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ABSTRACT

Despite the introduction of the Competency-Based Curriculum (CBC) aimed at improving practical skills and
competences, persistent problems remain, including inadequate teacher training, limited resources, and large class
sizes. The research was guided by the objective; to determine how adoption of new CBC lesson planning strategies
by Mathematics teachers affects performance. The study adopted the constructivist theory of learning. This study
employed a mixed-methods research design. The target population included all primary schools, head teachers, 4th
grade mathematics teachers, and 4th-grade pupils from both public and private primary schools. The sample size
consisted of 64 public primary and 17 private schools, 24 head teachers, 24 4th grade mathematics teachers, and 337
4th-grade pupils. A Simple random sampling technique was used to select respondents. The reliability of the
instruments was assessed using Chronbach Alpha. The quantitative data were analyzed in percentages and
frequencies using SPSS Version 28, while qualitative data was analyzed using Thematic Analysis. The results of the
study demonstrated that teachers adopted new strategies on lesson planning and schemes of work under CBC. The
study recommends that the Ministry of Education should ensure that schools have sufficient teaching resources and
materials aligned with the CBC framework, implement robust accountability systems for teachers to ensure
consistent participation in professional development programs and adherence to CBC standards, and encourage
schools to actively involve parents and communities in the learning process, especially in mathematics education.
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Introduction

Education systems worldwide have undergone substantial transformation in recent decades, moving towards more
comprehensive, learner-centered paradigms. One such approach is the competency-based curriculum (CBC), which
emphasizes students' capacity to apply knowledge and skills in real-world situations rather than merely memorizing
facts (Boud and Falchikov, 2006). The aim of this shift is to cultivate students who are not only informed but also
equipped with the adaptability and qualifications necessary for the modern world (OECD, 2015). Competency-based
education (CBE) has been adopted across various countries with mixed outcomes. For instance, in the United States,
CBE has been incorporated into many state education systems to ensure students demonstrate specific competencies

before progressing to subsequent levels (The Wallace Foundation, 2016).

The results of these implementations have been varied, with some research indicating enhancements in student
engagement and academic achievement, while other studies point to challenges such as insufficient teacher training
and resource limitations (U.S. Department of Education, 2016). In Australia, integrating a competency-based
approach has led to notable changes in curriculum design and assessment practices. The Australian Curriculum,
Assessment and Reporting Authority (ACARA) emphasizes providing students with opportunities to showcase their
abilities across diverse educational domains (ACARA, 2016). This approach has gained favorable reception,
particularly within vocational education and training sectors, where it aligns well with industry requirements (Smith

and Keating, 2013).

Across Africa, the transition to competency-based education reflects broader regional efforts to enhance the
relevance and quality of education. Many African nations have recognized the necessity for reforms that address
high dropout rates and the disconnect between educational outcomes and labor market demands (African Union,
2018). Competency-based curricula are viewed as vital in equipping students with practical skills pertinent to 21st-
century challenges. Countries such as Nigeria and Ghana have incorporated CBE into wider education reforms aimed
at improving learning quality (Okebukola, 2015). In these contexts, the focus often extends to improving literacy
and numeracy alongside practical skills that foster economic growth and personal empowerment (World Bank,
2017). The East African region, including countries like Uganda and Tanzania, has also undertaken reforms to align
curricula with regional and international standards, seeking to boost educational quality and relevance (Mugisha,

2016). These efforts are part of a regional strategy to elevate the overall standards of education.
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In Kenya, the shift to a competency-based curriculum (CBC) marks a departure from the traditional 8-4-4 system
towards a student-centered model that emphasizes practical skills and competencies (Kenya Institute of Curriculum
Development, 2018). The CBC was introduced to address shortcomings such as overemphasis on rote memorization
and limited practical skill development (Gikunda, 2017). Its implementation began in 2017, targeting improvements
in critical thinking, problem-solving, and communication skills (Republic of Kenya, 2019). This initiative aligns
with global trends but is tailored to suit local educational needs. In Machakos Sub County, the rollout of CBC
involved training teachers, providing new materials, and resources (Machakos County Education Office, 2020).
Despite these efforts, questions remain about the curriculum's effectiveness, especially in improving student

performance in subjects like mathematics, which continues to be an area of concern and ongoing research.

