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ABSTRACT 

Despite the introduction of 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 four objectives; to establish how 

teachers’ of Mathematics induction on CBC affects performance in Mathematics, to 

determine how adoption of new CBC lesson planning strategies by Mathematics 

teachers affects performance, to establish how Mathematics teachers’ adoption of new 

CBC assessment strategies affects performance, to establish how the supervision of the 

implementation of CBC affects performance in Mathematics among Grade 4 pupils. 

The study adopted the constructivist theory of learning. It further employed a mixed-

methods research design. The target population included all the primary schools, head 

teachers, grade 4 mathematics teachers and grade four pupils from all public and private 

primary schools from Machakos Sub-County. This study adopted the multi-stage 

sampling technique: stratified random sampling was used to select 19 public primary 

and 5 private primary schools in Machakos Sub-county; in each of the 24 sampled 

schools, one grade 4 stream was randomly sampled; one head teacher was purposively 

sampled and the one grade 4 mathematics teacher for the sampled stream was 

purposively sampled. The sample comprised of 19 public primary and 5 private primary 

schools, 24 head teachers, 24 teachers of mathematics and 337 grade 4 pupils. The 

reliability of the instruments was established using the Cronbach Alpha attaining 0.82. 

The quantitative data was analyzed using the SPSS Version 28, while qualitative data 

was analyzed using Thematic Analysis. The results of the study demonstrated that; 

efficient implementation of the CBC strategies greatly enhanced performance in 

Mathematics among Grade 4 pupils. In this regard, teachers were adequately inducted 

on CBC, grade 4 mathematics teachers’ adopted new lesson planning and schemes of 

work under CBC, adopted various assessment methods as spelt out in the new CBC and 

teacher’s supervision on the implementation of the CBC was very crucial. The study 

recommends that the Ministry of Education should create comprehensive and ongoing 

professional development programs that focus not only on the theoretical aspects of the 

Competency-Based Curriculum (CBC) but also on practical application in the 

classroom ,ensure that schools have sufficient teaching resources and materials that are 

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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CHAPTER ONE 

INTRODUCTION 

1.0 Introduction 

This chapter presents the background to the study, statement of the problem, purpose 

of the study, objectives of the study, research questions, significance of the study, 

assumptions of the study, delimitation of the study, limitations of the study and 

definition of terms. 

1.1 Background to the Study 

Education systems around the world have evolved significantly in recent decades, 

reflecting a shift towards more holistic, learner-centered approaches. Competency-

based curriculum (CBC) is one such approach that emphasizes students' ability to apply 

knowledge and skills in real-world contexts rather than simply memorizing facts (Boud 

and Falchikov, 2006). The goal of this paradigm shift is to develop students who are 

not only informed, but also qualified and adaptable (OECD, 2015). Competency-based 

education (CBE) has been introduced worldwide with varying degrees of success. For 

example, in the United States, CBE has been integrated into many state education 

systems to ensure that students achieve specific competencies before advancing to the 

next level (Wallace Foundation, 2016).  

The effectiveness of these programs has been mixed, with some studies suggesting 

improved student engagement and performance, while others highlight issues such as 

inadequate teacher preparation and resource constraints (U.S. Department of Education, 

2016). In Australia, the adoption of a competency-based approach has been associated 

with significant changes in curriculum design and assessment methods. The Australian 
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Curriculum, Assessment and Reporting Authority (ACARA) has highlighted the 

importance of providing opportunities for students to demonstrate their abilities in a 

range of areas of education (ACARA, 2016). This approach has been well received, 

particularly in the vocational education and training sectors, where it is well suited to 

the needs and expectations of industry (Smith and Keating, 2013).  

In Africa, the shift towards competency-based education reflects wider regional trends 

towards improving the quality and relevance of education. Many African countries have 

recognized the need for educational reforms that address both high school dropout rates 

and the mismatch between educational outcomes and labor market needs (African 

Union, 2018). Competency-based curricula are seen as a way to equip students with 

practical skills that are more relevant to the demands of the 21st century. In countries 

such as Nigeria and Ghana, competency-based education has been introduced as part 

of broader education reforms aimed at improving the quality of learning and teaching 

(Okebukola, 2016).  

In these regions, the emphasis is often on improving literacy and numeracy along with 

practical competencies that can facilitate economic development and personal 

empowerment (World Bank, 2017). The East African region has also been active in 

reforming its education systems. For example, Uganda and Tanzania have implemented 

competency-based approaches to improve educational outcomes and align curricula 

with regional and global standards (Mugisho, 2016). This effort is part of a broader 

regional strategy to increase the quality and relevance of education in East Africa.  

In Kenya, the shift to a competency-based curriculum (CBC) represents a significant 

shift from the traditional 8-4-4 system to a model that prioritizes student-centered 
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education and the development of practical skills (Kenya Institute of Curriculum 

Development, 2018). CBC was introduced to address the shortcomings of the previous 

curriculum, which was criticized for its emphasis on rote learning and limited focus on 

skill application (Gikunda, 2017). Implementation of CBC in Kenya began in 2017 to 

improve educational outcomes by focusing on competencies such as critical thinking, 

problem solving and communication skills (Republic of Kenya, 2019). This approach 

is in line with the global trend towards competency-based education, but is adapted to 

meet local educational needs and contexts.  

In Machakos sub-county, the implementation of CBC encountered various challenges 

and opportunities. Teachers were trained to adapt to the new curriculum and schools 

were provided with new materials and resources (Machakos County Education Office, 

2020). However, the effectiveness of these efforts in improving student performance, 

particularly in subjects such as mathematics, remains an area of active research and 

evaluation.  

Even though there is no problem with borrowing from other educational systems 

globally, there is evidence that Kenya’s curriculum developers took into consideration 

the capacity of teachers training and their preparedness to transition into a new 

curriculum by training of different education field officers who are involved in the 

implementation of the Competence Based Curriculum (Ondimu 2018). In Machakos 

sub-county, the problem of poor math performance among fourth grade primary school 

students persists. This issue is a serious issue because mathematics is a foundational 

subject that is critical to students' overall academic development and future 

opportunities. 
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Table 1.1: 2022 KNEC KPSEA Results for Machakos Sub County 

Level Exceeding 

Expectations 

Meeting 

Expectations 

Approaching 

Expectations 

Below 

Expectations 

Total 

 

Entry  

% 

500 

15.6 % 

500 

15.6 % 

700 

21.9 % 

1500 

46.9% 

3200 

100% 

Source: Machakos County Education Office (2025) 

Table 1.2: 2023 KNEC KPSEA Results for Machakos Sub County  

Level Exceeding 

Expectations 

Meeting 

Expectations 

Approaching 

Expectations 

Below 

Expectations 

Total 

Entry 567 689 1000 1400 3656 

% 15.5% 18.8% 27.4% 38.2% 100% 

Source: Machakos County Education Office (2025) 

1.2 Statement of the Problem 

Despite the introduction of the Competency-Based Curriculum (CBC), which was 

designed to improve educational outcomes by emphasizing practical skills and 

competencies, student performance in mathematics remains below average. This 

situation highlights a fundamental gap in research that needs to be addressed. Teachers, 

parents, and education stakeholders have been voicing concerns about the persistent 

poor performance of fourth graders in mathematics within Machakos sub-county. They 

have complained that, despite the curriculum's goals, students are still struggling with 

basic mathematical concepts, and there is a sense of frustration regarding the 

effectiveness of the new curriculum. 

A competency-based curriculum aims to shift the educational focus from rote learning 

to the development of practical skills and competencies that are relevant to students' 

everyday lives. However, there is a lack of detailed research on how effectively CBC 
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is implemented in Machakos sub-county and its actual impact on mathematics 

performance. While the goals of CBC are clear, its practical application and 

effectiveness in improving mathematics instruction in this specific context are not well 

documented.  

In addition, the local educational environment in Machakos sub-county presents unique 

challenges such as limited resources, varying levels of teacher training, and large class 

sizes. These factors may influence the implementation of CBC and consequently impact 

student performance in mathematics. Teachers often report feeling unprepared or 

inadequately trained to deliver the curriculum effectively, which further hampers 

student learning outcomes. Despite these challenges, there is insufficient research 

examining how these contextual factors interact with CBC implementation to affect 

student outcomes. 

Furthermore, there is a notable absence of systematic evaluation and feedback 

mechanisms involving teachers, students, and administrators. Without ongoing 

assessment and input, it becomes difficult to identify specific areas where the 

curriculum may need adjustment or to accurately measure its impact. The lack of a 

feedback loop limits the ability of stakeholders to make informed decisions aimed at 

improving mathematics instruction. In summary, the main problem is the lack of 

comprehensive understanding regarding the implementation of the CBC and its 

effectiveness in improving the mathematics performance of fourth graders in Machakos 

sub-county. Teachers, parents, and other educational stakeholders have expressed 

concerns about the persistent low performance in mathematics, emphasizing the urgent 

need for targeted research. Existing research gaps include limited teacher readiness to 
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implement CBC in Kenyan primary schools, unclear whether resource availability or 

resource utilization affects performance, and a lack of localized studies on the practical 

application of CBC. Additionally, there is a deficiency of research addressing the 

interaction between contextual issues and CBC implementation, as well as the absence 

of systematic evaluation mechanisms for measuring progress. 

Addressing these gaps is critical to developing targeted strategies to improve 

mathematics performance and ensuring that CBC effectively meets the educational 

needs of students in the region. The present study, therefore, investigates the 

relationship between the implementation of CBC strategies and mathematics 

performance among Grade 4 pupils, with the aim of providing insights that can help 

bridge these research and practical gaps. 

1.3 Purpose of the Study 

The purpose of the study was to explore the extent to which CBC has been implemented 

and the effect on performance in Mathematics among grade 4 pupils in public and 

private primary schools in Machakos Sub-County, Machakos County, Kenya. 

1.4 Objectives of the Study 

1. To establish how teachers’ of Mathematics induction on CBC affects 

performance in Mathematics among Grade 4 pupils. 

2. To determine how adoption of new CBC lesson planning strategies by 

Mathematics teachers affects performance among Grade 4 pupils. 

3. To establish how teachers of Mathematics adoption of new CBC 

assessment strategies affects performance among Grade 4 pupils. 
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4. To establish how the supervision of the implementation of CBC affects 

performance in Mathematics among Grade 4 pupils. 

1.5 Research Questions 

1. How does teachers of Mathematics induction on CBC affect performance in 

Mathematics among grade four pupils? 

2. In what ways does the adoption of new CBC lesson planning by Mathematics 

teachers influence performance among grade four pupils? 

3. What is the effect of the adoption of new CBC assessment strategies by 

teachers of   Mathematics on performance among grade four pupils? 

4. What impact does CBC supervision have on the performance of grade four      

pupils in Mathematics? 

1.6 Significance of the Study 

The study may be useful to CBC developers at KICD in their review of primary school 

Mathematics syllabus in planning and assessment. The study may also help the Ministry 

of Education in their formulation of policies for the implementation of teaching 

Mathematics that is learner-centered. The study may also be of great significance to 

Mathematics teachers in that it will equip teachers with a framework for improving the 

teaching of Mathematics. This will make learning to be more practical than theoretical 

and therefore help the teachers achieve teaching goals more easily, to the school Head 

teachers in that it may help the school administrator understand how to implement CBC 

under better supervision and impact positively on Mathematics teaching and learning, 

to the Directors of quality Assurance where they learn the areas needing improvement 

that can impact and make Mathematics learning better under CBC and to the learners 
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where the findings may be used to get learners through a more practical learning rather 

than theoretical learning of Mathematics that perfectly models the learners for the 

future. 

1.7 Limitation of the study 

One limitation of this study was the potential for response bias, as teachers and head 

teachers may have provided socially desirable answers during questionnaires and 

interviews, affecting data accuracy. Additionally, the mixed-method design, while 

comprehensive, was time-consuming and required careful integration of qualitative and 

quantitative data, which could have led to inconsistencies or challenges in data 

interpretation. The study also relied on self-reported data, which may not have 

accurately reflected actual classroom practices or student performance. Furthermore, 

the focus on Machakos Sub-County limited the generalizability of the findings to other 

regions with different educational contexts. 

