., 2011). It is also noteworthy that most district schools cannot provide boarding facilities and therefore offer 

day schooling to pupils living within a reasonable walking distance.  

Role of Secondary School Education and Science subjects in Kenyan education system 

In the 8-4-4 (8 years of primary, 4 years of secondary and 4 years of bachelors) system of education currently 

offered in Kenya, secondary school education acts as a preparatory phase for all tertiary courses and programs, 

be it at polytechnic, university or other middle level colleges (Tsuma,1998). The Kenya Certificate of Secondary 

Education (KCSE) obtained at the end of four years in secondary school is perhaps the most important 

document a student in Kenya needs to access a good profession. Mathematics and science based subjects 

(chemistry, physics, and biology) form the core subjects in secondary education (KIE,2002). In Kenya, it is 

usually easy for above average student to obtain good grades, say “A” in most subject they sit for at KCSE, 

(history, geography, religion, Business Studies, computer etc.) but fail with a very low grade of bellow B in 

Mathematics and Science. A low grade or failure in Mathematics and or Science lowers the student’s overall 

points and   automatically prevents him/her from getting into strong courses like Law, Engineering, Medicine 

and Architecture at the University. Parents with children in secondary schools have noticed the problem of high 

failure rate in science and mathematics and are now sending their children for special tuition during holidays, 

but at a heavy fee. Parents of Children in less privileged schools cannot afford holiday tuition. In Kenya, good 

performance in science and mathematics at the national examinations level - Kenya Certificate of Secondary 

Education (KCSE) is commonly registered by schools with well-equipped science laboratories and qualified 

teachers. No wonder it is most parents’ dream to take their children to National schools with the belief that these 

schools are better at preparing students for university entrance at the end of secondary school phase. Therefore, 

the value of using other strategies to teach or learn science at Secondary School level cannot be underestimated. 

Performance in Science and Mathematics in Kenyan Secondary Schools 

The Government of Kenya recognizes the importance of science and mathematics in the realization of its vision 

2030; to become a globally competitive and prosperous country by 2030.This is reflected in amount of resources 

both human and otherwise that are channeled towards enhancing the teaching and learning of science and 

mathematics at all levels of education system (MoE,2005; Lewin,2007). However, this high input does not seem 

to be reflected in the performance (Yara and Wnjohi,2011). Analysis of KCSE result every year show poor 

performance in science and mathematics as compared to other subjects like history (KNEC, 2011). This trend 

was noted in Kamunge Report, 1998 and recommendations were made that more facilities be provided for 

science and mathematics teaching. Following this, a number of intervention strategies have been put in place to 

ensure that the teaching/learning of science and mathematics is as effective as possible. Apart from providing 

science teachers, the Government has institutionalized Service Education and Training,(INSET) for science and 

mathematics teachers under the Strengthening of Mathematics and Science in Secondary  Education (SMASSE) 

Programme (Oduor,2009).Schools on the other hand are charged with providing, learning resources /facilities 

through Board Of Governors (BOGs) and Parents Teachers Associations(PTAs).A number of organizations also 

offer laboratory equipment to support science education (Kamunge, 1998).In spite of all these initiative, KCSE 

performance in the sciences and mathematics is still poor (Gerard et al., 2001). This study aimed to explore Jua 

Kali sector as a cheap, sustainable, easily accessible secondary school science teaching resource to improve 

performance in the sciences and mathematics and to improve on University intake of Day Secondary Schools in 

Kenya.  
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Challenges and Academic Performance; Day Vs Boarding Secondary Schools 

Virtually, every social and economic indicator shows the extreme inequalities that exist between different 

societies in Kenya (Republic of Kenya, 2006). Academic Performance has also often been found to vary 

depending on the category of the secondary schools, either sinle sex Boarding or mixed Day school. Despite 

these two categories of schools following the same syllabus and sitting the same examinations, disparities in 

performance have continued to be noted every year. Several reasons have been given to account for these 

variations in performance with Day-secondary schools at a lower level. Some authors like Kenari et al,.1995, 

attributes it to teacher’s method of teaching, while Jagero (1999) attributes it to lack of facilities and poor 

discipline in some schools. The high cost of schooling is also a major factor as this accounts for 30% of those 

unable to access education at secondary level (Ministry of Education, 2005a). Most parents of students in rural 

Day-secondary schools are peasants, whose land products do not pay constantly, and regularly. UNESCO 

(2000) confirms that in established Secondary, schools, student attendance is often three times greater, than in 

Day Schools mainly due to low economic status of the parents (Lewin,2007). Absence from school, negatively 

affects the performance, (Oigara,2011). Students in Day-secondary schools, have difficulty in buying necessary 

material that assists learning.   

