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Abstract: Underperformance in mathematics has been an issue that plagues the education system
in Jamaica. Studies in first world countries have shown that enrichment programs, including
Mathematics Enhancement Programmes (MEPs,) have been positively impacting attainment in
mathematics. This quasi-experimental research design study investigated the impact of an MEP
on Jamaican students’ attainment in mathematics. A sample of seven grade one classes from two
primary schools in representative areas in Jamaica were selected for the intervention group. The
treatment involved teaching the Jamaican grade one mathematics standards using the MEP resources
for nine months. A statistically significant improvement and large effect size of the intervention was
found, indicating that the MEP had a substantial impact on students” achievement and attitudes
towards mathematics. This study has implications for designing enrichment programs geared at
addressing mathematics underperformance in Jamaica and in similar countries.

Keywords: Mathematics Enhancement Programme (MEP); attainment; attitude

1. Introduction
1.1. Overview of Jamaica and Its Education System

Jamaica is nested in the Greater Antilles, is the largest island in the Caribbean Sea and
boasts a very rich and varied landscape [1]. The island is globally recognized through its
reggae music and its participation in international sporting events [2,3]. The population of
Jamaica emerged from a historical process that brought people from different continents
together. Jamaica’s culture is heavily influenced by its African heritage, while formal
behaviour is unmistakably British in style [1].

Jamaica’s education system is best explained and understood in the context of the
island’s colonial history [4]. Prior to the slaves being emancipated in 1834, Jamaica had a
minimal formal and cohesive education system for whites and no system for educating
its indigenous people and slaves [4,5]. Only a few slave children were privy to schooling
which focused on religion and virtues of submission at plantation schools established by
foreign missionaries. Once slavery was abolished in 1834, education was viewed as an
important way to integrate ex-slaves into the colonial economy and to ensure a peaceful
lower class. After gaining independence in 1962 all children were allowed to attend infant
and elementary schools [6] but only a few students had access to secondary education
due to the need to pass a stringent primary exit examination and financial constraints for
those who passed the exam [6]. In the years following independence, leading up to the late
1970s educational provisions in Jamaica were still limited, resulting in the nation having
a high level of illiteracy. During the 1980s, educational provisions deteriorated and ‘the
poorer strata in the society were generally more seriously affected by the deteriorating
provision’ [7]. During this period, teachers had limited or no resources to work with,
enrolment in primary schools declined and there were high levels of grade repetitions and
school dropouts. Currently, Jamaica is transforming its education system and building the
capacity of a network of institutions to improve the quality of its educational services [8].
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1.2. Background to the Study

It is Jamaica’s vision to develop an education and training system that produces well-
rounded and qualified individuals who will be empowered to learn for life and productively
function in society and be competitive in a global context [9]. As Jamaica strives to take its
place within a fiercely competitive and highly globalized marketplace, its school graduates
must be equipped with the requisite mathematical knowledge needed to access the kinds
of jobs that are emerging and to be able to compete internationally [10]. This vision is,
however, hampered by the underachievement that still prevails in mathematics in Jamaica
despite efforts to improve mathematical instructions. This view has been endorsed by
Buddo [11], who opines that the school subject of mathematics in Jamaica has always
presented challenges for learners at all levels of the educational system. Buddo [11] further
lamented that, since the 1980s, the Jamaican Ministry of Education has embarked on
various projects or initiatives to address the poor performance in mathematics by students
who sit the national assessment tests or the Caribbean Examination Council’s Secondary
Education Certificate Examination (CSEC). However, despite these interventions, the
overall performance in mathematics continues to be below expectations. It is clearly
evident from statistical data, which show that, for the ten-year period 2009-2018, students’
average attainment rate on: The Grade Four Numeracy Test fluctuated between a low
of 41 percent and a high of 66 percent; The Grade Six Achievement Test (GSAT) scores
in mathematics fluctuated between a low of 53 percent and a high of 62 percent; The
Caribbean Secondary Examination Certificate (CSEC) examination fluctuated between a
low of 31.7% and a high of 62% [12].