1.8 Assumptions of the Study 

Assumptions of a study are the conditions that determine whether the research questions 

are valid and adequate (Creswell, 2014). The following are the assumptions for the 

study; that CBC implementation has a great influence on performance in Mathematics, 

Knowledge of the effects of CBC implementation factors may greatly enhance 

Mathematics teaching at Primary school level and the participants in the study will 

provide responses honestly. 

1.9 Delimitation of the Study 

Delimitations are determinations made by the researcher that describe the boundaries 

of the study and challenges the researcher imposes on the research design (Komba, 
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2015). According to Creswell (2014), delimitations focus on the central phenomenon, 

the study participants, and the specific type of research design. This study was delimited 

to the relationship between the adoption of CBC strategies and performance in 

mathematics among Grade 4 pupils. The participants included Grade 4 pupils, head 

teachers, and grade 4 mathematics teachers in both public and private primary schools 

in Machakos Sub-County.  
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1.10 Definition of Terms 

New learning strategies: Refers to the laid down procedure in the introduction  

of new strategies in seeking to better the existing guidelines 

and way of achieving set goals and objectives.  

Assessment Strategies: Refers to methods used to gauge or determine the how head 

teachers, teachers, and students perform.  

Competency-Based 

Curriculum (CBC): 

 

 

Curriculum-Based 

Education 

Refers to the system of instructions, assessment, grading, and 

academic reporting that is based on the students 

demonstrating what they have learned, the knowledge and 

skills they are expected to learn as they progress through their 

education. 

Curriculum-Based Education is an instructional approach 

that integrates curriculum content directly into assessment 

and teaching practices to enhance student learning outcomes. 

Competency: Refers to application of knowledge, skills and attitude in 

different situations. 

Gaps in Supervision: Refers to the problems experienced during provision of 

quality education in learning institutions. 

Implementation: Refers to the processes and practices of putting the CBC plan 

into execution.  
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Implementation Factors: Factors enabling learning: learner, resources, environment, 

teachers, assessment. 

Teacher Induction: Provision of professional support to teachers under guidance 

of professionals. 

Performance: Accomplishing or achievement of specific goals, objectives 

set in any academic undertaking in basic mathematics. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter contains literature related to Competency Based Curriculum 

implementation and the performance in Mathematics among Grade 4 primary school 

pupils. The critical review is discussed under various sub-themes including the extent 

Mathematics teachers’ induction affects performance in Mathematics on CBC 

implementation, extent to which adoption of new lesson planning by Mathematics 

teachers affects performance in implementation of CBC, extent to which embracement 

of new assessment strategies by Mathematics teachers affects performance in 

Mathematics and how the gaps in the supervision of the implementation of CBC affect 

performance in Mathematics among Grade 4 pupils in Machakos Sub-county. Further, 

a summary of literature review, theoretical and conceptual frameworks are included in 

this chapter. 

2.2 Competency Based Curriculum Implementation 

 Competency-based curriculum (CBC) frameworks have been adopted globally as a 

strategy to improve educational outcomes by focusing on the development of specific 

skills and competencies rather than simply covering content (Lievens & Mulder, 2019). 

Globally, countries such as Finland, Australia, and Canada have successfully 

implemented CBC models that emphasize critical thinking, problem solving, and 

applied knowledge in their education systems (Lovat et al., 2020). In Finland, for 

example, curriculum reform is credited with promoting a more student-centered 

learning environment where mathematical competencies are developed through 

practical application and collaborative learning (Sahlberg, 2011).  
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Similarly, the Australian curriculum framework places considerable emphasis on 

competencies, ensuring that students are well prepared for future educational and 

professional challenges (MCEETYA, 2008). The success of these implementations is 

often attributed to robust teacher training programs, ongoing curriculum evaluation, and 

strong political support. Countries that have adopted CBC models also tend to invest 

heavily in teacher professional development to ensure that educators can effectively 

deliver competency-based instruction (Darling-Hammond, 2017). This global 

perspective highlights the importance of comprehensive support systems to achieve 

successful CBC implementation.  

In the African context, the adoption of CBC frameworks varies widely. Countries such 

as South Africa and Ghana have initiated curriculum reforms aimed at embedding 

competencies in their education systems. The South African Curriculum and 

Assessment Policy Statement (CAPS) emphasize outcomes-based education that aligns 

with CBC principles by focusing on what students should be able to do with their 

knowledge (Department of Basic Education, 2011). Similarly, Ghana's reform efforts 

are aimed at aligning the curriculum with the practical skills and competencies 

necessary for the 21st century (Ghana Education Service, 2020). However, the 

implementation of CBC in many African countries faces significant challenges. Issues 

such as limited resources, inadequate teacher training and socio-economic disparities 

often hinder the effective implementation of competency-based initiatives (UNESCO, 

2021). Despite these challenges, regional efforts aim to overcome these barriers through 

collaborative approaches and regional policy frameworks that emphasize quality 

education and inclusiveness (African Union, 2016).  
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Kenya's move towards a competency-based curriculum (CBC) began with the 

introduction of a new curriculum framework in 2017. The CBC was designed to address 

the limitations of the previous education system, which was heavily focused on routine 

learning and national examinations. The new curriculum emphasizes practical skills, 

critical thinking and a holistic approach to education (Kenya Institute of Curriculum 

Development [KICD], 2020). Early reports suggest that CBC implementation has had 

a mixed impact on elementary school students' performance in mathematics. According 

to KNEC (2021), although there have been improvements in certain areas; challenges 

remain, particularly in terms of resource allocation and teacher preparedness. Several 

factors influence the effectiveness of CBC in improving mathematics performance, 

including the adequacy of instructional materials, the level of teacher preparation, and 

the extent to which the curriculum is integrated into classroom practice (Sifuna, 2020). 

In Machakos sub-county, the center of which the research focused, CBC 

implementation has seen both progress and challenges. Schools in the region have made 

efforts to adapt to the new curriculum, but challenges such as large class sizes, 

insufficient teaching resources and varying levels of teacher competence continue to 

affect performance outcomes (Mwaura et al., 2019). The local context also presents 

unique challenges, including socio-economic factors that affect access to and quality of 

education. Global and regional experiences with CBC highlight the critical need for 

targeted support to ensure successful implementation. In Kenya, while the CBC 

represents a significant step towards a more effective education system, its success 

depends on addressing several key factors. First, investment in comprehensive teacher 

training programs is essential. Second, it is essential to improve resource allocation and 

infrastructure. Schools in Machakos and similar regions often struggle with limited 
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resources that can hinder the effective implementation of CBC. Finally, fostering 

community and parent involvement can play a key role in improving educational 

outcomes. 

2.3 Performance in Mathematics 

 Performance in mathematics varies significantly around the world and is influenced by 

educational systems, cultural attitudes and resource availability. According to the 

Program for International Student Assessment (PISA) reports, countries such as China, 

Singapore and Hong Kong consistently rank high in mathematics performance (OECD, 

2022). These countries typically emphasize rigorous curriculum standards, rigorous 

testing, and extensive teacher education programs (Hattie, 2009). Conversely, countries 

with less developed educational infrastructure often struggle with lower performance 

indicators. For example, low student achievement in several sub-Saharan African 

countries has been attributed to insufficient resources, less qualified teachers and 

inadequate support mechanisms (UNESCO, 2021).  

The Global Competence Framework provided by the OECD also emphasizes the role 

of socio-economic factors in mathematics achievement. Students from affluent 

backgrounds often have better access to learning resources and extracurricular support, 

leading to higher performance (OECD, 2022). This global perspective underscores the 

complex interplay between educational quality, socioeconomic status, and 

performance.  

In Africa, performance in mathematics is influenced by different educational practices 

and levels of resource availability. The Trends in International Mathematics and 

Science Study (TIMSS) shows that African countries, including Kenya, often perform 
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below the global average in mathematics (Mullis et al., 2020). Contributing to this are 

inadequate educational materials, overcrowded classrooms and a lack of qualified 

teachers. The African Union Education and Training Strategy highlights the need for 

significant investment in education to address these disparities and improve literacy 

across the continent (African Union, 2016). Regional initiatives such as the East 

African Community (EAC) Education Strategy aim to improve educational outcomes 

by standardizing curricula and supporting teacher development (EAC, 2020). Despite 

these efforts, disparities persist, particularly in rural areas where access to quality 

education is limited.  

In Kenya, mathematics performance among primary school students has shown mixed 

results. The implementation of the Competency-Based Curriculum (CBC), introduced 

in 2017, aims to shift the focus from rote learning to the development of practical skills 

and competencies (Kenya Institute of Curriculum Development [KICD], 2020). Early 

evaluations indicate that CBC has achieved some success in engaging students more 

actively in the learning process, although challenges remain. Performance data from the 

Kenya National Examinations Council (KNEC) shows that mathematics remains a 

challenge. Although there have been improvements in overall literacy rates, students 

often struggle in mathematics due to factors such as insufficient teaching resources, 

large class sizes and varying levels of teacher competence (KNEC, 2021). 

Mwaura et al. (2019) highlighted that, despite curriculum reforms, a performance gap 

in mathematics between urban and rural schools persists due to differences in resource 

allocation and teacher education. Aligning curriculum changes with effective classroom 

practices is a significant challenge in the Kenyan context. While CBC aims to promote 
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a more holistic educational approach, its success depends on comprehensive teacher 

training and consistent implementation (Sifuna, 2020). In addition, parental 

involvement and community support play a critical role in improving student 

achievement, but these aspects are often undervalued.  

The global and regional problems observed in mathematics underline the need for a 

multifaceted approach to improving education. In Kenya, the move to a competency-

based curriculum is a promising development, but its success will largely depend on 

addressing systemic issues such as teacher training, resource allocation, and community 

engagement. Strengthened support for teachers, along with increased investment in 

educational resources, can close identified performance gaps. Learning from global best 

practices such as integrating technology into education and fostering a culture of 

continuous assessment and feedback could benefit Kenyan education practices. 

Fostering collaborative approaches among educators, policymakers, and communities 

can also facilitate more effective curriculum implementation and improve overall 

student performance in mathematics. 

2.3.1 Teacher Induction and Performance in Mathematics 

The implementation of competency-based curricula (CBC) has received significant 

attention worldwide, particularly in terms of its impact on student performance in key 

subjects such as mathematics. The primary objective of the CBC is to equip students 

with the essential skills and competencies that will enable them to effectively navigate 

real-world challenges. In various educational contexts, several studies have shown that 

CBC can lead to increased student engagement and improved performance, especially 

when teachers are adequately trained and supported in new pedagogical approaches 
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(Wiggins & McTighe, 2005). Globally, the move towards CBC reflects a growing 

recognition that simply imparting knowledge is not enough to prepare students for a 

complex and rapidly evolving world (UNESCO, 2016). 

Countries such as Finland and Singapore have adopted CBC principles and integrated 

experiential learning and critical thinking into their mathematics curricula. Research 

has shown that students in these systems demonstrate higher levels of mathematical 

reasoning and problem-solving skills compared to their peers in traditional curricula 

(Killen, 2015). The success of these models underscores the importance of teacher 

training and ongoing professional development in effective CBC implementation, as 

teachers are instrumental in translating curriculum goals into classroom practice 

(Darling-Hammond, 2017). In the African context, the challenges associated with CBC 

implementation are linked to various socio-economic and infrastructural factors. Many 

countries on the continent, including Kenya, have embarked on curriculum reforms 

aimed at aligning educational outcomes with the needs of the labor market and society 

(African Union, 2018). The African Union's Agenda 2063 emphasizes the importance 

of education in promoting innovation and economic growth and highlights the need for 

competency-based approaches (AU, 2018). However, the extent to which these reforms 

improve student performance in mathematics remains insufficient.  

In Kenya, CBC implementation is characterized by optimism and apprehension. The 

Kenya Institute of Curriculum Development (KICD) has spearheaded the 

implementation of CBC, which emphasizes student-centered teaching methods, 

practical application of knowledge and an assessment framework that reflects 

competence rather than mere retention of content (KICD, 2019). The aim of this reform 
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is to improve performance in critical subjects such as mathematics, which are the 

foundation of science and engineering education. However, the successful 

implementation of CBC in Kenya largely depends on the readiness and support of 

teachers. Studies reveal that many teachers feel inadequately trained to effectively 

implement the new curriculum, raising concerns about the quality of mathematics 

education (Ochieng & Nasasu, 2020). Teacher training programs are essential to equip 

educators with the skills and confidence needed to successfully implement CBC. A 

well-structured adaptation process can increase teachers' content knowledge and 

pedagogical skills, which in turn can improve student achievement (Ingersoll, 2001). 