While adopting methodologies from other educational systems is generally acceptable, evidence suggests that
Kenya’s curriculum developers have considered teachers’ capacity and preparedness during the transition. Training
for education officers involved in implementing the CBC has been prioritized to facilitate this shift (Ondimu, 2018).
Nonetheless, in Machakos Sub-County, poor mathematics performance among fourth-grade students persists, posing

a serious issue given the subject’s foundational role in overall academic success and future opportunities.
Statement of the Problem

In Machakos sub-county, Kenya, the persistent poor performance in mathematics among fourth-grade primary
school students remains a critical issue. Mathematics is a fundamental subject essential for students' overall academic
progress and future prospects. Despite the adoption of the CBC, designed to enhance educational quality through
practical skills and competencies, student achievement in mathematics continues to fall below expectations. This
highlights an urgent research need. Although the CBC aims to shift education from rote learning to practical skill
development, there is limited research on its actual implementation in Machakos and its specific impact on
mathematics outcomes. Gaps include a lack of localized studies on how the curriculum is practically applied,
insufficient examination of contextual challenges, and the absence of systematic evaluation tools. Addressing these
gaps is vital to devising strategies that effectively improve mathematics performance and ensure the CBC fulfills its

intended educational objectives in the region.
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Purpose of the Study
The purpose of the study is to investigate how adoption of new CBC lesson planning strategies by Mathematics

teachers affects performance among 4™ grade pupils.
Literature Review

A lesson plan is a written description for the process where the materials, the strategies, the time and the learning
environment as well as methods of evaluating the learner levels of progress are archived in detail (Mosha, 2012). A
lesson plan outlines the procedure which provides direction for a teacher of the choice of relevant resources to assist
in the delivery of tasks taught and how to teach them (Williams, 2005). The shift to competency-based education
(CBE) is a global trend that emphasizes the development of practical skills and competencies rather than mere
content knowledge. The effectiveness of this educational paradigm is particularly relevant to mathematics
instruction, as numerous studies show that CBE can improve students' problem-solving abilities and overall
mathematical performance (Elliott & Nussbaum, 2016). In countries such as Finland and Singapore, the adoption of
skills-based curricula has led to better student achievement in mathematics, highlighting the need for effective lesson

planning strategies that align with these educational goals (OECD, 2019).

In African countries, the implementation of CBE and the adoption of new lesson planning strategies have met with
mixed results due to varying levels of infrastructural support, teacher training, and curriculum resources. According
to Omojuwa (2017), many African countries have recognized the importance of innovation in educational
approaches to meet contemporary learning demands. The introduction of student- centered teaching methods,
particularly in subjects such as mathematics, aims to equip students with the critical thinking and analytical skills

necessary to succeed in a rapidly evolving job market.

In Kenya, the government has been actively promoting a competency-based curriculum since the introduction of the
Kenya Vision 2030, which prioritizes comprehensive education reform. The aim of the new curriculum framework
is to promote creativity, critical thinking and practical skills in pupils (KIE, 2020). However, the successful
implementation of this curricular strategy requires the adoption of new lesson planning methods that focus on active

learning, collaborative activities and comprehensive assessment tailored to the individual needs of students
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(Musumba, 2021). Recent studies show that teachers' readiness to implement CBE in mathematics is a critical factor

in its success.

A survey conducted by Wafula (2022) found that many teachers in Machakos sub- district lack adequate training in
competency-based curriculum principles, resulting in ineffective lesson planning and teaching methodology. This
lack ultimately contributes to lower student achievement in mathematics, as educators may revert to traditional
lecture-based methods that do not engage students and allow for deep understanding (Orodho, 2018). Furthermore,
the role of lesson planning strategies in effective mathematics teaching cannot be underestimated. A study by Ngoya
(2021) highlights that lesson plans incorporating a variety of instructional strategies, including hands-on activities,
group work, and technology integration, significantly improve student engagement and achievement. These
innovative lesson plans allow students to actively build their knowledge and foster a sense of ownership over their

learning processes.

In conclusion, the implementation of a competency curriculum in mathematics requires a paradigm shift in lesson
planning strategies among teachers in Kenya. While the global trend toward competency-based education shows
promising improvements in math performance, local issues such as inadequate training and resource constraints
need to be addressed. As educators in Machakos sub-county align their lesson planning with CBE principles,
ongoing professional development and support is essential to translate these initiatives into improved student

achievement in mathematics.