The unsatisfactory performance of students in mathematics and the low levels of nu-
meracy exhibited by students and graduates of the Jamaican educational system have been
a cause of much concern for stakeholders in education in the private and public sectors [10].
As stated in Jamaica’s mathematics and numeracy policy, the Ministry of Education, Youth
and Culture (MOEYC) recognised that the nature of teaching and learning is a contribut-
ing factor to the poor performance and underachievement in mathematics [10]. Ministry
policy has identified effective teacher pedagogy as an important tool that can be used to
promote high levels of numeracy and facilitate the overall mathematical development and
achievement of students. It was clearly outlined in the policy that experiences provided in
the classroom should be geared towards the development of skills which enable not only
meaningful use of the ideas learnt but also the development of problem solving and critical
thinking skills. This is difficult to achieve, however, unless focus is placed on the quality
of mathematics teaching. As suggested by the Ministry of Education [10], mathematics
lessons should be focused on facilitating the development of problem-solving skills so that
mathematics teaching at all levels of the educational system will enable the development
of analytical, reasoning and critical thinking skills. One way to achieve this goal is to iden-
tify, adapt and implement the best practice observed in mathematically high-performing
countries.

The Mathematics Enhancement Programme (MEP), which was pioneered by Professor
David Burghes, is based on the premise of best practices observed in mathematically
high-performing countries such as Hungary, Poland, Czech Republic, Japan, Singapore
and Finland [13,14]. Therefore, the structure of the MEP may be able to help the Jamaican
education system address some of the issues it faces in its mathematics classrooms. As
suggested by Burghes [14], the MEP is geared at helping students develop their analytical
and critical thinking skills, which are the skills that the Jamaican educational system
identifies as being critical if performance in mathematics is to be improved [10]. Studies
have shown that the MEP has been able to positively impact performance in mathematics
in several first world countries [13,14]. The question then is that if the MEP is adapted,
tailored and implemented in Jamaican mathematics Primary classrooms, would it have a
similar impact. This study investigated the impact of the MEP has on Jamaican students’
attainment in mathematics.
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Studies have shown that there is a significant correlation between students’ attitude
towards mathematics and their performance in the discipline [14-17]. As defined by Es-
hun [18], attitude towards mathematics is ‘A disposition towards an aspect of mathematics
that has been acquired by an individual through his or her beliefs and experiences, but
which could be changed’. Zan and Martino [19] suggested that a positive attitude towards
mathematics reflects a positive emotional disposition in relation to the subject and a nega-
tive attitude towards mathematics relates to a negative emotional disposition. Eshun [18]
added that a student’s disposition towards a subject area affects the way he/she performs
in the subject. It was also suggested by Eshun [18] that one is likely to achieve better in a
subject that one enjoys, has confidence in or finds useful. Evidence of this was recorded
in the work of Nicolaidou and Philippou [16] where is it was found that students who
had a positive attitude towards mathematics performed better than those who displayed
a negative attitude. Eshun [18] concluded that positive attitudes towards mathematics
are desirable since they may influence one’s willingness to learn and the benefits one can
derive from mathematics instruction. For a Mathematics Enhancement Programme to be
effective, it must aid in helping students develop a positive attitude towards the subject.
What impact will the MEP have on students’ attitude towards mathematics? To answer
this question, this study also investigated the impact the MEP has on students’ attitudes
towards mathematics.

1.3. Research Questions
This research was guided by the following questions:

1.  What effect does the implementation of MEP have on Jamaican primary school
students’ performance in mathematics?

2. How does students’ participation in the MEP impact their attitude towards
mathematics?

2. Perspectives
2.1. The Impact of Enrichment Programmes on Mathematics Education

Studies have shown that the implementation of enrichment programs aid in nurturing
social and behavioural skills, as well as academic skills [20,21]. Enrichment in mathematics
helps to deepen students’” mathematical understanding [22]. Additionally, it has been
found that the implementation of enrichment programs in mathematics positively impact
performance in the discipline [23,24].

