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Available online: 26 June 2025 public primary schools within Njoro Sub-County, Kenya. The key

challenges identified include the lack of essential facilities such as

laboratories, agriculture stores, workshops for tool repairs, and

agriculture rooms/libraries. The study aimed to assess the availability

Infrastructural resources, adequacy,  of these resources and their impact on agricultural education. A

implementation of Competence descriptive survey design was employed, utilizing a questionnaire to

Based Education (CBE), agriculture collect data from 96 agriculture teachers across 96 schools. The
findings highlight significant infrastructure gaps, particularly in school
farms and water supply, which are critical for effective agricultural
education. The study concludes that improving infrastructure,
alongside regular teacher training and policy implementation, is crucial
to enhance the quality of agricultural education and the socio-economic
prospects of students.
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1. Introduction

Education in Kenya has undergone several significant transformations aimed at addressing the evolving needs of
the nation. The 7-4-2-3 system, established in 1964, was the first post-independence education framework,
consisting of seven years of primary education, four years of secondary education, two years of pre-university
education, and three years of university education (Owiti et al., 2024). This system, however, faced critiques due
to its focus on theoretical learning, with little emphasis on practical skills and competencies necessary for societal
and workforce success. As a response to the changing demands of the country and the global economy, the
education system evolved again with the introduction of the 8-4-4 structure in 1985. This new framework
introduced eight years of primary education, four years of secondary education, and four years of university
education, aiming to balance academic knowledge with practical vocational training. However, the focus remained
heavily on academic examinations, which continued to limit the development of practical, real-world skills (Nzoka,
2024). In 2017, Kenya transitioned to the Competency-Based Curriculum (CBC), which marked a major shift
towards skills-based education. The CBC focuses on the acquisition of competencies and practical skills, such as
problem-solving and critical thinking, to better prepare students for the workforce and higher education (Omariba
& Barasa, 2024). This shift was driven by the realization that Kenya's education system needed to adapt to both
local and global challenges, including technological advancement and the need for skilled workers in various
sectors. The introduction of the CBC was further propelled by the need for an education system that could foster
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creativity, collaboration, and adaptability, reflecting global educational trends that emphasize learner-centered
approaches.

Competence-Based Education (CBE) is a curriculum framework emphasizing the acquisition of skills and
competencies necessary for success in the workplace and society (Catacutan et al, 2023). In the context of
agriculture education in Kenya's public primary schools, the implementation of CBE relies heavily on the
availability and adequacy of infrastructure resources (Karani, 2023). Adequate infrastructure resources are
essential for effective teaching and learning in any educational setting. In the case of CBE for agriculture,
infrastructure encompasses various elements such as classrooms, laboratories, agricultural farms or gardens,
tools, equipment, and internet connectivity (Ibrahim, 2023). These resources play a crucial role in facilitating
hands-on learning experiences and practical application of agricultural concepts among students.

In Kenya, the successful implementation of CBE for agriculture in public primary schools is contingent upon
the government's commitment to providing adequate infrastructure resources (Waruingi et al,, 2022). However,
some challenges hinder the attainment of this objective. Limited funding allocated to the education sector often
leads to inadequate infrastructure development in schools, especially in rural areas where the majority of public
primary schools are located (Shikalepo, 2020). As a result, many schools lack proper classrooms, laboratories, and
agricultural facilities, thus compromising the quality of agricultural education delivered to students.

In addition, disparities in access to infrastructure resources between urban and rural schools exacerbate
inequities in educational outcomes. Urban schools tend to have better-equipped facilities and resources compared
to their rural counterparts, leading to disparities in the quality of education received by students from different
regions (Milner & Lomotey, 2021). This inequality perpetuates the cycle of poverty and limits the opportunities
for rural students to pursue careers in agriculture or related fields.