Research shows that engaging teachers in Continuous Professional Development 

(CPD) initiatives fosters a deeper understanding of competency-based methodologies, 

enabling them to effectively implement innovative teaching strategies (Guskey, 2002). 

In Kenya, teacher professional development models that are collaborative, ongoing, and 

contextually relevant have shown promise in improving teacher capacity, thereby 

improving student achievement in mathematics (Ngoya, 2021). In conclusion, while the 

implementation of a competency-based curriculum presents opportunities to improve 

fourth-grade students' mathematics achievement in Machakos Sub-County, it requires 

a concerted effort in teacher education and sustained support. Experiences from global 

practice and African contexts underscore the essential role of well-prepared educators 

in a successful transition to a competency-based approach. Future research should delve 

deeper into specific strategies that can effectively support teachers in this 

transformation and ultimately contribute to improving outcomes in mathematics 

education. 
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2.3.2 The Adoption of New Lesson Planning Strategies and Performance in 

Mathematics 

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 Omujuwa (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.  
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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 (KICD, 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 (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-

county 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 
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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. 

2.3.3 Assessment Strategies and Performance in Mathematics 

The global learning landscape increasingly embraces competency-based curriculum 

(CBC) models that emphasize the need for students to develop skills and competencies 

that enable them to apply knowledge in real-world contexts. This shift is driven by the 

recognition that traditional rote learning methods do not adequately prepare students 

for the complexities of modern life and the workforce (OECD, 2018). In this context, 

effective assessment strategies in mathematics are essential, as they play a vital role in 

determining performance outcomes and ensure that students can demonstrate mastery 

of basic skills. 

Globally, assessment strategies have evolved to include formative and summative 

assessments that emphasize critical thinking, problem solving and the practical 

application of mathematical concepts. Formative assessments such as quizzes, peer 

assessment, and observational methods allow teachers to monitor progress and modify 

instruction accordingly (Black & Wiliam, 1998). Conversely, summative assessments 

focus on evaluating student learning at the end of a unit of instruction by comparing it 

to standardized benchmarks. Research has shown that schools using a balance of both 

types of assessment achieve better results because they encourage ongoing engagement 

and reflection among students (Harris & Brown, 2018). In the African context, the 

incorporation of competency-based approaches has gained momentum, especially as 
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countries seek to respond to educational demands resulting from globalization and 

technological advancement. For example, several countries have initiated reforms to 

align educational practices with the competencies required in the labor market (African 

Union, 2016).  

Despite this progress, the effectiveness of these approaches is limited by issues such as 

inadequate teacher preparation, limited resources, and contextual socioeconomic 

factors. A study by Mugo and Kabiru (2020) highlights that in many African countries, 

including Kenya, CBC implementation remains inconsistent and assessment practices 

lag behind pedagogical reforms. In Kenya, the introduction of a competency-based 

curriculum aims to promote holistic education that equips students with practical skills. 

The Kenya Institute of Curriculum Development (KICD, 2019) emphasizes that 

effective assessment should reflect students' abilities to apply mathematics in a variety 

of contexts. Findings from many local studies indicate that when teachers use a variety 

of assessment strategies—such as project-based learning, oral presentations, and real-

life problem solving—students demonstrate improvements in mathematics (Ngoya, 

2021).  

However, challenges remain in achieving consistency in the implementation of these 

strategies across schools, particularly in rural areas such as Machakos sub-county, 

where resource constraints may limit the implementation of innovative assessment 

methods (Orodho, 2018). Research suggests a correlation between the types of 

assessment methods used and student performance in mathematics. For example, 

teachers who integrate formative assessment report higher student engagement and 

understanding of math concepts (Mbagaya, 2020). Yet there is a significant gap in 
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teacher education regarding effective assessment strategies within CBC, as many 

educators still rely on traditional assessment methods that emphasize memorization 

over application (Waweru & Kihoro, 2021).  

In conclusion, while global trends and regional initiatives lead to the adoption of 

competency-based educational frameworks, effective assessment strategies should be 

prioritized to improve mathematics performance. In Kenya, especially in regions such 

as Machakos sub-county, equitable access to training and resources is essential for the 

successful implementation of CBC and subsequent improvement in student 

achievement in mathematics. Addressing these differences will be critical to realizing 

the intended benefits of CBC 

2.3.4 Supervision of the Implementation of CBC and Performance in 

Mathematics. 

The move towards competency-based education (CBE) around the world reflects a 

growing recognition of the need for education systems to equip students with 

appropriate skills for life and work. This pedagogical shift emphasizes not only the 

mastery of the subject matter, but also the ability to apply knowledge and skills in real 

contexts (Lau & Lim, 2018). Globally, studies show that competency-based curricula 

increase student engagement and critical thinking, especially in subjects such as 

mathematics that have traditionally relied on rote teaching (Dede et al., 2016). Across 

Africa, adoption of competency-based curricula varies, with several countries working 

to align their education systems with international best practices. The African Union's 

Agenda 2063 emphasizes the need for educational reforms that respond to the evolving 

demands of the labor market (African Union, 2015).  
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Research shows that when competency-based education is implemented effectively, it 

can significantly improve student achievement in math and other STEM subjects. For 

example, a study conducted in South Africa revealed that schools that adopted a 

competency-based approach saw improvements in students' problem-solving and 

mathematical reasoning skills (Reddy et al., 2019). The introduction of the 

Competency-Based Curriculum (CBC) by the Ministry of Education in Kenya in 2017 

has sparked considerable debate about its effectiveness and impact on student 

performance in key subjects such as mathematics. Several researchers have explored 

the underlying principles of CBC, emphasizing its focus on learner-centered 

experiences and holistic skill development (KICD, 2020). However, the successful 

implementation of CBC is conditional on effective supervision and support systems in 

schools. Supervision plays a key role in the implementation of CBC by ensuring that 

teachers follow the new curriculum directions and use appropriate teaching strategies. 

Effective supervision supports the professional development of teachers and allows 

them to adapt teaching methods to meet the diverse needs of students. Studies show 

that when supervisors actively engage teachers through regular evaluations and targeted 

training, teacher performance and, in turn, student outcomes improve significantly 

(Oduor, 2021). The role of school management is also essential; a supportive school 

environment that facilitates teacher collaboration and resource sharing tends to produce 

better learning outcomes (Suleiman, 2019). Despite these positive indicators, 

challenges remain evident in the Kenyan context. Many teachers report feeling 

underprepared to implement CBC due to limited training and resources (Omondi & 

Abok, 2022). Additionally, specifications for assessing student performance in the 
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context of CBC are still evolving, often leading to confusion among educators about 

how to effectively measure student competency in mathematics. 

A study by Mwoma and Muthwii (2020) pointed out that a lack of understanding of 

assessment frameworks contributes to inconsistent student achievement in mathematics 

across schools. In addition, the adaptability of teaching materials and assessment tools 

is essential to meet the objectives of CBC. Researchers have documented that aligning 

mathematics instruction with curricular competencies can significantly impact student 

learning outcomes (Koyan & Ovworo, 2021). Active involvement of stakeholders, 

including parents and community members, improves the learning environment and 

promotes student engagement in mathematics, thereby improving performance. In 

conclusion, while the transition to a competency-based curriculum in Kenya presents 

many opportunities to improve the performance of fourth-grade students in 

mathematics, its success is highly dependent on effective supervision, teacher 

preparation, and a supportive learning environment. Continued research and evaluation 

are essential to refine these practices and to support a strong educational framework 

that adequately prepares students for future challenges. 

2.4 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 
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in Kenya, which emphasizes active student participation, problem solving, and 

application of knowledge in real-world situations. Competency-based curriculum 

application in a competency-based curriculum, the emphasis is on competency rather 

than simply delivering content.  

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. This involvement increases 

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. This is 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).  

Implementing a constructivist approach can be useful for teachers who may be 

adequately trained in facilitating this type of learning. In Kenya, many teachers may 

still rely on traditional teaching methods, leading to inconsistencies in how CBC is 
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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). The Constructivist learning 

theory therefore presents a robust framework for understanding and implementing 

mathematics competency education among fourth graders in Machakos County, its 

strengths, such as encouraging active engagement and critical thinking, are consistent 

with CBC implementation. 

The constructivist theory of learning, emphasizes active student participation, 

experiential learning, and knowledge construction through reflection and social 

interaction. Its strengths include promoting critical thinking, problem-solving, and deep 

understanding of mathematical concepts, which align with CBC’s goal of developing 

practical skills and competencies. It also fosters motivation and engagement, especially 

in subjects like mathematics that students may find challenging. Additionally, it 

encourages collaboration, enhancing communication and social skills vital for holistic 

education. However, weaknesses include its heavy reliance on adequate resources, 

trained teachers, and supportive learning environments; under-resourced schools and 

untrained teachers may struggle to implement constructivist approaches effectively. 

Furthermore, standardized assessments often emphasize rote memorization, conflicting 

with constructivist principles of competency and application, which can pressure 

teachers to revert to traditional methods. In the context of Machakos County, this theory 
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is highly applicable for understanding how active, experiential learning can improve 

mathematics performance among fourth graders. Its emphasis on student-centered 

learning and social interaction aligns with CBC’s objectives, but addressing resource 

limitations and teacher training remains crucial for successful implementation. 
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2.5 Conceptual Framework 

The conceptual framework for this study is presented in the Figure 2.1  

 

 

 

 

 

 

 

 

 

 

 

Source: Researcher (2023) 

Figure 2.1: Conceptual Framework showing the Relationship between Competency 

Based Curriculum implementation and the performance in Mathematics 

among Grade 4 primary school pupils’ 

In the study, the relationship between the independent variable, CBC (Competency 

Based Curriculum) implementation, and the dependent variable, performance in 

mathematics, is influenced by several intervening variables that can either facilitate or 
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hinder this relationship. CBC implementation encompasses various activities and 

strategies that directly impact how mathematics is taught and learned. For instance, 

teacher induction plays a crucial role, as the extent, content, and frequency of induction 

sessions determine how well teachers understand and embrace the new curriculum. 

Effective induction equips teachers with the necessary knowledge and confidence to 

implement CBC effectively. Similarly, the adoption of new lesson plan strategies and 

schemes of work reflects teachers' willingness and ability to integrate CBC principles 

into their teaching practices, which directly influences student learning outcomes. 

Assessment strategies are also vital; the adoption of CBC-aligned assessment methods 

ensures that evaluation accurately measures students’ competency development, 

thereby impacting their performance in mathematics. Program supervision, including 

its extent and frequency, provides ongoing support, feedback, and quality assurance, 

ensuring that teachers adhere to CBC guidelines and continuously improve their 

delivery. Intervening variables such as teacher attitudes and motivation significantly 

influence how effectively teachers implement CBC, as motivated and positive attitudes 

can enhance teaching quality. School infrastructure and resources support the practical 

aspects of CBC, ensuring that teachers and students have access to necessary materials 

and conducive learning environments. Additionally, government policies and the 

adoption of innovative teaching methodologies can either promote or challenge the 

successful implementation of CBC. In summary, while CBC implementation directly 

influences mathematics performance, the actual outcomes are mediated by these 

intervening variables. Their collective impact determines how effectively the 

curriculum translates into improved student achievement in mathematics. 

 



 

 

32 

2.6 Summary of Literature and Research Gaps 

The literature review highlights that competency-based curriculum (CBC) adoption 

globally, including in Finland, Australia, and parts of Africa like South Africa and 

Ghana, has improved educational outcomes through emphasis on practical skills, 

critical thinking, and student-centered learning. Success factors include robust teacher 

training, ongoing evaluation, and stakeholder support. In Kenya, CBC implementation 

began in 2017 to address limitations of rote learning, aiming to enhance mathematics 

performance; however, challenges such as resource shortages, large class sizes, and 

inadequate teacher preparedness persist, especially in rural areas like Machakos. 