Enriched mathematics classrooms have aided in filling the instructional and learning
gaps and have been impacting academic achievement [23-25]. The Mathematics Enhance-
ment Programme (MEP) is an enriched mathematics program that is used in primary
mathematics classrooms in England [14,26]. The MEP as an enriched Mathematical pro-
gram has, ‘... proven to be a successful strategy because of pupils’ high attainment in the
discipline with a very low standard deviation” [13].

2.2. The Mathematics Enrichment Programme (MEP)
2.2.1. An overview of the MEP

The MEP was based on the observation of best practices in mathematically high-
performing countries, such as Hungary, Poland, Czech Republic, Japan, Singapore, Russia
and Finland (Burghes 2000; Burghes 2012). In these countries, great emphasis is placed on
creating a strong mathematical foundation in the primary years [13,14] on the basis that
students from countries which provide a strong mathematical foundation in the primary
sector are more capable of being successful at the secondary level [14]. As set forward by
McAleavy [26], countries that are strongest in the field of mathematics implement strong
mathematical foundations in the primary years and they encourage and enable their pupils
to think mathematically and be creative and confident using mathematics. The MEP is
focused on enhancing primary mathematics based on the hypothesis that the best way
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to produce young people who are mathematically confident and capable is to start in the
primary phase [14].

‘The MEP involves a friendly and non-confrontational style of learning that encour-
ages classes to engage in pupil-led discussions and to find solutions to maths problems;
In this context, the teacher orchestrates the activities but does not lead the class in the
traditional way [26]". The MEP is aimed at challenging all abilities with the expectations
that attainment will be positively impacted [14]. The MEP provides ample opportunity for
educators to develop good classroom practices [14]. As proposed by Burghes 2012, for the
MEP to be effectively implemented, some key components need to be implemented, and
these are outlined in Table 1.

Table 1. The key components of the Mathematics Enhancement Programme (MEP).

Key Points

o Lesson—well prepared (teacher knows the lesson plan well and is aware of any problems/
difficulties which might occur), resources are at hand, board prepared in advance, pupils
have own resources on desk.

e Seating—every pupil has direct eye contact with the teacher and can get to the board quickly
and easily. Able children seated beside less able.

e  Whole-class interactive teaching predominates, with planned intervals of individual and
paired work. All pupils on task and all given the chance to demonstrate, answer, explain,
suggest, criticise, etc.

e  Friendly, non-confrontational atmosphere where pupils learn from and support others and
have fun! Mistakes used as teaching points. Encouragement given to pupils who have
difficulty and praise given when deserved. Pupils are encouraged to appreciate the good
work of others.

e  Spiral curriculum with continual revision; learning by heart encouraged with progression in
small, logical steps.

. Visualisation and manipulatives are used in the early years and with less able pupils. Con-
texts are related to pupils” experiences where possible. Demonstrating on a number line and
modelling are used to help understanding.

e Exercises reviewed interactively with the whole class at the same time. Pupils give the
solutions, not the teacher, and rest of the class agrees/disagrees or suggests alternative
solutions. Pupils are expected to correct their own work (i.e., cross out wrong answer and
write correct answers in red). Teacher gives hints only if the whole class is stuck.

. Challenges or extension work set for able pupils, or they help their less able neighbours; no
one is inactive.

. Correct notation, layout and language used at all times. Teacher acts as a model for pupils
to follow (on board and orally), repeating /showing a pupil’s explanation more clearly and
succinctly where necessary. New words always explained and written on the board for
pupils to copy in exercise books.

e  Fast paced and varied activities related to the concept being taught. Time limits set for
individual/paired work. Time allowed for pupils to explain and for whole-class discussion.

Adapted from [14].

