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FExecutive Summary

CEMASTEA conducted a national baseline study on the implementation of the STEM
pathway under Competency-Based Education (CBE) at Senior School level across 20
counties in Kenya. The study was undertaken to establish the status of the implementation
of the Science, Technology, Engineering, and Mathematics (STEM) pathway under the
Competency-Based Education (CBE) framework in Kenyan Senior Schools. The study
examined teachers’ and learners’ perceptions, pedagogical leadership support, utilization
of learning resources, and pedagogical practices in STEM classrooms. As CBE transitions
into Senior School, this study provides critical evidence on the pedagogical, institutional,
and resource-related factors influencing the delivery of STEM education.

Findings indicate a strong positive perception of the STEM pathway, with 95.74% of
learners planning to pursue STEM-related careers after senior school. However, this study
also establishes that although foundational structures for STEM-CBE implementation are
in place, there is need for continuous improvement in school infrastructure, practical
learning opportunities, ICT integration, equitable resource access, and competency-based
pedagogical practices to enhance effective implementation across all school categories.
This study findings provide timely evidence to inform CEMASTEA, MoE, TSC, KICD,
KNEC, KEMI, KISE, development partners among other education stakeholders on
teachers and pedagogical leaders capacity development, curriculum implementation
support and STEM resource planning and utilization aimed at equitable distribution for

effective implementation of the senior school STEM pathway.

1.1 What was the issue?
This policy brief summarizes findings from the baseline study to assess the effectiveness
of STEM pathway implementation and identify opportunities and systemic barriers to
success. This baseline study addressed the following objectives:
1. To establish teachers' and learners' perceptions towards the implementation of
Competency-Based Education (CBE) within the STEM pathway in Senior School.
2. To determine the extent of pedagogical leadership support in implementation of
STEM subjects in SS.

3. To assess the utilization of learning resources for STEM subject’s instruction.
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4. To analyse the pedagogical practices of teachers in the STEM pathway in Senior
school.
The objective of this brief is to inform the CEMASTEA Board and education stakeholders

on strategic shifts required in transitioning policy to practical classroom transformation.

1.2 Justification

Kenya's education reform emphasizes the STEM pathway as an enabler for socio-economic
development under Vision 2030. While the curriculum framework is robust, empirical
evidence on the school-level readiness of Senior Schools was limited. CEMASTEA as the
only teacher in-service institution under the ministry of education is obliged to provide this
evidence-based position to ensure that teacher capacity development and resource
allocation are data-driven, context-specific, and targeted towards achieving the intended

learning outcomes of CBE at senior school level.

1.3 Significance of this Baseline Study

This baseline study contributes to strengthening policy and practice for the implementation
of the STEM pathway under the Competency-Based Education (CBE) framework in
Kenya. By establishing the current status of STEM pathway preparedness, delivery,
resource availability, teacher capacity, learner participation, and institutional support
systems, the study provides evidence-based insights to inform decision-making, policy
refinement, capacity building, resource allocation, and targeted interventions from national
to institutional level:

i) For Teachers, the study identifies specific pedagogical gaps; such as formative
assessment and digital integration to guide capacity development and professional
growth interventions.

if) For policy implementation agencies such as CEMASTEA, KICD, KNEC among
others, the baseline provides a roadmap for developing responsive continuous
professional development (CPD) content responsive to classroom practices.

iii) For Learners and parents, it ensures that the high enthusiasm for STEM (92.11%

satisfaction) is matched by quality instructional delivery.
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1.4 Key Findings and Recommendations
This report presents the key findings and recommendations from the baseline study on
implementation of STEM pathway under CBE at senior school level in Kenya. The

findings are structured according to the four study objectives.

Objective 1: To establish teachers' and learners' perceptions towards the
implementation of Competency-Based Education (CBE) within the STEM pathway

in Senior School.

Finding 1: Learners were highly motivated, with 94.3% agreeing that practical activities
aid understanding of STEM subjects’ concepts. Moreover, 95.7% of the learners indicated
that they intend to pursue STEM-related careers after Senior School. However, 37.0% of
teachers felt inadequately prepared to handle CBE system. A further, 17.6% of teachers
expressed outright dissatisfaction with their preparedness for STEM subject’s
implementation.

Recommendations:

a) Teachers should strengthen learner-centred approaches by increasing
opportunities for hands-on activities, experiments, and projects in STEM
subjects’ lessons.

b) CEMASTEA should scale up targeted in-service teacher education and
training (INSETSs) across all STEM tracks subjects, moving beyond general
CBE orientation to subject-specific pedagogical content knowledge.

¢) Heads of institutions should strengthen career guidance, mentorship
programmes, and STEM clubs to sustain the learners’ positive attitudes and

continuously motivate learners towards career pathways.

Finding 2: While 93.3% of learners perceived their school environment as supportive for
STEM learning, most of them highlighted concerns regarding high textbook-to-learner
ratios, few working computers for the compulsory ICT, limited time to access ICT and

laboratory facilities and high learner enrolment pressures in some classrooms.
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Recommendation:
a) Heads of institutions and teachers should improve access to instructional

materials, science laboratories, and ICT facilities to address the learner’s concerns.

Objective 2: To determine the extent of pedagogical leadership support in

implementation of STEM subjects in SS.

Finding 1: Leadership support was "structurally present but uneven". While 91.6% of

learners felt encouraged by their respective schools’ heads of institutions (Hols),

monitoring practices by school heads was found to emphasize on administrative

compliance over pedagogical support.

Recommendation:

a) CEMASTEA and KEMI should coordinate capacity-building for Heads of

Institutions (Hols) on "instructional leadership" to provide pedagogical feedback to
teachers rather than only checking professional documents’ compliance to

administrative guidelines.

