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strategies were found to be effective for integrating the MEP. The findings also 

indicated there are aspects of the MEP that participating teachers thought were worth 

adapting and implementing in their practices. It was also found that there are barriers to 

integrating the MEP into Jamaican primary mathematics classrooms. Implications for 

designing enrichment programmes geared at addressing mathematics underperformance 

in Jamaica and other countries are discussed.  
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1.14 Mathematics Education in Jamaica  

Mathematics is an exciting and creative subject that evolved out of human needs 

to understand and manage circumstances and resources and solve problems (Pope, 2010 

p. 6). As put forward by the Ministry of Education, Jamaica, mathematics is a well-

established discipline that is universally accepted as a core subject, and that occupies a 

central place in education (Ministry of Education, 2011, p. 9). Mathematics is a global 

language (Pope, 2010, p. 6), that has its own inescapable beauty and when taught well 

can engage and delight students (Ministry of Education, 2011, p. 9). Mathematics is 

also instrumental in helping pupils understand how the world works, while at the same 

time exposing them to some of its unanswered mysteries; Mathematics teaches students 

how to reason logically, it helps them to develop their critical thinking skills and 

provides them with the tools needed to function effectively in their environment. Harris 

and Bourne (2017) describes mathematics as: one of the most important subjects taught 

in all primary schools; In Jamaica, students learn mathematics every day, for half an 

hour of the five school days. This view was endorsed by Bourne (2019) who detailed 

that mathematics is an important component in the formation of the educated person. 

He added that mathematics education should reflect the goals of education in a dynamic 

society. 

However, there is a crisis of teaching and learning in Jamaica and this crisis is 

affecting mathematics education (Bourne, 2019, p.8). As outlined by the Ministry of 

Education (2011), there is concern about the unsatisfactory performance of students in 

mathematics at all levels of the education system in Jamaica. For decades, the 

performance of Jamaican students in mathematics has been below expectations (Bourne 

et al., 2017, p. 25). Poor performance in Jamaica is recognized when an individual has 

not successfully passed an external examination or has received a score of less than 

50% on an internal test (Harris and Bourne, 2017, p. 9). Evidence of students' 
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their own mathematical understanding (MSEB and National Research Council, 1989, 

cited in Clements and Battista, 2009, p. 6). Briars and Resnick (2000) found that 

students who are exposed to the constructivist principles showed significant 

improvement in their mathematical skills, conceptual understanding of mathematical 

concepts and problem-solving skills. Studies have found that performance in 

mathematics is positively impacted when mathematics curricula embrace constructivist 

principles (ARC Center, 2001; Briars and Resnick, 2000; Riordan and Noyce, 2001; 

Waite, 2000)    

 

2.2.4 The Mathematics Enrichment Curriculum and Problem-Solving 

Piggott (2011a) outlines that, a mathematics enrichment curriculum has a 

particular view of teaching and learning that supports problem-solving. As put forward 

by Ifamuyiwa and Ajilogba (2012), problem-solving refers to the efforts needed in 

achieving a goal or finding a solution when no automatic solution is available and that 

problem-solving could be seen as the ability to use acquired knowledge to find solutions 

to identified problems by carrying out sets of action. Problem-solving in mathematics is 

an intricate process which calls for a problem-solver who is engaged in a mathematical 

task to organize and deal with domain-specific and domain general pieces of knowledge 

(Yeo, 2009). To substantiate this view, Yeo (2009) cited the work of Mayer 

(1982;1987) who explained the problem-solving process as using different forms of 

knowledge applied in problem-solving, which consists of linguistics and factual 

knowledge about how to encode data, schema knowledge about relations among 

problem types, algorithmic knowledge about how to present distinct procedures, and 

strategic knowledge about how to approach problems.  