Effective lesson planning, assessment strategies, and supervision are crucial for 

successful curriculum delivery, with studies indicating that well-trained teachers using 

varied assessment methods improve student engagement and achievement in 

mathematics. Conversely, insufficient training, lack of resources, and inconsistent 

evaluation hinder progress. Globally and regionally, systemic issues such as 

infrastructural deficits, socio-economic disparities, and limited support mechanisms 

impact performance. The literature emphasizes that for CBC to positively influence 

mathematics outcomes, sustained teacher professional development, resource 

allocation, stakeholder involvement, and effective supervision are essential. Overall, 

while CBC offers significant potential, its success hinges on addressing contextual 

challenges through targeted support and continuous evaluation. The research gap 

involves limited understanding of CBC implementation's effectiveness in Machakos, 

including resource impacts, teacher readiness, contextual challenges, and lack of 

systematic evaluation, hindering improvements in fourth-grade mathematics 

performance and curriculum optimization. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This section describes the research design, sampling techniques and sample size, 

research instrument, validity and reliability of the instrument, data collection procedure, 

data analysis techniques and ethical considerations. 

3.2 Research Design 

The study employed a mixed-methods design, combining quantitative data from 

standardized mathematics test scores of 4th graders at selected elementary schools with 

qualitative data gathered through interviews and focus group discussions with teachers 

and administrators. This approach provided a comprehensive understanding of student 

performance while also exploring the contextual factors, challenges, and successes 

related to the implementation of the competency-based curriculum (CBC). The mixed-

methods design enabled the researchers to triangulate findings, offering richer insights 

into how curriculum implementation influences learning outcomes and addressing both 

statistical trends and stakeholder perspectives. According to Johnson et al. (2022), 

mixed-methods research enhances the depth and validity of educational studies by 

integrating numerical data with contextual insights, which is crucial for evaluating 

complex interventions like curriculum reforms. 

3.3 Location of Study 

The location of the study is Machakos Sub-County, which stretches from latitude 0° 

45´ South to 1° 31´ and longitude 36° 45´ to 37° 45´ East. It has 7 wards, which are:  

Kalama, Mua, Mutitini, Machakos Central, Mumbuni North, Muvuti/Kiima-Kimwe, 



 

 

34 

and Kola. The sub-county has a total of 81 Primary schools. The choice of Machakos 

sub-County for this study is justified due to its diverse educational environment, where 

there are 81 primary schools spread across seven wards. This geographic and 

demographic diversity allows for a comprehensive examination of competency-based 

curriculum implementation and its impact on fourth grade students' performance in 

mathematics and provides valuable insights. 

3.4 Target population 

The target population is a large group of people, which has one or more characteristics 

in common on which the research study was focused (Kothari 2005). The study targeted 

the head teachers, teachers of Mathematics and grade four pupils from all the public 

and private primary schools in Machakos Sub-County. Information available from the 

sub-county Director of Education (SCDE), Machakos Sub-County shows that there is 

a total of 81 primary schools in the sub-county. Of these, 64 are public schools while 

17 are private ones. As at January 2025, there were 64 school heads in the public schools 

and 17 in the private schools. At the same time, there were 81 teachers in the sub-county 

teaching mathematics to Grade Four pupils. Of these, 64 were teaching in public 

schools while 17 were teaching in private schools. Finally, concerning the pupils, they 

were 2,842 in public schools while those in private schools they were 526. This 

provides a total population size of 3,530. 

3.5 Sample Size and Sampling procedures 

Sampling is the procedure of selecting an adequate number of elements or participants 

from the population of a study and gaining information on the general characteristics 

or features as representative of the whole population (Mugenda and Mugenda, 2003).  
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This study adopted the multi-stage sampling technique: stratified random sampling was 

used to select 19 public primary and 5 private primary schools in Machakos Subcounty, 

which formed 30% of the schools in each category (Mugenda and Mugenda, 2003); in 

each of the 24 sampled schools, one grade 4 stream was randomly sampled; one head 

teacher was purposively sampled and the one grade 4 mathematics teacher for the 

sampled stream was purposively sampled.  Table 3.1 presents the sample distribution. 

Table 3.1: Sampling Matrix 

Category       Target Population             Sample Size      Sampling Method    

                   Public    Private    Public        Private                                               Totals 

Schools        64         17         19 (30%)       5 (30%)            Stratified Random        24 

Heads          64          17        19 (30%)        5 (30%)           Purposive                       24 

Streams      75          21          19 (25%)       5 (23%)           Random                          24 

Grade 4 mathematics  

Teachers     64          17         19 (30%)       5 (30%)           Purposive                        24 

Source: The Researcher (2025) 

3.6 Research Instruments 

According to Kerlinger (2003), questionnaires and interviews are the main research 

instruments used to collect data in a survey research study.  The study used: 

Questionnaires for headteachers and grade 4 mathematics teachers; Interview Guide for 

headteachers; and Competence Mathematics test for Grade Four pupils. 
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3.6.1 Questionnaires 

The questionnaires for head teachers and Grade 4 Mathematics teachers aimed to 

evaluate their use of the Competency-Based Curriculum (CBC) in planning and 

assessing Mathematics lessons, as well as their induction and supervision practices. 

These were closed-ended questionnaires featuring a Likert scale, where respondents 

selected responses ranging from Strongly Disagree (1) to Strongly Agree (5). This 

scaling allowed for quantifiable measurement of attitudes, practices, and challenges 

related to CBC implementation. Such Likert-scale questionnaires are widely used for 

their simplicity and effectiveness in capturing perceptions and behaviors in educational 

research (Amin, 2021). 

3.6.2 Interview Guide 

The interview guide was prepared and used for head teachers. The tool was semi-

structured containing both closed and open-ended questions to provide in-depth 

information. The semi-structured interview guide was designed to facilitate a 

comprehensive understanding of head teachers' perspectives, combining closed 

questions for quantitative data and open-ended questions for qualitative insights 

(Kumar, 2020). This approach allows for flexibility in probing deeper into responses, 

capturing nuanced information about educational practices and leadership styles. The 

tool was pre-tested to ensure clarity and relevance, increasing its reliability and validity. 

Using semi-structured interviews enables researchers to explore specific themes while 

also allowing respondents to express their views freely, which enriches the data quality 

and depth of analysis (Kumar, 2020). This method is widely recommended for 

educational research to gather detailed contextual information. 
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3.6.3 Competence Mathematics test for Grade Four pupils 

The researcher utilized a written Mathematics test to collect information on the 

educational performance of pupils. The pupils attempted the written test on the cardinal 

skills in Mathematics which tested skills of reading, writing and calculation of sums. 

The mathematics test was standardized by ensuring consistent administration 

procedures, clear instructions, and uniform scoring criteria. The test items were 

carefully developed and piloted to establish reliability and validity, ensuring that all 

pupils faced the same questions under similar conditions, allowing for fair comparison 

of their performance. 

3.7 Piloting of the Research Instruments 

According to Orodho (2018), Pilot study is the pre-testing of particular research 

instruments with a view that it might give advance warning about where the main 

research paper could fail, where research protocols may not be followed, whether 

proposed methods, instruments are inappropriate or too complicated. An instrument 

may be unreliable and therefore some revision and improvements may be necessary for 

it to be able to give a reliable data for the study. The research instruments were pilot-

tested in 1 public primary school and 1 private primary school which were randomly 

selected from Kathiani Sub-County. Kathiani Sub-County was selected for piloting 

because it offers a representative mix of both public and private primary schools, 

allowing for diverse feedback on the research instruments. 

3.8 Validity of the Research Instruments 

Validity is the accuracy and meaningfulness of inferences, which are based on the 

research results, in other words, validity is the degree to which results obtained from 



 

 

38 

the analysis of the data actually represent the phenomenon under study (Mugenda and 

Mugenda, 2003). The researcher sought opinion of supervisors and other research 

experts from the school of Education, Machakos University to ensure validity of the 

instrument. The supervisors being experts in education validated the research 

instruments. The piloting of the instruments also enhanced the validity of the 

instruments.  

3.9 Reliability of the Instruments 

According to Mugenda and Mugenda, (2003), reliability refers to the extent to which 

an instrument measures a variable precisely and gives the same results under the same 

conditions over time. After piloting the instruments, Likert scale items were subjected 

to Cronbach alpha test of reliability through the Split-Half method. This measures the 

internal consistency of elements in a study, how closely related elements or set of items 

are in as a group or population. Cronbach's alpha was subsequently calculated based on 

these correlations and was found to be 0.82 suggesting that the instruments had a high 

level of internal consistency in accordance with recommendation of Mugenda and 

Mugenda (2003). 

3.10 Data Collection Procedures 

The researcher obtained an introductory letter from The Graduate School of Machakos 

University, an Authorization Letter, and a Research Permit from the National 

Commission for Science, Technology, and Innovation (NACOSTI). Additionally, the 

researcher sought an authorization letter from The County Director of Education in 

Machakos. The researcher then made appointments with the primary school head 

teachers and personally administered the research instruments to the respondents. The 
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first day in each school was used to arrange for the data collection. The second day was 

used to administer the competence test to grade 4 learners; the third day was for the 

administration of the Questionnaires to headteachers and grade 4 mathematics teachers; 

while the fourth day was used to administer the Interview to the headteachers, to collect 

qualitative data. 

3.11 Data Analysis Technique 

According to Orodho (2018), data analysis is the most significant part of any research 

and the method used for data analysis the backbone or the foundation pillars. During 

editing, data was checked for completeness before the analysis. The quantitative data 

were entered and analyzed using descriptive statistical techniques with the help of the 

Statistical Package for the Social Science (SPSS Version 28). The results were 

presented in tables, charts, frequencies and percentage distribution. Qualitative data 

were analyzed thematically and presented in narrative form. 

3.12 Ethical Considerations 

The study adhered to essential ethical considerations to ensure the integrity and 

confidentiality of respondents. According to Mutula and Kyalo (2018), research ethics 

involve a set of values and standards that guide scientific inquiry. The researcher 

committed to maintaining respondent confidentiality by safeguarding private 

information and ensuring it was not disclosed to third parties. Respondents were assured 

that their identities would remain anonymous, and no identifying details would be 

revealed in any form of communication. Informed consent was obtained by clearly 

explaining the purpose and procedures of the research, allowing participants to 

volunteer willingly and provide honest responses through signed consent forms. 
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Additionally, the researcher took measures to securely store collected data, both 

physically and digitally. Hard copies of raw data were filed for easy reference, while 

analyzed data was stored on electronic devices such as CDs and flash drives, ensuring 

proper data management and protection. These ethical practices fostered trust between 

the researcher and participants, maintained the integrity of the research process, and 

complied with standard research ethical guidelines.  
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CHAPTER FOUR 

DATA ANALYSIS, INTERPRETATION AND DISCUSSIONS 

4.1 Introduction 

Chapter four of the study comprises of findings, interpretation and discussions. The 

chapter has two main sections: sections one and two. Section one presents the study’s 

response rate, reliability of the data and demographic characteristics of the participants 

and section two contains an analysis of the results based on the study objectives. 

As stated earlier in Section 1.4 of Chapter One, the purpose of this study was to examine 

the extent to which CBC has been implemented and its effect on performance in 

Mathematics among Grade 4 pupils in public and private primary schools in Machakos 

Sub-County. The study therefore addressed itself to the following four objectives: 

1. To establish how teachers of Mathematics induction on CBC affects 

performance in Mathematics in among Grade 4 pupils 

2. To determine how adoption of new CBC lesson planning strategies by 

Mathematics teachers affects performance among Grade 4 pupils 

3. To establish how teachers of Mathematics adoption of new CBC assessment 

strategies affects performance among Grade 4 pupils 

4. To determine how the supervision of the implementation of CBC affects 

performance in Mathematics among Grade 4 pupils 

4.2 Response Rate 

The data in Table 4.1 show that the study achieved 100% response rate. 
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Table 4.1: Instruments Response Rate 

Category of 

Participants 

Instruments 

Administered 

Instruments 

Returned 

Response 

Rate (%) 

Head Teachers’ 

Interviews 

24 24 100 

Mathematics Teachers’ 

Questionnaires 

24 24 100 

Grade Four Pupils’ Tests 337 337 100 

Overall Response Rate 385 385 100 

The 100% response rate from all participants demonstrates high levels of engagement 

and willingness to take part in the study, thereby enhancing the reliability of the results 

(Fowler, 2014). Achieving a complete response rate reduces potential bias and 

strengthens the generalizability of the findings related to the implementation of the 

competency-based curriculum (Creswell, 2014) 

4.3 Participants Demographic Characteristics 

In this section was discussed the demographic characteristics of the study’s participants. 

This analysis was based on the salient features of the study subjects. 

