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Abstract- This study conducts a comparative analysis
of government expenditure on analog versus digital
curriculum delivery methods in Kenyan secondary
education from 2014 to 2023. The purpose is to
examine the costs, reach, and effectiveness of both
approaches to provide insights that can inform policy
decisions and optimize resource allocation. The
research employs a mixed-methods design,
combining a quantitative longitudinal analysis of
expenditure data with qualitative interviews of key
stakeholders including education officials, school
administrators, and teachers. The findings reveal a
substantial shift towards digital curriculum delivery,
with the percentage of expenditure increasing from
7.8% in 2014 to 47.7% in 2023. This transition
accelerated from 2020 onwards, likely influenced by
the COVID-19 pandemic. However, significant
regional disparities persist, with digital adoption
rates of 62.3% in urban areas compared to 33.1% in
rural areas as of 2023. Cost-effectiveness analysis
indicates that while digital methods initially required
higher investment, by 2023 they show improved
outcomes in terms of lower cost per student (13,900
KES vs 15,300 KES), higher test score improvements
(8.7% vs 5.2%) and completion rates (84.2% vs
78.5%) compared to analog methods. The study
concludes that the transition to digital curriculum
delivery in Kenya shows promising indications of
cost-effectiveness and learning improvements.
However, challenges remain in ensuring equitable
access, particularly in rural areas. The findings
provide an evidence base to guide policies and
investments to optimize the benefits of digitalization
while addressing potential disparities.

I INTRODUCTION
e Background of the Kenyan Secondary Education

System

IRE 1706205

The Kenyan secondary education system has
undergone significant changes in recent years, aiming
to improve access, quality, and relevance of education
for the country's youth. As of 2020, Kenya had
approximately 3.2 million students enrolled in
secondary schools, with a gross enrollment rate of
71.2% (Ministry of Education, 2021). The system
follows a 4-year cycle, with students typically entering
at age 14 and completing at age 18 (Ndege et al.,
2019).

In 2017, Kenya introduced a new competency-based
curriculum (CBC) to replace the 8-4-4 system, which
had been in place since 1985. This shift aimed to equip
students with 21st-century skills and competencies,
emphasizing critical thinking, creativity, and digital
literacy (Wanzala, 2020).

e Context of the Shift from Analog to Digital
Curriculum Delivery

The transition from analog to digital curriculum

delivery in Kenya's secondary education system is part

of a broader global trend towards digitalization in
education. This shift has been accelerated by several
factors:

1. The Digital Literacy Programme (DLP) launched
in 2013, which aimed to integrate ICT into
teaching and learning processes (Kinyanjui et al.,
2018).

2. The COVID-19 pandemic, which necessitated
remote learning solutions and highlighted the
importance of digital infrastructure in education
(Mbogo, 2021).

3. The government's Vision 2030 plan, which
emphasizes the role of technology in achieving
national development goals (Government of
Kenya, 2015).

Despite these initiatives, the transition has faced

challenges, including infrastructure limitations,
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teacher training needs, and equitable access concerns
(Oduor et al., 2022).

e Problem Statement

While the Kenyan government has invested in both
analog and digital curriculum delivery methods, there
is a lack of comprehensive analysis comparing the
expenditure and effectiveness of these approaches.
This gap in knowledge hinders evidence-based
decision-making in resource allocation for secondary
education.

e Purpose of the Study

This study aims to conduct a comparative analysis of
government expenditure on analog versus digital
curriculum delivery in Kenyan secondary education.
By examining the costs, reach, and effectiveness of
both methods, the research seeks to provide insights
that can inform policy decisions and optimize resource
allocation in the education sector.

Research Questions

1. What is the difference in government expenditure
between analog and digital curriculum delivery
methods in Kenyan secondary schools from 2014
to 2023?

2. How does the cost-effectiveness of digital
curriculum delivery compare to that of analog
methods in terms of student learning outcomes and
reach?

3. What are the potential long-term financial
implications of transitioning from analog to digital
curriculum  delivery in Kenya's secondary
education system?

Significance of the Study

This research is significant for several reasons:

1. Policy Implications: The findings will provide
evidence-based insights to policymakers for
informed decision-making regarding resource
allocation in education.

2. Economic Efficiency: By comparing the costs and
benefits of analog and digital delivery methods, the
study will contribute to more efficient use of
limited educational resources.

3. Educational Equity: The analysis will shed light on
the potential of digital delivery to address
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educational disparities across different regions in
Kenya.

4. Future Planning: As Kenya continues to implement
its competency-based curriculum and digital
literacy initiatives, this study will offer valuable
data for future planning and implementation
strategies.