Theoretical Framework

One of the most important theories for studying competency-based curriculum (CBC) implementation and
mathematics performance among fourth-grade students is the constructivist theory of learning. Constructivism,
developed from the works of leading theorists such as Jean Piaget and Lev Vygotsky, assumes that students construct
their understanding and knowledge of the world through experiences and reflections on those experiences (Piaget,
1973; Vygotsky, 1978). This theory is particularly relevant to CBC in Kenya, which emphasizes active student
participation, problem-solving, and application of knowledge in real-world situations. In a competency-based

curriculum, the emphasis is on competency rather than simply delivering content.
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Constructivism is consistent with this focus as it advocates active learning where students are encouraged to explore,
ask questions, and engage in hands-on activities. For example, in math classes, students can work in groups to solve
real-world problems, allowing them to apply math concepts in practical contexts. This experiential learning approach
can potentially lead to deeper understanding and retention of mathematical concepts among fourth graders in
Machakos Sub County (Ngoya, 2021). Constructivism encourages active involvement in the learning process,
increasing motivation and interest among students, especially in subjects such as mathematics, which may be
perceived as challenging by some students (Bransford et al., 2000). By encouraging students to explore and
investigate, constructivist methods promote critical thinking and problem-solving skills, necessary in the context of
CBC, which aims to equip students with the skills necessary for the 21st century (UNESCO, 2015). Constructivist
theory recognizes the role of social interactions in learning, as emphasized by Vygotsky. Working together in a
group promotes communication skills and allows for mutual learning that can be beneficial in different classrooms

(Vygotsky, 1978).

In Kenya, many teachers may still rely on traditional teaching methods, leading to inconsistencies in how CBC is
delivered (Orodho, 2018). Constructivist learning often requires a variety of resources and materials to facilitate
practical activities. In under-resourced schools, a lack of materials can hinder the effective implementation of a
competency-based curriculum (World Bank, 2022). Standardized testing methods focus primarily on memorization
and transfer of content, which may not adequately assess competencies cultivated through constructivist methods.

This mismatch can create pressures to return to traditional teaching methods (Wiggins & McTighe, 2005).

In conclusion, Constructivist learning theory presents a robust framework for understanding and implementing
mathematics competency education among fourth graders in Machakos County, Kenya. While its strengths, such as
encouraging active engagement and critical thinking, are consistent with CBC, challenges related to teacher
readiness, resource availability, and assessment methods may hinder its full implementation. Addressing these

challenges is critical to improving educational outcomes and achieving the goals of Kenya's education reforms.
Research Design

The research design used in this study focused on the implementation of a competency-based curriculum and its

impact on the performance of fourth-grade primary school students in Machakos Sub-County, Kenya. It utilized a
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mixed-methods approach, combining quantitative and qualitative research methodologies to offer a thorough
analysis of the subject. The quantitative component involved a survey design where standardized math test scores
were gathered from fourth graders at specific elementary schools to evaluate their performance (Creswell, 2014;
Johnson & Onwuegbuzie, 2004). The target population included all primary schools, head teachers, 4th grade
mathematics teachers, and 4th-grade pupils from both public and private primary schools. The sample size consisted
of 64 public primary and 17 private schools, 24 head teachers, 24 4th grade mathematics teachers, and 337 4th-grade
pupils. A Simple random sampling technique was used to select respondents. The reliability of the instruments was
assessed using Chronbach Alpha. The quantitative data were analyzed in percentages and frequencies using SPSS

Version 28, while qualitative data was analyzed using Thematic Analysis.

Results and Discussion

The study investigated the effect of teacher adoption of CBC lesson planning on Mathematics performance of Grade
4 pupils in Machakos sub-county. Grade 4 teachers were asked to rate statements related to teacher adoption of CBC
lesson planning on a scale of 1-5 where; 1= strongly Disagree (SD), Disagree, 3=Undecided (U), 4=Agree (A),

5=Strongly Agree (SA).

The Summary results are presented in Table below.

Variable SD | D U A SA Mean Std.