4.3.1 Gender of Participants 

The study reported the Gender of Grade 4 teachers, head teachers and the pupils who 

participated in the study. Concerning gender of the Grade 4 teachers, Figure 4.1 below 

shows that 15 (53%) of them were female while nine (47%) were male. This implies 

that women are embracing science subjects which originally were associated with men.  
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Figure 4.1: Gender of Grade Four Teachers 

The involvement of 15 female teachers and nine male teachers in the survey indicates 

a notable gender imbalance that could influence views on the implementation of a 

Competency-based Curriculum in mathematics (Eagly and Carli, 2003). This disparity 

may restrict the breadth of the combined findings and potentially impact the overall 

comprehensiveness of the study. It highlights the importance of adopting inclusive 

sampling strategies to ensure diverse perspectives are represented, thereby enhancing 

the validity and relevance of the results (Acker, 2006). 

Table 4.2: Gender of Head Teachers 

Gender  Frequency Percent 

 

Male 17 71 

Female 7 29 

Total 24 100 

The distribution of school head teachers, with 29% female and 71% male, underscores 

the notable representation of women in leadership positions within Machakos sub-
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county. This gender diversity has the potential to positively influence the 

implementation of a competency-based curriculum, as varied leadership can foster a 

range of perspectives and promote inclusive teaching approaches (Brady et al., 2020). 

Promoting gender diversity in educational administration can enhance collaboration 

and ultimately contribute to improved student performance in subjects like mathematics 

(Shields, 2021). 

 

Figure 4.2: Gender of Pupils 

The gender distribution of Grade 4 students in Machakos sub-county, with 55% female 

and 45% male, reflects a modest imbalance favoring female students. This demographic 

trend may influence classroom interactions and engagement with the curriculum, 

especially in mathematics, where gender stereotypes are commonly encountered (Stoet 

& Geary, 2018). Implementing targeted interventions and mentorship programs to 

encourage greater participation of girls in mathematics can enhance their performance 

and foster a more equitable learning environment (Sullivan et al., 2019). 

Male, 45%

Female, 55%
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4.3.2 Education Level of Participants 

The study sought to establish the education level of grade 4 Mathematics teachers and 

head teachers enrolled into the study as shown in tables 4.3 and 4.4; 

Table 4.3: Education Level of Grade 4 Teachers 

Education  Frequency Percent 

 

Certificate 6 25.0 

Diploma 9 37.5 

Degree 9 37.5 

Total 24 100.0 

 

The above table indicates that the education level of grade 4 mathematics teachers is  

fairly spread between Degree (37.5%), Diploma (37.5%) and Certificate (25%). 

Table 4.4: Education Level of Head Teachers 

Education Frequency Percent 

 

Diploma 9 37.5 

Degree 15 62.5 

Total 24 100.0 

The educational qualifications of school head teachers in Machakos subcounty was 

clustered in two areas: Degree (62.5%) and Diploma (37.5%). This level of education 

was fairly adequate, for headteachers who were in charge of guiding curriculum 

implementation and enhancing teacher performance (Hallinger & Heck, 2010).   

Therefore, investing in the ongoing professional development of school head teachers 

is vital for the continuous improvement of the education system. 
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4.3.3 Mathematics Performance Levels of Pupils 

The study sought to explore the extent to which the implementation of CBC affect 

performance in Mathematics among grade 4 pupils in public and private primary 

schools in Machakos Sub-County, Machakos County, Kenya 

Table 4.5: Summary Scores 

Gender of pupils Average Mark        Minimum Mark                  Maximum Mark 

Boys 21.57 15 25 

Girls 21.20 16 25 

The average mathematics scores in Machakos Sub-County show boys (21.57) and girls 

(21.20), reflected similarity in performance levels. The score ranges, with minimums 

of 15 for boys and 16 for girls and maximums of 25 for both, indicate that most students 

perform within a narrow band, though outliers may influence the overall results 

(Sullivan et al., 2019). The mean performance is high, implying a possible boost due to 

the adoption of CBC. These findings highlight the importance of implementing 

harmonized adoption of CBC to meet diverse learning needs and promote equitable 

achievement in mathematics education (Baker et al., 2020). 

4.4 Teachers Induction on CBC and the Performance in Mathematics 

The study sought to establish the effect of teacher induction on CBC on Mathematics 

performance of grade 4 pupils in Machakos sub-county.   Grade 4 teachers were asked 

to rate statements related to how their induction to CBC on a scale of 1-5 where; 1= 

Strongly Disagree (SD), Disagree, 3=Undecided (U), 4=Agree (A), 5=Strongly 

Agree (SA). Table 4.6 presents summary statistics. 
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Table 4.6: Summary statistics on Grade 4 Mathematics Teacher Induction on 

CBC 

Variable SD D U A SA Mean Std. 

Deviation % % % % % 

The ministry conducted adequate 

induction on CBC curriculum. 

25.0 0.0 25.0 25.0 25.0 3.25 0.50 

The content of the induction program 

was adequate. 

0.0 25.0 25.0 25.0 25.0 3.25 0.50 

The frequency of induction was 

adequate. 

25.0 25.0 25.0 25.0 0.0 2.10 0.00 

The content of the induction program 

was relevant to the implementation of 

CBC. 

0.0 25.0 0.0 25.0 50.0 4.50 0.58 

The induction program has improved 

my skills and knowledge on 

implementation of CBC. 

25.0 25.0 0.0 25.0 25.0 3.75 0.50 

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 data presented in Table 4.6 reflects the perceptions of Grade 4 teachers in 

Machakos Sub-County, Kenya, regarding their induction on the Competency-Based 

Curriculum (CBC) implementation in mathematics. Notably, perceptions were mixed 

across various aspects of the induction program. For instance, 25% of respondents 

strongly disagreed on the adequacy of induction conducted by the ministry, 25% were 

undecided; thereby revealing concerns about the preparedness of educators. However, 

a significant 50% agreed that the content of the induction program was relevant to the 

implementation of CBC, which indicates a positive alignment between induction 

content and curriculum objectives. The program's impact on skill enhancement was also 
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acknowledged, with an equal distribution (25%) across "Strongly Disagree," "Agree," 

and "Not Sure." These findings suggest a need for continuous improvement in the 

induction processes, potentially by increasing frequency and expanding relevance to 

foster teacher confidence and competence in CBC implementation. Continued 

investment in professional development could enhance the quality of mathematics 

instruction among pupils (Bishop, 2022; Smith et al., 2021). 

4.4.1 Thematic results on Teachers Induction on CBC and the Performance in 

Mathematics 

The researcher conducted interviews among primary school head teachers to find out 

the extent of teacher induction in implementation of CBC. The head teachers were 

asked whether the teacher induction has helped the mathematics teachers in 

performance of mathematics. Qualitative interviews with head teachers revealed that, 

teachers’ induction on the implementation of CBC was very instrumental and has made 

them competent and therefore better performance of the students in Mathematics. For 

instance, head teachers were asked the following question: 

Has the teacher induction helped your teachers in the performance in Mathematics?  

One head teacher argued: 

“…Yes, they are well equipped with the right methodology and skills although 

in some topics the learners do not performs well.” (HT1) 

Yet, another head teacher had this to say: 

“...This induction is impacting well to the classroom teaching because this is 

refreshing hence improving the performance in mathematics. “(HT2) 

A head teacher had this to say: 

“…Induction was very critical in helping teachers to acquire relevant skills for 

the new curriculum, and all these teachers studied the old 8.4.4 system.” (HT3) 
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Another head teacher stated: 

"…Teachers need frequent training to effectively implement the Competency-

Based Curriculum in mathematics instruction."(HT4) 

A head teacher added:  

"…. We observed a marked improvement in pupils' problem-solving skills after 

CBC training for teachers."(HT5) 

 A head teacher commented:  

"…Parental involvement is crucial; fully engaged parents support their 

 children's understanding of CBC math concepts”. (HT6) 

 Another head teacher said:  

"…. The Resources and materials available for teachers significantly impact 

how  they teach mathematics under CBC.” (HT7) 

Another head teacher posited: 

"…With proper training, teachers can motivate students and make mathematics 

more engaging through CBC."(HT8) 

Qualitative findings of school principals on the impact of teacher induction on grade 4 

students' performance in mathematics reveal strengths and areas for improvement in 

the implementation of a competency-based curriculum (CBC) in Machakos County, 

Kenya. Several principals acknowledged the positive impact of adaptation on teachers' 

methodology and skills. For example, HT2 noted a refreshing impact on classroom 

instruction, leading to improved student achievement in mathematics, while HT5 

highlighted significant improvements in student problem-solving skills following the 

training. This is consistent with research findings showing that well-structured teacher 
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adaptation programs can increase teaching effectiveness and student achievement (Bill 

& Melinda Gates Foundation, 2019). 

Conversely, HT1 and HT4 expressed concern about the need for frequent training and 

the fact that, despite the induction, some topics continued to challenge students' 

performance. This suggests a gap between theoretical training and classroom 

applications, suggesting the need for ongoing professional development to help 

teachers effectively address specific mathematical concepts. Additionally, HT6 and 

HT7 highlighted the importance of parental involvement and availability of resources 

in increasing the effectiveness of CBC. Parental involvement significantly supports 

children's understanding and application of mathematical concepts, as highlighted by 

Hart et al. (2020). 

 In addition, access to quality resources and materials directly affects teaching methods, 

facilitating a more engaging learning environment. Finally, HT8 stated that with 

appropriate training, teachers can better motivate students and increase their 

engagement in mathematics. This reflects the importance of teacher effectiveness in 

influencing student motivation and performance and reaffirms the essential role of 

teacher continuing professional development in achieving CBC goals. In conclusion, 

while the on boarding process positively impacted teachers' abilities to implement CBC, 

ongoing training, parent involvement, and access to resources are critical elements that 

can further improve math performance in grade 4 students. 
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4.5 Teachers Adoption of CBC Lesson Planning and the Performance in 

Mathematics 

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).  

Summary results are shown in Table 4.7. 

Table 4.7: Summary Statistics on Grade 4 Mathematics Teacher Adoption of CBC 

Lesson Planning 

Variable SD D U A SA Me

an 

Std. 

Deviati

on 

% % % % % 

 

I am able to develop schemes of work 

with all CBC aspects?  

0.0 25.0 25.0 25.0 25.0 4.25 0.50 

 

I am able to develop lesson plans  

with all CBC aspects?   

0.0 25.0 25.0 25.0 25.0 4.25 0.50 

 

I am able to identify specific learning 

outcomes in all lesson plans?  

0.0 25.0 25.0 25.0 25.0 4.25 0.50 

 

I have adequate learning resources in 

your lesson plans?  

25.0 25.0 0.0 25.0 25.0 4.00 0.50 

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 data in Table 4.7 provide insight into the adoption of Competency-Based 

Curriculum (CBC) by Grade 4 mathematics teachers in Machakos Sub-County, Kenya. 

The responses indicated a high level of agreement among teachers regarding their 
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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 25% of teachers strongly agree and 25% 

agree with their ability to develop lesson plans. This observation is significant because 

identifying specific learning outcomes is critical to effective curriculum 

implementation. The literature emphasizes that clear learning outcomes enhance 

teaching quality and positively impact student performance (Lent & 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 resources like schemes of work and lesson plans. 

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 of CBC lesson 

planning among Grade 4 mathematics teachers in Machakos sub-district, concerted 
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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. 

4.5.1 Thematic Data on Teachers’ Adoption of CBC lesson planning and the 

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 mathematic 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: 

 "….I 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 above data, the introduction of a Competency-Based Curriculum (CBC) in 

Mathematics for Grade 4 students 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 process. This is consistent 
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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 & Millán, 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 
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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 mathematics performance. 

4.6 Teachers adoption of CBC assessment methods and the Performance in 

Mathematics 

The   study sought to establish the effect of teacher adoption of CBC assessment 

methods on Mathematics performance of grade 4 pupils in Machakos sub-county.   

Grade 4 teachers were required to rank statements related to teacher adoption of CBC 

assessment methods on a scale of 1-5 where; 1= Strongly Disagree (SD), Disagree, 

=Undecided (U), 4=Agree (A), 5=Strongly Agree (SA). Results are presented Table 

4.8. 
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Table 4.8: Summary statistics on Grade 4 Mathematics Teacher Adoption of CBC 

Assessment methods 

Variable SD D U A SA Mean Std. 

