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Abstrak 

Pencapaian Matematik yang secara berterusan kurang memberangsangkan di sekolah 
menengah di Nigeria merupakan satu isu yang menjadi perhatian Kerajaan 
Persekutuan Nigeria. Justeru, kajian berkaitan strategi pengajaran Matematik adalah 
perlu untuk melaksanakan kajian secara berterusan tentang faktor yang menyumbang 
kepada pencapaian yang tidak yang efektif perlu dilaksanakan secara berterusan 
supaya ia dapat menyumbang kepada peningkatan pencapaian Matematik di Nigeria. 
Guru Matematik di Nigeria telah lama berasa selesa untuk mengajar Matematik. Hal 
ini telah mempengaruhi sikap terhadap matematik dan pencapaian matematik pelajar 
Nigeria. Tujuan kajian ini adalah untuk mengenal pasti kesan penggunaan Modul 
Strategi Pembelajaran Koperatif Jigsaw dan Modul Pembelajaran Masteri ke atas 
sikap terhadap matematik dan pencapaian Matematik dalam kalangan pelajar sekolah 
di Nigeria. Kajian ini menggunakan gabungan pendekatan kuantitatif dan kualitatif 
Reka bentuk kuasi-eksperimen ujian pra dan ujian pasca telah digunakan untuk 
mengutip data kuantitatif melalui ujian pencapaian matematik dan ujian sikap 
terhadap matematik. Data kualitatif telah dikutip melalui temu bual dan pemerhatian 
berpandukan senarai semak pemerhatian. Populasi sasaran bagi kajian ini ialah 590 I 
pelajar senior Secondary School One (SS I) di Gombe State, Nigeria. Seramai 120 
orang pelajar SS! telah terlibat dalam kajian ini dan mereka telah dibahagikan kepada 
dua kumpulan rawatan dan satu kumpulan kawalan. Kumpulan rawatan pertama dan 
kedua masing-masing diajar menggunakan Modul Strategi Jigsaw (JS) dan Modul 
Strategi Jigsaw dan Pembelajaran Masteri (JSML). Kumpulan kawalan diajar 
menggunakan pendekatan konvensional. Data kuantitatif dianalisis menggunakan 
ANCOVA. Data kualitatif pula dianalisis secara tematik. Dapatan kajian 
menunjukkan terdapat peningkatan skor Matematik bagi kumpulan JSML dan JS. 
Pencapaian pelajar kumpulan JSML adalah lebih baik berbanding dengan pencapaian 
pelajar kumpulan JS dan terdapat perbezaan yang signifikan secara statistik antara 
kumpulan kawalan dan kumpulan rawatan (p< .05) bagi skor ujian pasca sikap dan 
ujian pasca Matematik. Data kualitatif menunjukkan maklum balas yang positif 
diberikan oleh guru terhadap modul bagi kumpulan JSML dan JS. Majoriti pelajar 
menunjukkan sikap positif terhadap Matematik dan ha! ini telah menyumbang kepada 
peningkatan dalam pencapaian Matematik. 

Kata kunci: Pembelajaran koperatif, Strategi Jigsaw, Pembelajaran Masteri, 
Pencapaian Matematik, Sikap Matematik, Sikap terhadap Matematik. 
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Abstract 

The persistent poor Mathematics achievement in Nigeria's secondary schools is an 
issue that has long been a concern of the Federal Government of Nigeria. Hence, it is 
necessary to carry out continuous research on effective teaching strategies so that it 
can contribute to the improvement of Mathematics achievement in Nigeria. 
Mathematics teachers in Nigeria have long been complacent to teach Mathematics 
using the conventional approach. This approach has been influencing Nigerian 
students' attitude towards mathematics and their mathematics achievement. This 
study aims to determine the effect of Jigsaw Strategy and Mastery Leaming Modules 
on attitude towards mathematics and their mathematics achievements among 
secondary schools students in Nigerian. This study used mixed methods. A Non 
equivalent controlled pre-test post- test quasi-experimental design was used to collect 
the quantitative data via Mathematics attitude and Mathematic achievement test. The 
qualitative data was collected via interviews and observation checklist. The target . 
population of this study was 590 I Senior Secondary School One (SS I) Students in 
Gombe State, Nigeria. A total of 120 SS! students had participated in this study and 
they were divided into two treatment groups and one control group. The first and 
second treatment groups were respectively taught Mathematics using the Jigsaw and 
Mastery Leaming (JSML) approach and the Jigsaw Strategy (JS) approach. The 
control group was conventionally taught. The quantitative data were analyzed using 
Analyses of Covariance (ANCOVA) while the qualitative data was thematically 
analyzed. The findings show that there was improvement in the JSML and JS groups' 
Mathematics scores. The JSML group students achieved better than their JS group 
counterparts and a statistically significant difference was observed between the 
control and treatment groups (p< .05) in the Mathematics Topics post-test and the 
attitude post- test scores. The qualitative data revealed favorable responses from the 
teachers towards the use of modules for JSML and JS groups. Majority of the 
students had positive attitude towards Mathematics which contributed towards the 
increase in Mathematics achievement. 

Keywords: Cooperative learning, Jigsaw strategy, Mastery learning, Mathematics 
achievement, Mathematics attitude 
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CHAPTER ONE 

INTRODUCTION 

1.1 Introduction 

Mathematics plays a significant role in class programme globally because it is 

employed in day - to - day life (Ahmad, Fatimah, Latih, & Hidayah, 2010; Baglama, 

Yikmis, & Demirok, 2017; Kakkar, 2016; Olosunde & Olaleye, 2010).It is a 

significant subject critical to understanding different major fields. To buttress this 

claim Akinsanya, Ajayi, and Salomi (2011) remarked that Mathematics is the queen 

and servant of all fields of study. 

Furthermore, Aguele and Usman (2007) described Mathematics as an application 

obtainable for building theories in science and different areas of endeavor. This is 

often seen as a result of human thinking that promotes logical understanding among 

people. In addition, it provides a good manner of building mental disciplines, 

impulses, reasoning and mental rigor (Ale & Adetula, 2010). Mathematics is thus 

much more than the power to calculate, memorize formulae, or solve equations. 

Rather, it trains and promotes reasoning (Lappan & Schram, 1989). 

Due to the importance of Mathematics to the society, the Nigerian government 

enacted a policy that created the study of the subject as obligatory for all levels of 

education (Federal Republic of Nigeria, 2004). Consequently, credit pass in 

Mathematics becomes a necessity demand for admission into tertiary institutions 

within the country. (Nigerian Universities Conunission, 2016). As a mark of 
I 
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commitment, the Federa!Government of Nigeria has established National 

Mathematics Centre (NMC), with the mandate to expand the study of mathematics 

and science (Federal Government of Nigeria, 1988). Despite this commendable 

effort, improvement of the attitude and achievement of students at the secondary 

school level in Mathematics remains poor. 

This perennial downside is also precipitated by the teaching technique within which 

the teachers still maintain the standard methodology despite the emergence of latest 

teaching ways, strategies, techniques, and approaches (Azuka & Eniayeju, 2010). 

Several studies and researches conducted have found variety of factors that influence 

students' performance in mathematics (Mutai, 20 1 1 ;  Ma& Xu, 2004: Mohd, 

Mahmood, & Ismail, 2011) .  Among these factors, 

students' attitude towards mathematics is one necessary issue that has been 

systematically studied. 

Often, the studies on relationship between students' attitudes and therefore the 

students' educational performanceshow a positive relationship (Tanveer, Rizwan, Ali, 

Arif, Saleem, & Rizvi, 2016; Ma, 1997). Thus, the literatureseems to 

recommend that attitude towards mathematics is a significant issue that influences 

theperformance of students. Rabab and Ve loo (2015) reiterated that students' 

attitudes confirm the hasslethey place in learning a subject matter. Rabab and Veloo 

(2015) contended that mathematics teachers ought to try tosustain students' positive 

attitudes towards mathematics for good performance. 

2 
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Attitude has been outlined as "a psychological tendency that is expressed by evaluating a 

particular entity with some degree of favor or disfavor" (Rabab & Veloo, 20 I 5). Parallel 

to Aiken in Yushau (2006), attitude may be a learned predisposition to react in a very 

absolutely or negatively way to a particular individual, object, condition, or 

organization. Consequently, attitude is someone's doing within the unit, and therefore 

a determining issue of people's conduct. Some educators outlined learning as a 

modification in behavior. According to Aiken (2006) since attitude is the determinant 

issue of peoples' behavior, the problem then is serious in education. 

Another study showed that students who have favorable attitudes towards 

mathematics will definitely be concerned in its teaching the subject (Addae & Agyei 

2018; Rabab & Veloo, 2015; Obodo, 2002 in Odili, 2006). As a result, researches 

have been conducted to spot students' attitude towards mathematics among 

completely different variables. This is to search the variables which will contribute in 

rising positive attitude of students towards mathematics. Most of those efforts are 

through improvement of educational approaches that make learning more meaningful 

and enjoyable so as to improve students' attitude and achievement, in Nigerian 

secondary schools (Capar and Tarim, 2015; Zakaria, 2009). However, research has 

shown that cooperative learning strategy and mastery learning are useful educational 

strategy that promotes students' learning achievement and attitude (Maden, 2011; 

Mevarech, 2016; Van Tran, 2016; Zakaria et al., 2013). 
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,- 

Cooperative learning ways involve grouping students into little mixed ability learning 

teams. It's premised on the very fact that students work along hand in glove and 

interdependently in little teams (Wendy, 2005). 

There are numerous samples of cooperative learning ways. These embody Students 

Teams- Achievement Division (STAD), Team-Games-Tournaments (TGT), Jigsaw 

Method, Team Accelerated Instruction (TAI), Group Investigation (GI), Team- 

Assisted Individualization. (TAI), Cooperative Learning Teaching Scripts (CLTS), 

Cooperative Integrated Reading and Composition (CIRC), Cooperative Learning 

Structures, and Complex Instruction (Maddinabeita, 2006). The concept that lies in 

all cooperative learning strategies is that students work along hand in glove and 

interdependently in little teams to be told and are to blame for one another's learning 

(Slavin 1994; Wendy, 2005). 

The cooperative learning technique that has been widely researched and evaluated 

specifically on students' mathematics attitudes and achievements is the Jigsaw 

Strategy (Mengduo & Xaolng 2010; Sahin, 2010; Marhamah & Mulyadi 2013; Tarim 

& Akdeniz 2008) Jigsaw strategy is one of the best and therefore the one that 

students become occupied in their learning - learn several materials quickly, share 

information with different team members, cut back the time of listening and stay 

singly responsible in their learning (Aronson & Patnoe 2011 ). 

The Jigsaw strategy was developed by Elliot Aronson and his students (1978). In 

their approach, the teacher is meant to provide a topic and its sub-topics whereas 
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studentsare divided into little teams of five to six that is named as Jigsaw groups. In 

Jigsaw application, the conception of learning is sub-divided into completely 

different segments, and every student is allotted to a sub-topic thus giving him/her 

opportunity to specialize (Bukit 2017; Bhandari, Mehta, Mavai, Rajsingh & inghal 

2017; Doymus 2013; Eachempati, Kumar & Ismail 2017; Suendarti 2017; Yu & Yu 

2017; Van Tran 2016). This suggests all students with similar topic form expert 

groups. This group of students reconvenes as soon as learning is over, so as to 

unravel self-assessment questions singly. This learning method evokes students to 

concentrate and interact optimally in a group setting whereby every member of the 

group plays a significant role within the group (Saad & Ghani, 2008). 

When students relate and discuss freely, there's a high propensity for them to unveil 

the areas of their learning problem that the teacher will utilize in order to boost his 

room teaching. A typical illustration is the case of Senior Secondary School Class 

One (SS 1) programme during which several students see indices, logarithms, 

simultaneous equations, and algebra. Rather than finding out the formulae, the 

students find themselves memorizing some formulae that don't change them to 

unravel serious mathematical issue (Gombe Ministry of Education, 2017). 

To strengthen the above claim, Sunandar, Zaenuri, and Dwidayati (2018) in their 

study unconcealed that problem-solving ability of students has not met the 

expectations and students typically have problem in understanding the matter. To 

curb this practice, the students have to develop a comprehensive abstract thinking 

5 

Universlti Utara Malaysia 



towards Mathematics. Thisis the core element of the Mathematics programme in 

Secondary Schools (Shahrill, 2014). According to Laborde, Kynigos, and 

Hollebrands (2006), it is essential for a teacher to adopt numerous approaches to 

teaching and learning thus influencing the students' understanding that is dominant 

within the teaching of Mathematics. This is known as Mastery Learning Technique. 

This approach is applied to all or any ages and will be matched with common 

teaching approaches (Candler, 2010). Similarly, Candler (2010) argues that mastery 

learning is outlined as an instruction given to the students in showing mastery of 

instructional content. Furthermore,mastery learning is employed in virtually each 

subject, however it is additionally appropriate in mathematics instruction since it 

helps students to develop a solid foundation of mathematical understanding so as to 

unravel mathematical issues that involve a higher-level thinking and reasoning (Saad 

& Ghani, 2008). Hence, its application in cooperative ways can promote a technique 

that enhances students' achievement and attitude towards learning mathematics 

(Mevarech, 1985). Therefore, the researcher is of the opinion that Jigsaw Strategy 

and Mastery Learning Module might be a way to boost the mathematics achievement 

and attitude of students. 

1.2 Research Background 

Nigeria's population was calculated at approximately 198 million people as of 2018, 

based on the latest report by (National Population Commission, 2018) split primarily 

between Muslims (50 percent) and Christians (40 percent). Muslims represent the 

bulk within the north of the country and Christians within the south. Nigeria consists 
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of about 250 ethnic groups. Nigeria is found in Western continent bordering the Gulf 

of Guinea, and between Benin and Cameroon to the east (National Population 

Commission, 2018). The full area is 923,768 sq km with land comprising of910,768 

sq km and water covers thirteen thousand square kilometer. Nigeria is divided into 36 

states of the federation (divided into six geopolitical zones) including the Federal 

Capital Territory (FCT) Abuja (Awofala & Ogundele, 2018). 

1.2.1 The Nigeria Educational System 

In Nigeria, Education is free however not mandatory at any level. The formal 

education system is 6-3-3-4 system of education. Six years in primary schools, 3 

years of junior secondary school, 3 years of senior secondary and 4 years of 

university education resulting in a first level degree in most fields (Fafunwa, 2018). 

Nigeria instructional system is totally different from that of alternative countries 

therein it is extremely ceotralized with nearly each school mistreated the identical 

prescribed textbooks in teaching mathematics. The mode of instruction is actually 

lecturing technique and achievement destined (NPE, 2004; Olusunde & Olaleye, 

2010; Eniayeju & Azuka, 2010). 

1.2.2 Mathematics Education in Nigeria 

Mathematics Education in Federal Republic of Nigeria has gone a long way. In 

ancient society, before the introduction of formal education, mathematics was used 

principally in taking stock of daily farming and commerce activities (Lassa, 2012). 

7 

Universlti Utara Malaysia 



Most ancient societies have their range systems that were either base five or twenty. 

These may well be seen in their market days and reckoning systems. However, the 

coming of the missionaries introduced formal (or Western type) education to Federal 

Republic of Nigeria. During this system of education, mathematics occupied a central 

position within the school syllabus. This has remained the position within the 

Nigerian education system nowadays, even with the introduction of the Six years in 

primary schools, 3 years of junior secondary school, 3 years of senior secondary and 

4 years of university education (6-3-3-4) system of education (National Policy on 

Education, 2004). During this system, mathematics would be a core subject from the 

first through the junior secondary to the senior secondary school levels of the 

academic system. This vital position occupied by the subject within the school 

curricula is borne out of the role of mathematics in scientific and technological 

development. Since the introduction of formal education in Nigeria, mathematics 

education has versed three developments (Lassa, 1977). From the age of Arithmetic, 

modem mathematics (Algebra) and therefore the likes through the amount of 

arithmetic and the modem mathematics arguing to this general mathematics. 

The first mathematics curriculum (Traditional Mathematics) that was educated in 

Nigerian secondary schools from the colonial period to 1964 primarily comprised a 

lot of arithmetic processes educated purely as an abstract subject through 

memorization, use of formulae and plenty of drills that inspired rote learning. The 

ultimate aim was just to teach students to pass examinations without any regards for 

the acquisition of real mathematical information (Adetula, 2005). Even the textbooks 
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used were prepared for British children, thence based on completely different culture 

and surroundings. As a result, the foreign nature of teaching materials led to mass 

failure in public examinations that attracted the attention of the general public. 

To buttress this observation, (Fajemidagba, 2001) says: "The concern of the general 

public for poor performance of students on the West African Examination Council 

(W AEC) and different public examinations led to the review of the syllabi and 

different information for school mathematics in Nigeria." For these and other reasons 

like the shortcoming of the curriculum to contain scientific and practical orientation 

for technological advancement, and heavy computation that lacked relevance to way 

of life led to the abolishment of ancient mathematics in 1964 (Ohuche, 1978). 

However, it ought to be noted that there have been 2 arithmetic curriculums that ran 

at the same time with ancient mathematics (Aguele, 2004). These were commercial 

and technical arithmetic meant for vocational education centres and technical schools 

respectively. After the abolishment of ancient mathematics, a lot of scientifically and 

practically oriented mathematics curriculum was introduced. This was 'Modem 

mathematics.' 

In line with Fajemidagba (2001), modem mathematics too was part foreign-based and 

introduced in Nigerian secondary school in 1964 without adequate preparation. Thus, 

acute insufficiency of qualified mathematics teachers, the absence of teaching 

materials and lack of motivation of mathematics teachers (Lassa, 1977). Additionally, 

the Nigerian instructional research Council (2007) recognized that even the teachers' 

schools and Universities were not ready to produce enough qualified mathematics 
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teachers for the programme. Like ancient mathematics, modem mathematics too did 

not meet the expectations of the Nigerian public. There were mass failures in 

examinations that criticized the whole modem mathematics curriculum (NERC, 

2007). 

Considering all the issues that contributed to the failure of two previous mathematics 

curricula, a brand new mathematics curriculum was developed for secondary schools. 

In line with NERC (2009), all the mandatory materials that had no reference to the 

day-to-day lifetime of Nigerian students were removed from the modem mathematics 

curriculum. In their place, relevant materials that reflect the atmosphere and also the 

background of the children were placed. 

Additionally, some relevant topics from the previous ancient mathematics curriculum 

were incorporated into the new programme. This mixture of the new ideas and 

previous concepts from both ancient and modem mathematics syllabi gave birth to l! 

new mathematics curriculum known as General mathematics (Obioma, 1991). 

General mathematics curriculum, in line with Nigeria Educational Research Council 

(NERC, 2009) was enforced in secondary schools in 2009. However, it ought to be 

noted that the curriculum was reviewed in 2009 and enforced within the same year. 

Impliedly there was no space for pilot testing the new curriculum (NERC, 2009). For 

this, the issues from the previous arithmetic information were still manifesting within 

the present General mathematics curriculum that calls for evaluation. 
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1.3 Problem Statement 

Despite the important role mathematics plays as a subject for preparation of students 

to fully participate and function well in the society (Baglama, Yikrnis& Demirok, 

2017; Kakkar, 2016) the achievement of secondary school students and their attitude 

toward the subject in external examination (W AEC and NECO) especially in Nigeria 

- Gombe state has been persistently poor (Ministry of Education, 2017). 

This is evidenced by apparent poor performance of students in the subject. For 

example, the statistics published by West African Examination Council (W AEC) 

revealed that mathematics achievement of Secondary School Students in Nigeria 

Gombe state for 2011 - 2015 was that less than I 0% obtained credit passes, as shown 

in Table I. I (Ministry of Education, 2017). In spite of the Nigerian government 

praiseworthy efforts, the attitudes of student toward mathematics and achievement at 

the secondary school level in Mathematics remain poor. 
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Table I .  I.The Secondary School Students' Mathematics Achievement in Nigeria 
2011 to 2015 

Year 2011 2012 2013 2014 2015 

f % f % f % f % f % 

Pass 722 5.68 776 1.03 702 0.71 704 0.29 821 0.61 

Fail 722 94.32 776 98.97 702 99.29 704 99.71 821 99.39 

Source: Ministry of Education Gombe State (2017) 

The results represented, has continued to trigger a lot of concern among educationists 

and other stakeholders nationally and also in Nigeria County over the years (Eniayeju 

& Azuka, 20 I 0). Efforts ought to be placed in order to reverse this trend or otherwise, 

secondary school products from Nigeria might not be internationally competitive. 

Studies show that there are a number of factors that can be attributed to this poor 

mathematics attitude and achievement such as in effective teaching strategies among 

others (Akinsola, 2002). 

There was a general agreement that attitudes may be viewed as an enormous 

predictor of one's academic achievement. . Positive attitude towards an academic 

subject will mean higher possibility for student to perform well academically (Addae 

and Agyei, 2018; Effendi & Normah, 2009; Ifamuyiwa & Akinsola, 2008; Mata, 

Monteriro & Peixoto, 2012; Mohd & Mahmood, 2011; Nicolaidous & Philippou, 

2003; Reynolds & Walberg, 1992). This is the reason for including attitude in this 

present research. 
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Research has disclosed that teacher-centered instruction, at the secondary school 

level in Nigeria remains the commonly used instructional approach, with larger stress 

being placed on textbook than on aiding students to grasp essential topic areas; and 

applying their information to the read-worlds scenario (Butty, 2001). 

However, using this method, students are unable to dissemble relevant mathematics 

concepts. There is a necessity to adopt new teaching approaches, strategies, 

techniques, and methods to make learning mathematics more meaningful so as to 

improve students' mathematics achievement and attitude (George will, 1990; 

National Council of Teachers' of Mathematics, 2000). Some approaches which are 

being used in contemporary mathematics teaching include cooperative learning, 

problem solving, mastery learning may complement these teacher-centered 

instruction. 

Cooperative learning is student-centered whereby students are accountable for their 

team learning (Aziz, Nordin & Hossain, 2010). It is a practical learning strategy that 

makes the learners proactive in their learning, students share ideas aiming at 

completing a given task. This approach has been used effectively and attentively to 

promote meaningful mathematics learning (Capar and Tarim, 2015; Zakaria, 2009). 