The National Council for Teachers of Mathematics (2000) described problem-

solving based teaching as, using interesting and well-selected problems to launch 
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mathematical lessons and engage students. New ideas, techniques and mathematical 

relationships emerge and become the focus of discussion. Good problems can inspire 

the exploration of important mathematical ideas, nurture persistence, and reinforce the 

need to understand and use various strategies, mathematical properties, and 

relationships (p. 182). Problem-solving involves systematic application of acquired 

knowledge to overcome any obstacle perceived by an individual as a problem 

(Ogunyemi, 2010). That is, in order for one to problem-solve he/she must do so using a 

properly sequenced pattern or steps. In order to find a solution, students must draw on 

their knowledge, and through this process, they will often develop new mathematical 

understanding (NCTM, 2000). If students are to be engaged in problem-solving 

activities, they need to develop a way of thinking consistent with mathematical 

practices, in which problems or tasks are seen as impasses that need to be examined in 

terms of questions. Thus, students need to problematize their own learning (Yeo, 2009). 

Students therefore need to be taught problem-solving strategies in order to develop 

good problem-solving skills.  One way to teach students to problem-solve is to teach the 

four steps developed by Polya (1971): understand the problem; devise a plan; carry out 

the plan; and look back (Perveen, 2010). Once students have an in-depth understanding 

of how to effectively apply problem-solving strategies, students will become better 

problem-solvers, which will positively impact their performance in Mathematics. This 

view was endorsed by Chapman (1997) who asserts that experience in solving-problems 

is very important in helping students to develop their thinking skills and gain more 

skills in solving other problems in daily life. Additionally, by developing problem-

solving skills in mathematics, students should acquire ways of thinking, habit 

persistence, curiosity and confidence in unfamiliar situations that will serve them well 

outside the classrooms (NCTM, 2000).  
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dealing with individual differences in learners through some means of relating the 

instruction to the needs and characteristics of the learners (Bloom, 1968). This systemic 

way of teaching allows students to master basic skills, which in most cases form the 

prerequisite knowledge for subsequent learning experiences (Block and Burns, 1976). 

Mastery learning also offers students the skills needed to succeed in a society that is 

constantly changing while keeping in mind the realities of the classroom environment 

(Block and Anderson, 1975). 

 Guskey (1997) identified initial learning, formative assessments, corrective 

activities, and enrichment activities as the steps involved in mastery learning. Within 

this hierarchical step framework, the specific learning goals or objectives are firstly 

established, formative assessments are then developed, the organization of corrective 

activities and the planning of enrichment activities follow, and finally summative 

assessments are developed (Guskey, 1997).  Mastery learning follows a model 

propositioned by Bloom where students are regularly tested using formative tests and 

are required to demonstrate mastery on tests (Pelkola, Rasila and Sangwin 2018). 

Students are assessed on predetermined standards and not relative to their peers 

(Guskey, 1997). Where students do not meet the desired level of mastery, further 

teaching, using corrective activities, and testing is repeated until mastery is obtained 

(Guskey, 1997; Pelkola, Rasila and Sangwin 2018; Winget and Persky, 2022). When 

students achieve at the desired level of mastery, they are offered enrichment activities to 

supplement their understanding of the concepts developed (Winget and Persky, 2022). 

Essential to mastery learning is mastery teaching. Boyd and Ash (2018) 

characterized mastery teaching, as framing learning based on dialogue collaborative 

exploration and concept-building. NCETM (2014) recommends that mathematics 

programmes engaged in mastery teaching should provide opportunities for students to 

develop deep structural knowledge and the ability to make connections. The 
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CHAPTER 3 

METHODOLOGY 

 

3.0 INTRODUCTION 

This study aims to investigate the integration of the Primary MEP course into 

Jamaican Primary Mathematics classes. The type of study that one employs in 

conducting research is based on the research questions which indicate the nature of 

data, the number of participants and the research process (Cohen, Manion and Morrison 

2007; Drew, Hardman and Hosp, 2008). The research questions for this study require 

the use of an embedded quasi-experimental research design. Employing the use of an 

embedded research design afforded an in-depth investigation into the integration of the 

MEP into Jamaican primary mathematics classes. 

Section 3.1 will give a recap of the research questions. Section 3.2 overviews 

the embedded quasi-experimental research design approach to the study and establishes 

the justification for using the mixed method research design for this study. Section 3.3 

gives a description of the research settings, background, and participants. The research 

procedure is detailed in section 3.4 and in section 3.5 the ethical considerations 

concerning collaboration research in a school-based setting such as this one, are 

established. The data collection procedures are outlined in section 3.6. Section 3.7 

describes the data analysis procedures and section 3.8 outlines the reliability and 

validity of this study. 
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quantitative and qualitative data, integrating the two forms of data, and using distinct 

designs that may involve philosophical assumptions and theoretical frameworks. 