The availability of suitable classrooms and laboratories equipped with modern teaching aids is paramount for
the effective delivery of CBE for agriculture (Othoo, 2018). Spacious classrooms are essential to accommodate
practical demonstrations and group activities related to agricultural practices. Laboratories equipped with
necessary tools and equipment enable students to conduct experiments and research, thereby enhancing their
understanding of agricultural concepts (Oyewo et al., 2022). Moreover, modern teaching aids such as multimedia
projectors and interactive whiteboards can make learning more engaging and interactive. The presence of
agricultural farms or gardens within school premises provides students with practical exposure to farming
techniques and practices. These farms serve as outdoor classrooms where students can apply theoretical
knowledge acquired in the classroom to real-life agricultural activities (Farag et al, 2022). By actively
participating in activities such as planting, nurturing, and harvesting crops, students develop practical skills and
gain valuable hands-on experience in agriculture.

Additionally, internet connectivity plays a crucial role in supplementing traditional teaching methods with
online resources and digital learning platforms (Matthew et al., 2018). Access to the internet allows students to
conduct research, access educational materials, and participate in online discussions related to agriculture.
Moreover, it enables teachers to access updated curriculum materials, instructional videos, and online courses,
thereby enhancing the quality of agricultural education delivery (Ogola et al., 2017).

1.1 Statement of Problem

In Kenya, schools have historically faced challenges related to inadequate resources, a situation that has persisted
from the 8-4-4 education system to the current Competency-Based Curriculum (CBC) framework. Under the 8-4-
4 system, the focus was primarily on academic knowledge, with limited attention given to the practical and hands-
on application of skills. This shift towards theoretical learning, coupled with resource constraints, hindered
effective teaching and learning, especially in subjects like agriculture. In the transition to the CBC, which
emphasizes the development of competencies and practical skills, the issue of resource inadequacy has become
even more pronounced. The CBC aims to foster an education system that not only imparts knowledge but also
prepares students for the challenges of the real world by focusing on skills, attitudes, and values. However, the
successful implementation of this curriculum depends heavily on the availability of adequate infrastructure, such
as classrooms, laboratories, teaching materials, and technology. In many schools, these resources are insufficient,
leading to significant barriers in the effective delivery of Competency-Based Education. The lack of proper
facilities, tools, and learning aids hampers both the teaching process and the assessment of student competencies.
Teachers are often unable to provide hands-on experiences in subjects like agriculture, where practical
application is critical for skill development. Consequently, this resource deficiency not only undermines the
intended outcomes of the CBC but also creates a gap in the quality of education, affecting both student
performance and future employability. Inadequate resources present a major challenge that needs to be
addressed to ensure the successful implementation of the CBC and the development of competencies necessary
for the modern workforce.
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1.2 Research Objective

The study seeks to identify existing infrastructural gaps, examine their impact on teaching effectiveness, explore
the perceptions of agriculture teachers, and propose measures to enhance these resources through community
and stakeholder involvement.

1.3 Research Questions

* How do infrastructural deficiencies affect the delivery and effectiveness of Competence-Based Education in
Grade Four Agriculture at public primary schools in Njoro Sub-County?

e What is the current state of infrastructural resources available in these schools for the implementation of
CBE in Grade Four Agriculture?

e What are the perceptions of agriculture teachers regarding the adequacy and availability of infrastructural
resources in their schools?

e What measures can be implemented to improve infrastructural resources for teaching agriculture in public
primary schools in Njoro Sub-County?

e What role do local communities and stakeholders play in supporting the development and maintenance of
infrastructural resources for agricultural education in public primary schools in Njoro Sub-County?

2. Review of Realted Literature

The Sustainable Development Goal Four (SDG4) of the United Nations aims to ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all by improving learners' literacy-numeracy,
physical development, social-emotional development, and learning (Goyal et al., 2024). Globally, some countries
have and are making changes in their education system to promote the achievement of SDG4 by adapting relevant
education systems like CBE. Well-implemented CBE has been found to reduce poverty levels, create self-
employment, improve food security and enable learners to develop positive attitudes towards vocational subjects
in developing countries. UN counties that have successfully implemented CBE have improved the learning
environment particularly laboratories, workshops, and the store for farm tools and equipment used in teaching
vocational subjects. The learning environment for vocational subjects is beyond classrooms and books since
successful schools have electricity, clean drinking water, laboratories, libraries, computers, and internet right
from primary schools (Ndambuki et al.,, 2024).