Deviation % % % % % 

I am able to develop set assessment 

criteria (Rubrics). 

0.0 0.0 25.0 50.0 25.0 4.25 0.50 

I often follow the set assessment 

criteria. 

0.0 25.0 25.0 25.0 25.0 3.50 1.00 

I often refer and use of the assessment 

rubrics 

0.0 25.0 0.0 50.0 25.0 3.25 1.50 

I often report and notify learners of 

their achievement at a given time 

0.0 0.0 25.0 25.0 50.0 4.50 0.58 

I find it easy to use task completion 

strategy in assessing mathematical 

competence. 

0.0 25.0 25.0 25.0 25.0 4.25 0.50 

None of the assessment strategies is 

superior to the other. 

0.0 25.0 0.0 50.0 25.0 3.75 1.26 

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 data in Table 4.8 reflect the adoption of assessment methods within the 

Competency-Based Curriculum (CBC) by Grade 4 mathematics teachers in Machakos 

County, Kenya. Summary statistics illustrate strengths and areas for improvement in 

the assessment methods used by teachers. First, it is notable that 75% of teachers either 

agree (50%) or strongly agree (25%) with their ability to develop assessment criteria, 

specifically rubrics, for evaluating student performance, resulting in a high mean score 

of 4.25 and a low standard. a deviation of 0.50. This suggests a thorough understanding 

of how to apply structured assessment methods in line with CBC objectives that 

prioritize competence over rote learning. This assertion is supported by research by 

Black and Wiliam (2018), which highlights the effectiveness of formative assessment 

in improving student learning when clear criteria are established.  
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Conversely, when analyzing how teachers adhere to the established evaluation criteria, 

an average score of 3.50 shows milder agreement, with 25% of respondents strongly 

disagreeing and another 25% agreeing. The variation (standard deviation 1.00) 

highlights the inconsistency in the application of these criteria, suggesting that although 

teachers are capable of creating assessment rubrics, their consistent use in practice may 

require further emphasis. This is consistent with the findings of Wiliam (2021), who 

notes that simply creating assessment tools is insufficient; the actual implementation of 

these guidelines is critical to student success. Regarding the use of assessment rubrics, 

a mean score of 3.25 indicates a rather tentative adoption, with only 25% of teachers 

strongly agreeing to their frequent use. This could point to a need for better training and 

resources to improve the integration of these tools into daily practice. In addition, there 

was a strong positive response (mean score of 4.50) to regular reporting of student 

achievement, suggesting that teachers engage in feedback mechanisms that are essential 

for student motivation and improvement (Hattie, 2009). 

Teachers' perception that no assessment strategy is better than others (mean 3.75) 

highlight the need for a balanced approach to assessment. Emphasis on the use of 

different assessment methods enables a more comprehensive understanding of pupils' 

competences. In conclusion, although the data show a generally positive attitude 

towards the adoption of CBC assessment methods among 4th grade mathematics 

teachers, the variability in the use of these assessments suggests that professional 

development and ongoing support are essential. Extended training can ensure 

consistency in the effective use of assessment rubrics while promoting deeper 

engagement with a variety of assessment strategies, ultimately improving student 

achievement in mathematics. 
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4.6.1 Thematic results on teachers’ adoption of CBC assessment methods and the 

Performance in Mathematics 

The researcher also conducted interview to find out the best assessment strategies used 

by mathematics teacher in their schools and according to the qualitative interviews, 

teachers prefer different methods of assessment. There are those who prefer written, 

observation as well as other strategies.  When asked the question; 

Which is the best assessment strategy is mostly used by teachers your school? A head 

teacher had these to say: 

"…Teachers have become more innovative with their assessment strategies 

within the CBC, yet we need to ensure that they are making full use of the rubrics 

developed for consistency." (HT1) 

A head teacher posited: 

 "….While the rubrics have been in place, I have noticed that teachers are not 

applying them consistently in their assessments, which is affecting our students' 

math performance.” (HT3) 

Another head teacher added: 

"….The introduction of CBC has motivated teachers to adopt different 

assessment methods, which I believe could be a game changer for students' 

understanding of mathematics." (HT3) 

A head teacher commented: 

"….Reporting of student results has improved, but we still have gaps in the 

effective use of assessment rubrics in the classroom." (HT4) 

A head teacher argued: 

 "…Teachers report that they are confident in setting assessment criteria,  

 however regular monitoring and support is essential to ensure consistency in 

 mathematics assessments." (HT5). 
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Another teacher stated: 

  "…I believe our teachers have embraced the task strategy, but we need to 

 bridge the gap in their training on the effective use of assessment tools." 

 (HT6). 

A head teacher added: 

 "….There has been a significant improvement in student performance as 

teachers have adopted CBC assessment methods, but we still have a long way 

to go to ensure that these methods are applied equally." (HT7). 

Another head teacher posited: 

"….Student involvement in assessment feedback has been beneficial, but 

ensuring that all teachers use assessment rubrics consistently is critical to 

maintaining performance in mathematics." (HT8) 

Statements of school principals (HTs) regarding the implementation of competency-

based curriculum (CBC) assessment methods reveal a mixed environment of adoption 

and effectiveness in improving fourth-grade students' mathematics performance in 

Machakos sub-district, Kenya. Several principals highlight the innovative spirit of 

teachers who adopt different assessment strategies within the CBC. For example, HT1 

reports that teachers are becoming more innovative, which is consistent with the 

findings of Phelps and Leadbetter (2020), who argue that a diversified approach to 

assessment can foster deeper understanding in students. However, HT3 points to 

inconsistencies in the application of these developed rubrics, which is consistent with 

the research of Wiliam (2021), emphasizing that successful implementation of 

innovative methods is largely dependent on consistent application to realize potential 

benefits.  

Although the development of rubrics is acknowledged, the observation of gaps in their 

effective use by HT4 companies suggests that while strategy formulation is essential, 

practical solutions are where the challenges lie. This view echoes the findings of Black 
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and Wiliam (2021), who argue that formative assessment produces better learning 

outcomes only when teachers are sufficiently trained to use it consistently. HT5 

supports this idea and argues that ongoing monitoring and support is essential to 

promote consistency of assessment, thereby achieving the full potential of CBC. HT6 

reflects the adoption of a task performance strategy and emphasizes the need for 

training in the effective use of assessment tools. This view is consistent with the 

research of Mourshed et al. (2014) which shows that teacher education significantly 

influences the successful application of assessment methods and highlights the need for 

capacity building initiatives.  

Additionally, HT7 observes a significant positive shift in student performance related 

to CBC methods, which is promising. However, this must be tempered by the 

recognition that there are differences in the application of these methods, suggesting a 

need for uniformity in practice. Finally, HT8 emphasizes the importance of student 

involvement in the assessment process as beneficial and emphasizes that consistent use 

of rubrics across the teaching staff is critical to sustaining progress. This resonates with 

Chick's (2017) findings about the benefits of engaging students in their learning 

processes. In summary, although the adoption of CBC assessment methods has initiated 

positive changes in fourth-grade students' performance in mathematics, challenges 

remain with the consistent application of these methods. Targeted professional 

development, continuous monitoring and systematic support of teachers are necessary 

to achieve meaningful improvements. These efforts could bridge the gaps identified by 

school principals and contribute to the achievement of desired learning outcomes in 

mathematics. 
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4.7 Teachers Supervision and the Performance in Mathematics 

The study also investigated the effect of Mathematics teacher supervision on 

Mathematics performance of grade 4 pupils in Machakos sub-county. Grade 4 teachers 

were asked to rate arguments associated with teacher supervision on a scale of 1-5 

where; 1= Strongly Disagree (SD), Disagree, 3=Undecided (U), 4=Agree (A), 

5=Strongly Agree (SA). Results are presented Table 4.9. 

Table 4.9: Summary Statistics on Grade 4 Mathematics Teacher Supervision 

Variable SD D U A SA Mean Std. 

Deviation % % % % % 

No action is taken against teachers 

who don’t attend the CBC induction 

programme. 

50.0 0.0 25.0 25.0 0.0 2.25 1.50 

In my school there is prompt 

supervision of the planning process. 

0.0 25.0 0.0 25.0 50.0 4.50 0.58 

In my school there is feedback on the 

quality of planning. 

0.0 0.0 0.0 50.0 50.0 4.50 0.58 

There is always positive feedback on 

the planning process. 

25.0 0.0 0.0 50.0 25.0 3.25 1.50 

No action is taken against teacher 

who does not plan lessons adequately. 

25.0 50.0 0.0 0.0 25.0 2.50 1.73 

An appropriate mentorship is given to 

teachers who have challenges in 

implementing CBC. 

25.0 25.0 25.0 25.0 0.0 4.67 0.58 

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 

Source: Author (2023) 

Summary statistics on the supervision of Grade 4 mathematics teachers provide a 

critical view of the current state of teacher support and accountability in the context of 
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Competency-Based Curriculum (CBC) implementation in Machakos Sub-County, 

Kenya. The data reflect different principals' perceptions of the essential components of 

supervision necessary for effective curriculum delivery. A significant observation 

emerges regarding oversight of the planning process with a high mean score of 4.50 

and a standard deviation of 0.58, indicating that half of the respondents strongly agree 

that there is immediate oversight. This finding is consistent with literature that 

emphasizes that systematic supervision is critical to successful curriculum 

implementation (Fullan, 2016).  

Immediate feedback on planning quality also receives similar scores, indicating that the 

feedback loop is working adequately. Consistent quality feedback is essential to support 

pedagogical improvements, which is consistent with Hattie's (2009) view that feedback 

is one of the most powerful influences on student learning outcomes. Conversely, the 

lack of accountability is evident in the responses to the question regarding teacher 

attendance at CBC adaptation programs, where 50% of respondents strongly disagree 

that action should be taken against absentee teachers. This lack of enforcement weakens 

the foundation of accountability necessary for effective curriculum implementation. 

Such findings resonate with research by Darling-Hammond et al. (2017) who 

emphasize that accountability measures are integral to ensuring that teachers are 

adequately prepared and supported during curriculum changes. The low measures 

against teachers who do not plan adequately (mean 2.50) further underscore this point 

and indicate a gap that requires urgent attention.  

The survey shows that while mentoring for teachers trying to implement CBC is valued 

(mean 4.67), this support appears to be limited as 25% of respondents are still unsure 
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or disagree about the adequacy of mentoring structures. Effective professional 

development initiatives should be structured to address the concerns highlighted and 

focus on both planning and instructional competencies (Keyes, 2020). In conclusion, 

while oversight and feedback mechanisms hold promise for improving planning 

processes in CBC implementation, significant challenges remain regarding 

accountability and adequate support structures for teachers. It is essential that school 

authorities introduce accountability measures and improve mentoring programs to 

support a stronger framework for the implementation of CBC, thereby improving fourth 

year pupils' performance in mathematics 

4.7.1 Thematic Results on Teachers Supervision and the Performance in 

Mathematics 

The study conducted qualitative interviews with the head teachers on issue of teacher 

supervision and the performance of students. Results show that teacher supervision is 

very central to the performance of the teacher in the classroom which ultimately 

translates into improved learning outcomes for the students. The head teachers were 

asked: 

To what extent does teacher supervision influence students’ performance of grade 4 

pupils in Mathematics? The head teacher argued:  

"…Effective supervision has been key in helping our teachers align their lesson 

plans with CBC requirements, which has significantly increased student 

engagement in mathematics." (HT1) 

Another headteacher added: 

"….Although we strive for routine supervision, I have noticed that some 

teachers are still hesitant to fully adopt new assessment methods, which has an 

impact on overall performance in mathematics."(HT2) 
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A head teacher said: 

"….The feedback system we have works well; we provide teachers with 

constructive feedback that directly correlates with students' better 

understanding of mathematical concepts." (HT3) 

Another head teacher posited: 

"….One challenge we face is ensuring consistency in supervision; not all 

teachers receive the same level of support, which can lead to different student 

outcomes in mathematics."(HT4) 

One of the head teachers commented: 

"….We introduced regular mentoring sessions and I noticed a significant 

improvement in the teachers' approach to mathematics. This encouraged 

students to solve problems together."(HT5) 

A head teacher added: 

"….The lack of accountability measures for teachers who do not attend CBC 

training programs is concerning; without proper oversight, the effectiveness of 

the mathematics curriculum is at risk."(HT6) 

Another headteacher said: 

 "….Although we have a quick planning oversight, I have noticed that some 

teachers are still reverting to traditional methods, which is not in line with the 

CBC's aims in mathematics." (HT7) 

Another head teacher said: 

 "…We have started to involve students more in assessment of learning and the 

results are promising. It is clear that when students are involved, their 

performance in mathematics improves significantly” (HT8). 