Mastery learning refers to an individualized educational approach that uses an 

organized curriculum divided into pieces of knowledge and skills for academic use 

(Bruce, 1970). It is designed to ensure all students fulfill the behavioral objectives so 
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as to allow each student ample time to do so (Block, 1980 & Bloom, 1981). Guzver 

and Emin (2005) in a study of the effects of mastery learning and cooperative, 

comparative and individualistic learning environment in organizations focusing on 

achievement and attitudes in Mathematics on 158 students, found that mastery 

learning improved students' achievement and yield greater positive attitudes. 

However, despite these significant results using these methods, what is not known is 

how combination of the two methods as a module of teaching mathematics especially 

in mathematics concepts like, algebra, logarithms, indices and simultaneous 

equations would affect students' mathematics attitude and achievement. In an attempt 

to address this issue, the present research explored the effects of Jigsaw strategy and 

mastery learning modules on students' mathematics attitudes and achievement within 

Nigerian school. 

1.4 Research Objectives 

The objectives of this study are as follows: 

1.4.1 To develop the Jigsaw Strategy and Mastery Learning Modules on 

Mathematics Students' Attitude and Achievements in Nigerian Schools. 

1.4.2 To identify the Trained Secondary Schools Mathematics Teachers' and 

University Lecturers' evaluation mean scores on the Jigsaw Strategy and 

Mastery Learning Module and Jigsaw Strategy Module; 

1.4.3 To determine the Mathematics Attitude Score of Control and Treatment 

Groups in the Pre-test and Post-test; 
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1.4.4 To determine the Mathematics Achievement Score of Control and Treatment 

Groups in the Pre-test and Post-test; 

1.4.5 To investigate the effects of the Jigsaw Strategy and Mastery Learning 

Module, Jigsaw Strategy Module, and conventional learning method on the 

students' mathematics attitude post-test scores of students by controlling 

mathematics attitude pre-test scores. 

1.4.6 To investigate the effects of the Jigsaw Strategy and Mastery Learning Module, 

Jigsaw Strategy Module, and conventional learning method on the students' 

mathematics achievement post-test scores by controlling mathematics 

achievement pre-test scores. 

1.4.7 To find out the teachers' and students' views related to the effects of Jigsaw 

Strategy and Mastery Learning Modules on Nigerian School Students m 

Mathematics Lessons. 

1.5 Research Questions 

1.5.1 What is the structure of the Jigsaw Strategy and Mastery Learning Modules 

on Mathematics Students' Attitude and Achievements in Nigerian Schools? 

1.5.2 What are the Trained Secondary Schools Mathematics Teachers' and 

University Lecturers' evaluation mean scores on the Jigsaw Strategy and 

Mastery Learning Module and Jigsaw Strategy Module? 

1.5.3 What are the Mathematics Attitude Score of Control and Treatment Groups in 

the Pre-test and Post-test? 
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1.5.4 What are the Mathematics Achievement Score of Control and Treatment 

Groups in the Pre-test and Post-test? 

1.5.5 What are the effects of the Jigsaw Strategy and Mastery Learning Module, 

Jigsaw Strategy Module, and conventional learning method on the students' 

mathematics attitude post-test scores of students by controlling mathematics 

attitude pre-test scores? 

1.5.6 What are the effects of the Jigsaw Strategy and Mastery Learning Module, 

Jigsaw Strategy Module, and conventional learning method on the students' 

mathematics achievement post-test scores by controlling mathematics 

achievement pre-test scores? 

1.5.7 What are the teachers' and students views related to the effects of Jigsaw 

Strategy and Mastery Learning Modules on Nigerian School Students in 

Mathematics Lessons? 

1.6 Research Hypothesis 

The study tests the following hypotheses at 0.05 level of significance: 

Ho 1.6.1: There are no significant differences between the Post-test 

Mathematics attirude scores of Treatment and Control Groups by controlling 

the Pre-test. 

Ho 1.6.2: There are no significant differences between the post-test 

Mathematics achievement scores of the Treatment and Control Groups by 

controlling the Pre-test. 
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1.7 Theoretical Framework 

The theoretical framework for this study was based on the combination of Social 

Family Model (Aronson, 1970) and Behavioral System Family Model (Bloom, 

1968). 

Theoretical framework of jigsaw strategy and mastery learning in teaching 

mathematics follows a cognitive theory, constructivism theory, model of teaching, 

incorporating cooperative strategy for dealing with jigsaw approach within the 

context of mastery mathematics concepts. The model has two strands, one focusing 

on jigsaw and mastery learning strategy and other on related to jigsaw strategy (see 

figure I.I). 

The activities for each strand are based on instructional objectives from the senior 

secondary class one mathematics syllabus. The content in the strand encompasses 

strategies for diagnosing mathematics skills. Both jigsaw and mastery learning 

strategy and jigsaw strategy strands follow a parallel path. First, social family is 

identified; second, jigsaw and mastery learning strategy is incorporated into the 

module and third, the module activities. Figure 1 . 1  shows the theoretical framework 

underlying this research. 
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r= 

Cognitive Theory 

Constructivism Theory 

Model of Teaching 
(Joyce, Calhoun, & Hopkins, 2002) 

! 

' 
Behavioral System 

Social Family Model Family Model 

Cooperative Leaming Mastering Learning 

(Aronson, 1970) (Benjamin Bloom, 1968) 

JIGSAW STRATEGY AND MASTERY LEARNING (JSML) 
MODULE 

- (Simultaneous Equations, Algebra, Indices & Logarithm} 

JS MODULE 
Leaming outcome, Learning Content, Leaming Activities, self-assessment 
(For self-assessment, students must score 80o/o before moving to the next 

unit) 

Figure 1 . 1 .  Theoretical Framework 

1.8 Conceptnal Framework 

The conceptual framework of this study was based on the Social Learning and 

Behavioral Models of Constructivism theory developed by Piaget (1950). The theory 
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posits active construction of meanings by learners rather than being passive recipients 

of information. 
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MODEL OF TEACHING 
(Bruce, R.J., Marsha, W., & Emily, C., 2015) 

I 

flGSAW STRATEGY AND MASTERY LEARNING 
(Aronson, 1970 & Bloom, 1968) 

. 

- 

r + 
SOCIAL LEARNING BEHAVIOURAL SYSTEM 

MODEL MODEL 

i i 

JIGSAW STRATEGY MASTERY LEARNING 

I 

+ JS Module 
JSMLModule Simultaneous Equations, 

Algebra, Indices Simultaneous Equations, 
&Logarithm Algebra, Indices & 

Logarithm 

l 
• 

JS Module JSMLModule 

I I 

.. 

! 
Increased Mathematics Increased Mathematics 

Attitude Achievement 

Figure 1.2. Conceptualframework. 
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The framework shows that Jigsaw Strategy and Mastery Leaming Module is an 

intervention. It also shows the various concepts under the topics which include: 

simultaneous equations, algebra, logarithms and indices which are based on the 

Control and Treatment Groups with different teaching approaches. The Treatment 

Group one was based on Jigsaw Strategy via Mastery Leaming (JSML), while 

Treatment Group 2 had to do with Jigsaw Strategy (JS); the Control Group was 

related to the same concept using the Conventional method of teaching (CM). 

These groups were pre-tested before the treatment and post-tested after the treatment 

using the same instruments. The two different learning outcomes were recorded and 

analyzed. The framework shows that Jigsaw Strategy and Mastery Learning Module 

are independent variables. The dependent variables are the student's Mathematics 

achievements and attitude towards learning Mathematics in the topic (simultaneous 

equation, algebra, logarithm, and indices). 

1.9 Significance of the Study 

Specifically, the finding of this research precedes the responsibility to expose the 

effect of jigsaw and mastery learning strategy on students' mathematics attitude and 

achievement in Nigerian secondary schools. The present research served as part of 

the determinations by teachers in Nigeria to abandon the long-standing practices of 

memorization and persistent teacher-dominated instructional approaches. Also the 

findings of this research will provide empirical basis for improvement and 
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modification of the method of teaching mathematics which should be of interest to 

mathematics teachers, curriculum planners and students. 

Similarly, module can prepare students and adults alike to learn to trust each other, 

listen with care, empathize, disagree with all respect and use feedback of the 

opposing view to refine their ideas, and beliefs over certain propositions. Students 

can equally learn the abilities of what it takes to be treated fairly by peers in diverse 

democracies. In addition, the study is extremely vital as a result of it provides useful 

and helpful suggestions to teachers and stakeholders in teaching and learning 

mathematics effectively in Nigerian secondary schools. Similarly, the finding of this 

study is meant to counterpoint the present literature furthermore as academia's 

decisions concerning the teaching of these tough areas. Also, the results of this 

research study will be employed in piloting an analogous research. 

Finally, this researcher could be a teacher from the African continent and feels duty 

bound to hold out research on students' attitude and achievement on the subject that 

is extremely vital for the comprehension of different subjects. Therefore, the 

researcher intends to form a categorical support on the requirement for a world 

paradigm shift towards the learning of mathematics and avoid incessant 

misconceptions with respect to Mathematics. 

22 

Universlti Utara Malaysia 



1.10 Research Limitation 

The limitations of this present research comprised of sample size, the short length of 

time of the PhD, and the use of a single school which may limit the generalizability 

of the result. The Jigsaw and mastery learning strategy appears to be relatively new in 

Nigeria and therefore, most of the literatures in connection with the present research 

topic are foreign. 

1.11 Operational Definition 

The following operational definitions are important in their meaning for clarification 

in this research. Six (6) major concepts are discussed in alphabetical sequence. They 

are: 

1.11.1 Mathematics Attitnde 

The term mathematics attitude refers to a style of one's acting, feeling, or thinking toward 

mathematics (Cheung, 2009; Collins Dictionary, 2018; Ozgun-Koca, 2010). For this 

study, it is expressed by appraising certain students where an observer observes student 

through students' participation in the treatment groups towards learning mathematics 

topics. When students have a positive attitude towards learning mathematics, they are 

more likely to be able to learn mathematics. 
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1.11.2 Mathematics Achievement 

A mathematics achievement is known as an evaluation of an individual's 

understanding, skill or accomplishment in one or more content area (Oates & 

Nguyen, 2011  ). In the context of this study, achievement test is the test designed by 

teachers to find out the students' level progress made in Mathematics during the 

treatment. Here, the test was developed based on senior secondary school one 

curriculum. The test items were derived from the Mathematics topics: (algebra, 

simultaneous equations, indices and logarithms) in past questions from West African 

Examination Council (WAEC) and it consisted of thirty (30) multiple choice items 

with four options (lettered A-D) whereby the students were asked to mark the correct 

answers from the options provided. 

1.11.3 Jigsaw Strategy 

According to Yu and Yu (2017) Jigsaw Strategy refers to grouping of students into 

small groups of four to five members called "Jigsaw groups". The students are then 

restructured into "expert groups". The members of the expert group work together to 

learn then return back to their respective Jigsaw groups to teach their group members 

the knowledge they acquired. In this study, it refers to the approach used for both 

treatment groups whereby Jigsaw Strategy and Jigsaw strategy and Mastery learning 

modules was used to introduce topics of Indices, Logarithms, Algebra, and 

Simultaneous equations in the Senior Secondary School One (SS I) Mathematics 

curriculum. 
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1.11.4 Mastery Learning 

Mastery learning refers to learning method that teacher gives students both formative 

and surnmative tests during the learning (McCane, Meek and Robins, 2017). Upon 

completion a learning unit, a summative test would be conducted to determine the 

next unit. Students who are considered to have mastered the learning unit can proceed 

to the next learning unit,_ are allowed to carry out further enriching activities. On the 

other hand, students who did not grasp the learning unit very well will be required to 

undergo remedial instruction (Barr and Wessel 2018; Filgona, Filgona and Linus 

2017; Keter and Ronoh 2016; Oyelekan and Olorundare 2015). 

It is the teaching method applied in this study which gives a chance for students to 

learn Mathematics and if they do not score in the Self-assessment test of a particular 

unit of the module up to 80% mastery level, they will be required to repeat the unit 

lesson again. 

1.12 Chapter Summary 

The role Mathematics plays in daily lives and the special position it occupies in the 

Nigerian school curriculum are established. Whereas, the continue failure of students 

in Mathematics achievement in the public examinations is also shown. In addition, 

chapter one highlighted the research purpose, objectives and questions; hypothesis, 

theoretical framework, conceptual framework, limitations, significance, and the 

operational definition. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The chapter comprises relevant literature. It provides scholars' views, critiques and 

the current researcher's assessments of what experts said concerning the topic under 

review. Specifically, the researcher takes into cognizance the relevance of Jigsaw 

Strategy, and Mastery learning as it is the basis of the research. 

2.2 The Model of Teaching 

The model of teaching refers to the blueprint of teaching activity which needs to 

create educative setting within the framework of the task at hand. Models of teaching 

are aimed at describing what teaching ought to be. They should plan impact 

repertoires of knowledge and activities while serving students to learn material, ideas, 

academic skills, developing social skills, value to benefit themselves and their 

environment (Joyce & Weil, 1990). 

The models of teaching are assembled into four ( 4) families which are directed 

towards human beings and how they learn. In this context, we apply only two parts 

of the models of teaching: the social family and behavioral systems family. The 

choice of these two is anchored on the fact that Cooperative Learning belongs to one 

of the models of teaching under the social family model. Jigsaw Cooperative 
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Learning Strategy stresses on the improvement of self-esteem, social skill, and 

solidarity while Mastery Learning falls under the behavioral systems family which 

emphasizes on immediate feedback and corrective instruction or enrichment activities 

(Joyce, Weil & Calhoun, 2015). The details are described in Figure 2.1 below: 

Model of Teaching 

l 

1 
Social Family Behavioral System 

Model 
Family Model 

! 

Jigsaw learning 

I 
Mastery Learning 

I strategy 

Figure 2.1. Module of Teaching 

2.3 Historical Background of Cooperative Learning 

Allport (1954) postulated a theory of learning method which promoted teamwork. 

According to Allport, teamwork promotes productivity with regard to quantity and 

quality as opposed to working alone. Similarly, May and Doob (1937) established 

that people who unite and work as a team achieve the desired objectives and are more 

successful in achieving results than people who work alone. They also discovered 

that a person who works alone has a probability of displaying competitive behaviors. 

Table 2.1 gives a timeline of the historical background of cooperative learning from 

the early 1900s to 1996. Thus: 
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Table 2.1 Time-Line of Historical Background of Cooperative Learning 

Date 

Early 1900s 

1960s 

1962 

1966 
1969 
1970 

1975 

Mid-1970s 

1976 

1978 

1981-1983 

1985 

1989 

Event 

John Dewey, Kurt Lewin, Jean Piaget, Lev Vygotsky. 
Stuart Cook: Research on Cooperation, Madsen (Kagan): Research on 
Cooperation & Competition in Children. Bruner, Such man: Inquiry 
(Discovery) Learning Movement. B.F. Skinner: Programmed Learning, 
Behavior Modification. 
Morton Deutsch: Cooperation and Trust, Conflict Robert Blake and 
Jane Mouton: Research on Intergroup Competition. 
David Johnson: Begins training teachers in Cooperative Learning 
Roger Johnson: Joins David. 
David Johnson: Social Psychology of Education. 
David & Roger Johnson: Research Review on 
Cooperation/Competition, David and Rogohnson: Learning Together 
and Alone 
Annual Symposium at AP A (David De Vries & Keith Edwards, David 
& Roger Johnson, Stuart Cook, Elliot Aronson, Elizabeth Cohen, 
others). Robert Slavin: Began Development of Cooperative Curricula. 
Spencer Kagan: Continued Research on Cooperation Among Children 
Shlomo and Yael Sharan: Small Group Teaching (Group Investigation) 
Elliot Aronson: Jigsaw Classroom, (Journal of Research and 
Development in Education, Cooperation Issue) Jeanne Gibbs: Tribes 
David & Roger Johnson: Meta-Analyses of Research on Cooperation 
Elizabeth Cohen: Designing Group work, Spencer Kagan: Developed 
Structures Approach to Cooperative Learning 
David & Roger Johnson: Cooperation and Competition - Theory and 
Research 

Early 1990s 

1996 

Cooperative Learning Gains Popularity among Educators 
First Annual Cooperative Learning Leadership 
Minneapolis 

Conference, 

Adopted from: http:l(fp.uni.edulraclcol/3-timeline. html 

Dewey (I 916) argues that it is essential for students to develop knowledge and social 

skills that could be used outside the schoolroom and in the democratic society. This 

theory opines student as active receivers of knowledge in a learning process who 

deliberately engage in groups, interacting among themselves rather than the teacher 

dominating the schoolroom and the students listening. In 1994, Johnson and Johnson 

used Dewey's theory of learning in which they used five rudiments of Cooperative 
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Learning which are positive interdependence, individual accountability, face-to-face 

interaction, social skills, and processing. 

2.4 Cooperative Learning 

This is an instructional technique that organizes schoolroom events into academic 

and social experiences. The theory postulates that students work as a team in order to 

accomplish academic tasks and objectives. Dewey (1916) states that Cooperative 

Learning entails mixed levels of ability which are organized into groups and 

rewarded according to the group's victory, rather than the success of an individual 

member. Similarly, Aziz, Nordin, and Hossain (2010) sees cooperative learning as 

student-centered whereby students are accountable for their team learning. 1n a 

related vein, Slavin (1996) sees cooperative learning as an educational method of 

grouping students into small teams so as to work collectively and achieve the desired 

goals. 

Cooperative Learning, therefore, involves learning that takes place in a schoolroom 

where students share ideas aiming at completing a given task. Similarly, Jebson, 

(2012) refers cooperative learning as a teaching strategy in which students share ideas 

cooperatively as a team towards achieving common purposes. It is a practical 

learning strategy that makes the learners proactive in their learning. In other words, it 

is inclined to a social environment (Vanwyk, 2010). Furthermore, Hosseini, 

Navkhasi, and Shahsavari (2017) claim cooperative learning as a social instructional 

approach of students in small groups of diverse level of academic ability. From this 
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inference, cooperative learning can be defined as an instructional approach that 

brings students together in a small group to interact actively on certain issues 

required of them under the watch of the teacher. 

Furthermore, both Vanwyk (2010) and Adam (1996) see cooperative learning as an 

instructional method of teaching which students work as a team to achieve a desired 

educational objective. In a similar vein, Slavin (1990) says cooperative learning 

refers to a research approach to pedagogy in Mathematics. Students work collectively 

and help each other. Studies revealed that learning Mathematics in a team has found a 

strong positive effect when goals are incorporated into individual accountability 

(Slavin, Sheard, Elliot, Chambers, & Cheung, 2013). 

2.4.1 Cooperative learning methods 

Watson (1992) puts forward cooperative learning method as follows: 

1. Jigsaw Approach 

This method was developed by Aronson, Blaney, Stephan, Siken & Snapp ( 1978). In 

this method, students are given a topic to study and become expert. The students 

leave their group and meet with other experts from other group to learn the topic 

assigned to them, then return back to their normal group called home group to teach 

their group members. After the teaching, the students are given assessment 

individually. 
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2. Student Teams -Achievement Division (ST AD) 

This is another method of cooperative learning developed in 1978 by Slavin. In this 

method, the teacher prepares a lesson and students study with worksheet and quiz, 

and then take the test individually. The students' results from the test are combined 

into group scores by the teacher. 

3. Teams - Games Tournaments (TGT) 

The teams - Games Tournaments method was developed by Robert Slavin (1978). 

This method can be used to teach mathematical skills and knowledge. There is group 

competition (Tournaments) at the end of the unit for a group score. In this method the 

aggregate score would represent the groups score, then the scores from each group 

would be shown to the class and reward would be given to the group who obtains the 

highest score. 

4. Learning Together (Johnson & Johnson, 1987) 

In this method, the worksheets would be distributed to groups of students studying a 

topic. Rewards would be given based on the group's achievement. 

5. Group Investigation (Gl) 

This method was developed by Sharan & Hertz-Lazarowitz (1980) where groups of 

students choose general topics to study. Individual students then study subtopics, 

using technique that they feel are appropriate. Finally, each group would present its 

work to the class. 
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2.4.2 Principles of Cooperative Learning 

To construct cooperative learning module lesson, five basic principles must be put 

into consideration. According to Johnson, Johnson & Holubec (1991),it is only under 

some principles that cooperative learning may be expected to be more productive. 

Those principles are: 

1. Positive interdependence. 

2. Face-to-face interaction. 

3. Individual accountability and personal responsibility to achieve the group's goals. 

4. Interpersonal and small-group skills. 

5. Group processing of current functioning to improve the group's future 

effectiveness. 

All cooperative learning approaches have these five basic principles. (Roger and 

Johnson, 1994; Kagan, 1994; Johnson & Johnson, 2003). 

1. Positive-interdependence 

Positive-interdependence requires that "Students have to believe, and act, as if they 

are in it together, and must care about each other's learning" (Johnson & Johnson, 

1984). Group members perceive that they need each other in order to complete the 

group's task; this requires students in a small group to contribute to the learning of the 

group (Johnson, Johnson, & Smith, 1998). 

According to Johnson, Johnson, & Smith (1998) members of a group are supposed to 

operate in a joint effort towards the desired goal. In other words, the group's 
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contribution is very much cherished for the successfu 1 completion of the groups' task, 

and the members work to assist each other's success and achieve the mutual learning 

goals. Millis (1991) supports this view, observing that group work will better prepare 

students for the workforce by developing skills in group work. 

2. Face to face interaction 

The students' group's assignment should be made in an interactive way so as to assist 

each other, praise each other's efforts, support, and encourage the students to 

collectively able to explain the learning material. 

3. Individual Accountability 

Individual accountability is the knowledge that individual contributions and group's 

product will be assessed. Each member of the team in cooperative learning is held 

responsible for mastery of his or her assigned work. This means everyone is 

responsible for his/her learning as relying on the other person to carry out the task is 

discouraged. It requires each member in the group to develop a sense of personal 

responsibility to learn and help the rest of the group to learn. Consequently, each 

student must be held individually responsible and accountable for doing his or her 

own share of the work and for learning what has been assigned to be learned. 
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4. Social skills 

Communication is an important instrument of learning as each student is expected to 

be fluent at least in the language of instruction because it is the basis of learning. 

More so, during the group interaction, all the students are to be respectful to one 

another and speak in an appropriate manner. Cooperative learning groups cannot 

function effectively if students do not have and use the needed social skills such as 

leadership, decision-making, trust-building, communication, and conflict 

management skills (Johnson, Johnson & Holubec, 1991 ). To achieve this, the teacher 

should enforce strict rules. 