The innovative structure of the MEP ensures that pre-prepared lesson plans and
resources support varied, fast paced class work [26]. As stated by McAleavy [26], the spiral
curriculum enforced by the MEP is a comprehensive programme that ensures continued
revision through small and logical steps, but with key aims of mastering each year. That
is, rather than simply reviewing the same material until all pupils have it memorized,
the spiral process allows for continual development to challenge the most able learners,
while also continuing to visit earlier areas of knowledge for those who struggle with
mathematics [26].
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2.2.2. Subject Knowledge Enhancement Programmes—How Important Is the SKE in
Preparing Teachers for the MEP?

SKE Pogrammes aid in improving teachers’ subject knowledge, attitudes, under-
standing and confidence [27]. As put forward by French [28], subject knowledge, which
embraces depth of understanding, an ability to think mathematically and subject-related
pedagogical knowledge, as well as content knowledge at an appropriate level, is vitally
important to all who teach mathematics. Ball, Thames and Phelps [29] endorsed this view
when they posited that ‘“Teaching requires knowledge beyond that being taught to students’
and teachers require what they call ‘unpacked’ mathematical knowledge, which they use
to teach ‘decompressed mathematical knowledge’ to learners so that students eventually
‘develop fluency with compressed mathematical knowledge’. It is, therefore, implied that
teachers of mathematics must have sound technical mathematical knowledge beyond
the scope of the grade level that they are teaching before they can effectively help their
students develop an understanding of mathematical concepts within the teaching and
learning discourse [28,29].

In rationalizing the need for implementing the MEP, Burghes [14] identified that
too few teachers having adequate mathematical knowledge and understanding as one
of the reasons for the continued difficulties faced in developing an education system
that supports all pupils to reach their mathematical potential. Teachers” mathematical
competency (mathematical subject knowledge) is a crucial aspect of success in improving
mathematics in schools [14]. If the mathematical competence of teachers is an issue, then
focus needs to be placed on mathematical concepts in a relevant and practical way [14];
one way to achieve this is through building teachers’ subject knowledge. It was implied by
Burghes [14] that teachers” mathematical competencies, (especially subject knowledge for
teaching) is important for the effective implementation of the MEP.

2.2.3. The Impact of MEP on Mathematics Education

The MEP aims to equip children with the disposition to become good learners, in-
spiring them as mathematicians, questioning and challenging them to be logical thinkers
and creating a safe environment where they can be confident enough to excel [30]. This
view was endorsed by Burghes [14], who purports that the MEP supports children to raise
their attainment and progress and provides them with opportunities to explore their own
and each other’s thinking. The MEP helps students to develop and display a positive
attitude towards mathematics [14]. After the implementation of the MEP, students viewed
the subject as interesting and one which was worth persevering with when they were
challenged by a task [14]. Additionally, the MEP aids in getting pupils to be more engaged
and see themselves as being successful learners of mathematics [15].

Studies have shown that the implementation of the MEP into mathematics classrooms
has positively impacted the teaching and learning of mathematics [14]. Burghes [14]
added that children’s use of reasoning, thinking, and mathematical language is positively
impacted by the MEP. Burghes [14] also indicated that the MEP positively impacted:

e  The children’s development and use of mathematical language;
e  The children’s analytical and logical thinking skills.

Based on the research done by Burghes [13], the MEP succeeded in raising students’
understanding of basic mathematical concepts, which subsequently positively impacted
their attainment in the subject.

3. Methods
3.1. Research Design

The design of this research was a quasi-experimental study.