Qualitative data collected from school principals in Machakos sub-county provide 

critical insight into the effect of teacher supervision on grade four students' performance 

in mathematics within a competency-based curriculum (CBC). The responses highlight 

several key themes related to supervision practices, teacher engagement, and student 

performance. One of the main findings is that effective supervision plays a significant 
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role in improving teachers' adherence to CBC requirements, leading to increased 

student engagement in mathematics. As HT1 noted, structured supervision makes it 

easier for teachers to adapt to new curricula, which correspondingly improves the 

learning experience of students. This supports the findings of the study by Leithwood 

et al. (2004) who found that school leadership and supervision directly influence the 

quality of instruction and student achievement.  

However, the data also reveal problems that prevent optimal surveillance. Several head 

teachers mentioned inconsistency in supervision practices (HT4) which led to 

differences in student achievement in different classes. This inconsistency undermines 

the fundamental goal of ensuring equal learning opportunities for all students, 

contradicting the findings of Robinson et al. (2008) that effective instructional 

leadership is critical to increasing student achievement through consistent support and 

guidance. In addition, the reluctance of some teachers to adopt new assessment methods 

(HT2) points to a gap that needs to be addressed through more robust professional 

development. HT6 underscores this point by highlighting the lack of accountability of 

teachers who do not fully engage in CBC training. Consequently, without proper checks 

and balances, the integrity and effectiveness of the mathematics curriculum is 

undermined, as reflected in studies highlighting the need for teacher accountability to 

sustain educational reforms (Darling-Hammond et al., 2017).  

On a positive note, the introduction of regular HT5 mentoring sessions is an example 

of good practice in professional development. This is consistent with the findings of the 

Center for Public Education (2010), which promotes collaborative practices among 

teachers to improve pedagogical approaches. In addition, HT8 emphasizes the 
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importance of student involvement in the assessment process. This participatory 

approach fosters a sense of ownership among students that correlates positively with 

their performance, thus supporting research from the American Psychological 

Association (2007) that emphasizes student-centered learning. In conclusion, while 

effective teacher supervision significantly influences fourth grade students' 

performance in mathematics, issues such as inconsistent teacher support and 

involvement in the curriculum need to be addressed. Ensuring a consistent and 

supportive supervision framework combined with professional development and 

accountability mechanisms can optimize the benefits of a competency-based 

curriculum. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction 

This chapter provides summary of the findings, conclusions and policy 

recommendations. Limitations encountered in the course of the study and suggestion 

for further studies is also explained in the chapter. 

5.2 Summary 

This section provides a detailed summary of the major study findings well illustrated 

as per the four study objectives. 

5.2.1 Teachers Induction on CBC and the Performance in Mathematics 

The first objective sought to establish how Mathematics teachers’ induction on CBC 

affects performance in Mathematics. Findings on Grade 4 teachers' perceptions of their 

inclusion in the Competency-Based Curriculum (CBC) in Machakos Sub-county reveal 

divergent views on the effectiveness of the programme. While some teachers expressed 

concerns about the adequacy of the training provided by the Department, a significant 

number of teachers recognized the importance of the content for CBC implementation. 

The in-service training program is considered effective in improving teacher skills, but 

there are still differences of opinion about its overall effectiveness, suggesting that 

improvements are needed to build more confidence and competence among educators 

in implementing CBC. Qualitative findings from school principals further underscore 

the mixed results of teachers who report on student performance in mathematics. 

Principals recognized the positive impact of CBC training on teaching methods and 

skill acquisition, which correlated with improved student achievement and problem-
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solving skills. However, some principals noted persistent problems in certain 

mathematical concepts, indicating a gap between theoretical preparation and practical 

application in classrooms. Principals further emphasized the key role of parental 

involvement and access to quality resources in increasing the effectiveness of CBC. 

Engaged parents can significantly support their children's understanding and 

application of mathematical concepts, while available resources can facilitate more 

engaging teaching methods that encourage student engagement. In addition, principals 

noted that effective training allows teachers to motivate their students and increase their 

participation in mathematics. This shows how critical continuing professional 

development is to achieving CBC's goals. In summary, the adaptation program 

positively impacted teacher preparedness; ongoing training, active parent involvement, 

and better access to resources are critical to further improving math outcomes for 4th 

graders. These elements are necessary to enrich the learning environment and to support 

success in implementing the CBC framework. 

5.2.2 Adoption of CBC Lesson Planning and Mathematics Performance 

The second objective sought to examine the effect of adoption of CBC lesson planning 

strategies on the performance of Mathematics among grade 4 pupils. 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 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 
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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 data indicate a well-established 

competency of teachers in lesson planning, which supports optimism about student 

performance in mathematics. However, addressing the lack 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 math 

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. 

5.2.3 Adoption of CBC Assessment and Performance of Mathematics 

The third objective sought to establish how Mathematics teachers’ adoption of new 

CBC assessment strategies affects performance. Findings on the adoption of 

Competency Based Curriculum (CBC) assessment methods by Grade 4 mathematics 

teachers in Machakos Sub County highlight both strengths and challenges. Teachers 
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generally demonstrate a strong ability to develop assessment criteria, particularly 

rubrics, indicating a good understanding of structured assessment in line with CBC 

objectives. However, even when teachers express the ability to create these rubrics, 

there is considerable inconsistency in their actual application in classrooms. This 

variability suggests that creating assessment tools alone is insufficient and highlights 

the need for ongoing practical training and support. The use of rubrics is tentatively 

accepted among teachers and points to potential barriers to incorporating these tools 

into everyday teaching practice that could be addressed through better training and 

resourcing.  

Teachers reported that they actively engaged in regular reporting of student 

achievement, emphasizing their commitment to using feedback mechanisms that play 

a critical role in student motivation and performance. Interviews with school head 

teachers revealed a mixed environment in the adoption of CBC assessment methods. 

While some headteachers noted teachers' innovative approaches to assessment, there 

were concerns about inconsistency in the use of developed rubrics. This highlights the 

mismatch between strategy formulation and effective practical implementation, 

signaling the need for continuous professional development. In addition, there is 

recognition of positive shifts in student performance related to CBC assessment 

methods. However, differences in the application of these methods require greater 

uniformity in practice. Principals emphasized the importance of student involvement in 

the assessment process, and consistent application of the rubrics is seen as key to 

maintaining progress. In conclusion, while there are encouraging developments in the 

adoption of CBC assessment methods, targeted professional development and 



 

 

72 

systematic teacher support are essential to enhance the effective implementation of 

these strategies, which ultimately improves student achievement in mathematics. 

5.2.4 Teachers Supervision and Performance in Mathematics 

Objective four of the study sought to establish how the supervision on the 

implementation of CBC affects performance in Mathematics among Grade 4 pupils. 

Findings on the supervision of Grade 4 mathematics teachers in Machakos Sub County 

highlight the critical aspects of teacher support and accountability in implementing a 

competency-based curriculum (CBC). Teachers receive remarkable supervision during 

the planning process, suggesting that systematic supervision is integral to effective 

curriculum delivery. There is also feedback on the quality of planning that suggests 

feedback that supports pedagogical improvement and student learning outcomes. 

However, there is a significant lack of accountability, particularly with respect to 

teacher attendance at CBC adaptation programs, suggesting a lack of enforcement 

against absenteeism. This gap undermines the basic accountability needed for 

successful curriculum implementation. The survey further identifies the value placed 

on mentoring, although some respondents remain concerned about the adequacy of 

mentoring structures. Effective professional development initiatives must focus on 

strengthening teachers' planning and pedagogical competencies. Qualitative findings 

from school headteachers highlight the positive impact of effective supervision on 

teacher engagement in CBC, which in turn increases student engagement in 

mathematics. Structured supervision facilitates curriculum adaptation and contributes 

to a better student learning experience. However, problems such as inconsistent 

supervision practices and the resistance of some teachers to adopting new assessment 

methods prevent optimal results. Lack of accountability among teachers who do not 
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fully engage in CBC training is another significant issue that can undermine the 

integrity of the mathematics curriculum. The positive thing is that the regular mentoring 

meetings held by school headteachers represent an effective practice of professional 

development. Furthermore, encouraging student involvement in the assessment process 

cultivates a sense of ownership and positively influences performance. In summary, 

while effective teacher supervision plays a critical role in improving student 

achievement, addressing inconsistent support, professional development, and 

accountability is critical to maximizing the benefits of the CBC framework. 

5.3 Conclusion 

Following the findings, the study concludes that teachers in the 24 sampled schools in 

Machakos sub-county were adequately inducted on CBC. In addition, teacher’s 

induction on CBC was very instrumental and therefore credited for better performance 

in Mathematics among grade 4 pupils. 

The results of the study demonstrate that grade 4 Mathematics teachers 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.  

The study has demonstrated that grade 4 Mathematics teachers in the surveyed primary 

schools have adopted various assessment methods as spelt out in the new CBC. In 

addition, the study shows that teachers have different opinion on the assessment 

methods depending on their preferences. However, the study has failed to demonstrate 

the link between the assessment methods adopted and the performance of Mathematics 

among grade 4 pupils. 
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The study concludes that teacher’s supervision on the implementation of the CBC is 

very crucial. Supervised teachers are kept on their toes-this enhances their performance 

in class and the ultimate beneficiaries are the pupils through better performance.  

5.4  Recommendations for policy and practice 

Based on the findings, the study recommends that the Ministry of Education should; 

1. Create comprehensive and ongoing professional development programs that 

focus not only on the theoretical aspects of the Competency-Based 

Curriculum (CBC) but also on practical application in the classroom. This 

should include practical training, workshops and peer mentoring to build 

confidence and competence among teachers to implement CBC effectively. 

2. 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. 

3. Implement robust accountability systems for teachers to ensure consistent 

participation in professional development programs and adherence to CBC 

standards. Regular monitoring and evaluation of teacher attendance and 

engagement in CBC training should be instituted to promote accountability 

among educators.  

4. Encourage schools to actively involve parents and communities in the 

learning process, especially in mathematics education. This can include 

workshops, open days and other initiatives to educate parents on how they can 



 

 

75 

support their children's learning and how to implement CBC strategies at 

home. 

5.5 Recommendations for Further Research 

For future research, it is suggested studies be conducted on the underlisted subject; 

 

1. Conduct studies to assess the long-term impact of CBC implementation on 

student achievement in mathematics. This research can help identify trends, 

challenges, and effective strategies over time, contributing valuable insights 

for curriculum improvement.  

2. For further research, it is recommended to explore specific strategies and 

interventions that effectively increase parental involvement in their children's 

education, with a particular focus on mathematics. Additionally, 

understanding the impact of parental involvement on student performance 

within the Competency-Based Curriculum (CBC) can inform the 

development of targeted initiatives aimed at enhancing community support 

for education. 

3. Conduct research to examine different models of supervision and mentoring 

in implementing CBC and determine which practices are most effective in 

increasing teacher performance and student achievement in mathematics. This 

can lead to the development of customized supervision frameworks that 

optimize teacher effectiveness and accountability  
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APPENDICES 

Appendix I: Letter of Introduction 

Daniel Mumo Nzioki 

P.O Box 136-90100 

Machakos 

 

The Head teacher, 

---------------------------Primary 

Dear sir/madam,  

RE: PARTICIPATION IN DATA COLLECTION FOR RESEARCH PURPOSE 

I am a post-graduate student at the Machakos University, pursuing Master’s Degree in 

Education. I am undertaking research on the COMPETENCY BASED 

CURRICULUM IMPLEMENTATION AND THE PERFORMANCE IN 

MATHEMATICS AMONG GRADE 4 PRIMARY SCHOOL PUPILS IN 

MACHAKOS SUB-COUNTY, KENYA. To achieve this, your school is among the ones 

that have been chosen for the research. You have also been identified to take part in this 

research. I am therefore seeking your permission and assistance to collect data from 

you by filling in/responding to the accompanying questionnaire/interview guide.  

I reassure you that the details you give will be utilized only for educational purpose for 

which it is intended and will be treated with confidentiality. 