5. Group processing 

Group processing requires members to periodically assess how well they are working 

together and how they could improve to ensure successful and efficient completion of 

their academic tasks. According to Johnson, Johnson & Holubec (1991) and Johnson, 

Johnson, & Smith ( 1998), the group achievement is sporadically evaluated on the 

learning tasks so as to establish changes in order to function successfully in the next 

coming lesson. Group processing permits members to emphasize on the working of 

their group, and how well members are working within the cooperative group 

structure. 

Generally, it is necessary that their sub-objectives are linked for members to work 

together and achieve their common objective. The individual accountability element 
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recommends that those within the group must be made to feel that their contributions 

are vital to achieve their desired objective. By so doing, the students will be more 

interested to play their parts in the group discussion. As such, if a member within the 

group is made to feel that he/she is desirable, he/she will be more inclined and driven 

to cooperate with the rest of the group members (Johnson & Johnson, 2003). 

Similarly, augmented individual accountability inclines to rise the perceived positive 

interdependence between group members (Johnson & Johnson, 1994). 

Cooperative learning also encourages interaction between group members. The social 

skills needed to ensure effective cooperation include leadership skills, 

communication skills, decision making skills, and conflict resolution skills. Through 

discussions and effective group communications, members within the groups are able 

to tolerate the general inter relationship among the group and therefore, cooperate 

with one another successfully. 

2.4.3 Findings Related with Cooperative Learning 

Cooperative learning has been a chosen substitute to conventional teaching in recent 

decades. Many studies have shown that students' mathematics achievement was 

better for students who were involved in cooperative learning setting. For example, 

Aziz and Hossain (2010) examined cooperative learning and conventional teaching 

on Mathematics achievement in secondary school. The findings revealed that there 

was a significant difference in mathematics achievement in favor of cooperative 

learning group. 
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Similarly, Sherman and Thomas ( 1986) compared the effects of cooperative Learning 

on all levels of students: bright, average, and weak, to see if Cooperative learning 

could enhance achievement in mathematics. The fmdings of the study indicated that 

students were found to retain memory much longer, increase the ability to solve a 

Mathematicsproblem and cultivate a positive attitude towards learning Mathematics 

and have a higher self-esteem. In addition, Leikin, and Zaslavsky (2013) studied 

cooperative learning in mathematics and stated that the experimental group m 

cooperative learning setting enabled a higher level oflearning. 

Equally important was the study conducted by Kolawole (2008). The study used a 

sample of 400 students out of which 240 were boys and 160 girls in the teaching of 

Mathematics at Secondary School level. The result revealed that Cooperative 

Learning has higher influence over the competitive method in learning Mathematics. 

Similarly, Aziz, Nordin & Hossain (2010) examined the effects of cooperative 

learning and conventional teaching on mathematics achievement in High School in 

Bangladesh. The findings revealed that the cooperative students significantly 

achieved more than the students in the conventional group on students' mathematics 

achievement after the treatment. The results indicated that cooperative learning 

influences students' mathematics achievement. 

Consecutively, Zita (2010) conducted a research on seventy-two students. The study 

used both quantitative and qualitative design. The findings showed an improvement 

in Mathematics achievement and attitude. Additionally, a study conducted by Kulik, 
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Kulik and Bangert Downs (1990) on mastery learning programs. The outcome 

measures used were performance on examinations at the end of the instruction. The 

result revealed a positive correction in student attitudes towards instruction and 

content of mastery learning program and positive effects on students' achievement. 

A similar research finding was corroborated by Gubba (2010) who reported a 

statistically significant difference between the means of the performance of both 

groups on the achievement and retention levels. In a similar dimension, Slavin (2013) 

conducted a study on cooperative learning. The results indicated that, there was 

positive effect of cooperative learning. Similarly, Orprayoon (2014) examined the 

Cooperative Learning effects on junior secondary school students' learning. The 

analysis results showed that there was significance increase in the students' learning 

achievement. 

Furthermore, Farzaneh and Nejadansari (2014) conducted a study on students' 

attitudes towards cooperative learning for teaching comprehension. The outcome 

showed that the participants generally indicated enthusiasm towards supporting the 

implementation of Cooperative strategies in teaching and learning. More recently, 

Capar and Tarim (2015) stated that Cooperative Learning was a more fruitful 

approach than conventional approach with regard to both achievement and attitude in 

their study. Additionally, Tarmizi & Ayub (2012) investigated Collaborative and 

cooperative learning in Malaysian mathematics education among students in today 

multi-ethnic schools. The findings of study revealed that cooperative learning is an 
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effective pedagogy to improve students' mathematics achievement and 

communication skills. 

Closely related were the research conducted by Han (2015) who investigated a study 

on cooperative learning which reported that there is an increase in learners' 

communicative competency. To indicate an attitudinal response towards learning, 

(Akhtar et al, 2012) reported that students could develop different attitudes toward 

teamwork from their educational experiences. Closely related was the research 

carried out on the use of Cooperative Learning in teaching Mathematics by Gull and 

Shehzad (2015). The results indicated that the experimental group performed better in 

their test both before and after the intervention. 

Finding similar results in different setting, Altun (2015) investigated the Cooperative 

Learning on students' achievement by using 20 students in private school in Istanbul. 

The results indicated that there was a favorable effect on learning. Similarly, Hossain 

& Tarmizi (2013) studied effects of cooperative learning on grade nine students' 

achievement and attitudes in secondary school in Bangladesh. Hossain & Tarmizi 

found that students in cooperative learning results showed great improvement in 

mathematics achievement and attitudes towards mathematics. Another significant 

study was undertaken by Zakaria (2009) who examined cooperative learning in 

science and mathematics education. The results showed a significant difference in 

favor of the experiment group after treatment, as such, cooperative learning can 

effectively improve students' achievement in secondary mathematics. 
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Similarly, Effandi (2003) embarked on a study to determine the effects of cooperative 

learning over the conventional teaching method in matriculation level mathematics. 

The results showed that cooperative learning improved students' achievement in 

mathematics and attitudes towards mathematics. The study concluded that use of 

cooperative learning method is a desirable alternative to traditional instructional 

method. 

In a related vem, Slavin (1991) realized that when students were recognized or 

rewarded in group learning, the cooperative learning improved. Zakaria, Solfitri, 

Daud & Abidin (2013) studied the effects of cooperative learning on 61 secondary 

school students out of which 30 formed the traditional group while 31 students were 

in the cooperative group. Zakaria, Solfitri, Daud & Abidin found that the mean 

Mathematics achievement of students in the cooperative group was higher than the 

mean Mathematics achievement of students in the traditional group.In addition, the 

qualitative analysis showed that there was an increase in understanding and self 

confidence in the cooperative group. In the same way, Ozsoy & Yildiz (2004) 

examined the effects of cooperative learning on students' mathematics achievement. 

They found that students in the cooperative learning method performed higher than 

their peers in mathematics achievement. Still in Mathematics discipline, Vaughan 

(2002) examined the effects of cooperative learning on the achievement and attitudes 

towards mathematics of a group of fifth graders for the period of twelve - weeks 

treatment. The results of the study revealed that there was a positive change in 

attitudes and achievement. 
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Other studies had related findings showing that cooperative learning produces 

positive effect on mathematics achievement and increases students' attitudes towards 

mathematics (Davidson, 1990; Johnson & Johnson, 1994; Zakaria et al., 2010). 

Zakaria, Chin & Yosoff(2010) revealed that cooperative learning improves students' 

mathematics achievement and attitudes toward mathematics. Also, it was found that 

cooperative learning enhances scientific and mathematics skills (Zakaria & Zanaton, 

2007). 

On the contrary, Jozsa (2017) investigated cooperative learning in the advanced 

Algebra and Trigonometric in Mathematics and reported that the students' 

performance in the both groups were similar in their final examination. This review 

also shows that incorporation of Cooperative learning decreased the scores. Rao, V. 

(2016) conducted a research on the effect of cooperative learning strategy in 

mathematics on students' performance from positive psychology perspective. The 

study supports the effectiveness of cooperative learning strategy in mathematics 

education. 

Other studies of cooperative learning also conclude that it is an effective teaching 

learning strategy as conducted by Alabekee, Samuel, & Osaat (2015). Alabekee used 

one hundred and Twenty SS II students selected from ten Senior Secondary Schools 

in Etche and Omuma Local Government Areas of Rivers State. The results revealed 

that there was a significant difference in achievement scores in favor of the 
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cooperative learning conditions. Alabekee, Samuel, & Osaat (2015) therefore, 

concluded that the cooperative learning enabled learners to receive positive feedback 

from the process of thinking, enhance students' academic achievement better than the 

traditional instruction and promote group interactive learning experience. 

From the above studies, majority revealed that student centered strategies are key to 

unlocking students' potential. This is so because, students receive hands on 

experience. Student centered strategies also enable students to interact more 

intimately with their peers. The general consensus of the studies conducted indicates 

that student centered strategies are very effective tools in enabling greater student 

learning. 

2.5 Jigsaw Strategy of Cooperative Learning 

Aronson and Patnoe (2011) define Jigsaw Strategy as a grouping of students into 

small groups of four to five members called "Jigsaw groups". The students are then 

restructured into "expert groups". The members of the expert group work together to 

learn then return back to their respective Jigsaw groups to teach their group members 

the knowledge they acquired. (Bukit 2017; Bhandari, Mehta, Mavai, Rajsingh and 

Singha! 2017; Eachempati, Kumar and Ismail 2017; Van Oat 2016; Yu and Yu 

2017). 

Sahin (20 IO) in his study which lasted for six weeks investigated the effects of 

Jigsaw Strategy. The findings of the study from the t-test showed that the 
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achievement score of jigsaw strategy group was higher than those in the lecture 

method group. This confirms to some extent the findings of Huang (2013) who 

conducted a research on Jigsaw strategy of Cooperative Learning. The results showed 

that the treatment enhanced the students' learning achievement and attitudes. 

Van Oat (2016) studied students' knowledge retention m Vietnamese higher 

education through jigsaw strategy. The findings revealed that students in Jigsaw 

Group had greater achievement than those who got their instruction through lecture 

method. In addition, the result also indicated that jigsaw group students appreciated 

working with others in a group as they got help, discussed and shared information, 

taught others, and enjoyed the lesson from Jigsaw context. 

In a similar dimension, Mbacho and Githua (2013) found that the learners who were 

taught using Jigsaw Cooperative Leaming Strategy performed well than those who 

received their lessons using conventional learning method. The research was 

conducted on mathematics students' achievement in secondary schools in Laikipia 

East District, Kenya. 

To ascertain whether or not students could benefit from the Jigsaw Module, 

Marhamah and Mulyadi (2013) conducted a research usmg 52 second-year 

undergraduate students in Jakarta. The fmding showed that the experimental group 

had higher improvement on achievement test after the intervention than their 
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counterparts. It also established that Jigsaw promoted interest and positive attitudes 

thereby developing interpersonal skills. 

In addition, Bukit (2017) investigated the Jigsaw implementation of Cooperation 

Leaming Model. The study was conducted among grade 4 students in Indonesia. 

Upon completion of the treatment, the results showed that the students in the Jigsaw 

group had the higher success of learning in the test than the comparison group did. 

In a related perspective, Ural, Ercan and Gencoglan (2017) equated the effect of 

Jigsaw technique and Traditional teaching methods on academic performance, 

motivation, and attitude of 6th graders in the learning of force and motion unit in 

Turkey. The results from the posttest showed that students in the Cooperation Jigsaw 

Group (N=25) obtained significantly higher academic achievement than students 

comparison group (N=24) did. However, a significant difference has not been seen 

between the two groups. Results still revealed that the motivation of students from 

the experimental group was higher in terms of achievement score after the treatment. 

Similarly, the influence of Jigsaw learning model on the ability of Resolution Natural 

Science of Middle East Junior School Students in Indonesia was compared by 

Suendarti (2017). Results show that students in the experiment group (N=30) 

achieved significantly higher on the posttest than students in the control group 

(N=30) on the ability of problem-solving. A similar study conducted by Eachempi, 

Kumar & Ismail (2017) reported that Jigsaw strategy of cooperative learning group 
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performed better than conventional method group in their final test. Kusmayadi and 

Usodo (2017) findings supported these results when they applied 2x3 factorial 

designs to investigate the effectiveness of numbered heads together with guided 

discovery learning and Jigsaw with guided discovery learning in Karanganyar. 

Results indicate that Jigsaw Model with Guided Discovery Learning Approach 

students performed better Mathematics achievement than then: counterpart in the 

Guided Discovery. 

Closely related were the research conducted by Azmin (2016) who reported that 

Jigsaw teaching method group performed significantly better in their post-test after 

the intervention as compared to those in the traditional group. Results from research 

studies carried out on Jigsaw teaching technique versus traditional instruction 

technique by Astane & Berirnani (2014); Garcia (2017); Zheng (2017) suggested that 

Jigsaw teaching technique yields greater interest and positive attitudes than a 

traditional teaching technique. 

2.6 Conventional Teaching Method 

In the context of the present research, conventional teaching method refers to a 

lecture technique. This strategy is very much unsuitable, especially for young 

learners. Aggarwal (200 l) defines lecture method as the oldest teaching method 

given by philosophy of idealism. The procedure lays emphasis on the presentation of 

the content rather than methodology. In teaching Mathematics, for instance, the 

teacher concentrates more on the content but pays little attention to the learner's 
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comprehension. This technique of teaching does not involve the communicative 

method in which the learner is allowed to share his know ledge with his/her 

teammates. 

2.6.1 Lecture Technique 

In this technique, the students remain dormant or passive in the classroom while the 

mathematics teacher delivers his lecture. This technique of teaching is spoken 

explanations of the content to be learned (Madu, 2014). Lecture technique means a 

process whereby mathematics teacher comes to class fully prepared with facts 

probably gathered from text books and starts to pour out the facts to students. 

Students are either listening to him or taking down notes (Bello, 1981 ). Other 

researchers referred to the lecture technique as a teacher centered approach. Nearly, 

80% of schools in Nigeria are reported using lecture technique to teach mathematics 

(Ministry of Education, 2017; Madu, 2014). 

2.6.1.1 Merits of Lecture Technique 

Madu (2014) summarized the merits of this technique as follows: 

a. Lecture technique will allow the mathematics teacher to cover a lot of 

contents within a short time. 

b. It can be used to teach a very large class. 

c. Students cannot take down all the facts that the teacher says, and therefore, 

would have a gap in their notes. This will encourage students to read more. 

45 

Universlti Utara Malaysia 



d. In this technique, teacher spends little on teaching aids and other equipment. 

2.6.1.2 Demerits of Lecture Technique 

This technique can however, be: 

a. The technique allows little or no room for students' participation in the 

classroom. 

b. Students become bored and probably mentally fatigued as a result of the 

teacher talking either fast or slow. 

c. Students get confused in this technique if the grammatical expressions are not 

properly used by the teacher (Madu, 2014). 

The comparison between the Cooperative Leaming and Conventional Teaching Methods 

are displayed in Table 2.2 

Table 2.2Comparison of Cooperative Learning and Conventional Teaching Method 

SIN Dimensions Conventional Method Cooperative Learning 

Facilitator, observer, change 

agent, adviser, and supporter 

Focus on drills and practices Group discussion, work 

as well as memory and together effectively, and 

review of knowledge. teamwork skills. 

Controller and Authority. 

Teaching Activities 

Teacher Roles 

2 

two-way complication 

The emphasisofboth learning 

interdependence Positive interdependence 
3 

4 

Interaction 

Evaluation 

Negative 

one-way communication. 

The emphasison learning 

outcomes 
process 

outcome. 

and learning 

5 

6 

Accountability 

Group 

No individual accountability Individual accountability 

Homogeneous Heterogeneous 
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7 

8 

Responsibility 

Leadership 

Self-responsibility 

One appointed leader 

Share responsibility 

Share leadership 

Source: Johnson and Johnson (1994) 

2.7 Mastery Learning 

Mastery Learning is one teaching model under the behavioral systems family of 

models (Joyce & Weil, 1985). It is an instructional strategy proposed by Benjamin in 

1968 which upholds that students must achieve a level of mastery in requirement 

knowledge in a certain unit, before continuing to learn the succeeding information. If 

students do not succeed mastery in the test, they would be given extra support by 

reviewing the lesson and undergo retest. This exercise continues until the learner has 

mastered before moving to the next unit of instruction. 

Mastery learning has been defined in many ways (Bloom, 1968). It is an 

instructional process that offers students with numerous chances to exhibit content 

mastery (Candler, 2010). It is distinctive related to the conventional teaching 

approach in that the unit of learning is taught and students' comprehension is 

assessed using a self- assessment test before they are allowed to change on to the 

subsequent unit. Students who show mastery on this self-assessment test are assigned 

more inspiring assignments so as to cover and deepen their content knowledge while 

those who do not pass this test at a designated level (80%) receive a remedial 

instruction, followed by another test. Block & Anderson (197 5) added that students 

who fail the assessment test may go back and repeat the learning until all students 

47 

Universlti Utara Malaysia 



achieve the mastery level or the teacher decides to change to the next unit or until the 

majority of the class masters the unit. 

In a contrary dimension, Bruce (1970) argues that the learner becomes strong-minded 

due to the experience she/he is exposed to the environment. Bruce further reiterates 

that mastery learning refers to an individualized educational approach that uses an 

organized curriculum divided into pieces of knowledge and skills for academic use. It 

is designed to ensure all students fulfil the behavioural objectives so as to allow each 

student ample time to do so (Block, 1980 & Bloom, 1981). 

As argued above, students look forward to mastering the learning arms before 

proceeding to the next unit and any student who does not get 80% score set (Bloom, 

1981), would not be permitted to proceed to the next unit. If a student's or a group's 

aggregate is 80% and above, then that student or group is qualified to proceed to 

another subtopic. This shows that in Mastery Model most learners would reach the 

mastery level only if the result of a learning period is elastic. Activities and tests must 

be organized by the teacher based on individual student's needs. The available 

research appears to indicate that Mastery Leaming is a very effective means for 

students to master the curriculum. 

Block and Anderson (1975) summarize the Mastery Learning as a type of learning 

that follows a prescribed sequence of teaching, formative test, corrective instruction 

and summative test. The formative test would be used to fmd out if the learners have 

achieved an 80% mastery criterion while on summative tests the students who 
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attained 80% or higher would be provided with enriclunent activities pertaining to the 

same units. 

2.7.1 Elements of Mastery Learning 

According to Bloom (1968) four elements must be put into consideration to perform 

mastery learning. They are: 

1. Pre - Assessment 

Mastery learning stresses the importance of administering a pre-assessment to all 

students before beginning of instruction to determine whether they have the pre 

requisite knowledge and skills for success in the upcoming learning sequence. Pre 

assessment helps to identify the students' deficiencies. In other words, pre - 

assessment help teachers identify students who are at risk of learning difficulties and 

are likely to require close monitoring during the instructional process. 

2. Formative Assessment 

This is another element of mastery learning that monitors students' progress and 

give students prescriptive feedback (Hattie & Timperley, 2007). This feedback can be 

used to assign corrective activities the students should complete to reach those 

learning goals. They reinforce precise! y what students were expected to learn, 

identify what they learned well, and describe what they need to learn better. 
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3. Corrective Instruction 

According to Block and Anderson (1975) corrective instruction must teach the same 

material that was originally presented to the whole group, but should be presented to 

the students in different way than the original presentation. The teacher needs to 

know what corrective activities are likely to be the most effective for their students, if 

mastery Iearning is to be used as an effective instructional tool (De Weese & 

Randolph, 2011 ). 

4. Enrichment Instruction 

Mastery learning teacher also offers effective enrichment activities that provide 

valuable, challenging, and rewarding learning expenences for students who have 

mastered the materials and do not need corrective instruction. Enrichment activities 

must provide these students with opportunities to pursue their interest, extend their 

understanding and broaden their learning experience. 

As we strive to improve students' mathematics achievement attention to these 

elements will enable teachers to make great stride in their efforts to close 

achievement gap and help students achieve excellence. 

2.7.2 Mastery Learning Process 

The procedures for mastery learning as designed by Bloom (1968) are as follows: 

I. Break the course or subject into smaller units, which may involve one to two 
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weeks of learning activity. The units should range from specific terms or facts to 

more complex ideas. It is very necessary that students have mastery of unit one 

before moving to unit two . 

2. Determine unit objectives and mastery level i.e. the optimal learning level 

expected for the students before they will move to the next unit. 

3. Construct formative test for each unit to determine which of the units tasks the 

students have mastered or not mastered. At this level students are informed that the 

tests are used to determine their mastery of a particular unit and are not graded. 

4. The formative test is determined and scored using items like mastery and non 

mastery. Use of grade is avoided to remove tension and anxiety on the students. For 

students who have thoroughly mastered the unit, the formative test reinforces their 

learning and assures them that their learning approach and study habits are adequate. 

The formative test also reduces anxiety about end of course achievement for learners 

who consistently demonstrate unit mastery. For the students who lack mastery of the 

unit, the formative test reveals the particular areas of difficulty and the ideas, skills 

and processes that needed to be worked on. 

The formative test also provides feedback to the teacher, because they can be used to 

identify particular points in the instruction that need modification. It can also serve as 

quality control in future cycles of the course; the students' performances on each test 

may be compared with the norms for previous years to ensure that they are doing as 

well or better. 
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5. Use corrective learning procedure for learning difficulties discovered after the 

administration of formative test. The correctives are designed to re-involve the 

learners in learning the course unit in ways that differ from the original group based 

instruction. This makes it possible to adapt instructional methods and materials to the 

need of all learners, improve interest, motivation, attitude, perception and shift the 

entire achievement distribution upwards (Joyce, 2015). 

6. After using the necessary corrective learning procedures, the formative test is re- 

administered on the learners to determine the effect of the procedures on them. If the 

majorities have attained mastery, the class moves to the next unit. The mastery 

learning process is being represented as a model in Figure 2.2. 

I Instruction on Unit l I 
I 

I Leaming Goall and Objectives I 
I 

I Inst�ction I 
I 

I Formative \ssessment L... 
I I 

T • 
Enrichment Remedial I 

Corrective 

Activities Activities 
Activities 

i • 
Instruction on Unit 2 

Figure 2.2. Steps of Conducting Mastery Learning 
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2.7.3 The Use of Mastery Learning in Classroom 

In mastery learning mathematics classrooms, mathematics teachers break down their 

topics into small units of instruction. The teachers will usually communicate the topic 

to the students, and then conduct an assessment to find whether each student 

understands of the unit. Secondly, students who have grasped the unit will go on to 

do enrichment activities while the students who have not achieved the mastery target 

are given extra chances to rehearse their skill again (Bloom, 1968). 