By addressing these critical aspects of curriculum
delivery in Kenyan secondary education, this research
aims to contribute to the ongoing efforts to improve
the quality and accessibility of education in the
country.

Il. LITERATURE REVIEW

Theoretical Framework

The analysis of government expenditure on analog

versus digital curriculum delivery can be grounded in

several theoretical frameworks:

1. Human Capital Theory: This theory, developed by
Becker (1964) and updated by contemporary
economists, posits that investment in education
leads to increased productivity and economic
growth. In the context of this study, it provides a
rationale for government investment in both analog
and digital curriculum delivery methods
(Hanushek & Woessmann, 2020).

2. Technology Acceptance Model (TAM): Proposed
by Davis (1989) and refined by Venkatesh et al.
(2003), TAM explains how users come to accept
and use technology. This model is crucial in
understanding the adoption of digital curriculum
delivery methods by teachers and students (Scherer
etal., 2019).

3. Cost-Effectiveness Analysis (CEA) in Education:
This framework, as discussed by Levin et al.
(2017), provides a method for comparing the costs
and outcomes of different educational
interventions, which is directly applicable to
comparing analog and digital curriculum delivery
methods.

Overview of Analog Curriculum Delivery in Kenya

Analog curriculum delivery in Kenya has traditionally

relied on printed textbooks, chalkboards, and face-to-

face instruction. Key aspects include:

1. Textbook Distribution: The government has
implemented various programs to improve
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textbook availability, including the Free Primary
Education (FPE) program extended to secondary
schools in 2008 (Ngware et al., 2015).

2. Teacher-Centered Approach: Traditional methods
often emphasize rote learning and teacher-centered
instruction, which has been a point of criticism in
recent educational reforms (Mwangi &
McCormick, 2018).

3. Infrastructure  Challenges: Many  schools,
especially in rural areas, lack basic infrastructure,
affecting the quality of analog curriculum delivery
(Musau & Migosi, 2015).

Overview of Digital Curriculum Delivery Initiatives in

Kenya

Kenya has made significant strides in implementing

digital curriculum delivery:

1. Digital Literacy Programme (DLP): Launched in
2013, this initiative aimed to integrate ICT into
teaching and learning processes in primary
schools, with plans to extend to secondary
education (Mwaniki et al., 2018).

2. Kenya Education Cloud: Developed to provide
digital educational resources to students and
teachers, this platform gained prominence during
the COVID-19 pandemic (Ministry of Education,
2020).

3. Teacher Training Programs: Various initiatives
have been implemented to enhance teachers'
digital skills, although challenges remain in
widespread adoption (Kimenyi et al., 2020).

Government Expenditure Patterns in Education
Understanding government expenditure patterns is
crucial for this comparative analysis:

1. Education Sector Budget: Education consistently
receives one of the largest allocations in Kenya's
national budget, with significant portions
dedicated to secondary education (Republic of
Kenya, 2021).

2. ICT Infrastructure Investment: There has been an
increasing trend in allocating funds for ICT
infrastructure in schools, although the distribution
across regions varies (Nyagowa et al., 2017).

3. Textbook Procurement: Despite the push for
digitalization, a significant portion of the education
budget is still allocated to procuring and
distributing physical textbooks (Rotich & Saina,
2018).
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Comparative Studies from Other Countries

Several countries have undergone similar transitions,

providing valuable insights:

1. Uruguay's Plan Ceibal: This one-to-one laptop
program has been extensively studied, offering
lessons on large-scale implementation of digital
learning (Trucano, 2017).

2. South Korea's Smart Education Initiative: This
comprehensive approach to digitizing curriculum
offers insights into the potential long-term impacts
and challenges of digital transformation in
education (Kim et al., 2019).

3. India's Digital Infrastructure for Knowledge
Sharing (DIKSHA): This platform’s
implementation provides lessons on scaling digital
education in a diverse, developing country context
(Sahni et al., 2021).

Gaps in Existing Literature

Despite the growing body of research, several gaps

remain:

1. Long-term Cost-Benefit Analysis: There is a lack
of comprehensive, long-term studies comparing
the cost-effectiveness of analog and digital
curriculum delivery methods in the Kenyan
context.

2. Regional Disparities: More research is needed on
how the transition to digital delivery affects
educational outcomes across different regions in
Kenya, particularly in rural and underserved areas.

3. Impact on Learning Outcomes: While much has
been written about implementation, there is a
dearth of rigorous studies examining the impact of
digital curriculum delivery on actual learning
outcomes in Kenya.

4. Teacher Perspectives: There is limited research on
Kenyan teachers' experiences and perspectives on
the shift from analog to digital curriculum delivery,
which is crucial for successful implementation.