Finding 2: While 72.1% of teachers agreed that Hols provided clear guidance on STEM
subjects implementation, the rest disagreed. This implies that instructional guidance is not
uniformly experienced across all schools.
Recommendation:
a) MoE, TSC and CEMASTEA should collaboratively coordinate
development of harmonized guidelines to heads of institutions and heads of

departments on standardized lesson observation protocols.

Objective 3: To assess the utilization of learning resources for STEM subject’s
instruction.

Finding 1: Availability and utilization of digital tools exists among public and private
schools as well as among different school categories (C1 — 13.2%; C2 — 15.0%; C3—-10.0%
and C4 —17.2%). On average 13.9% of public schools had adequate digital tools compared
to 52.9% of private schools.
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Recommendations:
a) CEMASTEA in collaboration with KICD and SEPU should develop and
distribute low-cost practical apparatus and models to mitigate resource scarcity.
b) CEMASTEA should offer blended capacity development to teachers through its
learning management system (LMS) to be able to continuously update teachers on

emerging pedagogies and provide access to virtual labs.

Finding 2: Although resources exist in majority of schools, their adequacy was a challenge
with 44.9% of teachers indicating that their schools had adequate STEM resources, while
76.3% cited resource inadequacy as a primary barrier to practical learning under CBE.
Recommencdation:

a) MoE should enhance investment in STEM infrastructure, prioritizing highly
populated public schools that offer STEM pathways. Additionally, MoE should
allocate a minimum capitation to every school irrespective of the learners’
population to enable schools with fewer learners to also be able to procure basic

learning resources.

Finding 3: Although most learners (78.6%) reported access to available learning resources
during lessons, 24.5% among them indicated that access was often inconsistent and
inequitable. Access to available STEM related subjects’ laboratories and ICT was largely
controlled and scheduled, with 41.3% of learners reporting not having accessed or used
digital resources in STEM lessons since they joined SS. Learners reported that access to
laboratories and computers is often "highly controlled" or "locked", limited only to specific
scheduled lessons.

Recommendations:

a) Heads of institutions should ensure equitable access to STEM learning resources
by improving scheduling, increasing availability of digital devices, and ensuring
regular learner participation in practical and technology-supported activities.

b) MoE through field officers should ensure, the timetabling guidelines are fully

complied with based on a schools’ curriculum scope.
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Objective 4: To analyse the pedagogical practices of teachers in the STEM pathway
in Senior school,
To interpret lesson observation index, the following scale was used:
I <x < 1.67, Not evident (not observed at all); 1.67 < x < 2.34, Partly evident
(observed but inconsistently, or with limited effectiveness); 2.34 < x <3 Clearly
evident (observed consistently and appropriately used during the lesson).
Finding 1: Digital tools were not evident in 69.02% of observed lessons with a lesson
observation index of 1.26. Additionally, the utilization of non-digital resources was partly
evident having a lesson observation index of 2.00. Resource-to-learner ratios also limited
meaningful learner engagement with a lesson index of 1.98.
Recommendations.

a) CEMASTEA in collaboration with TSC should capacity build teachers on Inquiry-
Based Learning (IBL) to seamlessly shift away from traditional teacher-centered
pedagogies to competence-based learning.

b) CEMASTEA and KNEC should collaboratively capacity build teachers on
formative ‘assessment-as-learning’ approaches and the use of peer/self-assessment

tools for reflective learning.

Finding 2: Guidance for learners to summarize key points in relation to competencies was
only "partly evident" with a lesson observation index of 1.75, denying learners
opportunities for consolidation of key expected learning outcomes during a lesson.
Recommendation:
a) CEMASTEA in collaboration with KICD and KNEC should capacity build
teachers on competence-based lesson implementation that explicitly connect

intended learning outcomes to the targeted competencies.

Finding 3: All lessons of mathematics and pure sciences subjects observed, were found to
be taught by teachers trained on those subjects. However, 6.7% of observed applied
sciences (Agriculture, Computer studies and Home science) lessons and 66.7% of technical

studies tracks subjects observed (Building and Construction, Electricity, and Wood work)
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lessons, were found to be taught either by teachers with subject mismatch or Board of
management personnel with no TSC number.

Finding 4: Most Technical studies subjects were not lesson observed since the schools
were not offering the subjects, despite learners indicating that they had chosen to pursue
the subjects in those schools.

Recommendations:

a) MoE and teacher training institutions should expand training opportunities in
STEM technical and applied subjects as well as offer technical teacher upgrading
programmes to attract teacher trainees into underrepresented STEM
specializations.

b) TSC should offer incentives such as scholarships, special allowances and
affirmative recruitment or promotional drives to teachers already teaching, and
those interested in teaching the Technical studies subjects. Thereafter,
CEMASTEA in collaboration with Technical and Vocational Educational Training
(TVETs) institutions should capacity build the identified teachers on priority basis.

¢) TSC and CEMASTEA in collaboration with MoE should establish strategic
partnerships with universities, TVET institutions, and industry players to engage
their experts and mobilize resources in teaching the technical track subjects as
resource personnel and not necessarily as teachers.

d) TSC and MoE should develop a framework/guideline to recruit graduates with
Technical studies subjects expertise/training and support them to undertake teacher
training courses and acquire TSC certification.

) MoE should ensure compliance by schools to offer the subjects they invite learners

to pursue in their schools.

Conclusion

The implementation of the STEM pathway in Senior School shows immense potential,
driven by high learner interest and institutional goodwill. The assessment revealed a
committed teaching force. With targeted investment in teacher capacity development,
equitable resource provision, and stronger institutional support systems, Kenya’s education

system can seamlessly transition to competency-based education.
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