Schools have different class structures ranging from iron-wall, and timber-wall classrooms to those made of
bricks. However, the most important factor is the number of students a class can accommodate without learners
struggling during the learning process. For instance, countries like Japan, South Korea, the USA, and Finland
recommend a class to have between 20-30 students to ease the learning and teaching process (Kvamme, 2024).
Effective teaching of agriculture subjects goes beyond classroom instruction (Diise et al., 2018). Therefore
countries that have successful curricula implementation institutions have proven to have in place adequate
laboratories, workshops, classrooms, equipment, physical facilities, and teaching aid (Nwuke & Nwanguma,
2024). The teaching of Agriculture requires learners to draw and carry out measurements within and outside the
classroom and this requires learners to have a free space for these activities. In addition, learners carry out
projects outside the classroom in either the farm, store, or laboratories. This learning activity needs students to
be supplied with clean water for washing hands, and protective clothing like gloves, gumboots, and safety goggles
during practicals to ensure students' health is not at risk.

A study on the factors impacting curriculum implementation and learners' performance in Agriculture science
in South Africa indicated that lack or inadequate infrastructure affects curriculum implementation which later
affects learners' competencies (Chauke & Kabiti, 2016). During the apartheid regime, schools meant for the
Europeans were favored in terms of infrastructure unlike schools meant for Africans (Shepherd, 2016). This has
made some provinces record high scores than others. The North-west province has always performed well in
Agriculture subject recording (90.2%) efficiency while Limpopo province recorded 64% due to inadequate supply
of infrastructures such as water, electricity, and farming space. To address the infrastructural challenge, the South
African government has put into place room space (providing between 100m2 and 120 m2) and garden grounds
(4800 m2) for projects (Chauke & Kabiti, 2016).

Learning is a process and not an outcome (Hodges, 2012). Therefore, the calm environment in modern
classrooms with proper air ventilation, classroom furniture, perimeter wall, and floor surface that is free from
clouds of dust have been confirmed to contribute to learners' competencies (Hodges, 2012). In Zambia, for a school
to be allowed to offer agriculture it must put into place agricultural land, physical facilities, and laboratories for
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conducting experiments (Chauke & Kabiti, 2016). Availability, access, and utilization of infrastructures in teaching
vocational subjects are directly proportional to learners' competencies at primary, secondary, and tertiary levels
and in the labor industry (Nuraeni & Suwadji, 2020).

2.1 Underpinning Theory

The theoretical framework underpinning this study is grounded on Human Capital Theory and the Social
Constructionist Theory. Human Capital Theory, proposed by Schultz (1961), suggests that investments in
education and training contribute to the development of human capital, ultimately enhancing individuals'
productivity and economic outcomes (Jules etal., 2021). In the context of this study, infrastructure resources serve
as investments in education, providing the necessary physical and technological support for students to acquire
the skills and competencies essential for success in agriculture through Competence-Based Education (CBE).
Adequate infrastructure, such as well-equipped classrooms, laboratories, and agricultural facilities, creates an
environment conducive to effective teaching and learning experiences, enabling students to develop the practical
skills needed for agricultural practice. (Olasumbo, 2020) Additionally, modern teaching aids and internet
connectivity enhance access to educational materials and facilitate interactive learning, aligning with the
principles of CBE.

In addition, the Social Constructionist Theory, posits that knowledge and meaning are constructed through
social interactions and experiences (Longhofer & Winchester, 2023). In the context of agriculture education,
infrastructure resources play a vital role in shaping the learning environment and facilitating collaborative
learning among students. Agricultural farms or gardens within school premises provide opportunities for hands-
on experience and practical application of agricultural concepts, fostering the construction of knowledge through
experiential learning. Infrastructure resources also enable students to interact with peers and teachers, engaging
in discussions, group activities, and cooperative learning experiences (Ng et al., 2022). Through these social
interactions, students share ideas, exchange perspectives, and collectively construct knowledge relevant to
agricultural practices. Additionally, infrastructure resources facilitate access to external resources and expertise,
such as visits to agricultural institutions and community farms, enriching students' learning experiences and
broadening their understanding of agricultural concepts.