Onwuegbuzie and Turner (2007, quoted in Creswell, 2014, p. 266) outlined a more 

expanded view of mixed methods design which detailed that:  

- The procedures for both qualitative and quantitative data collection and 
analysis need to be conducted rigorously (e.g., adequate sampling, sources 
of information, data analysis steps).  

- The two forms of data are integrated in the design analysis through merging 
the data, connecting the data, or embedding the data.  

- These procedures are incorporated into a distinct mixed methods design that 
also includes the timing of the data collection (concurrent or sequential) as 
well as the emphasis (equal or unequal) for each database.  

- These procedures can also be informed by a philosophical worldview or a 
theory  
 

The concept of mixing methods originated in 1959, when Campbell and Fiske 

used multiple methods to study the validity of psychological traits (Creswell, 2003). 

Their work prompted others to begin collecting multiple forms of data, such as 

observations and interviews (qualitative data) with traditional surveys (Sieber, 1973, 

cited in Creswell, 2014). As established by Creswell (2014), mixed methods research 

was developed in the middle of the late 1980s and is viewed valuable for neutralizing 

the bias and weaknesses of qualitative and quantitative data. Creswell (2014) added that 

by the 1990s mixed methods turned towards the systematic convergence of quantitative 

and qualitative databases and the idea of integrating different types of designs emerged. 

Mixed methods research has gone through several periods of development including the 

formative stage, the philosophical debates, the procedural developments, and more 

recently reflective positions (noting controversies and debates) and expansion into 

different disciplines and into many countries throughout the world (Creswell 2014, p. 

266). Over time, MMR designs became popular in social science studies because of its 

advantages, which include the ability to leverage the strengths of varied methods, 

provide richer insights into phenomena of interest that cannot be fully understood using 

only quantitative or qualitative methods, address research questions that call for real-life 
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(2001) are interviews where it is assumed that individual respondents define the issues 

in unique ways.  

 
 
3.3 RESEARCH SETTING, BACKGOUND AND PARTICIPANTS 

3.3.0 Introduction 

This research was conceptualized and implemented as a follow-up intervention 

to the Subject Knowledge Enhancement (SKE) programme. After teachers were trained 

and certified in SKE, separate meetings were held with the senior management of the 

participating schools to discuss the possibility of staff participating in a collaborative 

research project that focused on the integration of a MEP in Jamaican primary 

mathematics classrooms. Sensitization meetings were then held with the teachers. 

During these meetings, an outline of the proposed research project was given to the 

teachers and an invitation was made to those who wished to participate. Following this, 

seven grade 1 teachers, and five grade 2 teachers who were trained in SKE agreed to 

participate in the project.  

For the comparison group, schools that had students performing mathematically 

at the same level as students of the intervention group were identified and meetings held 

with principals and teachers. During the meetings the possibility of staff participating in 

a MEP integration as part of a comparison group was discussed. Also, teachers were 

fully sensitized on the project and the proposed research project was outlined to the 

teachers. An invitation was made to those who wished to participate and be trained in 

SKE. Following this, four grade 1 teachers and three grade 2 teachers agreed to 

participate as part of comparison group and be trained in SKE. It was originally 

intended for the number of participants in both the intervention and comparison groups 

to be the same or as similar in size as possible. The comparison group was however 
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 School Gender School 

Organization 

Class Enrolment Number 

of 

Teachers 

Pupil/Teacher 

Ratio 

Intervention 

Group 

A Co - 

Educational 

Whole day iii 700 22 39:1 

B Co - 

Educational 

Whole day i 151 11 19:1 

C Co - 

Educational 

Shift v 1441 48 34:1 

Comparison 

Group 

X Co - 

Educational 

Whole day iii 514 21 25:1 

Y Co - 

Educational 

Whole day i 122 8 20:1 

Table 3.2  Key Characteristics of the Participating Schools for Both the 
Intervention and Comparison Groups.    
     