The Kenya National Development Plan for the period 1997-2001 acknowledges that, Kenya faces serious 

problems in the education front, primarily related to the decline in the quality of education. United Nations 

(2001) observed that, children from lower category schools are intellectually and educationally inferior, to 

National and Provincial school counterparts. In their study, they frequently showed that Students in well-

established Boarding schools perform better on standardized tests than those in District school. World Bank 

(2005) observed that, teachers in rural areas are demotivated, as they are forced to teach in remote and 

inaccessible areas, where parents are too poor to motivate them. This is unlike the established National and 

provincial secondary schools, where teachers are rewarded for their efforts by parents, through cash 

remunerations or promotions of individual teachers. Novicki, (2012) also noted that students from public Day 

schools are disadvantaged in performance because books for use in schools, rarely include materials reflecting 

their local environment. Examinations have been used as a cognitive measure of internal efficiency, knowledge 

and skills acquired in school, yet they do not take into account the environment (Nashon,2013). As Yoloye 

(1986) confirms, education is not considered as a priority in some local community because the type of 

education provided does not fulfill their needs or aspirations and has no reference to their societal needs (Yara 

and Wanjohi,2011). The failure by the educationists to make the school curriculum more relevant to the local 

needs, has led to marginalization of a number of Communities in Kenya (Knamiller,1984) because, the curricula 

are largely, urban and colonial biased. Content analysis of books, has also been observed to reveal biases, in 

favor of children of the rich who are exposed to modern technology like videos and computers. This is despite 

the fact that, the qualifying examinations the KCSE is the same for both. This study sought to use student’s local 

environment as a Science and Mathematics teaching aid (Nashon, et al., 2011) to form three students in a Day 

school, with an aim of making their learning more interesting, more effective and relevant to their life in the 

local setting, and to finally improve their KCSE grade to a minimum of C+, the minimum requirement for 

admission into Kenyan Public University. 

Methodology 

The study was implemented as follows: 

Initially the study was introduced to four Science teachers (mathematic, physics, chemistry and biology) of 

Form 3 classes in a selected Day Secondary school. Upon accepting to be involved in the research, the teachers 

and the researchers visited a local Jua Kali site, surveyed it and identified varieties of products and production 

activities that could be linked to school science based curriculum or could be understood in terms of school 

science and Technology as well as attract students’ curiosity and attention to understand the embedded Science 
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and Mathematics concepts. In collaboration with Jua Kali artisans, the teachers and researchers divided the site 

into ten production stations to ensure that the students engaged in Science and Mathematics learning through 

interaction with variety of products, production activities and the artisans. 

Later in a workshop format the teachers and researchers identified topics from the Form 3 science related 

curriculum that are related to Jua Kali products and production activities. The teachers then developed guiding 

questions that could enable students engage in discussion with Jua Kali artisans and their peers at the jua kali 

workshop. After the first ja kali workshop visit, the teachers, equipped with the general framework for 

implementing the integrated science unit, organized introduction sessions with the Form 3 class that was aimed 

at sensitizing or cueing the students to/on the potential role local contexts could play in enhancing their 

understanding of Scientific concepts. The role of researchers and the aim of the study was clearly explained to 

students. 

One day after the teachers cued the class of the potential benefits of Jua Kali as a site to engage in STEM 

learning, the students, teachers and researchers organized and visited a local Jua Kali workshop where the 

students used the guiding questions to interact with Jua Kali artisans as they sought important information on the 

products and production activities for about four hours. The artisans were the sole instructors during  this 

workshop tour. 

Back in class, the visit was followed by a one-hour in-class activity that required students to reflect on the 

science and Technology embedded in at least one Jua Kali product and production activity they had experienced 

during the visit. They then had to make a 10-minute group presentation on a product and production activity that 

evoked most STEM knowledge and using classroom gained scientific knowledge they had to suggest possible 

modifications to improve the product and production activity. The same students sat for their final National 

Examination, the KCSE one year after exposure to jua kali activities. The impact of contextualized learning at 

the Jua Kali workshop was analysed and recorded. 

Analysis and Findings 

Data analysis is an attempt to summarize the data that have been collected in a dependable, accurate, reliable 

and correct manner (Mills, 2003; Mugenda and Mugenda,2003). One year later, the students having reached 

their final year, sat for KCSE.  Grades attained   that year were collected and analyzed for any significant 

improvement in number of students with grade C+ and above and so qualify for University Admission. The 

figure below (Fig 1) shows the analysis of KCSE results of 2 streams with 40 students each from a 

County/District Day School in Kenya who experienced the contextualized science unit. The overall mean grades 

were subjected to statistical analysis to determine if there was any significant improvement in University 

admission based on grade of C+ and above as compared to the previous year grades of candidates who did not 

go through contextualized science learning experience. The results are shown below (Fig 1): 
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Effect of Jua kali learning experience on University intake according to Joint Admission Board (JAB) 

minimum grade of C+ 

Fig 1; Percentage Admission based on JAB for school A 

In school A, there was a significant increase in JAB admission from 47.8% in 2008 to 68.4% in 2009 (χ2=7.110, 

p=0.008). However, it decreased to 59.8% in 2010 (the year with no contextualized learning intervention), 

though not significant (χ2=1.65, p=0.199). 