Within the context of this research, the mastery learning mathematics teacher starts 

the lesson by presenting an overview of what the module would entail in a simple 

form. Secondly, she/he would explain to the students what information is to be 

learned and what applications are to be used in teaching the content. Again, the 

teacher would teach the students on how the learning would be carried out. Lastly, 

the master teacher would announce the planned dates for both formative test and 

summative test for the students. 

At the conclusion of a unit, a diagnostic mastery test needs to be run in order to 

determine the next course of action. Students who are deemed to have mastered the 

learning unit can proceed to a new learning unit or be allowed to carry out further 

enriching activities. On the other hand, students who have not mastered the learning 

unit will be required to undergo remedial instruction (Bloom, 1968). 
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2.7.4 How mastery learning works in the classroom 

Bloom (I 968) opined that students vary widely in their learning rates and modalities, 

if teachers could provide enough time and appropriate learning conditions; nearly all 

students could reach a high level of achievement. Bloom also believed that students 

could master academic content if provided with learning conditions of mastery 

learning, Some researchers have indicated that when compared with students in 

traditionally taught classes, students in well - implemented mastery learning classes 

consistently reach higher levels of achievement and develop greater confidence in 

their ability to learn and in themselves as learners. 

2.7.5 Past Research Findings Related with Mastery Learning 

Mastery learning refers to learning approach that teacher presents unit of learning, 

gives formative and surnmative tests to the students (Mehar, 2013; Sood, 2013), By 

the end of a learning unit, a diagnostic mastery test (self-assessment) would be 

assigned to the students to allow them to move to the next unit Students who are 

deemed to have mastered the learning unit can proceed to a new learning unit and are 

allowed to carry out further enriching activities, 

On the other hand, students who have not mastered the learning unit will be required 

to undergo remedial instruction (Mehar 2013; Keter 2013; Sood 2013; John and 

Ng'eno 2014; Lamidi, Oyelekan and Olornndare 2015; Hussain and Suleiman 2016; 

Keter and Ronoh 2016; Filgona, Filgona and Linus 2017; Barr and Wessel 2018), 
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A lot of researches had been conducted and had promoted mastery learning in the 

classroom. Guzver and Emin (2005) investigated the effects of mastery learning and 

cooperative, comparative and individualistic learning environment in organizations 

focusing on achievement and attitudes in Mathematics on 158 students. The results 

indicated that mastery learning improved students' achievement and yield greater 

positive attitudes. 

Another significant study was undertaken by Wambugu and Changeiywo (2008) who 

investigated mastery learning method for the period of three weeks' treatment. The 

study used a total of 161 secondary school students in Kenya. The results of the study 

revealed that mastery learning method had higher achievement compared to their 

counterpart in the control group . 

Similarly, Elaldi (2016) conducted a research on the mastery learning model. The 

study used mixed method (Quantitative and Qualitative). The results of the study 

indicate significant difference between post-tests scores of the treatment and control 

groups favoring the treatment group [t (62) = -2, 815; P = .007]. The qualitative 

findings also showed positive attitudes towards learning in terms of increase in 

achievement. 

Another study was undertaken by John, Ananthasayanam, and Ravi (2009) on 

mastery learning through individualized instruction. The study applied programmed 
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instructional method and computer-assisted instruction method usmg the quasi 

experimental research method. The results indicated that individualized instructional 

method was very effective as a reinforcement strategy for mastery learning. 

Equally important, Hussain and Suleiman (2016) reported that Bloom's Mastery 

Learning method had a positive influence on academic achievement and retention 

compared to traditional method of teaching. In addition, Sood (2013) in a study 

conducted on I 05 students Grade 9th class in Geometry comparing the two types of 

mastery learning (Bloom's Mastery Leaming and Keller's Personalized System of 

Instruction). The results showed there was significantly more effective realization of 

geometrical concepts as compared to conventional teaching method . 

Along the same line of study, Kazu, Kazu, and Ozdemir (2005) revealed that there 

was a significant difference in favor of the treatment group in both the final test 

scores. In the same context, Shafie, Shahdan and Liew (20 I 0) investigated the 

Mastery Learning Assessment Model (MLAM) in teaching and learning 

Mathematics. The results showed that positive correlation occurs between the 

MLAM score and the final exam result. Also qualitative results indicated the majority 

of the students were satisfied with the mastery learning approach.Closely related was 

the study Damavandi, and Kashani (2010) who reported that Mastery learning 

method was effective on the weak students' performance and produced positive 

attitudes. 
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Some research on mastery learning correlate attitude and academic performance 

among others. Davrajoo, et al (2010) reported that the experimental group improved 

much better than the control group in the study enhancing algebraic concepts with the 

help of Mastery Learning module. Additionally, Kalia (2005) reported that the 

treatment group attained significantly higher achievement scores than the control 

group in his study of Mastery Leaming Strategy and Inquiry Training Model on 

pupils' achievement in science. 

Another experiment reported by Krank and Moon (200 I) examined Mastery via 

Cooperative learning on undergraduates' academic and affective outcomes. The 

significant effects for the Combined Mastery via Cooperative Learning condition 

were indicated. Slavin and Karweit ( 1984) compared Mastery Teams, Teams + 

Mastery and Control Group. The results showed that the students in the team 

achieved better on Post-test scores than their counterpart in the team mastery and 

control group. 

Similarly, McCane, Meek and Robins (2017) investigated the Mastery Leaming in 

Introductory Programming. The results showed that the mastery learning model had 

an imperative influence on students' learning, particularly for feebler students. Barr 

and Wessel (2018) examined blended mastery learning approaches in small group 

sizes. Results showed that students have positive attitude towards learning 

Mathematics. 
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The review of the related literature showed that students who are provided with an 

enabling environment of mastery learning could attain a higher academic 

achievement. When comparing students in mastery learning with students in 

traditionally taught classroom, the mastery learning group reached advanced levels of 

achievement and developed greater positive attitudes. 

The above literature demonstrates that Jigsaw Strategy and Mastery learning have 

been establishing a positive influence on students' attitude and achievement. 

However, there has been limited number of studies as to its impact on secondary 

students' Mathematics attitude and achievement (Ahmed 2017; Inuwa and Baraya 

2017; Kolawole 2008; Sogoni 2017). The researcher suggests that the 

combinedteaching method like Jigsaw Strategy of cooperative learning via Mastery 

Leaming will enhance the learning of Mathematics to become a formal instruction 

student would want. The general agreement of the related studies accessed indicated 

that Jigsaw Strategy of cooperative learning via Mastery Learning strategy are very 

effective tools in enabling better understanding in students learning Mathematics. 

2.8 Relationship between Attitude and Academic Achievement 

The concept of attitude has generated heated debates among researchers. Attitudes 

are generally positive or negative views of a person (Mehar & Rana, 2012). Zan & 

Martino (2007) suggested that the definition of attitudes is a function of the problems 

that the researcher is dealing with, and is linked to the choice of the measuring 

instrument. In general, attitudes are seen as learned responses to a situation or object, 
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and they are either positive or negative. Similarly, the term attitude is defined as a 

pre-disposition involving beliefs, feelings and dispositions to act towards some object 

(Mehar & Rana, 2012). 

McLeod (1992) defined attitudes as "affective responses that involve positive or 

negative feelings of moderate intensity and reasonable stability". Attitudes are 

symbolic in identifying behavioural patterns of individuals and in asserting definitive 

responses (Olu-watelure, 2008). 

An attitude can be defined as a psychological tendency expressed by evaluating a 

particular entity with some degree of favour or disfavour (Ozgun-Koca, 2010). 

Philipp (2007) defined attitudes as "manners of acting, feeling, or thinking that show 

ones disposition or opinion". Eagly & Chaiken (1993) (as cited in Aiken, 2002) 

defined attitudes as "tendencies to evaluate an entity with some degree of favour or 

disfavour, ordinarily expressed in cognitive, affective and behavioural responses". 

Based on the foregoing attitudes are seen as predispositions to think, feel and behave 

towards an event or object which affect behaviour within contextual parameters. 

In relation to mathematics, an individual's attitude is defined as the individuals' 

beliefs towards mathematics, and by how he/she behaves (Hart, 1989). Most of the 

research into attitude toward mathematics has been quantitative in nature in which the 

aim was to measure attitudes to mathematics. It is clear that attitude could be 

regarded as a significant predictor of one's academic achievement, the more positive 
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attitude towards mathematics, the higher the possibility for student to perform well 

academically in mathematics. 

In a research into how students cultivate attitudes towards mathematics, Cheung 

(2009) revealed that students' attitudes towards mathematics affect students' 

mathematics achievement. Also, there exists a positive correlation between 

mathematics attitude and achievement. Reynolds & Welberg (1992) conducted a 

research on relationship between attitude towards mathematics and achievement in 

mathematics. It was revealed that attitude had a powerful influence on achievement. 

Mata, Monteiro, & Peixoto (2012) opined that students held positive attitudes 

towards mathematics and also highlighted the main effects of grade and mathematics 

achievement on these attitudes. Moreover, a survey conducted within Pakistan 

showed that Students' mathematics achievement depends upon students' mathematics 

attitude. It additionally influences the participation rate of learners (Farooq and Ullah 

shah, 2015). Similarly, Nicolaidou & Philippou (2003) conducted on Attitudes 

towards mathematics, self-efficacy and achievement in problem-solving. The results 

revealed that there was a significant relationship between student mathematics 

attitudes and students' mathematics achievement and high relationship between 

efficacy and achievement. 

Moreover, Mohd, & Mahmood (2011) in a research conducted, showed that there 

was significant effect between mathematics attitude problem solving and 
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mathematics achievement. A research by Farooq and Ullahs Salleh (2015) was 

conducted on 685 students 10"' grade in Pakistan. The result indicated that students' 

success in mathematics depends upon attitude. Also, Ifamuyiwa and Akinsola (2008) 

found that students in the treatment group showed a positive attitude towards 

mathematics. In education generally, attitude may be a very important element that 

confirms students' mathematics achievement. According to Effandi & Normah; 

(2009) students must have a positive attitude towards mathematics if they are to 

succeed in mathematics achievement. In the present research, attitude toward 

mathematics were measured using Inventory scale . 

2.9 Chapter Summary 

This chapter describes the historical background of cooperative learning, meaning of 

cooperative learning, Jigsaw strategy and Mastery learning. The discussion in this 

chapter has also explained comparison of cooperative learning and conventional 

teaching method, principles of cooperative learning. The Models of teaching in 

addition to their relationship to this study are also highlighted. The chapter finally 

ends with the review of previous research findings related to independent variables of 

this research. 
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

This chapter describes the research design, sampling techniques, and sample. It also 

discusses the research instruments (Pre-test, Post-test, module questionnaire, 

interview schedule, and observations checklist) for data collection, validation of the 

instruments and method of data analysis. Furthermore, the pilot study and the design 

and development of the JSML and JS modules were also highlighted in this chapter. 

3.2 Research Design 

The study employed the quasi-experimental design mixed method (quantitative and 

qualitative approaches) in view of its significance for the study (Creswell, 2013; 

Creswell & Creswell, 2017).The combination of qualitative and quantitative has 

allowed the researcher to get advantage from the two methods and to compensate the 

inadequacies of each method (Creswell, 2012; Fraenkel, Wallen & Hyun, 2012). For 

instance, the qualitative approach has assisted to score a great degree of internal 

validity. Conversely, the quantitative method has reinforced the weakness of the 

qualitative data in terms of external validity and reliability (Chawla & Sondhi, 201 I). 

Specifically, Non-equivalent control group pre-test post-test design was preferably 

used. Non-equivalent control group pre-test design is diagranrmed as shown in table 

3.1 .  In this design there are three groups which are not based on randomization but on 
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the bias of using intact groups (Awontunde & Ugoduluwa, 2004; Creswell, 2012; 

Fraenkel, Wallen & Hyun, 2012), The rational for using this method is because in 

Nigeria, classes are normally arranged according to students' achievement or subject 

offered to be specialized (Gombe Ministry Education, 2017), Hence, it was not 

possible to conduct this study through experimental research design, The design is 

presented in Table 3,J below: 

Table 3, !Non-equivalent Pre-test - Post-test Control Group Design 

Group Pre-test Treatment Post-test 

Treatment group 1 (Jigsaw and Mastery x, 02 

o, 

learning strategy ) 

Treatment 2 (Jigsaw strategy) 01 X2 02 

Control group (Traditional teaching- o, X3 02 

lecture) 

Indicator: 
X, = Jigsaw and Mastery leaning strategy module, X2 = Jigsaw strategy module, 
X1 = Traditional teaching-lecture, 0, = Pre-test, 
02 = Post-test, 

The non-equivalent control group pre-test post-test design consisted of control group, 

treatment group I, and treatment group 2, Pre-test, treatment condition and Post-test 

(McMillan and Schumacher, 2001; Martens, 2010), The rational for using non 

random sampling design � because in Nigeria all the classes are intact ( Gombe 

Ministry Education, 2017), Groups were organized as follows: treatment group I, 

received a pre-test, treatment (X,) and post-test while treatment group 2, received a 
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pre-test, treatment condition (X2) and post-test. On the other hand, control group 

were given a pre-test but did not receive the treatment (X3) followed by a post-test as 

shown in Table 3 . 1 .  

3.3 Study Variables 

There are two types of variables used in this research study. The independent and 

dependent variables are as indicated in Table 3.2. The independent variable 

comprising of teaching method (Lecture teaching method; Teaching using Jigsaw 

strategy and Mastery learning Module; Jigsaw strategy Module) while dependent 

variable consists of mathematics attitude and mathematics achievement as indicated 

in Table 3.2. 

Table 3.2 Variables of the Study 

Independent 

Variable 

Teaching Method 

( Lecture teaching method; Teaching using Jigsaw strategy 

and Mastery learning module; Teaching using 

Jigsaw strategy module) 

Dependent Variable Mathematics attitude score 

Mathematics achievement score (Indices, Logarithms, 

Algebra equations, and Simultaneous equations) 
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3.4 Internal Validity 

The quasi experimental research design should have a strong validity (Campbell & 

Stanley, 1966). Internal validity refers to the degree to which observed differences 

inthe dependent variable are directly associated to the independent variable 

(Fraenkel, Wallen & Hyun, 2015). 

In the quasi-experimental research design, there are many weaknesses in term of 

internal validity of the effects obtained from the treatments. Such weaknesses serve 

to become threats to internal validity. This happens because quasi-experimental 

design uses the participants who are not randomly assigned to groups (Creswell, 

2012). In an experiment research, there are many factors that can threaten internal 

validity of an experiment (Creswell, 2012). These factors can presentas; 

3.4.1 Subject Selection Bias 

The subject selection may account for observed relationships, thereby causmg a 

threat to internal validity (Creswell, 2012). To avoid this, the researcher considered 

the selection of subjects that may have the same condition in terms of academic 

achievement, age, class, and environment before the treatment (Creswell, 20012; 

Mertens, 2010). 
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3.4.2 History 

During the period of the study,events that are not part of a treatment may affect the 

performance of the dependent variable, thereby affecting internal validity (Creswell, 

2012). The researcher separated the students in three groups in three different classes, 

quite distant from each other. In addition, the researcher intended to avoid the long 

duration of treatment, the treatment was done within the period of two months 

(Chawla & Sondhi, 2011 ;  Creswell, 2012). 

3.4.3 Instrumentation 

The nature of the measurement used for the dependent variable can affect the results 

of research in several ways. Instrumentation can be defined as a threat to internal 

validity because of changes in measurement. If the measures are not reliable, the 

results are not valid. Instrumentation also refers to the observed changes seen 

between observation point (Pretest and Posttest) may be due to changes in the testing 

procedure. In this present study, in order to lessen this threat, we made effort to 

maintain consistency at each stage of administering the instruments (Chawla & 

Sondhi, 201 1 ;  Creswell, 2012) 

3.4.4 Testing Effects 

Frequently assessing the students may lead to bias. Students may recall the correct 

responses (Chawla & Sondhi, 2011; Creswell, 2012). In this context, researcher 

reshuffled both the pre-test/post-test and answers in their arrangement order. 
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3.5 Sampling Technique 

The sample in this research was conducted by selection in Gombe metropolitan area, 

of one school and three classes. The selection of the area, school and classes was 

done through convenience sampling design intact group (Fraenkel, Wallen & Hyun, 

2015). One school from 48 senior secondary (SS) schools in the three senatorial 

districts of Gombe state was selected. First, Gombe central was selected to represent 

the area. Next was to determine the school location in the chosen senatorial. Gombe 

Internal School was selected to represent the sample school. Meanwhile, the third 

step was to determine which group of students to be control and or in treatment 

groups in the selected school. Since this research is an intact group, therefore the 

sample was conducted through convenience sampling design intact group where from 

the selection SS IA represented treatment group I, SS IB represented treatment 

group 2, and SS IC represented the control group. The number of sample can be seen 

in Table 3.3. 

3.5.1 Sample of the Study 

One senior secondary school and 120 students participated in the study usmg 

convenience sampling design intact group. Mathematics teachers in each of the class 

participated in the research. 
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Table 3.3 The Sample of the study 

SS IA SS lB SS JC Total 

Male 

Female 

Total 

18 

22 

40 

15 

25 

40 

21 

19 

40 

54 

66 

120 

3.6 Quantitative Approach 

The quantitative approach was used to test the two hypotheses (Refer to chapter one, 

section 1.5) and to answer research question 1.5.2, 1.5.3, 1.5.4, 1.5.5, and 1.5.6 

(Refer to chapter one, section 1.5) of this research The analyses involved were 

carried out through descriptive statistics analysis (means and standard deviations) for 

Module evaluation, Mathematics attitude, and mathematics achievement for the 

students in control and treatment groups. Analysis of Covariate (ANCOVA) was 

applied with the help of statistical package for social sciences (SPSS) version 25 to 

examine the effect of Jigsaw strategy and Mastery learning and Jigsaw strategy 

modules on mathematics students' attitude and achievements in Nigerian Schools. 

3.7 Qualitative Approach 

According Fraenkel, Wallen and Hyun (2015), qualitative approach can be done 

using interview and observation check list. Therefore for this present research, the 

researcher used interview technique using interview protocol and observation 

checklist to answer research question 1.5.7 as explained below: 
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3.7.1 Interview (Teachers and Students) 

The interviews in this study were used to confirm what were in the mind of the 

sample teachers and the attitude of students. The interview protocol involved a set of 

questions to be answered by the teachers and students of the research. The 

questionnaire comprised of seven items reviewed and cleared by specialists prior to 

use. Example: "What is your comment on the learning activities used in the jigsaw 

strategy and mastery learning on students' understanding of the topic?" The treatment 

was followed by comparing with the observation checklist. Four teachers and two 

observers from the two treatment groups were involved in the interviews.The method 

of analysis used to analyze the qualitative data for this research was the thematic 

analysis. Thematic analysis is the greatest widely used qualitative method to analyze 

interviews (Braun & Clarke, 2006). 

Thematic approach was used in this research because the interviewer can clarify any 

questions that are ambiguous and also can ask the respondents to expand on answers 

that are specifically relevant to this research. (Braun and Clarke, 2006; Fraenkel, 

Wallen & Hyun, 2015). In addition, this method complemented the research 

questions by facilitating an investigation of the interview data to check if the data 

were consistent with the research questions and providing enough information (Braun 

& Clarke, 2006). The succeeding significant consideration was recognizing themes 

(key idea about the data in relation to the research question). 
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The data generated from the interview were presented and interpreted in a proper and 

appropriate way by thematically organising them. These have enabled the researcher 

to present precise and reliable findings (Creswell, 2013). The data obtained from the 

interview were written in themes with each theme representing a particular answer to 

questions or findings of the study (Refer to chapter 4), The themes were analyzed and 

discussed with opinions of the informants based on their points and supplemented 

with scholarly literature used in the research for the justification and explanation of 

research findings (Refer to chapter 4) of this research. 

3. 7 .2 Observations 

Observation refers to the way of collecting data by observing behavior, actions, or 

observing physical characteristics in their natural setting, This is aligning with 

Creswell (2012) who said that observation refers to a direct method of obtaining 

information about an individual's behavior, object, situation or events, The researcher 

applied observation technique because students are more likely to behave naturally if 

they are observed when the process is ongoing (Creswell, 2012; Fraenkel, Wallen & 

Hyun, 2015). The rationale of using an observation checklist was because it can help 

researcher to recall all activities during experimental research, 

Therefore in this present study, observation checklist contained ten items for 

treatment group I, and eight (8) items for treatment group 2 (Refer to appendix D and 

E), The researcher conducted the observation checklist throughout the treatment 

lesson and for the whole twelve units of the module (Table 3,8 to 3 -10) , 
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The role of observers is very important to take notes during learning session for 

Jigsaw and jigsaw & mastery learning groups. (Refer to observation checklist, 

appendix D and E). The observation checklist was validated by four experts from the 

School of Modern Languages and Education, Universiti Utara Malaysia (Refer to 

appendix Q). 

3.7.3 Pilot Test 

Pilot of the pre and post-test was administered to 30 students different from that of 

the research sample. The validity test was examined by using the correlation Product 

Moment. Out of forty test items, there were ten items that did not valid, so only thirty 

items were used in this present research. The Kuder Richardsons 20 (KR20) 

coefficient of reliability is . 78. 