3.2. Participants and Sampling Procedures

The sample for the intervention group consisted of 150 first-grade students and seven
teachers from two primary schools in representative areas in Jamaica. The comparison
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group consisted of 50 grade one students and two teachers from one primary school in
Jamaica. The participating schools from both groups broadly represent a typical Jamaican
primary school. The average age of the participants from both groups was 6.5 years
with an SD of 3 months. The participants of the intervention and the comparison groups
were randomly selected from the country’s first graders who were underperforming in
mathematics and whose schools were not supported with coaching assistants. The schools
that participated in both groups were all ranked as category 3 primary schools in Jamaica
and served children from similar socioeconomic backgrounds. All the student participants
were learning the grade standards in mathematics, established by the Ministry of Education,
based on termly pacing guides. Additionally, the teaching experiences of the teachers of
the intervention group ranged from 4 years to 16 years, while the teaching experiences of
the teachers in the comparison group was 7 years and 13 years.

3.3. Procedures, Materials and Instruments
3.3.1. Procedure

Ethical approval was granted by University of Plymouth to carry out this research.
The university’s research protocols and ethical standards regarding privacy, confidentiality,
anonymity, informed consent and data preservation were followed.

Prior to the implementation of the MED, the teachers in the intervention group were
trained in subject knowledge enhancement to ensure that they were equipped with the
requisite content knowledge needed to implement the MEP. Additionally, training was
conducted in the components of the MEP aimed at helping teachers develop the skill
sets needed to effectively incorporate the MEP resources in their teaching and learning
discourse. Throughout the intervention, quarterly continued professional development
sessions were provided for the teachers. Each session was held at the respective partici-
pating schools and lasted for an average of two and a half hours, totalling approximately
12 h of training across the intervention. The sessions focused on lesson studies related to
the MEP, best MEP practices, conquering the challenges associated with implementing the
MEDP, video presentations that highlights the key components of the MEP and teachers’
reflections.

Prior to the intervention, the mathematics pre-test and pre-attitudinal survey were
administered to both groups. Participants in the intervention group were then taught the
Jamaican Grade One mathematics standards in lessons lasting 60 min, three times a week
using the adapted and tailored MEP resources over the nine-month period (September
2017-June 2018). The students from the comparison group were taught mathematics
using the traditional teaching methods employed across Jamaican primary mathematics
classrooms. The teachers in this group used the Ministry of Education’s assigned textbooks
and resources in their daily practice. Following the intervention, the mathematics post-test
and post-attitudinal surveys were administered to both groups.

3.3.2. Materials

The materials used for this study are the adapted MEP resources that were tailored
to fit the Jamaican mathematics classroom setting. Once these resources were adapted,
modifications were made to ensure that the resources were fully aligned to the Jamaican
primary mathematics curriculum in terms of content, sequence, and language. Teachers
were provided with support plans for each suggested lesson. Students were furnished with
the MEP support materials, which included:

Mathematics Reasoning Practice Books
Number lines

Number cards

Shape cards
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3.3.3. Instruments
Attainment Measure

To measure the impact of the MEP on students’ attainment in mathematics, data were
collected using the adapted MEP standardized tests. Test 0, which consisted of questions
with a total of 10 marks, was administered as a pre-test and test 1 which consisted of
the questions with a total of 20 marks (ten marks from test 0 and ten new marks) was
administered as a post-test. Both tests were designed to test students’ understanding of
number concepts and basic operations with numbers. Test 0 and Test 1 were analysed
using SPSS software, version 25. Students’ attainment was compared using boxplots, mean
difference and effect size. Chi- Squared tests were used to measure the association between
progress scores and attainment.

Attitude Measure

To measure the impact of the MEP on students’ attitude towards mathematics, data
were collected using an attitudinal survey. This survey consisted of 10 questions which
evaluated how students’ viewed mathematics in terms of affection, difficulty, and relevance.
The attitudinal survey is presented in Figure 1. The same attitudinal survey which applied
a Likert three-point scale was given prior to and after the intervention. The pre- and
post-test and the pre- and post-attitudinal surveys use comparative summary tables.

Children’s Attitudinal Survey

Instructions: Read each statement carefully. Please circle your answer which is either no,

unsure or yes.

Grade:

1.

10.