% % % % % Deviation

I am able to develop schemes of | 0.0 |25.0 |25.0 | 25.0 25.0 |4.25 0.50

work with all CBC aspects

I am able to develop lesson plans | 0.0 | 25.0 |25.0 | 25.0 25.0 |4.25 0.50

with all CBC aspects

I am able to identify specific | 0.0 | 25.0 |[25.0 |25.0 25.0 |4.25 0.50
learning outcomes in all lesson

plans
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I bhave adequate learning [ 25.0 |25.0 |0.0 |25.0 25.0 |4.00 0.50

resources in your lesson plans

Mean: Strongly Disagree =1.00-1.80, Disagree =1.81-2.60, Not Sure=2.61-3.40, Agreed =3.41.4-20, Strongly

Agree =4.21-5.00

The information in Table above provides insight into the adoption of Competency-based Curriculum (CBC) by
Grade 4 teachers of mathematics in Machakos Sub-County. The responses indicate a high level of agreement among
teachers regarding their ability to develop schemes of work and lesson plans that include all aspects of CBC, as
evidenced by a mean score of 4.25 for both aspects. This is complemented by a consistent standard deviation of
0.50, indicating a uniform perception of teachers about their abilities. Further analysis reveals that while 25% of
teachers strongly agree and 25% agree with their ability to develop lesson plans that include specific learning
outcomes, there is a significant absence of teachers who disagree, suggesting a favorable environment for CBC

adoption.

This observation is significant because identifying specific learning outcomes is critical to effective curriculum
implementation. Available literature supports this finding and highlights that clarity of learning outcomes leads to
improved teaching quality and student performance (Lent and Brown, 2019). However, the data shows a more mixed
response regarding the adequacy of teaching resources in lesson plans, with 25% of respondents strongly disagreeing
and 25% agreeing. This difference suggests that while teachers may be confident in their lesson planning skills, the
availability of necessary resources remains an area of concern. The importance of adequate resources cannot be
overstated, as access to appropriate materials directly affects teaching and student learning outcomes (Hattie, 2009).
The overall data suggest those teachers' CBC lesson planning competencies are well established, supporting an

optimistic view of student performance in mathematics.

However, the variability in resource availability suggests that stakeholders, including school administration and
policy makers, need to improve support systems by ensuring the availability of appropriate learning materials. This
is in line with the findings of Kaguong (2020) who emphasizes that effective resource allocation is essential for the

successful implementation of new educational curricula. In conclusion, although the data indicate strong adoption
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of CBC lesson planning among Grade 4 mathematics teachers in Machakos Sub-County, concerted efforts are
needed to address identified resource gaps. The implications of this study highlight the need for continued
professional development for teachers and improved logistics to support effective instruction, with the ultimate goal

of using the CBC framework to improve student achievement in mathematics.

Thematic data analysis on Teachers’ Adoption of CBC Lesson Planning and Learner Performance in

Mathematics

The researcher interviewed head teachers on the extent the mathematics teachers have adopted the new lesson
planning strategies and its performance in Mathematics. The head teachers were asked if their teachers adopted new
lesson planning strategies for quality performance in Mathematics. The head teachers said that all teachers in the
surveyed schools had adopted lesson planning and teaching that is consistent with the CBC. The head teachers were

asked:

Have your teachers adopted new lesson planning strategies for quality performance in Mathematics?

A head teacher said:

“...The teachers have adopted new lesson planning strategies to ensure quality  performance in

mathematics as a learning area in CBC.” (HT1)

Another teacher stated:

“...Teachers have accepted the CBC lesson planning framework quite well. They now focus on skills
and competencies instead of just content coverage. This has undoubtedly improved how students engage

with mathematics.” (HT2)

A head teacher posited:

"...Initially there was some resistance to the new lesson planning methods due to the long- standing
8-4-4 system. However, after consistent training and support, teachers are more confident, leading to higher

student participation in mathematics." (HT3)
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A head teacher argued:
"....] have seen a remarkable transformation in the delivery of lessons. Teachers are now incorporating
more hands-on activities that allow students to apply math concepts in real- world contexts, which has

greatly improved their understanding.” (HT4)

Another head teacher said:

"...Adopting CBC lesson planning has not been easy, but those who have committed to it have  reported
improvements in student performance. The focus on problem solving and critical thinking skills is particularly

encouraging.” (HT5)

A head teacher said:

".... There is a direct correlation between how well teachers plan their CBC lessons and student

performance in math. Thoughtful lessons seem to engage students more  effectively.” (HT6)

Another head teacher said:

".... Continuous feedback from teachers suggests that as they become more adept at planning CBC
lessons, student performance in math improves. It's all about aligning instructional strategies with learning

objectives." (HT7)

A head teacher said:

“....Effective lesson planning within CBC has made mathematics teaching more dynamic. The
results are clear students not only perform better, but also develop a positive attitude towards the subject.”