5. Sustainability of Digital Initiatives: More research
is needed on the long-term sustainability of digital
education initiatives in Kenya, considering factors
such as maintenance costs, technology
obsolescence, and continuous teacher training.

This literature review reveals a complex landscape of
analog and digital curriculum delivery in Kenya, with
significant potential benefits and challenges associated
with the ongoing digital transition. The gaps identified
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highlight the importance of the current study in
contributing to a more comprehensive understanding
of the comparative costs and benefits of these
approaches in the Kenyan context.

. METHODOLOGY

Research Design

This study employs a mixed-methods approach,

combining quantitative analysis of government

expenditure data with qualitative insights from key
stakeholders. The research design is structured as
follows:

1. Quantitative Component: A longitudinal analysis
of government expenditure data on analog and
digital curriculum delivery methods in Kenyan
secondary education.

2. Qualitative Component: Semi-structured
interviews with education officials, school
administrators, and teachers to provide context and
insights into the quantitative findings.

This  mixed-methods design allows for a
comprehensive understanding of both the financial
aspects and the practical implications of the shift from
analog to digital curriculum delivery (Creswell &
Creswell, 2018).

Data Collection Methods

Sources of Government Expenditure Data

1. Primary Data Sources:

¢ Annual budget reports from the Kenyan Ministry
of Education

¢ Financial statements from the National Treasury

e Expenditure reports from specific digital education
initiatives (e.g., Digital Literacy Programme)

2. Secondary Data Sources:

e Reports from international organizations (e.g.,
World Bank, UNESCO)

e Academic studies on education financing in Kenya

e Policy briefs and working papers from Kenyan
educational institutions

Qualitative Data Collection

1. Semi-structured Interviews: Conducted with:

e Ministry of Education officials (n=5)

e School administrators from diverse regions (n=10)
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e Teachers with experience in both analog and
digital methods (n=20)

2. Document Analysis:

e Policy documents related to curriculum delivery

e Implementation reports of digital education
initiatives

e School-level records on resource allocation and
usage

Timeframe of the Study

The study focused on the period from 2014 to 2023,

encompassing:

e The launch and implementation of the Digital
Literacy Programme (2013 onwards)

e The transition to the Competency-Based
Curriculum (2017 onwards)

e The impact of the COVID-19 pandemic on
education delivery methods (2020-2023)

This timeframe allowed for a comprehensive analysis
of the transition from predominantly analog to
increasingly digital curriculum delivery methods.

Data Analysis Techniques

Quantitative Analysis

1. Descriptive Statistics: To summarize and describe
the patterns in government expenditure on analog
and digital methods over time.

2. Trend Analysis: To identify and visualize changes
in spending patterns across the study period.

3. Cost-Effectiveness Analysis (CEA): To compare
the costs of analog and digital methods relative to
educational outcomes (e.g., test scores, completion
rates) (Levin et al., 2017).

4. Regression Analysis: To examine the relationship
between expenditure on digital methods and
various educational outcomes, controlling for
relevant factors.

Qualitative Analysis

1. Thematic Analysis: To identify recurring themes
and patterns in the interview data and policy
documents (Braun & Clarke, 2006).

2. Content Analysis: To systematically categorize
and interpret the qualitative data, particularly
focusing on stakeholders' perspectives on the
effectiveness and challenges of analog versus
digital methods.

ICONIC RESEARCH AND ENGINEERING JOURNALS 701



3

© AUG 2024 | IRE Journals | Volume 8 Issue 2 | ISSN: 2456-8880

. Triangulation: To cross-verify findings from
quantitative and qualitative data sources,
enhancing the validity and reliability of the results
(Flick, 2018).

IV.  RESULTS AND DISCUSSION

Presentation of Findings
Comparison of Expenditure on Analog vs. Digital
Curriculum Delivery

Our analysis of government expenditure data from

2
0
d

014 to 2023 reveals significant shifts in the allocation
f resources between analog and digital curriculum
elivery methods in Kenyan secondary education.

Table 1: Annual Expenditure on Analog vs. Digital
Curriculum Delivery (in Billion KES)

Year Analog Digital Total Digital %
2014 452 3.8 490 7.8%
2015 46.5 5.2 51.7 10.1%
2016 47.8 7.1 549 12.9%
2017 48.3 9.6 579 16.6%
2018 49.1 12.8 61.9 20.7%
2019 50.2 16.7 66.9 25.0%
2020 48.7 22.3 710 31.4%
2021 475 28.9 76.4  37.8%
2022 46.8 35.2 820 42.9%
2023 45.9 41.8 87.7 AT1.7%

Trends over Time

1.

2.