The pilot study was used to identify problems that may likely happen during the 

actual study such as the module content, understanding of items, and understanding 

of the approach to the learning and time taken. As a result of the pilot test, the 

following issues were observed: there was some confusion on the sentences and 

language grammar in the Pre-test /Post-test Mathematics achievement, attitudinal 

inventory scale, interview protocol and the Modules (Refer to appendix Q). The 

researcher made amendments to the current version of the instrument based on the 

pilot testing observation (See appendix D, E, F, G, H, I, J, K, L) of this research. 
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3.8 Research Procedure 

The aims of this study were to investigate the effect of jigsaw strategy and mastery 

learning modules on mathematics students' attitudes and achievements in Nigerian 

schools, The study was conducted on mathematics topics designed to teach the first 

year senior secondary school one (SS 1 ). The topics involved were; indices, 

logarithms, algebra, and simultaneous equations, The regular Mathematics teachers 

of the sampled school were used to carry out the treatment The present research 

involves the following phases, 

Phase I :  Development of Instructional tools 

In this phase, the researcher have developed the instructional modules, instruments, 

and pre and post-test etc, pilot study of the instrument to establish validity and 

reliability were undertaken, The teachers and students were trained by the researcher 

on how to use the module for one week to enable them master the skills before 

embarking on the treatment (Refer to Table 3, 13). After this training period, the pre 

test was administered to all the students in the three groups, 

Phase 2: Treatment Phase 

At this phase, the treatment session of the mathematics concepts was conducted and 

lasted for six weeks of twelve lesson periods as recommended in the SS 1 

Mathematics syllabus (Gombe State Ministry of Education, 2017) as explained in 

Table 3.5. Each group was taught using the same Mathematics contents. The only 

difference was the method of instruction, The teacher of the respective group was 
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supervised by both the researcher and research assistant in order to avoid deviation 

from the lesson procedure outlined. After the treatment both the three groups were 

presented for post-test. 
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3.8.1 The Treatment Lesson 

In conducting the treatment lesson, teachers used the Jigsaw technique by applying 

the succeeding phases shown in Table 3.4 below: 

Table 3.4 Jigsaw techniques 

.- 

N Procedures 

The teacher welcomed the students and asked them to sit according to 

their usual sitting arrangement. The teacher then implemented the pre-test 

mathematics attitude and mathematics achievement which aimed to 

evaluate the students' competencies. 

2 The teacher clarified objectives of the treatment to the students. 

The teacher distributed the JSML & JS Modules to each of the students 
3 

according to their respective group. 

Time 

30 Mins. 

5 Mins. 

5 Mins. 

-. 

4 

The teacher divided the students into ten heterogeneous groups (Home 

groups) comprising of four (4) students per group (as indicated in the 

table 3.6), and eight (8) jigsaw expert groups comprising of five (5) 

students from the ten home groups. Students (Al, A2, A3, and A4) form 

one of the home groups, and students (Al, Bl,  Cl, DI, and El) form one 

of the Jigsaw expert groups (as shown in Table 3.7). 
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Table 3.4 continues 

Before starting the treatment, the teacher allowed the students to 

5 

6 

familiarize themselves with group members and practice new role as 

peer teacher and implemented a trial lesson. 

The teacher explained how the JSML and JS modules were structured 

and organized. Each student then studied the task assigned so as to 

become acquainted with the procedures of the learning materials. 

15 Mins 

15 Mins. 

The students in the home groups moved to the new group of five 

students which was called the expert groups (as shown below in Table 

3.7). The expert members carried out brainstorming session to 

7 understanding the content materials. They also rehearsed on how to 

convey the information learned to their home group members. While in 

the expert group, the assigned teacher asked the students to help one 

another to learn and specialize in the task assigned to them. 
15 Mins. 

After students in the expert groups learned assigned task, they were 

8 asked to return to their home groups to teach their members what they 5 Mins. 

had learned in the expert groups. 

The members of the home group discussed, debated, brainstormed, and 

9 individually attempted all the self-assessment, for the week, individually. 

The whole process was repeated three times once for each week. 

At the end of the self-assessment (formative test), the students were 

IO asked to answer the post-test together with their counterparts in the other 30 Mins. 

groups. 

After the implementation of both pre-test Mathematics attitude and pre-test 

Mathematics achievement respectively, the scored obtained helped in the placement 

of the students into groups as presented in Table 3.6. 
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Table 3.1 The Distribution of the Home Groups 

Group A GroupB Groupe GroupD GroupE 

Al Bl Cl DI El 

A2 B2 C2 02 E2 

A3 B3 C3 03 E3 

A4 B4 C4 D4 E4 

Table 3 .5 continue 

Group GroupG GroupH Group I GroupJ 

F 

Fl GI HI II JI 

F2 G2 H2 12 J2 

F3 G3 H3 13 J3 

F4 G4 H4 14 J4 

In home groups, each team member was assigned a number from 1-4 as presented in 

Table 3.5. A member of respective home groups with same numbers was given the 

same subtopic in Mathematics to study there by form a new group called expert 

groups as presented below. 

Table 3.6 The Distribution of the Jigsaw Expert Groups 

Topicone 

Al 
Bl 
Cl 
DI 
El 

Topic two 

A2 

B2 
C2 
02 
E2 
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A3 
B3 
C3 
D3 
E3 

Topic four 

A4 
B4 
C4 
D4 
E4 

Universlti Utara Malaysia 



-. 

Table 3.6 continues 
Topic one Topic two Topic three Topic four 

Fl F2 F3 F4 

GI G2 G3 G4 

HI H2 H3 H4 

I I 12 I3 14 

JI J2 J3 J4 

The sub-topics were distributed according to the numbers assigned to the home group 

members as presented in Table 3.6. Students with the same number (Al, Bl, Cl, DI, 

EI . . .  )  form the new group was called the expert groups. The expert members studied 

the task assigned to them. Below in Table 3.7, 3.8, and 3.9 are the distribution of 

topics according to groups for each week of the treatment periods. 

Table 3.7 The Distribution of Topics according to students Group for Week One 

SIN Topics Groups 

One Law of Indices Al, Bl, Cl, DI, El, Fl, GI, HI, II, JI .  

Two Zero Index A2, 82, C2, D2, E2, F2, G2, H2, 12, J2. 

Three Negative Exponents A3, 83, C3, D3, E3, F3, G3, H3, 13, J3. 

Four Fractional Indices A4, 84, C4, D4, E4, F4, G4, H4, 14, J4. 

.- 

Table 3. 7The Distribution of Topics according to Students Group for Week Two 

SIN Topics Groups 

Two Change exponential to 

Al, Bl, Cl, DI, El, Fl, GI, HI, II, JI. 

A2, 82, C2, D2, E2, F2, G2, H2, 12, J2. 

One Exponential Equation 

.- 

.-. 

logarithmic expression 
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Three Change logarithmic A3, 83, C3, D3, E3, F3, 03, H3, 13, 13. 

expression to exponential 

Four Use the properties of A4, 84, C4, D4, E4, F4, 04, H4, 14, J4. 

logarithms 

Table 3.8The distribution of topics according to Students Group for Week Three 

SIN 

One 

Two 

Three 

Four 

Topics 

Algebraic Expression 

Simple Equations 

Simultaneous Equations: 

(Substitution) 

Simultaneous Equations: 

(Elimination) 

Groups 

Al, Bl, Cl, DI, El, Fl, GI, HI, II, JI. 

A2, 82, C2, D2, E2, F2, 02, H2, I2, J2. 

A3, 83, C3, D3, E3, F3, 03, H3, I3, J3. 

A4, 84, C4, D4, E4, F4, 04, H4, 14, J4. 

Upon completion of the learning task in the expert groups, the students (Al, Bl, Cl, 

DI, El, Fl, GI, HI, II,  and JI) returned to their home groups to teach their members 

what they had learned in the expert groups. The home groups discussed, debated, 

brainstormed, their assigned task and individual member attempted all the self 

assessment for the week individually prescribed in the modules. The whole process 

was repeated two times for each week in line with Jigsaw strategy via Mastery 

learning (JSML) and Jigsaw strategy (JS) principles. At the end of the self- 

assessment (formative test), the students were asked to answer both post-test 

(Mathematics achievement) and post-test (Mathematics attitude) together with their 

counterparts in the other groups. 
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3.9 Instruments 

In order to collect data and provide answers to the research questions and hypothesis, 

the following instruments were developed: Pre-test and Post-test (simultaneous 

equations, algebra, logarithms, and indices), Jigsaw and Mastery learning attitudinal 

inventory scale, interview protocol, and observations. The detailed explanation was 

given below. 

3.9.I Mathematics Achievement Test 

The Mathematics achievement test was prepared in accordance with the Mathematics 

Curriculum for Senior Secondary School class one of the Gombe State-Nigeria to 

measure the students' mathematics achievement. The test items were derived from 

the mathematics topics: algebra, simultaneous equations, indices, and logarithms 

were selected based on difficulties and discrimination index (Gombe state Ministry of 

Education, 2017). Each item was selected based on the high values of reliability to 

make sure all items in pre and post-test accurate (Refer appendix L). The total of 

items was 40 questions, which was IO questions from each topic. The items test were 

selected from past questions papers of West African Examination Council (W AEC) 

and Senior Secondary School class one text book. 

Validity of the instrument is also important. In this research, researcher was also 

concern towards the validity of pre and post-test. Pre and post-test items were 

validated by four specialists in mathematical courses from School of Education and 
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Modern Languages, Universiti Utara Malaysia. The process involved face validity 

and content validity to check the grammar, mathematical content which is align with 

Nigeria mathematics curriculum. All comments from experts can be viewed in Table 

3.9 

Table 3.9 Expert Evaluation Assessment Reports/or Pre-test and Post-test 

.- 

Expert 

Al 

A4 

A6 

Old Version 

Old version 

Students 
competence 
LEARNINGL 
(C) Log,36 
Q. 12-C 
Q. 20--C 
Q.22-C 
(See appendix) 

All Questions 

Expert Suggestions 

Recommended for use 

Page I-pis. check the grammar. 
Second last page- pis. check the 
grammar. 
No. 18 - check (typing errors) 
Page 8 - Answers to pre-test 
check (typing error) 
(See appendix) 

Recommended 

Corrected Version 

Corrected 

Students competence 
LEARNING 
(c) Log,36 

Q. 12- c 
Q. 20-c 
Q. 22-c  

Recommended 

.- 

Students 

competence 
Second last page- please check 

(Learning) 
Leaming 

A8 Q 1 8 - C  
the grammar. Q 1 8 - c  

Q  12-C 
No. 18 - check (typing error) Q 12-c 

Q20-C 
Page 8 - Answer to pre-test and Q20-c 

Q22-C 
post-test- check (typing error) Q22-c 
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The test questions were pilot- tested on 15thApril I 2017 to 15thMay I 2017 on 30 

students and two Mathematics teachers of another school different from the study 

school sample in Gombe state. The pilot study was aimed to identify problems such 

as the instrument content, understanding of items, understanding of the approach to 

the learning and time taken. As expected, there were some confusion on the sentences 

and language grammar in the Pre-test/Post-test Mathematics achievement. After that, 

considering the feedback, some amendments were made. The table of specification 

test was constructed in the three cognitive domains in the Bloom's taxonomy of 

behavioural objectives (Knowledge, Comprehension and Application) as presented in 

Table 3.10. 
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Table 3 .IO Table of Specification Test 

Unit Topics Objective (cognitive domain) 

Know Comp Application Total •;. 

I Indices 1,2,3,4 5,6,7 8 8 27 

2 Logarithms 9,10,11,12 13,14 15 7 23 

3 Algebra 16,17,18,19 20,21 22,23 8 27 

4 Simultaneous 24,25,26 27,28 29,30 7 23 
Equations 

Total Items 15 9 6 30 100 

Percentage (%) 50% 30% 20% !00% 

The table of specification test above shows how test items were assigned to different 

parts of a unit of instruction for this study which assisted in showing the proportion to 

be given to each part of the instructional unit and also certify the content validity of 

the test. 

The item difficulty index, item discrimination index of each item was also measured 

and five of the items those with difficulty index of between 40% - 60% were 

accepted. Those with difficulty index of below 40% were rejected as they were 

considered too difficult while those with difficulty index of above 60% were 

considered too easy and therefore rejected. 

At the end of a pilot study performed on 30 students, the reliability and validity of the 

questions were calculated. Amendments were made by taking opinions of a specialist 
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group comprised of four persons, as shown in Table 3.4 above. When the reliability 

coefficient of the academic achievement test was calculated, it was found as 0. 78. 

This indicates that the MAT is reliable. When general difficulty level of the MAT 

was computed, it was found as 12.67 divide by 25 that is (12.67/25) = 0.507. This 

Table shows that the MAT is at average-level in terms of difficulty. When the 

distinctiveness levels of the questions formed the MAT were calculated, it is seen that 

94% of these questions are at or above the value of 0, 40 which is desired. Average 

distinctiveness of the MAT was established as 13.09 divide by 25 that is (13.09/25) = 

0, 523 and it is accepted that the MAT whose reliability is detected has a high 

distinctiveness level. 

3.9.1.1 Pre-test and Post-test Scoring Procedure 

The number of Pre-test and post-test questions for the study consisted of thirty (30) 

multiple choice items with 8 questions on indices, 7 questions on Logarithms, 8 

questions on Algebra, and 7 questions on Simultaneous equations with four options 

(lettered A-D) whereby the students were asked to mark the correct answers from the 

options provided. On the scoring of the multiple-choice items, ' I '  mark was awarded 

for each correct answer if the method of solution was correct otherwise "O" marks, 

and 'O' for each wrong answer or that was left blank by the students. The total 

score for the test was 30 marks and converted to I 00% that is 30 x 100 = 

30 

100 marks for a student who scored all the items correct. The breakdown of the 

marks is shown in Table 3 . 1 1 .  
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Table 3 . 1 1  Pre-test and Post-test Scoring Procedure 

Topic 

Indices 

Logarithms 

Algebra 

Simultaneous equations 

Total 

No. of Questions 

8 

7 

8 

7 

30 

Score Marks 

_x 100 
30 
x 

_x 100 
30 
x 

_x 100 
30 
x 

_x 100 
30 

100 

3.9.2 Attitudinal Inventory Scale (AIS) 

Attitudinal Inventory Scale (AIS) was developed by the researcher to get students' 

responses about the activities of the treatment. The instrument consisted of sixteen 

(16) items that required the students to tick the appropriate item. Each tick was 1 

mark and blank space was zero. The AIS contained two sections. The first section 

focused on demographic information of the students from the two groups while the 

other section focused on students' attitude toward mathematics (refer to Appendix 

K). The draft of the items was validated by four experts from the Universiti Utara 

Malaysia as presented in Table 3.12; 
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Table 3 .12 Expert Evaluation Assessment Reports for Students' Attitudinal Inventory 

Scale 

Expert Old Version Expert Version Corrected Version 

Al Treatment Group Two Please review your Corrected 

Instead of Treatment Group work again. It IS (See appendix for 

One confusing correct version and 

the expert's version) 

A4 See appendix Grammatical errors Updated 

and questions 

A6 All items You can utilize Recommended. 

these items to do See appendix 

A8 

your research 

What are your comments Grammatical errors What are your 

on the implementation comments on the 

strategy of learning learning activities 

activities used in the Jigsaw 

Strategy and Mastery 

Leaming on student 

understands of the topic? 

used in the jigsaw 

strategy and mastery 

learning on students' 

understanding of the 

topic? 

What are your comments Grammatical errors What are your 

on the implementation comments on the 

strategy of learning 
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The final AIS were tested for reliability using Kuder Richardson (KR 21) and the 

reliability coefficient obtained for the instrument was 0.867. At the end of the 

treatment, the Jigsaw and Mastery learning attitudinal inventory scale were 

distributed to the students to fill. 

3.10 Development of Jigsaw and Mastery learning Strategy and Jigsaw Strategy 

Modules 

In this study, the two modules have been designed by the researcher using the SS 1 

Mathematics topics: algebra, indices, logarithms and simultaneous equations, based 

fully on the steps proposed by Donnelly & Fitzmaurice (2005). These steps 

are defined below; 

I .  Determine the needs of the stakeholder 

2. Specify the layout of the modules 

3. Determine the level of the learners 

4. State the module's aims and objectives 

5. Identify the criteria to measure the study outcomes 

6. Provide the subject contents of the modules 

7. Select the teaching strategies/theories 

8. Arrange the learning activities of the module 

9. Provide the module assessment questionnaire 

I 0. Test the two modules (Piloting) 

1 1 .  Assessment of the two modules (JSML & JS) through experts 

12. Improvement of JSML and JS modules based on the experts' assertion of the 
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content. 

13. Apply the modules using quasi experimental research design. 

3.10.1 Framework of Jigsaw and Mastery learning Strategy and Jigsaw Strategy 

Modules 

Figure 3.1 provides an overview of the process, highlighting the important variables 

in the module design. The research adopted the described five-step systematic 

planning process (Donnelly, 2005). 

OUTPUT f----------+I Testing 

Analyze Results 

Figure 3. 1. Frameworks for JSML and JS Modules. 
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3.10.2 Procedure for Designing of JSML and JS modules 

The procedure for designing JSML and JS modules is described through the 

following steps in Table 3.13. 

Table 3 . 13  Procedure for designing of Jigsaw and Mastery Learning Strategy and 
Jigsaw Strategy modules 

Module Designing 
Steps 

Determine the 
needs to construct 
the module 

Module Format 

Treatment Group 1 

Attitude was determined through 
observation checklist and Learning 
outcomes analysed through 
activities of the jigsaw and mastery 
learning strategy module. 

The jigsaw and mastery learning 
strategy module of this research 
was based the on In-put, Process, 
Out-put, Feedback, and Actual 
Leaming. That is; 
In-put, The input steps in this study 
provided detailed explanation of 
the procedure to use the modules 
(identify Needs, identify Contents, 
identify Goals-Objectives, identify 
teaching methods, identify 
evaluation materials). 
The process step involved testing 
the prototypes and redesigning of 
Instruction and teaching Activities. 
The output process involved 
testing and analysing the results. 
(Whether the students did 
demonstrate the mathematics 
knowledge and attitudes). 
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Treatment Group 2 

Attitude was determined through 
observation checklist and Learning 
outcomes were analysed through 
activities of the jigsaw strategy 
module. 
The jigsaw strategy module of this 
research was based on the In-put, 

Process, Out-put, Feedback, and 
Actual Learning. That is; 
In-put, The input steps in this 
study provided detailed 
explanation of the procedure to use 
the modules (identify Needs, 
identify Contents, identify Goals- 
Objectives, identify teaching 
methods, identify evaluation 
materials). 
The process step involved testing 
the prototypes and redesigning of 
Instruction and teaching Activities. 
The output process involved 
testing and analysing the results. 
(Whether the students did 
demonstrate the mathematics 
knowledge and attitudes). 

Universlti Utara Malaysia 



Table 3.13 Continue 

Identify the 
contents 

The JSML module contained four The JS module contained four 
mathematics topics (indices, mathematics topics (indices, 
logarithms, algebra, and logarithms, algebra, and 
simultaneous equations). The four simultaneous equations). The four 
topics contained twelve (12) units topics contained twelve (12) units 
based on the learning objective. based on the learning objective. 

Identify 
objectives 

Identify module 
activity 

Organising the 
learning 
activities 

based on the twelve units. 
The jigsaw and mastery learning 
strategy module was organised using 
jigsaw and mastery learning strategy 
principles as; 
Unit I: Indices 
Unit 2: Logarithms 
Unit 3: Algebra 
Unit 4: Simultaneous equations 
Unit 1, contained four sub-units, 
which involves; laws of indices, zero 
exponent, negative exponent, and 
fractional index. 
Unit 2, consisted of four sub-units 
( change exponential equation to 
logarithmic, change logarithmic 
equations to exponential equations 
form, exponential equations, and 
properties oflogarithms) 
Unit 3, consisted of two sub-units 
(algebra expressions, and simple 
equations) 

based on the twelve units. 

The jigsaw strategy module was 
organised using jigsaw strategy 
principle as; 
Unit I: Indices 
Unit 2: Logarithms 
Unit 3: Algebra 
Unit 4: Simultaneous equations 
Unit 1, contained four sub-units, 
which involves; laws of indices, 
zero exponent, negative exponent, 
and fractional index. 
Unit 2, consisted of four sub-units 
( change exponential equation to 
logarithmic, change logarithmic 
equations to exponential equations 
form, exponential equations, and 
properties oflogarithms) 
Unit 3, consisted of two sub-units 
(algebra expressions, and simple 
equations) 

JSML module is to inculcate the JS module is to inculcate the 
understanding of mathematics subject understanding of mathematics 
in Senior Secondary School One subject in Senior Secondary 
Students (SS!) based on School One Students (SS!) based 
characteristics of Jigsaw strategy and on characteristics of Jigsaw 
mastery learning mentioned in strategy mentioned in chapter 2 of 
chapter 2 of this research. this research. 
The activities of the module were The activities of the module were 

Table 3 . 13  Continue. 

Unit 4, consisted of two sub-units 
(simultaneous equations by 
substitution method, and 
simultaneous equations by 
elimination method) 
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Unit 4, consisted of two sub-units 
(simultaneous equations by 
substitution method, and 
simultaneous equations by 
elimination method) 
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Test prototype 
module 

This prototype was tested with 
similar samples different from 
research sample using the jigsaw and 
mastery learning strategy principles 
to ensure that every instruction to be 
transferred was easily understood by 
teachers and students. In this testing 
process, the researcher identified 
each objective and the learning 
outcomes should be achieved 
perfectly. The JSML module 
prototype testing process involved 
SS I of GDSS Gandu in Gombe 
Nigeria which consisted of 15 
students in each of two groups. 

This prototype was tested with 
similar samples different from 
research sample using the jigsaw 
strategy principles to ensure that 
every instruction to be transferred 
was easily understood by teachers 
and students. In this testing 
process, the researcher identified 
each objective and the learning 
outcomes should be achieved 
perfectly. The JS module 
prototype testing process involved 
SSI of GDSS Gandu in Gombe 
Nigeria which consisted of 15 
students in each of two groups. 

Evaluating and 
Validation of 
Module 
contents 

The JSML module was assessed and The JS module was assessed and validated in terms of quality and 
contents by 12 experts from Malaysia 
and Nigeria in the field of 
mathematics, mathematics education, 

and education as presented in table 
3.6. 

validated in terms of quality and 
contents by 12 experts from 
Malaysia and Nigeria in the field 
of mathematics, mathematics 
education, and education as 

presented in table 3.6. 

Table 3 . 13  Continue 

Redesigning 
the module 

Of 
The redesigning of the JSML The redesigning of the JS module 
module was based on the was based on the comments and comments and suggestions of the suggestions of the experts. ex erts. 

Revise instruction 

Actual learning 

JSML module was revised based JS module was revised based on the 
on experts comments and comments and suggestions by 
suggestions experts 
The final version of the JSML 
module was carried out in The final version of the JS module 
accordance with the assessment was carried out in accordance with 
report from validation experts, the assessment report from 
identified some areas for validation experts, identified some 
perfection. The JSML module areas for perfection. The JS module 
was valid for the actual learning. was valid for the actual learning. 
The learning was implemented The learning was implemented 
using the principles of both using the principles of jigsaw 
jigsaw and mastery learning strategy described in chapter two of 
strategy explained in this this research. 
research. 
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3.10.3 Structure of the Jigsaw and Mastery learning Strategy and Jigsaw 

Strategy Modules 

Jigsaw and Mastery learning Strategy and Jigsaw Strategy Modules were divided into 

two sections. First section of the modules was created such that it consists of a 

module title, a description of module introduction, a description of module aims and 

objectives, and description of module outcomes. (Refer to JSML and JS modules). 

