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Concept Note

Background

According to Kakamega County Integrated Development plan (2018-2022) there are 412 and 25 public and private secondary schools respectively with total enrolment of 139,168 students. There are 3,675 teachers translating to a teacher pupil ratio is 1:38.  Despite a real improvement in the gender parity at Secondary Education over the period, the index is still low at 0.92. Thus there are fewer girls than boys at Secondary Education level (ICDP 2018-2022).
The introduction of STEM in public schools started in 2016, when 47 extra-county schools (one in every county) were selected based on their centrality, performance, STEM culture and leadership as STEM model schools. Subsequently, a baseline survey determined that laboratory infrastructure and staffing had limitations and this contributes largely among other factors to poor performance in science subjects as shown in Table 1 below.  Although, there is limited data on status of laboratories in Kakamega, this view is supported by a study in Kitui (Gongo E.S.A, 2018) which showed that 55.56% of staff in laboratories had not attended refresher training on laboratory safety, 62.96% of laboratories lacked safety posters in strategic places and 50% laboratories did not have handouts on laboratory safety.
Table 1: Academic performance in Kakamega East Sub county (2013-17)

	Year
	Chemistry
	Biology
	Physics

	2013
	28.72
	43.25
	49.80

	2014
	27.15
	39.65
	38.05

	2015
	37.15
	46.05
	55.90

	2016
	29.75
	47.01
	55.62

	2017
	40.85
	29.80
	43.60


Source: Kenya national Examination Council (KNEC)

The significant role of science in the attainment of the SDGs and Kenya's development has prompted the Government of Kenya to make it compulsory for each student to specialize in at least two out of the three science subjects (Chemistry, Biology, and Physics) offered at the secondary school level (Mackatiani et al, 2020).  
In the year 2013-14, KNEC results nationally and in Kakamega, showed that boys performed better that boys in the science subjects (KNEC 2013-14), because of attitudes, socio-economic status and culture that influence gender parity by 9.4 percent. 

Many of the schools affected by inadequate laboratory facilities and gender disparities in sciences are concentrated in rural areas where infrastructure like roads, lighting and other social amenities are limited. Similarly, opportunities for apprenticeship training in science subjects are also lacking in rural areas.
Problem statement

According to Centre for Mathematics, Science and Technology Education in Africa

(CEMASTEA, 2017) most STEM schools have basic equipment to teach sciences effectively but negligence and poor storage have negatively impacted on the teaching. As a result of this poor storage of laboratory equipment and chemical, there is unsafe environment for students, increased contamination of the chemicals used in experiments and increased costs of repairs including replacements.
CEMASTEA also found many laboratories without seat tops, pot hole floors, worn-out tables with equipment left on the floor alongside incompetent or unmotivated technicians. Other un inviting practices in many laboratories were low level of cleanliness, disorderliness, poor lighting, nonexistent of safety measures in place (working fire extinguishers put in strategic places, shower, two doors, flowing waters in the tap, transparent fume chambers) and missing basic facilities like gas alongside common laboratory reagents.

Because of this inadequate grounding of STEM in secondary schools, the enrolment of students in STEM has been staggering at 20 percent in Kenyan tertiary education. Worse still, women account for less than 5 percent of the total enrolment in STEM. This is largely attributed to the school curriculum, infrastructure (which includes laboratories) the approach and methodologies used for teaching mathematics, science and technical subjects. Equally, the percentage of participation of learners with disabilities in STEM subjects is even lower (MOE, 2018)
Studies have also shown that students in schools located in urban areas that are properly equipped in terms of classroom, library, laboratory and adequate staffing perform better than those students in schools located in rural areas that are poorly equipped hence making teaching of Science concepts difficult (Musau LM, et al. 2013). Apprenticeship opportunities and linkages in rural areas that that students will benefit from in rural areas are also hard to come by.
Justification
Increasing access to laboratories and apprentice opportunities in especially in rural settings will enhance the STEM education which is expected to create a culture that inspires learners to excel and pursue careers related to science and mathematics, especially for the girls who drop these subjects in favor of arts. In an increasingly technological society, the ability of workers to solve complex scientific problems and to use advanced mathematical skills are crucial components of the Nation's ability to compete in the global marketplace. Early success in mathematics and science is important, because it keeps young people interested in these fields. School laboratories and preparation are the backbone of students’ classroom practical experience in Science.

This is in line with Kenya’s strategy of industrialization, global competitiveness and progress towards attaining middle income country status, which demands that STEM be the core area of education, training and research. The rapid technological changes at the work place call for competence in ICT which is underpinned by good grounding in STEM. Training women in STEM will contribute heavily to availing a balanced human capital needed for wealth creation and human development.
Goal

To improve access to laboratory infrastructure in Rural areas in Kenya

Objectives
1. To find out the status of laboratory infrastructure in Secondary schools in Rural Kenya (Kakamega County)

2. To increase the number of schools with adequate laboratory infrastructure through mobile labs

3. To compare the learning outcomes of students in treatment (with mobile labs) and non- treatment schools.

4. To assess the attitudes, perceptions and experiences of the students, teachers and laboratory staff in treatment schools.
Methodology

The study will be done in Kakamega county in public sub-county secondary schools. The Ministry of Education, international collaborators, MMUST Research Team and other stakeholders will work together in the design, sampling and implementation of the study. This will be a mixed method longitudinal research involving both be qualitative and quantitative designs. Triangulation of methods will capture both qualitative and quantitative data. 
Tools

· Semi structured questionnaires for students

· Key informant interviews to the school Management and Board of Management

· In-depth interviews for the teachers

· Case study guides

· Checklists for the status (preparedness and readiness) of the laboratory infrastructure.

· Subject-specific Achievement tests

Sampling
Public secondary schools will be involved. In order to create an impact, 30% of the schools in Kakamega County will participate. Given that we do ha 412 schools, we propose to 150 schools in total. Initially 10% (50) of the schools will benefit in the first year, additional 10% in the second year and the last 10% in the third year. We shall involve the Ministry of Education selecting the schools in the county with representation of boys, girls, mixed, rural and high/low density sub-county secondary schools considerations.  The study will run for 5 years in order to assess accurately the impact of mobile labs on learning outcomes of the cohort (from form 1 to form 4). 
Modelling

The project will adopt the “hub and spoke” distribution model where MMUST will provide the hub space as its contribution to this project. Mobile lab truck(s) will leave the distribution hub, to individual satellite schools.  Those schools near MMUST will be ferried with school buses to MMUST “Central laboratory” to access learning directly. The individual schools will also be engaged in conducting STEM activities within Kakamega town and its surrounding towns.
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