Thank you in advance, 

Yours faithfully, 

Daniel Mumo Nzuki 

Mobile No. 0725015412 
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Appendix II: Questionnaire for Grade 4 Mathematics Teachers 

 

Dear respondent, 

The researcher is a student undertaking a degree course in Master of Education in 

Education Communication and Technology in Machakos University researching 

“Competency Based Curriculum implementation and the performance in 

Mathematics among Grade 4 primary school pupils in Machakos Sub-County, 

Kenya”. The information provided will be confidential and entirely used for this study. 

Section A: General Information   

Instruction: Please tick against your most appropriate answer and fill the spaces 

provided. 

1. Gender: Male   []   Female [] 

2. Highest level of educational qualification 

Certificate  [] 

Diploma  [] 

Degree   [] 

Postgraduate  [] 
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Section B: Extent of Teachers’ induction on implementation of CBC and 

 performance in Mathematics 

Rate the extent to which Mathematics teachers have been inducted on implementation 

of Competency Based Curriculum and the performance in Mathematics. Use a scale of 

1-5 where; 1 Strongly Disagree, 2 Disagree, 3 Undecided, 4 Agree, 5 Strongly Agree. 

Test Item  1 2 3 4 5 

 The ministry conducted adequate induction for CBC 

curriculum 

     

The content of the induction program was adequate      

The frequency of induction was adequate      

The content of the induction program was relevant to the 

implementation of CBC 

     

The induction program has improved my skills and knowledge 

on implementation of CBC 

     

Section C: Extent of Mathematics teachers’ adoption of new lesson planning 

 strategies and performance in Mathematics 

Rate the extent to which Mathematics teachers’ have adopted new lesson planning 

strategies and the performance in Mathematics. Use a scale of 1-5 where: 1 Strongly 

Disagree, 2 Disagree, 3 Undecided, 4 Agree, 5 Strongly Agree. 

Test Items 1 2 3 4 5 

I am able to  develop scheme of work with all CBC aspects      

I am able to develop lesson plans with all CBC aspects      
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I am able to identify specific learning outcomes in all lesson 

plans 

     

I have adequate learning resources in my lesson plans      

 

D) Extent to which Mathematics teachers had embraced new assessment strategies 

 and performance in Mathematics.  

 Rate the extent to which Mathematics teachers have embraced new assessment 

strategies and relationship to performance in Mathematics in your school. Use a scale 

of 1-5 where; 1 Strongly Disagree, 2 Disagree, 3 Undecided, 4 Agree, 5 Strongly Agree. 

Test Items 
1 2 3 4 5 

I am able to develop set assessment criteria (Rubrics)  
    

I often follow the set assessment criteria  
    

 I often use of the assessment rubrics  
    

I often report and notify learners of their achievement at a 

given time 

 
    

I find it easy to use task  
    

None of the assessment strategies is superior to the other   
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E. Teacher Supervision on implementation of CBC and performance in 

 Mathematics 

Rate the extent to which supervision conducted by the Head of Department, Head 

teacher, Sub-County quality \Assurance officer and County Quality Assurance officer 

affects the performance in Mathematics. Use a scale of 1-5 where; 1 strongly Disagree, 

2 Disagree, 3 Undecided, 4 Agree, 5 strongly Agree. 

 

Test Items 1 2 3 4 5 

No action is taken against teachers who don’t 

attend the CBC induction programme 

     

In my school there is prompt supervision of the 

planning process 

     

In my school there is feedback on the quality of 

planning 

     

There is always positive feedback on the 

planning process 

     

No action is taken against teacher who does not 

lesson plan adequately 

     

An appropriate mentorship is given to teachers 

who has challenges in implementing CBC 
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Appendix III: Interview Guide for Head Teachers 

Dear Respondent, 

The researcher is a student undertaking a degree course in Master of Education in 

Education Communication and Technology in Machakos University researching on 

“Competency Based Curriculum implementation and the performance in 

Mathematics among Grade 4 primary school pupils in Machakos Sub-County, 

Kenya”. The information provided will be confidential and entirely used for this study. 

Section A: General Information  

Instruction: Please tick against your most appropriate answer and fill the spaces 

provided. 

1. Gender: Male   []   Female [] 

2. Highest level of educational qualification 

Certificate  [] 

Diploma  [] 

Degree   [] 

Postgraduate  [] 
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Section B: Induction of Teachers on CBC and Performance In Mathematics  in 

 among Grade 4 Pupils 

1. Has the teacher induction helped your teachers in the performance in Mathematics? 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

2. How is the induction helping in acquisition of skills and knowledge to the teachers? 

..........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

.......................................................................................................................................... 

3. How is the induction of the new curriculum adequate to the teacher in your school? 

…………………………………………………………………………………………

……………………………………………………………………………………….…

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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Section C: Adoption of New CBC Lesson Planning Strategies by Mathematics 

 Teachers Affects Performance among Grade 4 Pupils  

1. Have your teachers adopted new lesson planning strategies for quality performance 

in Mathematics?  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

 2. Have your teachers adopted new lesson planning strategies? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

Section D: Adoption of  new assessment  strategies and performance in 

 Mathematics 

1. Which is the mostly used assessment strategy by teachers your school 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………….…………………………………………………………………… 

2. Do teachers find it easy to adopt new assessment strategies 
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………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

Section E: Supervision of CBC Implementation and Performance In 

 Mathematics 

1. What are the challenges related in preparing schemes of work? 

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

2. What are the challenges related to lesson planning in your school? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

3. What are the challenges related to assessment faced in your school? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 
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Appendix IV: Mathematics Competence Test 

Grade 4 Mathematics activity - 2023 

PUPIL’S NAME: ______________________________________________ 

DATE: ____________ 

SCHOOL NAME: ____________________________________ 

Instructions to the learners 

1. This paper consists of 25 Questions. 

2. Answer all the questions. 

3. Show all the working in the spaces provided below each question. 

Answer ALL the questions in the spaces provided 

1. A factory packed 34897 bags of coffee. What is the total value of digit 4 in the 

number of bags packed with coffee? 

2. A head teacher received 25 cartons of Mathematics textbooks. Each carton had 

20 textbooks. How many textbooks did the head teacher receive altogether? 

3. In an election, the winning candidate got 4775 votes while the other candidate 

got 3814 votes. How many votes did all the candidates get altogether? 

4. The Kenya Forest Services donated 2687 tree seedlings to a school. Learners in 

the school planted 1251 tree seedlings on the first day. The rest of the tree 

seedlings were planted on the second day. How many seedlings were planted 

on the second day? 

5. A hospital matron requested 3467 doses of a vaccine. She received 2725 doses 

of the vaccine. How many more doses of the vaccine will be required by the 

hospital? 
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6. There are 55 learners in a class at Keaa Primary School. During a Physical 

Education (P.E.) lesson, the teacher placed the learners in groups. Each group 

had 5 learners. How many groups of learners did the teacher form? 

7.  During a birthday party, 10 children shared a cake equally among themselves. 

What fraction of the cake did each child get? 

8.  The length of Naliaka’s shadow is 1.345 metres. Which digit in the number 

represents the hundredths place value? 

9. Juma sells mangoes. He sold 31 mangoes at sh 25 each. How much money, rounded 

off to the nearest sh 10 did he get? 

10. Paul took 2 hours 15 minutes to cultivate a piece of land. How many minutes did 

he take to complete the job? 

11. A motorist travelled from Kisumu to Nakuru using a matatu. He left Kisumu at 10 

o’clock in the morning and took 3 hours. At what time in a.m/p.m did he arrive at 

Nakuru? 

12. Hamisi has a sh 1000 note. She bought the following items: 

 A blanket for sh 340 

A bucket for sh 250 

A broom for sh 125 

How much money did she remain with? 
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13. A shopkeeper bought 2250 kg of sugar. On a certain day, he sold 1845 kg of sugar. 

How many kilograms of sugar remained? 

14. Mary drew a plan of her garden and divided it which measures 35m by 50m. Find 

the area of the garden is _____ × ______ = _________ square metres. 

15. A teacher had p pencils. She gave 8 pencils to learners in her class. Write an 

expression to show the number of pencils the teacher remained with. 

16. The teacher has provided you with water or sand, a small container labelled A and 

a large container labelled B. Fill the small container completely with water or sand and 

pour it in the larger container. Repeat the process until the larger container is full of 

water or sand. How many times was container A used to completely fill container B 

with water or sand? 

17. A tailor bought 72 metres of white cloth and 16 metres of blue cloth. The materials 

were cut into equal lengths to make a school uniform. What was the greatest length of 

each piece of cloth that was cut? 

18. A dairy factory processed 645285 packets of milk in the first week. In the second 

week, 273094 packets of milk were processed. How many packets of milk were 

processed in the two weeks altogether? 

19. A trader had 731945 bags of maize in a store. She sold 690583 bags of maize. How 

many bags of maize remained in the store? 
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20. A digital beam balance was used by a butcher to measure 5.876 kg, 5.798 kg, 5.789 

kg and 5.892 kg of meat. Arrange the masses of meat from the smallest to the largest 

kilogram. 

21. A bookseller recorded the number of books that remained in the store each day. The 

number of books that remained in the store for four days were 685380, 683880, 681880 

and 679380 in that order. How many books remained in the store on the fifth day? 

22. A farmer harvested 627 oranges. He packed the oranges equally in 3 boxes. How 

many oranges were in each box? 

23. A lesson took 35 minutes 25 seconds. It was followed by a break of 10 minutes 46 

seconds. How long did the lesson and the break take altogether? 

24. A motorcyclist covered 7 kilometres 350 metres in a day. What is the distance 

covered in metres on that day? 

25.Kamau bought four bottles of soda from a retail shop. He then added nine more soda 

bottles from mama waita’s shop and finally added eight more sodas from mutheu’s 

shop. How many bottles did kamau had all together? 
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Appendix V: Grade 4 Marking Scheme 

Each question is awarded ONE mark. 

Total marks 25. 

Question Answer Questi

on 

Answer 

1. Total value of digit 4 is 

4000 

15. Pencils remained were 𝒑−8 

2. 25×20=500 textbooks 16. Container A will be used 4 times 

to completely fill container B 

3. 4775+3814=8589 votes 17. GCD of 72 and 16 is 8 

4. 2687−1251=1436 tree 

seedlings 

18. 645285+273094=918379 packets 

of milk  

5. 3467−2725=742 doses of 

vaccine 

19. 731945-690583=41362 bags of 

Maize 

6. 55÷5=11 groups 20. 5.789 kg,5.798 kg,5.876 kg, and 

5.892 kg of meat. 

7. Each child got 1/10 21. 685380+683880+681880+ 

679380=2730520 books 

8. The hundredths place in 

the number 1.345 is 4. 

22. 627÷3=209 oranges 

9. 31×25=sh 775, rounded off 

to the nearest 10 is sh 780 

23. 35:25+10:46=45:71-

00:60=46mins 11 seconds 

10. (2×60) +15=135 minutes 24. 7 kilometres 350 

metres=7000+350=7350metres 

11. 10.00 𝑎.𝑚+3 ℎ𝑜𝑢𝑟𝑠=1.00 

𝑝.𝑚 

25. 4+9+8=21 bottles 

12. sh 1000−(340+250+125) 

=sh 285 

  

13. 2250−1845=405 kg   

14. 35×50=1750sq units   
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Appendix VI: Budget 

S/NO ITEM TOTAL 

1 Printing papers 10000 

2 Laptop  40000 

3 Internet bundles 5000 

4 Typing  6000 

5 Printing 10000 

6 Photocopying 10000 

7 Binding 15000 

9 Travelling, Meals and accommodation  30000 

TOTAL Kshs 126,000.00 

  



 

 

98 

Appendix VII: Work Plan 

Activity  Duration in months 

Problem identification and reviewing the related literature January 2022 

Proposal writing April 2022 

Submission of the proposal to the department guidance October 2022 

Defense  August 2023 

 Piloting research instruments and collection of data   January. 2024 

Analyzing data and report writing September. 2024 

Report submission June. 2025 

Defense   August. 2025 

Corrections and submission of final draft to graduate school August. 2025 
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Appendix VIII: Research Letter: Machakos University 
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Appendix IX: Research Permit 
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Appendix X: Map of Machakos County 

 
 

 

Source: Google Maps 

 