The aims of this section are to provide a clear description about the module. Second 

section of the modules was designed based on the structure of the module (study 

units, self-assessment, and enrichment exercise). 

JSML Module was designed as a guide to introduce the students to Indices, 

Logarithms, Algebra and Simultaneous Equations topics in Senior Secondary School 

One (SSI) Mathematics curriculum and teach how to solve the problems using 

Indices, Logarithms, Algebra and Simultaneous Equations using the principles of 

jigsaw and mastery learning strategy. The module consists of 12 units of study, and 

each unit comprised of work examples, Learning Activity, self-Assessment, and 

enrichment exercise. 

On completion of the JSML Module, it is expected that you would have been well 

grounded in the above mentioned topics. In this learning instruction, you can only 

move to the next unit if you have mastered the unit by scoring 80% in the self 

assessment. However, if you are unable to achieve this by scoring less than 80%, you 
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have to go back through the unit of the module again as remedial coaching to ensure 

you are successful. Students who have reached the mastery level will have an 

enrichment exercise. The details of the unit one of JSML module are presented 

below; 

LEARNING CONTENTS UNIT ONE (INDICES) 

Unit I. I: Laws of Indices 

Unit 1.2: Zero exponent 

Unit 1.3: Negative exponent 

Unit 1.4: Fractional Index 

UNIT I.I: LAWS OF INDICES 

Learning outcomes Unit I.I 

Upon completion of the module, you should be able to: 

J;a, Express large numbers in index form. 

J;a, Identify relations among numbers in index forms as law of indices i.e. stating all the 

basic rules, 

J;a, Solve problems using laws of indices. 

Learning Content Unit I.I 

Introduction 

We recall that a power is the product of a certain number of factors, all of which are 

the same. For example, 37 is a power, in which the number 3 is called the base and the 

number 7 is called the index or exponent. 
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I To multiply powers with the same base, add the indices. 

2 To divide powers with the same base, subtract the indices. 

am m-n 
- = a  
an 

3 To raise a power to a power, multiply the indices. 

4 A power of a product is the product of the powers. 

(ab)m=��. 

S A  power of a quotient is the quotient of the powers. 

These laws also hold when a and b are real. 

� When asked to simplify an expression involving indices, we generally express 

our answer using positive indices. 

For all integers m and n and non-zero numbers a and b the following are true. 

Zero exponent a0 = I 

Negative exponent a-n =.L 
a" 

Law I Product of power ama"= am+n 

m 

Law 2 Quotient of power a'"+ a"= 'o...: am-n 
a" 

Law 3 Power of a power (am) n = amn 

Law 4 Power of a product (ab) "= a" b" 

n 

Law 5 Power of a quotient� n = � 
b b" 
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Learning activity unit 1.1 

Express large numbers in index form. 

(]) 4 x 4 x 4 x 4 x 4 in index form, = 45, where 5 is index or power for 45 and 

then 4 is the base. It is read as "four to power five". 

(II) Similarly, q
3 is short for q x q x q. 3 is the index of q in the expression of q3. We 

often say this as "q to the power of3". 

(III) There are relationships among numbers in index forms. For instance, if x t- 0 

and a & b are integers (i.e. negative and positive numbers), then the following laws 

hold for all valuables of a & b. 

I. Multiplication law 

xaxxb= xa+b 

2. Law of division, 

x"-e- xb = xa-b 

3. Zero law 

xo 

X0
= I 

4. Inverse law 

-a 1 x = -  

r-r-  

xa 

5. .z., 'Vx 
xn 
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Conclusion: 

This unit discussed the laws of indices which can help in solving problems involving 

indices. 

UNIT 1.2: ZERO EXPONENTS 

Learning outcomes unit 1.2 

By the end of this unit, the students should be able to: 

� understand the law of indices (Zero exponent) 

� solve problems using Jaw of indices (zero exponent) 

Learning content unit 1.2 

Introduction 

3 

Clearly, .i. = I. On the other hand, applying index law, ignoring the condition m > n, 
53 

3 

we have � =5°. If the index laws are to be applied in this situation, then we need to 
53 

define 5 °to be I. 

Generally, if a i O then we define a0 = I. 

Note that 0° is not defined. 

Example I: 

Simplify 3x0 

Solution: 3x0= 3 x 1 (since, x0 
= 1) = 3 

Example 2: 

Simplify (y3)0 

95 

Universlti Utara Malaysia 



. -. 

Example 3: 

Simplify (3a2 b)0 

Solution: = (3a2 b )0 
= 3° x a2xo x bo 

=l x l x l=L 

Example 4: 

Simplify; c2-2 

Solution: c2-2
= c0 

= I (since the entire expression is raised to power zero). 

Example 5: 

Simplify; 2y(y3)° 

Solution: 2y(y3)° = 2y x y3xo = 2y(l) = 2y 

Learning activity unit 1.2 

Simplify; 

1.(.l.)o 
11 

2.(-1)0 

4 

3. (2x0)0 

Conclusion 

This unit discussed the zero exponents by giving five good examples. Learning 

activities were given to the students to try which would help the students to 

understand the problems of zero exponents . 
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UNIT 1.3: NEGATIVE EXPONENTS 

Learning outcomes unit 1.3 

By the end of this unit, the students should be able to: 

» understand the negative exponents 

» Simplify problems involving negative exponent in indices. 

Learning content unit 1.3 

Introduction 

Ifwe examine the pattern formed when we take decreasing powers of 2, 

At a point as we decrease the index, the number becomes half. Thus, it is sensible to 

define 2-
1 = 1.. 

2 

Furthermore, continuing the pattern, we define 

2-2 = 1 = 1 2-3 = 1 = 1 and so on. 
_ --.J  _ ----3  

4  22 8 23 

These definitions are consistent with the index laws. 

3 3 

For example, 2 = 23 -4 = 2-1. But clearly, 2 = 1 

24 24 2 

2 2 

Similarly, :..._ = 22- 4 = :C2· But clearly, :..._ = 1 = !.,_ 
24 24 422 

In general, for any non-zero number, and positive integer, we define, 

a-1 =.land a-n= 1_ 

a an 
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Example 1: 

Simplify; z-
4 

Solution.Z'T' = Lee 1_ 
24 16 

Example 2: 

Simplify, g-2 

Solution: g-2 =.1..= 1_ 
s2 64 

Example 3: 

Simplify, ( £)-3 

3 

Solution: (:) -3 
= 

1 = CJ 3 
= 

27 

3 1' 2 8 

Example 4: 

Simplify; C-::,.t2 

Solution: �-2 
= _1_ = .!... b'_ 

b' (-"-)2 a2 a2 
b2 b4 

Example 5: 

Simplify; (a2b)-3 

Learning activity unit 1.3 

Simplify the following expressions. 

2 _z 

1. � 
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Conclusion 

This unit discussed the negative exponents which can help in solving problems 

involving indices. 

UNIT 1.4: FRACTIONAL INDICES 

Learning outcomes unit 1.4 

By the end of this unit, the students should be able to: 

>" understand the concepts of fractional Indices 

>" Simplify fractional Indices. 

Learning Content Unit 1.4 

Introduction 

We now extend our study of indices to include rational or fractional exponents. In 

1 

particular, can we give meaning to9z? 

Once again, we would like the established index laws to hold. Hence, squaring this 

expression we would like to say: 

.1 1 2 
(9z) 2 

= 9z x = 91 
= 9. 

1 

Thus we define 92 to be ,/§= 3. 

1 

In general, we define az= ,/a for any positive number a. 

1 

Note that we have defined azfo be the positive square root of,/a-:-we do this so that 

1 

there is only one value fora,. 
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1 

Applying a similar argument, for consistency with the index laws, we define a3 = - 

3 1 • 
-J«, a•= v' aand so on. 

1 

In general, for any positive integer n and positive number a, define an= �a: 

Example 1: 

1 

Simplify, 2Ti 

� 3 - 
Solution: 273 = .;/27 = 3. 

1 3t= ,,- l a AUTER: 273 = v27 = v33 =(33) 3= 3 3= 31= 3 

Example 2: 
2 

Simplify,( a6)3 

Example 3: 
1 

Simplify,(83) 2 

1 2  .2.  3 _ 2  3 1  2  3. 2  2  
Solution.{Bs) =83= ( ,./8) =[(2 )3] = (23) = 2 =4. 

1 

But 8•= ;/8-= 2. 

2 

The notationllrmeans 'the square of the cube root of8' which is equal to 4. 

Note that, we could also have expressed this as the 'cube root of the square of 8', 

which is, of course, also equal to 4, that is: 

2 
; -  2  2  83= ( vB) = 2 =4. 

,t' 
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p 

In general, if a is a positive number and p and q are positive integers, we define a•;; 

.1 

( a•)P or'VciP. In words, we take the qth root of a and raise it to the power p. 

Example 4: 

3 

Simplify: 16• 

3 

Solution: 16•= (�16)3 = 23 = 8. 

Example 5: 

4 1 
'J {4 Z 

Solution- (-)'I=,.( - = =- - 
. 9 9 -,19 3 

Learning Activity Unit 1.4 

1 

1. Simplify, 16• 

� ·   Solution: 16•= ;/16 = 2. 

4 1 .i 

ALITER:Vf6 = Vf4 = (24)• = 2•= 21= 2 

16 1 

2. Simplify, (81)• 

16 
1 

4 ).6. 2 

Solution: (- )• = v - = - 

81 81 3 

3. 

4. 

Simplify,'Vs 

3 - 3xl 
Solution: ,./8 = 2 3= 2. 
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Conclusion 

Ok! So now it's time for you to try some on your own. 

SELF-ASSESSMENT FOR MODULE ONE (WEEK ONE) 

I. State the formula of power of a quotient. 

2. (ab) "= a" b" refers to the formula for ----- ? 

3. 2- is the same as--------- ? 
an 

m 

4. ('.'.)111 

= a_ , Provided -------- ? 
b bm 

5. am-n, is equivalent to-----------? 

6. Simplify; 1Sx0 

7. Evaluate; (3x)0 

8. Simplify; (2a0) 

9. Simplify; 105 + 105 

1 

10. Evaluate; (-52)0 

II. Simplify; (S-3)2 

12. Simplify (xy2)-2 

-3 

13.  Simplify; (16)• 

14. Simplify.u" x b-1 

15. Simplify; (x3) (y-4) 

16. Simplify (16)314 
81 

2 

17. Simplify 9'i 
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18. Simplify (1)2 
4 

19. Simplify %4 

1 

20. Simplify (2Sa2)' 

Well done! 

You have come to the end of the unit one, you can now move to the next unit if you 

have mastered the unit by scoring 80% in the self-assessment. However, if you are 

unable to achieve this by scoring less than 80%, you have to go back through the unit 

one of the module again as remedial coaching to ensure you are successful. Students 

who have reached the mastery level here is an enrichment exercise for you below. 

Enrichment Exercise 

1. Simplify 2(xy2)-2 

-3 

Simplify; (16)....- 

3. Simplify.a=' x b-1(x3) (y-4) 

However, the JS module was based on Indices, Logarithms, Algebra and 

Simultaneous Equations topics in Senior Secondary School One (SSI) Mathematics 

curriculum and how to solve the problems using Indices, Logarithms, Algebra and 

Simultaneous Equations using the principles of jigsaw strategy. The module consists 

of 12 units of study, and each unit comprised of work examples, Learning Activity, 
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-. 

and self-Assessment, as in the case of JSML module but did not have remedial and 

enrichment exercise. On completion of the JS it is expected that students would have 

been well grounded in the mentioned topics. The figure 3.2, presented the structure of 

the two modules study unit. 
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UNIT I :  INDICES 

The study units in JSML and JS modnles under Indices include the followings: 

Unit I. I :  Laws of Indices 

Unit 1.2: Zero exponent 

Unit 1 .3:  Negative exponent 

Unit 1.4: Fractional Index 

UNIT 2: LOGARITHMS 

The study units in JSML JS modules under Logarithms include the followings: 

Unit 2 . 1 :  Change exponential equation to Logarithmic form 

Unit 2.2: Change Logarithmic equations to exponential equations form. 

Unit 2.3: Exponential equation 

Unit 2.4: Using the properties of Logarithms. 

UNIT 3: ALGEBRA 

The study units in JSML and JS modules under algebra include the followings: 

Unit 3 . 1 :  Algebraic Expression 

Unit 3.2: Simple Equation 

UNIT 4: SIMULTANEOUS EQUATIONS 

The study units in this JSML and JS modules under Simultaneous include the 

followings: 

Unit 4.1 :  Simultaneous equations: Substitution method 

Unit 4.2: Simultaneous equations: Elimination method 

SELF - ASSESSMENT 

There are three types of assessments in JSML module and JS module; learning 

activity, Self-Assessment. The students are to workout learning activities at the end 

of each unit while self- assessment is on weekly bases after completing all the units 

of study in each week. 

Figure 3.2. Module Study Units 
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3.10.4 The Prototype Testing 

The core emphasis of this research study is to present a different method of teaching 

mathematics that will enhance secondary school students in Nigeria. A preliminary 

evaluation is required in order to establish the effectiveness of the method and to 

validate the findings. The prototype testing was conducted from 15thApril I 2017 to 

15thMay I 2017 on 30 students and two Mathematics teachers of another school 

different from the study school sample in Gombe state. Th.is prototype testing had 

similar conditions to the sample schools. The rational for the prototype testing was to 

identify the usability of the two modules, and understanding of the approach to 

implement the learning using the module and time taken (Donnelly & Fitzmaurice, 

2005). As expected, there was some confusion on the sentences and language 

grammar in the Modules. Thus some amendments were made to the current version. 

The current version was again sent to experts in the areas. 

3.10.5 Analysis of JSML Module Prototype testing 

Two teachers and four randomly selected students were involved. The researcher 

conducted the interview with teachers that participated in treatment using both JSML 

JS modules. Their responses are shown in table 3.14, while the students' overall 

evaluations were found highly positive as it can be inferred from the findings, I 00% 

of students found the material helpful for their understanding of the mathematics 

topics. 
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Table 3 .14 Analysis of prototype testing for teachers' interview on JSML module 

No Theme 

I JSML module is interesting and 
helpful 

Responses F 

The JSML and JS modules are 1 

interesting and helpful, as a 
result of the arrangement of 
learning content. 

•;. 

100 

100 

2 whether the learning outcomes of The learning outcomes of the 1 

the JSML module is clear and two modules are clear and 
understandable to students' 

learning outcomes are obvious to 
achieve the desire goal" 

3 JSML and JS Module contains 
enough worked examples for the 
students 

understandable, the teachers 
reported positively. 

The teachers agree that the 
JSML and JS contains enough 
examples for students 

1 100 

4 

5 

Will you suggest the use of the 
JSML module in your school? 

JSML Module contains the 
elements of Jigsaw Strategy and 
Features of Mastery Learning 

The teachers like JSML and 
JS modules and even 
suggested these modules in 

teaching mathematics in their 
school 
The teacher assigned to 
treatment group using JSML 
module agrees that JSML 
conforms to the procedures of 
both Jigsaw strategy and 
mastery learning in all the 
activities of the module. 

I 

I 

100 

100 

The interviews lead to table 3.15, where the teacher handling the treatment group 

using JSML module is of the opinion that JSML module activities are in line with the 

expressed objectives. The teacher additionally, explained that JSML module was 

clear and perceivable to the students as mentioned in chapter 2 of this research. 

Teacher opinions are taken into consideration and the researcher made changes for 
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the aim of improving the JSML modules. The example of teacher responses when 

asked to give his opinions about; 

Q 1 :  "whether the learning Introduction of the JSML module capture the interest of 

the students" 

Teacher I :  Answered positively, that JSML module design was attractive and the 

arrangement of the content was clear and understandable to the students. 

Q2: "The main aim is in line with the objectives of the JSML module" 

Teacher I :  the teacher agreed, yes. 

Q3: "if JSML and JS Module contain enough working examples for the students," 

Teacher I :  yes, the JSML module contains enough examples for each of unit of the 

module based on the jigsaw strategy and mastery learning activities. 

Q4: "Will you suggest the use of the JSML module in your school" 

Teacher I :  Yes, I will suggest the use of the module in our school and even advice 

other discipline copy same. 

Q5: "The arrangement of the learning activities is from simple to complex and 

whether JSML Module contains the elements of Jigsaw Strategy and Features of 

Mastery Leaming" 

Teacher I :  The JSML module activities were actually from simple questions to 

complex questions which were demonstrated through Jigsaw strategy and Mastery 

learning approach. 
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3.10.6 The Jigsaw and Mastery learning Modules Evaluation Questionnaire 

Module evaluation questionnaires in this study were used to obtain information on 

the effect of the two modules in the mathematics classroom. The score for each 

response is given on the five points Likert scale, having a value of 1 to 5 as presented 

in Table 3.15,  while the module evaluation questionnaire used in this study can be 

referred in Appendix F 

Table 3.15  Score for Module Evaluation 

Item 

Excellent 

Very good 

Good 

Fair 

Poor 

Scores 

5 

4 

3 

2 

1 

The JSML module was validated by fourteen (14) experts in the field of Mathematics 

and Mathematics education from eleven (11) University lecturers and three (3) 

Trained Secondary school teachers from (Malaysia/Nigeria). The experts were asked 

to make comments and suggestions. The modules evaluation questionnaire was given 

to fourteen experts to honestly response to each statement by ticking (V) the most 

appropriate to them. The number of",/" marks cannot exceed one in each category. If 

the expert disagrees with any statement, he/she leaves it blank. 
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Table 3 . 16 showed the summary of the expert's evaluation assessment report for the 

module submitted. From the Table 3 .16 majority of the experts assigned to assess the 

Module returned all the assessments forms whereby the researcher used their 

connnents and corrected the corrections. The level of agreement of the experts 

indicated that the modules can perfectly be utilized in the main study. 

Table 3 . 16 Experts Evaluation Assessment Report for the Module 

Expert Old Version Expert Comments Corrected Version •;. 

A2 All items Recommended to Updated as 53 
rectify the errors suggested by the 

after discussion with expert 
the researcher (See Appendix) 

A3 See Appendix Ok Corrected (See 70 

Appendix) 
A5 All items Not Assess Corrected 

Why? 

A6 Did not Submit Not Available 

Table 3 . 16 Continue. 

A 10 See 
Appendix for 
detail. 

Every term that is Updated (refers 70 

used has to be to Appendix) 
explained, such 
that meaning and 
concept has to be 
understood. 

The JCS module in Taking note 68.33 
its present form is 
perceived to me to 
have its strength in 
terms of its 
language 
simplicity. 

1 10  
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A 1 1  See The keys of the 30 The corrections 75.00 

Appendix for items in the effected 

detail. module Pre- (Appendix). 
test/Post-test are 
fairly randomly 
distributed. 
Ensure an even 

distribution of the 

keys, meamng let 
each of the letters 
is used in equal or 
almost equal 
proportion. 
Re-distribute the 
keys. 

A 12 Not 
submitted 

A 13 See Suitable Noted 66.67 
Appendix 

A 14 See The module IS Noted 75.00 
Appendix for quite relevant to SS 
detail I students 

A 15 Appendix Recommended Ok 91.67 
A 16 See I recommended Noted 98.33 

Appendix for you the use of the (Appendix). 
detail module 

A 17 

A 18 See The idea is ok Noted 95.00 
Am;1endix 

3.10. 7 Analysis of JS Module Prototype Testing 

Teacher and four randomly selected students were involved. The researcher 

conducted the interviews with teacher that participated in treatment using both JS 

modules. The responses received were shown in table 3.17, while the students' 

overall evaluations were found highly positive as it can be inferred from the findings, 
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I 00% of students found the material helpful for their understanding of the 

mathematics topics. 

Table 3.l 7Analysis of prototype testing/or teacher' interview on JS module 

No 

2 

Theme 

JSML module is interesting and 
helpful 

whether the learning outcomes of 
the JSML module is clear and 
understandable to students 
learning outcomes are obvious to 

achieve the desire goal" 

Responses 

The JSML and JS modules are 

interesting and helpful, as a result of 

the arrangement oflearning content. 

The learning outcomes of the two 
modules are clear and understandable, 
the teachers reported positively. 

F 

I 

% 

100 

100 

3 

The teachers agreed that the JS 
JSML and JS Module contains contains enough examples for 
enough worked examples for the 
students students 

100 

Table 3.17 Continue. 

4 
school? mathematics in their school 

The teacher assigned to treatment group 

100 

The teachers like JS modules and even Will you suggest the use of 

the JS suggested these modules in teaching module in your 

5 

JSML Module contains the using JS module agreed that JS conforms 
elements of 
Strategy of 
Learning. 

the module. 

1 1 2  

100 Jigsaw the procedures of Jigsaw strategy of 1 
cooperative 

cooperative learning in all the activities of 
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Teacher opinions are taken into consideration and the researcher made changes for 

the aim of improving the JS modules. The example of teacher responses when asked 

to give his opinions about: 

Q I :  "whether the learning Introduction of the JS module capture the interest of the 

students" 

Teacher 2: Answered positively, that JS module design was attractive and the 

arrangement of the content was clear and understandable to the students. 

Q2: "The main aim is in line with the objectives of the JS module" 

Teacher 2: the teacher agreed, yes. 

Q3: '' if JS Module contains enough worked examples for the students,'' 

Teacher 2: yes, the JS module contains enough examples for each of unit of the 

module based on the jigsaw strategy activities. 

Q4: "Will you suggest the use of the JS module in your school" 

Teacher 2: yes, I will recommend the use of JS module in all Nigerian school through 

the ministry of education as a result of format. 

QS: "The arrangement of the learning activities is from simple to complex and 

whether JS Module contains the elements of Jigsaw Strategy of cooperative learning" 

Teacher 2: Each of the activities in the JS module units were planned from simple 

problem to the difficult one. 
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Based on the interviewed leads to table 3 . 18 and 3.15,  the teachers handling the 

treatment group using JSML and JS modules is of the opinion that both JSML and JS 

modules activities are in line with the expressed objectives. The teacher additionally, 

explained that, the two modules were clear and perceivable to the students and it 

involved all the elements of cooperative learning and mastery learning mentioned in 

chapter 2 of this study. 