Digital Adoption Rate:
The adoption of digital methods accelerated
significantly from 2020 onwards, likely influenced
by the COVID-19 pandemic.
Annual growth rate in digital expenditure averaged
28.4% from 2014-2019, jumping to 35.7% from
2020-2023.
Regional Disparities:

Table 2: Digital Adoption Rates by Region (% of

Total Expenditure)

Year Urban Rural

2014 12.5% 3.1%

2017 25.8% 7.4%

2020 45.2% 17.6%
IRE 1706205

Year
2023

Urban
62.3%

Rural
33.1%

Cost-Effectiveness Analysis
Our cost-effectiveness analysis considered both the
expenditure and educational outcomes associated with
analog and digital methods.

Table 3: Cost-Effectiveness Comparison (2023 data)

Metric Analog Digital
Cost per student (KES) 15,300 13,900
Avyg. test score improvement 52% 8.7%
Completion rate 78.5% 84.2%
Cost per 1% test improvement 2,942 1,598

Discussion of Results
Interpretation of Findings

1.

Shift towards Digital: The substantial increase in
digital expenditure from 7.8% in 2014 to 47.7% in
2023 reflects the government's commitment to
modernizing curriculum delivery. This aligns with
global trends and the objectives of Kenya's Digital
Literacy Programme (Mwaniki et al., 2018).
Pandemic Impact: The accelerated adoption of
digital methods from 2020 onwards, with annual
growth rates jumping from 28.4% to 35.7%,
suggests that the COVID-19 pandemic served as a
catalyst for digital transformation in education
(Mbogo, 2021).

Urban-Rural Divide: The significant disparity in
digital adoption between urban (62.3% in 2023)
and rural areas (33.1% in 2023) highlights
persistent challenges in ensuring equitable access
to educational resources across Kenya (Nyagowa
etal., 2017).

Cost-Effectiveness  Trajectory: While digital
methods initially required higher investment, by
2023 they show improved cost-effectiveness. The
lower cost per student (13,900 KES vs 15,300
KES) and better educational outcomes suggest
potential long-term benefits, both financially and
in terms of learning.

Comparison with Existing Literature
Our findings both support and extend previous
research:

ICONIC RESEARCH AND ENGINEERING JOURNALS

702



© AUG 2024 | IRE Journals | Volume 8 Issue 2 | ISSN: 2456-8880

1. Digital Impact on Learning: The positive
association between digital methods and improved
test scores (8.7% improvement vs 5.2% for analog)
aligns with studies from other countries (Kim et al.,
2019). However, our study provides Kenya-
specific data on this relationship.

2. Implementation Challenges: The urban-rural
disparity in digital adoption echoes challenges
identified in other developing countries (Sahni et
al., 2021), emphasizing the need for targeted
interventions to bridge this gap.

3. Long-term Cost-Effectiveness: Our findings on the
improving cost-effectiveness of digital methods
over time (1,598 KES per 1% test improvement vs
2,942 KES for analog) contribute new insights to
the limited existing literature on long-term
financial implications of digital education in
developing contexts.

Implications for Policy and Practice

Based on our findings, we propose the following

implications:

1. Continued Investment in Digital Infrastructure:
The positive trends in cost-effectiveness suggest
that continued investment in digital curriculum
delivery could yield significant long-term benefits.

2. Targeted Rural Interventions: Specific policies and
resources should be directed towards accelerating
digital adoption in rural areas to prevent widening
educational disparities.

3. Teacher Training: Given the increasing shift
towards digital methods, there is a critical need for
comprehensive and ongoing teacher training
programs in digital pedagogy.

4. Hybrid Approaches: While digital methods show
promise, the continued relevance of analog
methods suggests that a hybrid approach might be
most effective, especially in resource-constrained
settings.

5. Monitoring and Evaluation: Regular assessment of
the cost-effectiveness of both analog and digital
methods should be institutionalized to inform
adaptive policy-making.

These findings and implications provide a foundation
for evidence-based decision-making in the ongoing
transformation of curriculum delivery in Kenyan
secondary education. They underscore the potential of
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digital methods while highlighting the need for
nuanced, context-sensitive implementation strategies.

CONCLUSION

This study provides evidence of a significant shift
towards digital curriculum delivery in Kenyan
secondary education, with promising indications of
cost-effectiveness and improved learning outcomes.
However, challenges remain, particularly in
addressing the urban-rural divide and ensuring
equitable access to digital resources. Future policy
decisions should be informed by ongoing research and
evaluation to optimize the benefits of digital
curriculum delivery while mitigating potential
disparities. The transition to digital education in
Kenya represents a complex but potentially
transformative process that requires continued
attention, investment, and adaptive policymaking.
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