Intake according to JAB minimum grade of C+ in anon Intervention school, (control) 

 

 

 

 

 

 

 

 

 

FIG 2; Percentage Admission based on University Joint Admission Board (JAB)for school B 

There was a significant improvement on University Admission based on Joint Admission Board (JAB) 

minimum grade of C+ and above in the Day School (school A) from before to after Jua Kali learning experience 

(, 47.8% in 2008 to 68.4% in 2009 (χ2=7.110, p=0.008). School B, a mixed Day school in the neighborhood, 

who did not go through the same experience but sat the same KCSE did not record any significant improvement 

in their University admissions. Since the two schools, A and B are known to share a lot of learning resources, 
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like subject teachers, laboratory equipment, end of term grade tests among others, it is possible that the teaching 

and learning at jua kali helped improve interest and attitude of student of school A, who now perfumed better 

than their neighbor school(B). Mathematics and Science teachers in Day schools should be made aware of the 

availability of science learning tools within their surrounding and at no cost. Students do not have to wait 

forever for the teaching materials to be bought for the science syllabus to be completed within the speculated 

time frame,  

Discussion and Conclusion 

Educational Significance 

Although Kenyan Secondary school enrolment has risen tremendously, the passage to university was below the 

expected 15 per cent target for 2012 for example (Glennerster et al., 2011).One way to mitigate this is by 

finding a sustainable method of encouraging quality education to the disadvantaged secondary schools, such that 

their products can also attain University Education. The findings from this study are important because it has 

shown that the bridge between classroom teaching and local setting can be shortened. The results have a strong 

potential of helping STEM teachers realize the importance of the school’s local environment as teaching aid.  

Majority of Secondary schools in Kenya are in the category of Rural, Day mixed type. These schools lack 

teaching aids especially for science subjects. This could be the reason for not only lack of interest and high 

school dropouts at Secondary School level but also low entry into higher learning institutions. Jua Kali 

workshops are found almost in every market place in Kenya. The artisans are locals capable of passing 

information to students using very simple local codes which every student can understand. After all they would 

have had the experience of the phenomena and concepts in their own cultural set up. In other words, the students 

will in this case have a narrower border to cross into the difficult concepts especially mathematics and science 

than would have been the case in a strictly contrived school laboratory experiments. Therefore, results from this 

research could offer solution to low transition from secondary schools to university especially to those in rural 

set up who lack most basic requirement for quality learning and are unlikely to compete for limited space in 

public university with students from well-established and high cost schools.  Products from Jua Kali include 

cooking stoves, farm tools, brooders, sandals and paraffin lamps. These items are found in villages and   

students are very familiar with them having used them in one way or another. Improved number of students with 

minimum requirement for university admission demonstrated that our environment can be a substitute for 

expensive teaching materials for those rural county schools who cannot afford expensive equipment. 

Importantly, this research provides teachers with information that is useful in their attempts to bridge the divide 

that exists between classroom knowledge and local settings that have the strong potential to assist the learners to 

develop broader thinking capacity and a clearer interpretation of scientific concepts based on their socio –

cultural setting.  

Conclusion 

The Kenya Certificate of Primary Education (KCPE) and Kenya Certificate of Secondary Education (KCSE) are 

national achievement tests at the primary and secondary levels respectively often relied upon for certification 

and selection for progression to higher levels of education. Historical data (from 2001) emanating from these 

tests indicate that private academies and established National schools (where children of the rich attend), 

perform better than public schools at lower categories (World Bank,2005).The reason is that, schools serving 

low-income students, especially in rural areas in Kenya receive less resource, face insurmountable challenges in 

attracting and retaining qualified teachers, are rarely inspected for quality, and receive less support from the 

school community. The bottom-line is that education in Kenya is still highly capitalistic, sold to the highest 

bidder. Children from poor families are therefore most disadvantaged by the education system, and are likely to 

be condemned to lesser professional and employment prospects. The findings from this research have thrown 

some light to this problem by exposing STEM teachers at secondary level to the rich science teaching 
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laboratories offered by not only jua kali workshop but the whole array of our natural environment. If these 

findings are incorporated into Day School by STEM teachers, this could be the beginning of rural students 

reaching University and getting into strong course like medicine and Engineering. 
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