3.10.8 The JS Modules Evaluation Questionnaire 

Module evaluation questionnaires in this study were used to obtain information on 

the effect of the two modules in the mathematics classroom. The score for each 

response is given on the five points Likert scale, having a value of I to 5 as presented 

in Table 3 .18,  while the module evaluation questionnaire used in this study can be 

referred to Appendix 

Table 3 . 18 Score for JS Module Evaluation 

Item 

Excellent 

Very good 

Good 

Fair 

Poor 

Scores 

5 

4 

3 

2 

The JS module was validated by fourteen (14) experts in the field of Mathematics and 

Mathematics education from eleven ( 1 1 )  University lecturers and three (3) Trained 
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Secondary school teachers from (Malaysia/Nigeria). The experts were asked to make 

comments and suggestions. The modules evaluation questionnaire were given to 

fourteen experts to honestly response to each statement by ticking ('./) the most 

appropriate to them. The number of "-V" marks cannot exceed one in each category. If 

the expert disagrees with any statement, he/she leaves it blank. 

Table 3 . 19 showed the summary of the expert's evaluation assessment report for the 

module submitted. From the Table 3 .19 majority of the experts assigned to assess the 

Module returned all the assessments forms whereby the researcher used their 

comments and corrected the corrections. The level of agreement of the experts 

indicated that the modules can perfectly be utilized in the main study. 
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Table 3.2 Module Evaluation Assessment Report 

Expert Old Version Expert Comments Corrected 
Version 

O/o 

A2 All items Recommended to rectify Updated as 

the errors after discussion suggested by the 
with the researcher expert 

(See Appendix) 

60 

A3 

AS 

A6 

See 
Appendix 
All items 

Did not 
Submit 

Ok 

Not Assess 
Why? 
( see appendix) 
Not Available 

Corrected 
Appendix) 
Corrected 

(See 75 

A9 

A 10 

See 
Appendix 

See 
Appendix 
for detail. 

Every term that is used has Updated (refers to 
to be explained, such that Appendix) 
meaning and concept has to 
be understood. 

The JCS module m its Taking note 
present form is perceived to 
me to have its strength in 
terms of its language 
simplicity. 
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Table 3.19 Continue. 

A l l  See The keys of the 30 items The corrections 70 

Appendix for Ill the module effected (Appendix). 

detail. Pretest/Posttest are fairly 

randomly distributed. 

Ensure an even 

distribution of the keys, 

meaning let each of the 

letters is used in equal or 

almost equal proportion. 

Re-distribute the keys. 

A 12 Not 

submitted 

A 13 See Suitable Noted 65 

Appendix 

A 14 See The module IS quite Noted 75 

Appendix for relevant to SS I students 

detail 

A 15 Appendix Recommended Ok 90 

A 16 See I recommended you the Noted 93 

Appendix for use of the module (Appendix). 

detail 

A 17 

A 18 See The idea is ok Noted 95 

Appendix 
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3.11 Process of Experts Selection 

The module evaluation is one way to validate the module to achieve the desired 

objective (Donnelly & Fitzmaurice, 2005; Ismail, 2005). The selection of the experts 

for assessing the modules of this study was based on purposive sampling. All experts 

were provided with assessment form to give their views and comments on the format 

and the contents (Ismail, 2005). Eleven experts were required to evaluate Module 

from three different university (Nigeria/Malaysia) and secondary school in Nigeria. 

Each one of the experts responded by confirming the use of the instruments with 

some modification in grammar and some typical errors while others suggested no 

correction as presented in Table 3.20. Table 3.20 shows the distribution of experts 

according to their expertise. 

Table 3.20 List of Experts with their area of Specialization from Malaysia and 
Nigeria 

Institution Area of expertise Rank Code 

Universiti Utara Malaysia 
English Language Associate 

Al 
Teaching Professor 

Universiti Utara Malaysia Educ. Management Senior Lecturer A2 

Universiti Utara Malaysia Psychometric 
Associate 

A3 
Professor 

Universiti Utara Malaysia Psychology Senior Lecturer A4 
Universiti Utara Malaysia Educ. Technology Senior Lecturer A5 

Universiti Utara Malaysia Mathematics and Statistics Senior Lecturer A6 

Universiti Utara Malaysia Value Education Senior Lecturer A7 

Universiti Utara Malaysia English Language Senior Lecturer A8 

Table 3.20 Continue. 

Gombe State University-Nigeria Mathematics Senior Lecturer A9 

Gombe State University-Nigeria Test & Measurement 
Ass. Professor 

AIO 

Gombe State University-Nigeria Mathematics Education Senior Tutor All 
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Federal University Kashere 
English Education 

Gombe-Nigeria 
(Special Purpose) Ass. Professor Al2 

Federal University Kash ere Education Foundation Senior Lecturer 
Al3 

Gombe-Nigeria 
Federal University Kashere Sociology Lecturer 

Al4 
Gombe-Nigeria 
Federal University Kash ere Mathematics Lecturer 

Al5 
Gombe-Nigeria 
Gombe International Secondary 

Physics Head Teacher Al6 
Sch. Nigeria 
Gombe International Secondary 

Mathematics 
Classroom 

Al? 
Sch. Nigeria Teacher 
Gombe International Secondary 

Mathematics 
Classroom 

Sch. Nigeria Teacher 
Al8 

Total 18 

3.12 Data analysis 

This section was conducted in two categories. Category one: quantitative data 

analysis and category two: qualitative data analysis. 

Quantitative data analysis was conducted in five steps. The first step focused on the 

evaluation results of the JSML and JS modules which were evaluated by five trained 

secondary schools' Mathematics teachers and five university lecturers. The second 

and third step focused on the mean mathematics attitude and mathematics 

achievement scores in the pre-test and post-test of the three groups respectively. 

The fourth step emphasized on the analysisof the Mathematics attitude and the 

Mathematics achievement scores using covariance (ANCOV A) and the discussion of 
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some assumptions before undertaking the ANCOV A. Finally, the fifth step used 

content analysis procedures to examine the teachers' and students' responses in the 

interviews. While, the qualitative data analysis obtained via interview and 

observation (students' checklist). 

The quantitative data analysis was carried out through descriptive statistics (means 

and standard deviations) for Pre-test and Post-test, and Mathematics attitude scores 

for the control and treatment groups toward Mathematics. Analysis of Covariate 

(ANCOV A) was applied with the assistance of statistical package for social sciences 

(SPSS) version 22 to examine the effect of Jigsaw Strategy and Mastery Learning 

Modules on Mathematics Students' Attitude and achievements in Nigerian Schools. 

The analyses were applied to both data from Mathematics achievement test and 

attitude test. The interview data and students' perception on the treatment they 

received were thematically analyzed. The Table 3.21 summarizes the variables and 

statistical techniques which were used in the study. 

Table 3.21 Summary of the Variables and Statistical test of the Study 

Research Questions Instruments Test Analyses 

What is the structure of the Jigsaw Strategy 

and Mastery Leaming Modules on Module Design Module Design 

2 

Mathematics Students' Attitude and 

Achievements in Nigerian Schools? 

What are the Trained Secondary Schools Module Assessors 
Descriptive 

analysis 

test 

and Development and Development 

Mathematics Teachers' and University Report Scores 

Lecturers' evaluation mean scores on the 
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3 

4 

Jigsaw Strategy and Mastery Learning 

Module and Jigsaw Strategy Module? 

What are the Mathematics Attitude Score of 

Control and Treatment Groups in the Pre-test 

and Post-test? 

What are the Mathematics Achievement 

Pre-test/Post-test 

Post-test 

Mathematics 

Descriptive test 

analysis 

Descriptive test 

analysis 
Pre-test and Post-test? 

Score of Control and Treatment Groups in the 
Achievement 

5 

Scores 

What are the effects of the Jigsaw Strategy 

and Mastery Learning Module, Jigsaw 
Post-test 

Strategy Module, and conventional learning 
Mathematics 

method on the students mathematics attitude 
Attitude Score 

post-test scores of students by controlling 

mathematics attitude pre-test scores? 

ANCOVA 

analysis 

test 

Table 3.21Continue. 

6 
method on the students mathematics 

Achievement Score 

ANCOVA test 

analysis 

What are the effects of the Jigsaw Strategy 

and Mastery Learning Module, Jigsaw 
Post-test 

Strategy Module, and conventional learning 
Mathematics 

achievement post-test scores by controlling 

mathematics achievement pre-test scores? 

7 

What are the teachers' and students' 

Nigerian School Students in Mathematics 

Lessons? 

121 

Attitudinal 

for Teachers 

Content analysis 

theme data 

reduction 

opinions related to the effects of Jigsaw 
Inventory Scale and 

Strategy and Mastery Learning Modules on 
Interview Protocol 

Universlti Utara Malaysia 



3.13 Descriptive Statistics 

The purpose of the descriptive analysis was to present raw data transformed into a 

form that would make them easy to understand and interpret. Hence, descriptive 

statistics (Mean and Standard deviation) values for all the variables of interest were 

obtained. The mean is just the mathematical average of all the scores to the measure 

the central tendency because every score is used in computing it. According to 

McMillan and Schumacher (2001 ), the mean is nearly all the time reported in 

research reports and is vital to the interpretation of results in which groups are 

equated with each other. 

ln this context, the means procedure was applied to compare mean for differences in 

groups. The standard deviation (SD) is a numerical index that indicates the average 

variability of the scores. ln other words, it is just the average of all the deviation 

scores. A distribution that has a relatively heterogeneous set of scores that spread out 

widely from the mean will have a larger standard deviation than a homogeneous set 

of scores that cluster around the mean (McMillan and Schumacher, 2001). 

3.13.1 ANCOVA 

The rational of analysis of Co-variance (ANCOVA) applied in this research, was in 

order to find the effects of teaching methods (Creswell, 2012) in the control group 

and the treatment groups, on Mathematics post-test scores and Mathematics attitude 

score. The dependent variable was the students' Mathematics achievement and 
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attitude scores while the covariate was the students' pre-test scores. Before the 

analysis of data using ANCOVA, the assumptions of normality, and Levene's of 

homogeneity test were tested on the variables concerned (Creswell, 2012). 

3.13.2 Type I error 

Type I error occurs when the null hypothesis is rejected by researcher when it is 

actually true. 

3.13.3 Type II error 

Type II error occurs when the researcher fails to reject the null hypothesis when an 

effect actually occurs in the population. 

3.13.4 Normality Test 

Normality refers to the normal distribution of the error terms (residual). Normality 

test was performed on three groups to determine whether or not the population was 

normally distributed. Kolmogorov-Smimov and Shapiro-Wilk tests were used. 

Normality assumption is fulfilled when the significance is more than .05 (p>.05). 

If the results of Kolmogorov-Smimov is not significant, the distribution of the 

sample is normal, but if p<.05 the results is significant, then the distribution of the 

sample is not normal (Elaldi, 2016). 
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3.13.5 Homogeneity Test 

The homogeneity tests for Analysis of Co-variance (ANCOVA) used Levene's 

homogeneity test. The Levene's homogeneity test was carried out on the dependent 

variables; Mathematics achievement and attitude. If the Levene' s test results on the 

dependent variables showed that there is no significance, the null hypothesis is 

accepted otherwise rejected. Thus, the homogeneity does not violate the assumption 

of AN COVA if there is no significance. Normality and homogeneity tests that meet 

the criteria of assumption will render ANCOV A analysis. 

3.13.6 Qualitative Data Analysis 

This present research used content analyses to examine the teachers and students' 

perceptions on the implementation of Jigsaw Strategy and Mastery Learning Module 

on Nigerian School Students in relation to Mathematics lessons. Fraenkel, Wallen 

and Hyun, (1993) defined content analysis as a procedure which enables a researcher 

to study human behavior in an indirect way through an analysis of their 

communication. This is done by developing appropriate categories, ratings or scores 

which can be used by the researcher in order to give light on what is being 

investigated. 

3.14 Chapter Summary 

This chapter dealt with the research design and methodology of this study. The 

design and development JSML and JS modules of this research were indicated. The 
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quantitative and qualitative of data collection method was discussed and validation 

was given for choosing this actual research approach. The strategies employed to 

establish reliability was pointed out. The data analysis process was outlined. A full 

description of the data analysis and findings from the quantitative and qualitative data 

will be presented in the next chapter. 
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CHAPTER FOUR 

FINDINGS 

4.1 Introduction 

The chapter four presents the results of the quantitative and qualitative data analysis 

obtained in this study. The data analysis was carried out through, descriptive statistics 

(means and standard deviations) for mathematics achievement, and mathematics 

attitude scores for the control and treatment groups. Analysis of Covariate 

(ANCOVA) was applied to examine the effect of jigsaw strategy and mastery 

learning modules on mathematics students' attitude and achievements in Nigerian 

schools. The interview data received were thematically analyzed. This chapter also 

discusses the results of the research questions and their corresponding hypotheses 

presented in chapter one of this study. 

4.2 Structure of the Jigsaw and Mastery Learning Strategy and Jigsaw Strategy 

Modules 

The aim of this section was to provide a clear description about the module. Thus, the 

modules were designed based on module study units, self-assessment, Pre-test and 

Post-test to present the contents of each module's units in a better and more 

organized way as was described in chapter three of this present research. 
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4.3 Evaluation JS and JSML Modules 

This section answers Research question 1.5.2 which is: "What are the Trained 

Secondary Schools Mathematics Teachers' and University Lecturers' evaluation 

mean scores on the Jigsaw Strategy and Mastery Learning Module and Jigsaw 

Strategy Modules?" Table 4.1 shows the evaluation mean score of Jigsaw and 

Mastery learning strategy module and Jigsaw strategy module of 85.4 and 83.6 

respectively from the five trained secondary schools' Mathematics teachers, and 67.2 

and 67 respectively from the five university lecturers. 

Table 4.1 Trained Teachers and University Lecturers' Evaluation Mean and 
Standard Deviation Scores on the JSML and JS Modules 

Assessors 

Trained Teacher (Al) 

University Lecturer (A2) 

Total 

N 

05 

05 

10 

JSMLMean 

85.4 

67.2 

152.6 

JS Mean 

83.6 

67 

150.6 

4.4 Mathematics Attitude Score of Control and Treatment Groups in the Pre- 

test and Post-test 

To answers research question 1.5.3 which is "What are the Mathematics Attitude 

Score of Control and Treatment Groups in the Pre-test and Post-test"? An analysis of 

students pre-test and post-test mathematics attitude mean scores was carried out as 

presented in Table 4.2 and 4.3. 
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Table 4.2, shows the pre-test scores of the treatment group I, treatment group 2 and 

the control group. The results indicate that the mean score for treatment group I was 

7.744 with a standard deviation of 2.381 treatment group 2, was 6.692 with a 

standard deviation of 1.417 and that of the control group was 6.825 with a standard 

deviation of 1.986. The results furthermore indicate that there is no much difference 

between the mathematics attitudes mean scores for treatment group I treatment group 

2 and the control groups. This, therefore, means that the control and treatment groups 

were at the same level of attitudes at the start of the study. 

Table 4.2 The Mean Mathematics Attitudes Score of Control and Treatment Groups 
in Pre-test 

Group Mathematics Attitude Pre-test Score 

Treatment Group I 

Treatment Group 2 

Control Group 

Total 

Mean 

7.744 

6.692 

6.825 

7.085 

SD 

2.381 

1.417 

1.986 

2.007 

Table 4.3 shows the mathematics attitude post-test scores of the treatment group 1 

treatment group 2 and the control group. The results indicate that the mean score for 
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treatment group 1 was 17.154 with a standard deviation of 2.007 treatment group 2 

was 13.692 with a standard deviation of2.939 and that of the control group was 

12.250 with a standard deviation of 2.035. The results also, indicate that the 

difference between the mathematics attitudes mean scores for treatment group 1, 

treatment group 2, and control groups.This showed that there was an improvement in 

the Mathematics attitudes when compared with the control group with treatment 

group 1 and the treatment group 2. The difference was in favour of the treatment 

group I. 

Table 4.3 The Mean Mathematics Attitudes Score of Control and Treatment Groups 
in Post-test 

Group Mathematics Attitude Post-test Score 

Treatment Group 1 

Treatment Group 2 

Control Group 

Total 

Mean 

17.154 

13.692 

12.250 

14.348 

SD 

2.007 

2.939 

2.035 

3.125 

4.5 4.4 Mathematics Achievement Score of Control and Treatment Groups in 

the Pre-test and Post-test 

This section answers research question 1.5.4 which is: 
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"What are the Mathematics achievement score of Control and Treatment Groups in 

the Pre-test and Post-test". Table 4.4 shows the mean and standard deviation scores 

of Mathematics achievement of the three groups in pre-test. The Mathematics 

achievement score of treatment group I and treatment group 2 exceed the mean 

mathematics achievement of the control group, as the mathematics achievement of 

students in treatment group 1, had the mean and standard deviation of (9.75, 2.53), 

those students who are in treatment group 2, had mean and standard deviation of 

(8.25, 1.93), while students who fell within the category of control group had mean 

and standard deviation of (9.45, 2.35) respectively. 

Table 4.4The Mean Mathematics Achievement Score of Control and Treatment 
Groups in Pre-test 

Group 

Treatment Group I 

Treatment Group 2 

Control Group 

Mathematics Achievement 

Score 

Mean 

9.75 

8.25 

9.45 

Pre-test 

SD 

2.53 

1.93 

2.35 

Table 4.5 shows the mean and standard deviation of Mathematics achievement score 

of control and treatment groups in the post-test. The results revealed that treatment 

group 1 had mean and standard deviation of Mathematics achievement score (19.35, 
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3.28), treatment group 2, (15.55, 3.76), and control group (14.75, 3.16). This 

indicated that the post-test mathematics achievement score mean and standard 

deviation scores of treatment group 1 was higher than the treatment group 2, and 

control group. 

Table 4.5 The Mean Mathematics Achievement Score of Control and Treatment 
Groups in Post-test 

Group Mathematics Achievement Post 

test Score 

Treatment Group I 

Treatment Group 2 

Control Group 

4.6 ANCOV A Test Analysis 

Mean 

19.35 

15.55 

14.75 

SD 

3.28 

3.76 

3 . 16 

This section answers research question 1 .5.5 which is: "What are the effects of the 

Jigsaw Strategy and Mastery Learning Module, Jigsaw Strategy Module, and 

conventional learning method on the students mathematics attitude post-test scores of 

students by controlling mathematics attitude pre-test scores?". 
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4.6.1 Data Screening (Mathematics Attitude Score) 

4.6.1.1 Normality Test 

Normality refers to the normal distribution of the error terms (residual).Table 4.6 

presents the result of Kolmogorov-Smirnov, and Shapiro-Wilk tests which 

evaluate the normality spreading of the data used. Normality assumption is 

fulfilled when the significance is more than .05 (p>.05). If the results of 

Kolmogorov-Smirnov is not significant, the distribution of the sample is normal 

but if p<.05, the results is significant, then the distribution of the sample is not 

normal. In this case, the Kolmogorov-Smirnov results show that JSML, JS, and 

control groups had significance of .200, while Shapiro-Wilkes's (Sig.= .196 in the 

treatment group I, .529 in the treatment group 2 and .122 in the control group) .All 

the results show that the significance is more than . 05 level. Therefore, the 

significance values did not violate the assumption of normality. Thus, control and 

treatment groups are assumed to have had equivalent levels of the sample at the 

start of the treatment 
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Table 4.6 The Kolmogorov-Smirnov test and Shapiro-Wilk test for test of 
assumption for ANCOVA of Mathematics Attitude Score 

Group Kolmogorov- Shapiro-Wilk 
Smirnov" 

Statistic Sig Statistic Sig 

Treatment 
Group I .107 .200 .962 .196 

Pre-test 
Treatment .085 .200 .976 .529 
Group 2 

Control group . 1 1 6  .200 .955 .122 

*. This is a lower bound of the true significance, a. Lilliefors Significance Correction. 

4.6.1.2 Homogeneity Test 

Table 4.7 shows Levene's homogeneity test. The Levene's homogeneity test was 

carried out on the dependent variable Mathematics attitude scores [F(2, 116) = 

.173, p > .05]. The levene's test results on the dependent variable showed that it 

was not significant. Thus, the null hypothesis failed to be rejected. There was no 

variance in the Pre-test attitude score for all the categories tested. 

Table 4.7Levene's Test of Equality of Error Variances 

Dependent Variable: Post-test Mathematics Attitude 

F d fl  d il  Sig 

1.781 2 116 .173 

The null hypothesis that the error variance of the dependent variable is equal across 

groups, 

a. Design: Intercept+ Group+ ATP+ Group * ATP 
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4.6.2 Effects of using Jigsaw strategy and Mastery learning and Jigsaw strategy 

Modules on Students' Mathematics Attitude 

In response to research question 1.5.5: What are the effects of the Jigsaw Strategy 

and Mastery Learning Module, Jigsaw Strategy Module, and conventional learning 

method on the students mathematics attitude post-test scores of students by 

controlling mathematics attitude pre-test scores? 

Table 4.8 shows ANCOVA analysis results of the Post-test Mathematics attitude 

scores which shows the main effect of treatment groups on the students mathematics 

attitude produce an [F(Z, 115) = 43.249, p < .OS]. 

This confirms that the strategy produce a significant effect on the post-test 

mathematics achievement scores of students when covariate effect (pre-test) was 

controlled. This result indicated that treatment group I (Jigsaw and mastery learning 

strategy) accounted for the difference in the post-test students mathematics 

achievement scores. Therefore, the null hypothesis stated as, "there is no significant 

difference between the post-test Mathematics attitude scores of control and treatment 

groups by controlling pre-test" was rejected and therefore the difference was the 

result of the treatment effect. 
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Table 4.8ANCOVA 

Dependent Variable: Post-Test Mathematics Attitude 

Source Sum of Df Mean f Sig. 

squares Square 

Corrected Model 1709.073a 3 569.691 43.616 .000 

Intercept 1483.980 1483.980 1 13 .6 15  .000 

Attitude Pre-test 500.803 500.803 38.342 .000 

Group 1129.802 2 564.901 43.249 .000 

Error 1502.070 1 1 5  13.061 

Total 31538.000 1 19  

Corrected Total 3211 . 143 1 1 8  

(F  = 43.249, Df = 2, p<0.05) 

4.7 The Post-test Mathematics Achievement 

This section answers research question 1.5.6 which is:" What are the effects of the 

Jigsaw Strategy and Mastery Learning Module, Jigsaw Strategy Module, and 

conventional learning method on the students mathematics achievement post-test 

scores by controlling mathematics achievement pre-test scores?" 