2.2 Conceptual Framework

Infrastructural Resources

Competency development among
students in agriculture

Agriculture room/library

Livestock
management

Crop management
Environmental
Sustainability

School farm : :
! > Digital Literacy !

Students and
teachers of
agriculture

Soil management

Number of Water taps (in
carmying out agriculture-
related practices)

Agriculture store

E Laboratory

Fig. 1 Presents the conceptual framework, which depicts the relationship between the study variables
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The conceptual framework for this study utilizes the SOR (Stimulus-Organism-Response) model to examine how
infrastructure resources (stimulus) influence competency development among students and teachers of
agriculture (organisms), ultimately leading to specific outcomes related to agricultural education.

Stimulus (S): The stimulus in this framework consists of various infrastructure resources available in public
primary schools, including workshops for repairing agriculture tools, school farms, computer/tablet
rooms/stores, laboratories for practical work, the number of water taps available for agriculture-related practices,
and agriculture stores. These infrastructure resources serve as environmental stimuli that provide essential
support and facilities for teaching and learning agricultural concepts and practices.

Organism (0): The organisms in this framework represent students and teachers of agriculture who interact
with the infrastructure resources provided in the school environment. Students engage in practical activities,
experimental research, and learning experiences facilitated by these infrastructure resources, while teachers
utilize them to deliver educational content and enhance teaching effectiveness in agriculture.

Response (R): The response in this framework refers to competency development among students in
agriculture, which encompasses various areas such as livestock management, crop management, environmental
sustainability, digital literacy, and soil management. Competency development occurs as a result of the interaction
between students, teachers, and the infrastructure resources provided. For example, access to workshops for
repairing agriculture tools allows students to gain practical skills in livestock management and crop management,
while laboratories facilitate hands-on learning experiences in soil management and environmental sustainability.
Additionally, the availability of computer/tablet rooms/stores enhances students' digital literacy skills, enabling
them to access educational resources and information related to agriculture.

3. Research Methodology

3.1 Research Design

This study employed a descriptive survey design, which is effective for gathering detailed information about the
current status of a phenomenon without manipulating the study variables (Siedlecki, 2020). This design was
chosen to assess the adequacy of infrastructural resources for teaching competence-based Grade Four agriculture
in public primary schools in Njoro Sub-County, Kenya. The descriptive survey design allows for a comprehensive
understanding of the existing conditions and facilitates the collection of quantitative data on infrastructural
adequacy.

3.2 Research Respondents

The respondents of the study were 96 teachers of agriculture from 96 public primary schools in Njoro Sub-County.
Purposive sampling was employed to select one agriculture teacher from each school. In cases where a school had
multiple eligible teachers, simple random sampling was utilized to select one teacher. Njoro Sub-County was
chosen due to its proximity to agricultural learning institutions and numerous farming activities, making it an
ideal location for assessing institutional readiness for teaching agriculture.

3.3 Research Instrument

The primary data collection instrument was a questionnaire designed to assess the adequacy of institutional
infrastructural resources for teaching competence-based Grade Four agriculture. The questionnaire included
items on various infrastructural elements such as classrooms, laboratories, workshops, agricultural farms, and
water supply. A pilot study was conducted in Molo Sub-County to determine the reliability of the questionnaire,
yielding a Cronbach’s alpha coefficient of 0.743, indicating satisfactory internal consistency.

3.4 Data Analysis

This study utilized the Statistical Package for the Social Sciences (SPSS) version 25 for data analysis. Descriptive
statistics, including frequencies and percentages, were employed to summarize the current state of infrastructural
resources in public primary schools for teaching competence-based Grade Four agriculture. Cronbach's alpha was
applied to determine the reliability and internal consistency of the questionnaire used for data collection. These
statistical tools provided a comprehensive understanding of the infrastructural adequacy and its impact on
agricultural education in the study area.
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4. Results and Discussion

4.1 Institutional Infrastructural Resources for Teaching Competence-Based Grade
Four Agriculture

The number of structures in schools meant for teaching and learning agriculture informed the adequacy of the

infrastructural resources. The findings were recorded in Table 7 where 0=absent/ not available. 1= (1/4 hectare

for land,/one room buildings/ one tap for water). 2= (1/2 hectare for land/ two rooms for buildings/ two taps of

water). 3= (one hectare of land /three rooms for buildings / three taps of water). 4= (more than 1-hectare piece
of land,/More than 3 rooms/ more than three taps of water).