Gender: Male or Female

a. I like mathematics - No 2 - Unsure 3 -Yes
b. Why? (Give a reason for your answer)

I can learn mathematics - No 2 - Unsure 3 -Yes
a. I like going to mathematics class - No 2 - Unsure 3 -Yes
b. Why? (Give a reason for your answer)

Mathematics is interesting - No 2 - Unsure 3 —Yes
My teacher makes mathematics fun - No 2 - Unsure 3 —Yes
I enjoy doing mathematics - No 2 - Unsure 3 -Yes
I do well in mathematics - No 2 - Unsure 3 -Yes
a. Mathematics is hard for me - No 2 - Unsure 3 -Yes
b. Why? (Give a reason for your answer)

I will use mathematics in the future - No 2 - Unsure 3 -Yes
Mathematics is important to my - No 2 - Unsure 3 -Yes

everyday life

Figure 1. Students’ mathematics attitudinal survey.
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Comparison Group

Intevention Group

4. Results
4.1. The Impact of MEP on Students’ Attainment in Mathematics

The first research question was geared towards examining the effect that the imple-
mentation of the MEP in Jamaican mathematics classes would have on students’ attainment
in mathematics. To answer this question, the results from the pre-test and the post-test
were analysed. The results are shown in the figures and tables below:

Figure 2 shows that, for the pre-test (test0), the intervention group has a median score
of 5 and the comparison group has a median score of 6. This is an indicator that, for the
pre-test, the median score of the intervention group is less than the median score of the
comparison group. The range of score for the intervention group is 8 and the interquartile
range is 3; while the range of scores for the comparison group is 6, the interquartile range
is 3. That is, the pre-test score variability of the intervention group is greater than the
comparison group. For the intervention group, the lower 25% of the scores lies between
1 and 4, the middle 50% of the test scores of the lies between 4 and 7 the upper 25% of
scores lies between 7 to 9. For the comparison group, the lower 25% of the scores lies
between 2 and 4; the middle 50% of the test scores lies between 4 and 7; the upper 25% of
scores lies between 7 and 8.

— .

0 2 4 6 8 10

Scores

Figure 2. Double boxplots of results of pre-test (test 0) for intervention and comparison groups.

Figure 3 shows that, for the post-test (testl), the intervention group has a median
score of 15 and the comparison group has a median score of 12. This is an indicator that,
for the post-test, the median score of the intervention group is greater than the median
score of the comparison group. The range of scores for the intervention group is 16 and the
interquartile range is 6, while the range of scores for the comparison group is 17 and the
interquartile range is 6. That is, the post-test variability score of the intervention group is
less than the comparison group. For the intervention group, the lower 25% of the scores
lies between 4 and 12, the middle 50% of the test scores of the lies between 12 and 18 the
upper 25% of scores lies between 18 to 20. For the comparison group, the lower 25% of the
scores lies between 1 and 8; the middle 50% of the test scores lies between 8 and 14; the
upper 25% of scores lies between 14 to 18.
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Comparison Group } E

Intervention Group

Scores

Figure 3. Double boxplots of results of post-test (Test1) for intervention and comparison groups.

The results of the Pearson Chi-Squared Test scores for the association between progress
scores and groups was 23.4 with 3 degrees of freedom, which is statistically significant at
the 0.05 level. This is represented in Table 2.

Table 2. Pearson Chi-Square tests showing the association between progress scores and the groups.

Group
Chi-square 23.375
Progress Df 3
Sig. 0.000

Table 3 reveals that the mean difference between the pre- and post-tests for the compar-
ison group is 0.12 with a standard deviation of 2.64 and effect size of 0.045. As summarized
in Table 3, the mean difference between the pre- and post-tests for the intervention group is
2.23, standard deviation is 1.84 and the effect size is 1.21. Based on Cohen’s d convention,
the effect size for the comparison group is small, since 0.045 < 0.2 and, effectively, zero
whereas the effect size for the intervention group is large, since 1.21 > 0.8. Hattie’s [31]
synthesis of meta-analysis of interventions in the field of education found that the average
overall effect size, using Cohen’s d statistic was 0.4. Therefore, an effect size of 1.21 is well
above average and can be considered to indicate a very substantial impact of the MEP
intervention.