 
 
3.3.2 Description of Participants 

The sample that formed the intervention group for this embedded quasi-

experimental research design was selected from three primary schools from three 

different parishes in Jamaica. A total of 331 grades 1 and 2 students and 12 teachers 

were conveniently selected for the intervention group. The grade 1 participants 

consisted of 189 students and 7 teachers, and the grade 2 participants consisted of 142 

students and 5 teachers. The participants from school A were 57 grade one students and 

2 teachers, and 31 grade 2 students and 1 teacher. School B had 16 grade 1 students and 

1 teacher, and 18 grade 2 students and 1 grade 2 teachers participating in the study. The 

participants from school C were 116 grade 1 students and 4 teachers, and 93 grade 2 

students and 3 teachers. A total of 180 grades 1 and 2 students and 7 teachers were 

conveniently selected from two schools for the comparison group. The grade 1 
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challenges in the main study. Overall, the findings from the pilot study were used to 

inform how the MEP could be further tailored to enable for its effective integration into 

Jamaican primary classrooms. 

 

3. 5   ETHICAL CONSIDERATIONS 

3.5.0 Introduction 

Ethical considerations are an important aspect of social research. As put forward 

by Cohen, Manion and Morrison (2000), when conducting a research, ethical issues 

must be considered because they protect the researcher and participants of the research 

from potential harm that may be caused because of the research. This study was 

designed and conducted based on the ethics guidelines of the University of Plymouth. 

Also, ethical approval was sought and obtained prior to the collection of data. The 

ethical principles which guide the activity of educational researchers such as informed 

consent, openness, protection from harm, confidentiality and privacy follow the 

guidance outlined by the British Educational Research Association (BERA, 2018). This 

section gives an overview of the ethical principles considered for this study. 

 

3.5.1 Informed Consent 

Informed consent is the condition through which participants understand and 

agree to their participation, and the terms and practicalities of it, with no duress, prior to 

the research getting underway (British Educational Research Association [BERA], 

2018, p.9). David, Edwards and Alldred (2001) suggested that informed consent is very 

important to ethical research, and it is the process by which the researcher presents 

adequate information that provides sufficiently for the participants to know and 

understand what they are agreeing to be a part of. This view was expanded by the 

BERA (2018) when it was outlined that the researcher should do everything that will 
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3.5.2 Anonymity and Confidentiality 

Anonymity and confidentiality within the context of research seeks to protect 

the privacy of the participants. Coffelt (2017) is of the opinion that anonymity and 

confidentiality are ethical practices designed to protect participants while data are being 

collected, analysed, and reported. Researchers should recognize the entitlement of both 

institutions and individual participants to privacy and should accord them their rights to 

confidentiality and anonymity (BERA, 2018, p. 21).  Anonymity as defined by Coffelt 

(2017) is the process by which the identity of the participants is protected, and data is 

collected without obtaining personal and identifying information. Confidentiality as 

outlined by Coffelt (2017) refers to separating or modifying any personal, identifying 

information provided by participants from the data and ensuring that all data collected 

will only be used for the purpose of the research. 

BERA (2018) suggested that there is a need to consider anonymity in research 

that uses visual methodologies and participatory methods. The researcher should 

provide an agreement that secures very clear conditions regarding anonymity and about 

subsequent use of data (BERA, 2018, p. 22). In this research, all the information 

gathered protected the identify of all the participants. For this research, anonymity was 

ensured by assigning participating schools, teachers, and students pseudonyms within 

the wider dissemination of the project. To further enforce anonymity, only relevant 

information has been provided concerning the schools, participating teachers, and 

students. 

 

3.5.3 Ethical Considerations in Quasi-Experimental Research 

 To examine the impact of the MEP on primary mathematics education in 

Jamaica, it was necessary to establish a cause-and-effect relationship between the 

independent and dependent variables (Thomas, 2022). Within this embedded quasi-
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Figures 3.2 and 3.4 are examples of the adapted and tailored lessons 

incorporated in the Jamaican Primary classrooms. Figures 3.3 and 3.5 are the teacher 

support lesson plans for the sample MEP lesson.  

 

 
 
Figure 3.2  Adapted MEP Lesson on Matching (CIMT, no date) 

 
 
 
 
 
 
 


















































































































































































































































































































































