Table 1 Infrastructural resources for teaching competence-based Grade Four agriculture

Percentage

Resource 0 1 2 3 4
Agriculture room/library 94.8% 5.2% - - -
Workshop for repairing agriculture tools 96.9% 3.1% - - -
School farm 5.2% 54.2% 31.2% 9.4%
Computer/tablets room/store 6.3% 93.8% - - -
Laboratory for carrying out practical 100% - - - -
Number ofWater taps (in carrying out agriculture- ) 15.6% 29.2% 38.5% 16.7%
related practices)
Agriculture store 83.3% 16.7% - - -

In reference to Table 1, none of the schools had a laboratory for carrying agriculture-related practicals, 83.3%
of schools had no store for agriculture, 96.9% of schools had no workshop for maintenance of farm tools and
equipment, 94.8% of schools had no agriculture room/library. In addition, 5.2% and 6.3% of schools lacked school
farms and computer stores respectively. The majority of the schools that had a school farm it was 1/4 a hectare.
The possible reason for most schools missing infrastructure could be because inadequacy of some teaching and
learning resources. For instance, some teachers of agriculture reported they relied upon farm tools from parents
thus; they had no reason of having an agriculture store and workshop. Other teachers indicated that the school
had financial challenges in establishing some infrastructures. Quality and sustainable education is one of the ways
the Kenyan government projects to achieve industrialization by the year 2030 (Musyimi et al., 2018). However, a
study conducted by Nyambura (2018) on evaluating the underlying factors behind poor performance of science
subject in Nairobi county revealed that more than half of the schools were missing science room for
demonstrations or carrying experiments. In addition, none of the school had a lab equipment for conducting
practical activities something that was observed to hinder realization of industrialization in Kenya as teachers
opted for theoretical teaching of vocational subjects. Inadequacy and absence of infrastructure has a negative
influence on students’ innovative and problem solving skills. In Finland, pupils of between ages of 3-6 are oriented
in joining science clubs where their teacher guides them on various scientific activities they are expected to do in
the laboratories. At this level, the students do not conduct any practical activity but they observe and make reports.
However, between 10-20 years they are allowed to conduct lab experiments, practicals and write reports. During
school holidays, students camp for one week where they do lab practicals and experiments every day between 9
am to 3pm with varied hours per practical depending on the age and grade of the students Petdjisto & Putila
(2016). The rigorous exposure to laboratory and library rooms for students has made students in Finland perform
well in international exams and innovation programs Afridi (2021). Given that all schools had no laboratory for
students to carry out some practical and experiment activities, the grade Four agriculture students may miss
problem solving and critical thinking competencies since they are grounded on hands on activities. In Finland and
Netherlands, primary school teachers have kept generating new technology, innovation and invention due to
frequent interaction with laboratories where they do practicals and experiments in their teaching subjects (Niemi
etal, 2016).
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The study findings, at least 96.9% of schools had no workshop/ room for repair of tools and equipment. The
workshops are essential facilities for repair, maintenance and replacement of malfunctioning tools Qi et al. (2018).
The absence of workshops is likely to make teachers shift from practical teaching to theoretical teaching due to
inability of schools to repair hands on tools and equipment something that may compromise learner’s
competences. A study conducted in Netherlands on learning room management and associated challenges
indicated that the presence of workshops and science rooms in school was not enough for practical instruction. It
was observed that students felt uncomfortable during practical sessions the workshops due to poor ventilation
and noise pollution. However, a recommendation was made that every workshop to have student friendly
headphones and proper ventilation (Bluyssen et al., 2020). This implies that for proper implementation of CBE in
Kenya there is need to establish workshops, which are well ventilated and equipped with student friendly
soundproof. In addition, lack of laboratory in schools may hinder scientific skills of the teachers since they will
have no exposure to practicals, which enables them to generate new skills.