(HT8)

From the foregoing information, the introduction of a Competency-based Curriculum (CBC) in mathematics for
Grade 4 pupils in Kenya's Machakos Sub-County has received positive feedback from school principals regarding
the new lesson planning strategies adopted by teachers. These observations indicate a significant shift in pedagogic
approaches that prioritize skills and competencies over mere content delivery, thus reinforcing the essence of CBC.

HT1 and HT2 highlight teachers' transition to adopting strategies that more actively engage students in the learning
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process. This is consistent with the findings of Muriungi (2020), who reported that effective lesson planning based
on competency-based approaches increases student engagement and facilitates deeper understanding of

mathematical concepts.

As HT3 points out, initial resistance stemming from the previously entrenched 8-4-4 system gradually decreased
with continued training and support, leading to increased confidence among teachers. This transition reflects the
importance of continuing professional development, as highlighted by Sibanda’s (2021) study, which suggests that
continuing education significantly supports teachers in adapting to the new curriculum. In addition, HT4 noted that
teachers incorporate hands-on, real-world activities into their lessons, a practice supported by the literature
advocating experiential learning as a strategy to improve understanding and application of mathematics (Brusilovsky
and Millan, 2020). Such pedagogical changes contribute to richer learning experiences by allowing students to apply
theoretical concepts in practical scenarios, as highlighted by HT5's mention of improvements in problem solving
and critical thinking skills. Responses from HT6 and HT7 highlight the correlation between thoughtful lesson
planning and improved student performance. This observation resonates with the work of Yoon et al. (2021) who
found that lesson planning that aligns instructional strategies with specific learning objectives leads to better student

achievement.

Furthermore, HT8 highlights the dynamic nature of teaching mathematics through CBC, noting not only academic
improvements but also the promotion of positive attitudes towards the subject a crucial aspect of lifelong learning.
In summary, principals' reflections map a transformational path in mathematics education within the CBC. Ongoing
adjustments in lesson planning, support systems for teachers, and an emphasis on competency development work
together to create a more effective learning environment. These findings underscore the importance of
comprehensive teacher education, innovative teaching methods, and positive student engagement for improving

performance in mathematics
Summary and Conclusion

Findings regarding the adoption of Competency-Based Curriculum (CBC) by Grade 4 mathematics teachers in
Machakos Sub-County indicate a strong ability of teachers to develop comprehensive schemes of work and lesson

plans. Teachers believe that they effectively incorporate various aspects of CBC, especially in creating specific

[JNRD2509002 ‘ International Journal of Novel Research and Development (www.ijnrd.org) a2l



http://www.ijnrd.org/

© 2025 IJNRD | Volume 10, Issue 9 September 2025 | ISSN: 2456-4184 | I]NRD.ORG

learning outcomes that are key to successful curriculum implementation. This confidence is reflected in a generally
favorable environment for CBC adoption. However, there are concerns about the adequacy of available teaching
resources to deliver lessons. Despite teachers' lesson planning abilities, gaps in resource availability highlight a
critical area for attention. Appropriate materials are essential because they directly affect the quality of teaching and
student learning outcomes. The information indicate a well-established competency of teachers in lesson planning,
which supports optimism about student performance in mathematics. However, addressing inadequacy of resources
should be a priority for stakeholders to increase the effectiveness of teaching. Feedback from school principals
reinforces positive shifts in pedagogical approaches among teachers, emphasizing skills and competencies over rote
memorization. Principals have noted increased student engagement and confidence among teachers due to ongoing
training and support in adapting to the new curriculum. This transition demonstrates the importance of professional
development in facilitating change. Additionally, principals have found that teachers incorporate hands-on activities
and real-world applications into their lessons, which improves students' understanding and application of
mathematics concepts. Aligning lesson planning with specific learning objectives has been associated with improved
student performance, which promotes not only academic improvement but also positive attitudes toward
mathematics. In summary, while the adoption of CBC in mathematics education shows promise, particularly in
lesson planning and pedagogical innovation, addressing resource gaps and maintaining sustained teacher support
are critical to maximizing student achievement in the subject. The results of the study demonstrate that Grade 4
teachers of mathematics in the surveyed schools have adopted new lesson planning and schemes of work under

CBC. In addition, the study concludes that adoption of CBC is likely to enhance the quality of results in mathematics

Recommendation for Practice

Based on the findings, the study recommends that the Ministry of Education should ensure that schools have
sufficient teaching resources and materials that are aligned with the CBC framework. Policymakers should prioritize
allocating funds and resources to develop and distribute materials that support innovative teaching practices and

pedagogical strategies necessary for effective mathematics instruction.
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