Table 3. Cohen’s d effect size of the pre- and post-tests for each group.

Groups Mean Difference Std. Deviation Effect Size
Comparison Group 0.12 2.64 0.045
Intervention Group 2.23 1.84 1.21

Based on the results presented in Figures 2 and 3 it can be concluded that the imple-
mentation of the MEP has had a substantial positive impact on students” attainment in
mathematics. The findings presented in Tables 2 and 3 revealed that there is a significant
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association between progress scores and groups, indicating that the implementation of the
MEP significantly impacted students” attainment in mathematics.

Additionally, the results of the ANCOVA (F (1, 197) = 53.9, p = 0.00] indicated a
significant difference in post-test scores between the two groups after adjusting for the
pre-test scores. The participants in the intervention group obtained higher scores on the
post-test than those in the comparison group, with an effect size reported (n? = 0.215). Since
Montgomery [30] has stated that the eta squared effect size cut off points are small = 0.01,
medium = 0.06 and large = 0.14, an effect size of n? = 0.215 indicates a large effect size. The
adjusted marginal mean post-test scores are displayed in Table 4.

Table 4. Adjusted marginal mean post-test scores.

95% Confidence Interval

Groups M Std. E
P ean ot Lower Bound Upper Bound
Comparison Group 5.664 0.245 5.180 6.148
Intervention Group 7.745 0.142 7.466 8.025

Covariates appearing in the model are evaluated at the following values: pre-test = 5.5200.

4.2. The Effect of the MEP on Students’ Attitude towards Mathematics

The second research question was geared at examining how the MEP impacted stu-
dents’ attitude towards mathematics. To answer this question, the results from the pre
and post student attitudinal surveys were analysed. The specific scale that applied to the
attitudinal survey is: 1—no, 2—unsure and 3—yes.

Tables 5 and 6 show that students’” attitude towards mathematics were positively
impacted by the implementation of the MEP into Jamaican primary mathematics classroom.
Higher percentage increases were observed in students’ responses on items from the survey
that addressed positive feeling towards mathematics in the intervention group. Evidence
of this was noted with item 1 of the survey, where it was revealed that 10% more of the
students from the intervention group indicated that they liked mathematics more after
being exposed to the MEP, while there were no changes in the number of students who
indicated that they liked mathematics in the comparison group. Similarly, 8% more of the
students of the intervention indicated that they liked going to mathematics classes on the
post-attitudinal survey, while 6% more students of the comparison group indicated that
they enjoyed going to mathematics classrooms on the post-attitudinal survey. It was also
noted that 6% less of the students in the intervention group found mathematics hard on
the post-attitudinal survey, while 2% more of the students in the comparison group found
mathematics hard on the post attitudinal survey.

Table 5. Pre- and post-students’ mathematics attitudinal survey for the intervention group.

Pre-Attitudinal Post-Attitudinal
Survey (%) Survey (%)

Yes Unsure No Yes Unsure No
I like mathematics 35 23 42 45 21 34
I can learn mathematics 40 19 41 50 16 34
I like going to mathematics classes 40 19 41 48 19 33
Mathematics is interesting 32 26 42 37 31 32
My teacher makes mathematics fun 27 41 32 35 40 25
I enjoy doing mathematics 33 7 60 45 7 49
I do well in mathematics 37 18 45 37 27 36
Mathematics is hard for me 49 27 24 43 24 33
I will use mathematics in the future 54 0 46 59 0 41
Mathematics is important to my everyday 49 2 49 56 7 37

life
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Table 6. Pre- and post-students’ mathematics attitudinal survey for the comparison group.
Pre-Attitudinal Post-Attitudinal