A study conducted by Fan et al.(2022) on use of ICT among Chinese and Singapore students indicated that a
single computer room was sufficient in serving entire school when the lessons are well scheduled to avoid
collision. At least 93.8% of schools had computer room /computer store. Existence of a single computer room per
school indicates that there is safety of tablets and computers used for teaching and learning. The students whose
schools had computer rooms were found to be more ICT competent in hardware and software utilization as
opposed to their colleagues whose schools had no computer rooms/computer labs. In addition, students’ whose
schools had computer labs were found to be more active on mobile phones since their teachers used the mobile
phones in sending assignments. Given that 6.3% of schools had no computer resource room, students from these
schools may not compete favorably in the job industry in relation to utilization of ICT resources.

At least 40.6 % of schools had about % a hectare piece of land for carrying out agricultural activities.
Additionally, about 52.4% of schools had % a hectare piece of land. An ideal school farm should have four main
sections namely commercial section, museum section, project section and demonstration (Aboelmakarem et al.,
2021). Agriculture is a compulsory subject in Kenya’ middle schools. Given that, most schools have inadequate
land; students across the grades may not get an opportunity to learn practical agriculture in the four sections of
the school farm since % hectare is too small. The crop produce from the schools farms and the farm tools needs to
be stored. However, about 83.3% of schools did not have agriculture storage facilities. According to Saduak et
al.(2019) practical teaching of agriculture is a challenge in most Kenyan schools due the lack of essential
infrastructure as agriculture stores something that has made school incur many expenses in replacing lost tools
and equipment due to improper storage. Therefore lack of agriculture store poses a challenge to primary schools
in Njoro because they may not be able to store farm produce and related farm tools.

The study observed that only 16.7% of schools had adequate water supply. Given that a school has only 3 taps
of water, it is an indicator of at most 3 water containers or water tanks. Therefore, the water available may not
sustain agricultural activities like students washing themselves after farm activities. The findings of this study
coincide with study by Rob et al. (2021) on delivery of safe and clean water in Kenya’s primary schools. The
findings indicated that about 71% of schools stored water in plastic water tanks and only 13% of schools could
store water for more than 2 months as majority of schools shifted to vendors to supply water and other schools
asked students to bring water to school. The implication of water inadequacy is that students may not conduct
rigorous agriculture activities, which may require washing of farm tools and equipment. Therefore, lack of water
may result to theoretical teaching of agriculture.

5. Conclusion

The findings of this study highlight significant gaps in the availability and adequacy of infrastructural resources
for teaching Agriculture in public primary schools . Across various categories of infrastructural resources such as
agriculture rooms/libraries, workshops for repairing agriculture tools, school farms, computer/tablets
rooms/stores, and water taps, a large proportion of schools were found to lack essential facilities. The absence or
inadequacy of these resources poses challenges to the effective implementation of Competence-Based Education
(CBE) in agriculture, limiting students' opportunities for hands-on learning, practical activities, and experimental
research.

6. Recommendations

There is a crucial need for infrastructure improvement, with the government and relevant stakeholders urged to
prioritize the provision of essential resources like laboratories, agriculture stores, workshops, and adequate water
supply in public primary schools. This entails allocating sufficient funds for infrastructure development and
maintenance to ensure conducive learning environments for students. Teacher training programs should be
implemented to enhance educators' competencies in utilizing available resources effectively and integrating
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practical teaching methods into the curriculum, emphasizing experiential learning approaches and modern
teaching aids. community engagement is vital, necessitating collaboration with local stakeholders to mobilize
support for infrastructure projects, fundraising, and resource mobilization. Additionally, strict policy
implementation is essential, with clear guidelines established to ensure equitable distribution of resources across
schools and regions, addressing disparities and promoting inclusivity. Continuous research and monitoring efforts
are crucial to assess the impact of infrastructure improvements on educational outcomes and student
performance in agriculture, including regular evaluations of infrastructure projects and initiatives.
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