Survey Survey

Yes  Unsure No Yes  Unsure No

I like mathematics 36 14 50 36 18 46

I can learn mathematics 30 24 46 34 28 38

I like going to mathematics classes 30 10 60 36 8 56

Mathematics is interesting 30 16 54 32 18 50

My teacher makes mathematics fun 30 12 58 32 10 58

I enjoy doing mathematics 28 14 58 30 12 58

I do well in mathematics 30 18 52 30 20 50

Mathematics is hard for me 46 26 28 48 24 28

I will use mathematics in the future 38 20 42 54 14 32

Mathematics is important to my everyday 46 6 48 46 6 48

life

The results obtained indicated that the implementation of the MEP into Jamaican
Primary classrooms positively impacted students’ attitudes towards mathematics. This was
evident in the data collected, where it was observed that more students from the interven-
tion group, when compared with the comparison group, responded ‘yes’ to questions that
addressed positive attitudes towards mathematics after they were exposed to the MEP. For
example, 10 percent more of the students from the intervention group indicated that they
liked mathematics on the post attitudinal survey. Whereas, in the comparison group, there
were no changes in the number of students who indicated that they liked mathematics on
the post-attitudinal survey. Additionally, 6 percent less students in the intervention group
indicated that mathematics was hard after they were exposed to the MEP, whereas in the
comparison group, two percent more students indicated that mathematics was hard on the
post attitudinal survey.

5. Conclusions

Study findings showed that the implementation of the MEP in Jamaican primary
classes had a substantial positive impact on students’ attainment in mathematics, as
indicated by an effect size of 1.21, based on Cohen D’s convention of effect size, whereas the
comparison group was found to have a near-zero effect size of 0.045. This large effect size
was confirmed by the analysis of covariance, which found the eta squared effect size to be
large (2 = 0.215). This finding is supported by prior research on the MEP, which indicated
that performance in mathematics is positively impacted when the MEP is integrated into
Mathematics classes [13,14]. Additionally, enrichment programs, such as the MEP, have
been found to help deepen students’ mathematical understanding [22], which subsequently
aids in improving performance in mathematics [23,24].

The findings also showed that the use of the MEP resources to teach mathematics posi-
tively impacted students’ attitude towards mathematics. The results of the post-attitudinal
survey indicated that more students from the intervention group indicated that they liked
mathematics, enjoyed going to mathematics class and thought mathematics was fun after
they were exposed to the MEP. Additionally, after being exposed to the MEP, less students
thought that mathematics was difficult. This is an indicator that students’ disposition and
attitudes towards mathematics were positively impacted by the implementation of the MEP.
The findings of this research are supported by previous research, which indicated that the
MEP helped students to develop and display positive attitudes towards mathematics [14].
A previous study, conducted by Burghes [14], also indicated that, after the implementation
of the MEP, students viewed mathematics as being an interesting subject and one which
was worth persevering with when they were challenged by a task.
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6. Limitations

This study examined the impact of the MEP on Jamaican students’” attainment in
and attitude towards mathematics. Limitations to this study included having a small
sample size, particularly for the comparison group, and the duration of the intervention.
The comparison group only consisted of two classes, while the intervention group had
seven classes. Comparisons were, however, made between the different intervention and
comparison groups. Significant mean differences were obtained between the pre- and
post-tests on mathematics performance in the sample group. The number of students
in the intervention and comparison groups was not the same, which may have affected
the validity of the differences obtained. The impact of the MEP on student attainment
in mathematics would have been more valid if the study lasted beyond longer than nine
months and if MEP resources were used for all mathematics lessons. Additionally, although
teachers were observed weekly, there were no other measures in place to ensure that the
teachers were implementing the MEP with fidelity when not being observed. Additionally,
the impact of the MEP on Jamaican primary mathematics would have been more valid
if its impact was compared to another intervention that was implemented for the same
amount of time. Therefore, future research on the impact of the MEP and similar initiatives
on Jamaican Primary mathematics is necessary.
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