4.7.1 Data Screening (Mathematics Achievement Score) 

Before the analysis of data using ANCOVA was performed, assumptions such as 

normality and Levene's test of homogeneity have to be analyzed on the variables 

concerned. Each assumption procedure is explained below: 
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4.7.1.1 Normality Test 

Normality refers to the normal distribution of the error terms (residual).Table 4.8 

presents the result of Kolmogorov-Smimov, and Shapiro-Wilk tests which 

evaluate the normality spreading of the data used. Normality assumption is 

fulfilled when the significance is more than .05 (p>.05). If the results of 

Kolmogorov-Smimov is not significant the distribution of the sample is normal 

but if p<.05, the results is significant, then the distribution of the sample is not 

normal. 

In this case, the Kolmogorov-Smimov results show that treatment group I, 

treatment group 2, and control groups had significance of .200, .037, .200 

respectively, while Shapiro-Wilkes's (Sig. = .060 in the treatment group 1, . 121 in 

the treatment group 2, and .205 in the control group). In all the results, the 

significance is more than .05 level. Thus, the significance values did not violate 

the assumption of normality that is the assumption of normality is fulfilled for the 

sample. Therefore, control and treatment groups are presumed to have had 

corresponding levels of the sample before the treatment of this study. 
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Table 4.9 The Kolmogorov-Smirnov test and Shapiro-Wilk test for test of 
assumption for ANCOVA of Mathematics achievement score 

Group Kolmogorov- Shapiro-Wilk 

Smirnov' 

Statistic Sig Statistic Sig 

Treatment 

Pre-test Group I .112 .200 .945 .057 

Treatment 

Group 2 .143 .037 .956 .121 

Control . 1 12  .200 .962 .205 
group 

*. This is a lower bound of the true significance, a. Lilliefors Significance Correction. 

4. 7 .1.2 Homogeneity Test 

Table 4.10 shows Levene's homogeneity test. 

The Levene's homogeneity test was carried out on the dependent variable 

Mathematics achievement [F(2, 116) = .106, p > .OS]. The levene test results on 

the dependent variables showed that it was not significant; therefore, the 

homogeneity did not violate the assumption of ANCOV A. 

Table 4.1 OLevene 's Homogeneity Test 

Dependent Variable: Post-test Mathematics Achievement 

F 

2.291 

df 1 

2 

df2 

1 16  

Sig 

.106 

The null hypothesis that the error variance of the dependent variable is equal across 
groups, 
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Design: Intercept+ Group+ Pre-test+ Group* Pre-test. 

4.7.2 Effects of using Jigsaw strategy and mastery learning Module on Students' 

Mathematics Achievement 

In response to research question 1.5.6: What are the effects of the Jigsaw Strategy 

and Mastery Learning Module, Jigsaw Strategy Module, and conventional learning 

method on the students mathematics achievement post-test scores by controlling 

mathematics achievement pre-test scores?. The Table 4.10 of AN COVA test result 

shows that there is a major effect of the independent variable of the sample group 

which is significant towards the post-test of the dependent variable of the 

Mathematics achievement [F (2,115) = 8.54, p<.05]. In addition, there is a 

significant major effect on the pre-test of the controlled variable towards the post-test 

ofthe dependent variable of the Mathematics achievement [F (2, 115) = 6.02, p<.05]. 

Based on the result, the null hypothesis is rejected. This indicated that students 

mathematics achievement before treatment (pre-test) differ significantly from 

mathematics achievement after treatment (post-test) when using jigsaw and mastery 

learning strategy module. 
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Table 4.1 IANCOVA 

Dependent Variable: The Post-test Mathematics Achievement 

Total of Squares Mean 

Resources df Square F Sig. 

Corrected Model 401.902 3 133.967 8.016 .000 

Intercept 1399.713 1 1399.713 83.751 .000 

Pre-test 100.626 1 100.626 6.021 .016 

Group 285.512 2 142.756 8.542 .000 

Error 1921.964 1 1 5  16.713 

Total 21459.000 1 1 9  

Corrected Total 2323.866 1 1 8  

(F = 8.542, df'= 2, p<0.005) 

4.8 Qualitative Findings 

The method of analysis used to analyze the qualitative data for this research was the 

thematic analysis (Braun & Clarke, 2006). Thematic analysis is the greatest widely 

used qualitative method to analyze interviews. According to Braun and Clarke 

(2006), thematic analysis is a method used for recognizing, analyzing, and reporting 

patterns (themes) within the data. Using thematic approach is specifically relevant to 

this study because the method is rigorous, and it can produce an understanding 

analysis that responds to the exact research questions (Braun and Clarke, 2006). In 

addition, this method complemented the research questions by facilitating an 

investigation of the interview data to check if the data were consistent with the 

research questions and providing enough information. The succeeding significant 
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consideration was recognizing themes (key idea about the data in relation to the 

research question). 

The data generated from the interview were presented and interpreted in a proper and 

appropriate way by thematic organization. These have enabled the researcher to 

present precise and reliable findings (Creswell, 2013). The data obtained from the 

interview were written in themes with each theme representing a particular answer to 

questions or findings of the study. 

The themes were analyzed and discussed with opinions of the informants based on 

their points and supplemented with scholarly literature used in the research for the 

justification and explanation of research findings. The data was interpreted and 

analyzed using the thematic technique. Thematic analysis refers to the search for 

themes which emerge as important to describe the phenomenon. The themes were 

drawn from the major issues of collected data which form the vital of the analysis of 

the present study. 

In answering research question 1.5.7, which is "What are the teachers and students 

opinions related to the effects of Jigsaw strategy and Mastery learning modules on 

Nigerian school students in mathematics lesson"? Four teachers participated in the 

treatment (TR1, TRi, TR3, and TR.) were interviewed in order to obtain their 

perception on the implementation of the JSML and JS modules. These teachers had 

acted as observers and implementers of the modules. The table 4.12 shows the 
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category of selected informants, areas of expertise, designation and working 

expenence. 

Table 4.I2The Category of Selected Informants, Age, Designation, Area of Expertise, 
and Working Experience. 

N Age category Informant designation Area of Working 

(Years) Expertise Experience 

I 45 TR, Head of Mathematics BSc 8 years 

Department Mathematics 

2 38 TR2 Mathematics Teacher BSc 6 years 

Statistics 

3 47 TR3 Mathematics Teacher BSc/Ed. 12 years 

Math 

4 36 TR.4 Physics Teacher BSc Physics 5 years 

Total 4 4 4 4 

The four teachers who were interviewed on the effects of Jigsaw Strategy and 

Mastery Learning on students' Mathematics achievement and attitude in Nigerian 

schools, three teachers (TR,, TR,, and TR3) were teachers teaching Mathematics for 

first-year senior secondary school (SS 1) while TR.4 teaching Physics for SS 1. The 

data analysis showed the following themes based on the teacher's perceptions on the 

implementation of JSML and JS modules; the effectiveness of JSML and JS modules 

as a teaching method, to what extent the method has helped in promoting students' 

Mathematics concepts, and its appropriateness in a groupwork. 
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4.8.1 Teachers Perception on the use of JSML and JS Modules 

Research question l.5.7: "What are the teachers' and students' opinions of the 

effects of Jigsaw strategy and Mastery learning modules on Nigerian school students 

in mathematics lesson?" In this case, the items of interview protocol were made in 

the form of themes. 

4.8.2 Sub-Theme One: Teaching Method 

The effectiveness of Jigsaw strategy and Mastery learning modules as teaching 

methods. 

The informants that were interviewed on the "effectiveness of Jigsaw strategy and 

Mastery learning modules as teaching method" the informants admitted that the 

JSML and JS modules encourage students to learn mathematics and interact freely 

with their classmates during the activities. The informants TR1, TR2, and TR., 

commented: 

"The jigsaw strategy learning activities help students improve on their own as they 

are motivated to solve more problems with their classmates" (TR1) 

"I observed that the Jigsaw strategy module give students opportunity to learn on 

their own and also encourage them to work as a team" (TR2) 

"The Jigsaw versus mastery learning strategy is very effective for learning 

Mathematics for it enables students to interact with one another freely. It also 
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motivates students to solve harder problems so as to keep up with their colleagues. 

More importantly, Jigsaw eradicates Mathematics phobia". (TR!) 

However, informant T3 has a contrary view, that the modules helped the weak 

students in solving Mathematics problems even without teacher around. According to 

TR.3: 

"The weak students were fully participated in solving Mathematics problems in the 

module without the teachers" (TR3). 

4.8.2.1 Sub-Theme Two: Acquisition of Mathematics Concepts 

The Jigsaw strategy and Mastery learning and Jigsaw strategy modules helps m 

promoting students' acquisition of Mathematics concepts. 

The teachers who were interviewed on the "benefits of using Jigsaw strategy and 

Mastery learning and Jigsaw strategy modules for teaching Mathematics" gave their 

views that the module had helped the students to better understand the Mathematics 

content and they found it easier to follow the worked examples. The activities also 

encouraged the students to communicate and work as a team. Here are some 

comments of the informants on the interviews: 

"Jigsaw activities encourage students to work as a team and also encourage students' 

ability to communicate and share ideas effectively. The module helps students 

interact positively" (TR2) 
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"The module helps the students to understand the Mathematics content more clearly 

because of the steps used in solving Mathematics problems as was indicated in the 

worked examples" (TR1) 

"The working examples in the module encouraged the students to use the steps in 

solving other Mathematics problems" (TRi). 

'The students in the expert groups actively participated in the discussion" (TR4). 

4.8.2.2 Sub-Theme Three: Group Work 

The JSML Modules Appropriateness in Group work. 

All the four informants agreed that both Jigsaw strategy and Mastery learning and 

Jigsaw strategy modules are appropriate for Mathematics class and to be used in 

groups work and therefore, endorsed the use of the module in Nigerian schools for 

teaching Mathematics. This was because according to T3, the sequence arrangement 

of the worked examples in the modules were from simple to difficult concepts which 

have enabled the students to understand the Mathematics content more quickly. 

One of the informants that was interviewed asserted that using Jigsaw strategy and 

Mastery learning and Jigsaw strategy modules in the classroom situation brings the 

students of different background together to learn an assigned task with high 

appreciation, and therefore, suggested the replication of the module to other subjects 

in Nigerian secondary school curriculum applying the same principles: 
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"The arrangement of the activities in the Jigsaw strategy and Mastery learning and 

Jigsaw strategy modules had made the students understand Mathematics well. All the 

worked· examples were given in that, if you are solving question I it leads you to 

question 2 and so on. To me, students did not need much of teachers' service, since 

the whole module was well explained in simple English language". (TR3) 

"Honestly, this kind of learning technique is one among all. This was because it 

brings students together to learn individually and collectively with a very high esteem 

and assertiveness. The knowledge can be transferred after it has been learned from 

one individual or group to another easily. In fact, with the Jigsaw strategy and 

Mastery learning and Jigsaw strategy modules, the students did not need more 

teachers' service in teaching the subject. Advisably, Nigerian system of education 

should implement the use of the module and replicate same in other subjects by using 

the same principles" (TR..t). 

"The combination of students from different background has made the learning of 

Mathematics simple" (TR2). 

"After going through the modules and monitor the activities of the intervention in my 

class, I was encouraged with the treatment. I advise for the replication of the module 

to other subjects using the same principles" (TR,). 

4.8.3 Students' views on the Implementation of Jigsaw Strategy and Mastery 

Learning Modules 

Research question l .5.7, dealt with the students' views on the implementation of 

Jigsaw strategy and Mastery learning modules on Nigerian Schools in relation to 
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Mathematics lesson.In addition to the teachers' interview, the opinions of the 

students were given through questionnaire. The open-ended questionnaires consisted 

of three questions: what were the benefits of using the Jigsaw strategy and Mastery 

learning and Jigsaw strategy modules in learning Mathematics? 

2. Do you enjoy learning using Jigsaw strategy and Mastery learning and Jigsaw 

strategy modules? 3. What were the problems you encountered when you used 

Jigsaw strategy and Mastery learning and Jigsaw strategy modules in learning 

Mathematics? The data were examined by deriving common themes and classifying 

them based on the students' responses. Table 4.12, presented summary of the 

common themes. 

The ten students asked to express their views on "assistances of using the Jigsaw 

strategy and Mastery learning and Jigsaw strategy modules in learning Mathematics 

stated that their new knowledge of the Jigsaw strategy and Mastery learning and 

Jigsaw strategy modules" that the two modules helped them in learning Mathematics 

very well by establishing their interest towards Mathematics which increases the 

level of confidence in them than when they were taught conventional teaching 

method. Generally, the students indicated enjoying the JSML strategy as part of their 

lesson in spite of some problems that they may have confronted during the procedure 

which made them lo have a new friend. In supporting the above views, the students 

STD,, STD2, STD3, SID•, STDs, STD6, SID1, STDs, STD9, and STD,o comment as 

follows: 
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"I am surprised when I saw my post-test score. I never thought that I can learn 

Mathematics in my life" (STD2). 

"Right from the beginning I was motivated because of the nature of the learning. We 

learn the Mathematics content at our pace and if you do not understand any content 

you go back again and again unlike in the case of the latter method" (STD3). 

"Working in a group helps me in solving Mathematics problems very well due to the 

interaction in the group. I made a new friend" (STD,) 

"I like Mathematics now because of JSML and JS Modules" (STD6) 

"I really understand what I discussed with my teammates. Generally, I enjoy learning 

using JSML and JS" (STD2) 

"JSML is interesting because it is something new to us" (ST03). 

"The lesson motivates me when working together due to many suggestions from my 

group members" (STD.). 

"I really enjoy this program because I can comfortably ask my group mate question 

not like when the teacher is teaching me" (STD5). 

"Upon completion of our discussion in the expert groups, the presentation of the topic 

learnt in the home groups helps us to express out our ideas and build our level of 

confidence since we stand and speak in front of the classmate" (STDs). 
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"During JSML lesson I move freely around the classroom which make me feel more 

comfortable with the lesson since I are not sitting in one place like in the case of the 

normal teaching" (STD9). 

"During the process of the treatment, I was able to make a new friend which we have 

not been talking before" (STD1). 

However, two students (STD, and STD,o) expressed their views that during the 

process of JSML method some students did not participate fully in the group 

discussion. 

"Working in a group is enjoyable, but I felt bad when a group member was not 

participating in the discussion of the lesson" (STD1). 

"Lack of participation of some group members resulted to poor group achievement. 

This posed a problem to the group aggregate" (STD10) 

Table 4.13 The Summary of the Common Themes 

N 

2 

3 

4 

Themes 

Better understanding 

Making friends 

Energetic 

Improved confidence 

Description 
The students exhibited a deep 
understanding of Mathematics 
as they worked together as a 
team. 
Due to the positive interaction 
among the students we create 
new friendship. 

Being active in class 

Feels more confident m 
communicating with group 
members, by getting help, 
discussing and sharing 
information and teaching 
others. 

148 

Example of categories 

"JSML helps in enhance the 
students understanding" 
(STD2 and STD.). 

"the lesson can make a new 

friend" (STD,) 

"Lesson involved moving 

round the class" (STD,). 

"The use of JSML and JS is 
enjoyable because we share 
ideas which boost our 
confidence level" (STD,, and 
STD,). 
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"Sometimes some students of 
my group missed the lesson. 
As a result, it affected the 

The reduction in group size 
affects the students' 
participation m their group 

group aggregate scores" 
discussion (STD1, STDw). 

Size of group 5 

During the group discussion 
some students remained 

examples in the 
are clear and 
which make me 

"Worked 
module 

of attractive 
have interest in learning 
Mathematics" (STD,, STD,, 
and STD,). 
"I dislike seeing member of 
our group not participating in 
the discussion" (ST 1 and 
ST,). 

attitudes have "I like Mathematics now" 
from negative to (STD,, STD,) 

passive. 

Students' 
changed 
positive. 

The presentation 
information in the module 

Attitude 

Participation 

Enjoying 

8 

7 

6 

4.9 Findings from Observation Checklist 

The findings related to the observation dealt with the teachers' views on the delivery 

of the lesson, the engagement level of the students, the flow of the discussion within 

the groups among the students and completion of self-assessment test. Table 4.14, 

provided the checklist results. Table 4.14 showed that teachers' viewed the jigsaw 

strategy activities as encouraging students to concentrate and solve problems 

explained in the unit of the jigsaw strategy and mastery learning module (83.3%). 

The jigsaw strategy activity encouraged the students to work as a team (100%). They 

also reported that the jigsaw strategy activity involved all the elements of jigsaw 

method (100%). 

However, on the item regarding students' contribution in the discussion on the 

subtopics in jigsaw strategy was 66.6%. I 00% was for when asked whether some of 
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the members in the expert groups dominated the discussion. I 00% was for whether 

the objective of each of the activity of module was understood by the students. For 

student interactions are positive and supportive (100%). 

Additionally, the assigned teacher stated that the activity stimulated students' ability 

to communicate and share ideas effectively (83.3%). The students who did not 

demonstrated mastery in the formative test at the designated level 80% correct are 

given additional instruction (Corrective Instruction) scored 92% yes and 8% no. The 

assigned teachers also finally reported that the students who attained 80% or higher 

on formative test were provided enrichment activities pertaining to the same units 

were 75% yes and 25% no. 
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Table 4.14 Checklist Results 

Teachers Responses 

� � 

Items f % f % 

1 The jigsaw strategy activities encourage students to 

concentrate and solve problems explained in unit of 

the jigsaw strategy and mastery learning module. 

10 83.3 2 16.3 

2 The jigsaw strategy activity encourages the students 

to work as a team. 12 100 

3 The jigsaw strategy activity involves all the 

elements of jigsaw method. 12 100 

4 Students contributing in the discussion on the 

subtopics in jigsaw strategy form. 8 66.6 4 33.4 

5 The objective of each of the activity of module was 

understood by the students 12 100 

6 
The group interactions are positive and supportive. 

9 75 3 25 
7 Some of the members in the expert groups 

dominating the discussion 12 100 

8 
The activity stimulated student's ability to 

communicate and share ideas effectively 
10 83.3 2 16.3 

9 
The students who did not demonstrated mastery in 

the formative test at the designated level 80% 

correct are given additional instruction (Corrective 

Instruction). 
I I  92 I 8 

Students who attained 80% or higher on formative 

0 test were provided enrichment activities pertaining 

to the same units. 9 75 3 25 

1 5 1  
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4.10 Chapter Summary 

Chapter four presented both quantitative and qualitative data analysis of this study. 

The quantitative analysis begins with showing the description of trained secondary 

school teachers and university lecturers' evaluation mean and standard deviation of 

JSML and JS modules. 

The mean and standard deviation of Mathematics achievement score of the three 

groups were calculated using SPSS and were presented in the table 4.2 and 4.3, the 

analyses established that treatment group 1 achieved better than the treatment group 2 

and control group. However, treatment group 2 Mathematics achievement score is 

better than the control group Mathematics achievement in the post-test. Furthermore, 

the mean Mathematics attitude score was computedin the three groups, the results 

showed similarity before the introduction of the treatment however, the results of the 

analysis on the post-test Mathematics attitude score indicated that the mean of 

treatment group 1, treatment group 2, and control groups went up, indicates that 

treatment group 1 mean Mathematics attitude score improved slightly higher than 

that of the two groups (treatment group 2 and control group). 

The quantitative analysis concludes with substantiation of the two hypotheses of this 

study which proved that ANCOVA results shows that the differences in the mean 

Mathematics achievement scores between the three groups were significant, 

therefore, indicated that treatment group 1 had an effect on the Mathematics 

152 

Universlti Utara Malaysia 



achievement score. While the second hypothesis indicated that the differences in the 

mean Mathematics attitude scores between the three groups were also significant and 

therefore, indicated that treatment group 1 had an effect on the students' Mathematics 

attitude score. In addition, the qualitative analysis was earned out through interview 

sessions and observations. 

The interview was conducted on four teachers, and ten randomly selected students 

through questionnaire. The open-ended questionnaires consisted of three questions: I. 

what are the benefits of using the JSML and JS modules in learning Mathematics? 2. 

Do you enjoy learning using JSML and JS modules? 3. What were the problems you 

encountered when you used JSML and JS modules in learning Mathematics? (Refer 

to appendix I and J). Based on the students' responses, the data were examined by 

deriving common themes and categorized. 

Ten students that were also asked to express their views regarding their new 

knowledge on the use of JSML and JS modules. They claimed that JSML and JS 

modules have helped them in learning Mathematics very well, developed their 

interest towards the Mathematics and increased their levels of confidence. 

The results of the observation conducted by teachers through the observation 

checklist revealed that the use of JSML module in learning mathematics have 

improved students' attitude towards the subject as a result of class participation. 
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Finally, chapter 4 of the present study presented only the detailed results of this study 

without discussing the implications. The coming chapter 5 will address the issue. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSION 

5.1 Introduction 

This chapter will present a summary of the results, discussions, conclusions, 

recommendations, and suggestions for further study. 

The general issue address in this present research was a matter of quality teaching 

method. To be specific, the main cause of the problem was that the Nigerian teachers 

still use lecture method in teaching Mathematics despite the emergence of improved 

new teaching methods that improved students mathematics attitude and achievement. 

In response to these facts, this study examined the reseach questions and hypotheses 

from chapter one of this research that were founded from a related literature review 

of Jigsaw strategy and mastery learning as an effective method for teching 

mathematics of senior secondary school students in Nigeria. 
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5.2 Summary of Findings 

The following points summarize the findings of this present research: 

5.2.1 Structure of the Jigsaw and Mastery Learning Strategy and Jigsaw 

Strategy Modules 

The Structure of the Jigsaw and Mastery Learning Strategy and Jigsaw Strategy 

Modules explained in chapter three described the nature of the two modules in this 

present research. 

5.2.2 The Trained Teachers and University Lecturers' Evaluation Mean Scores 

The findings from the evaluation mean score indicated that Jigsaw and Mastery 

learning strategy module had higher evaluation mean scores from the five trained 

secondary schools' Mathematics teachers and five university lecturers than the 

Jigsaw strategy module. 

5.2.3 Mathematics Attitude Score 

The results of the pre-test on mathematics attitude score showed that there was no 

significant difference in the attitude scores of the treatment group 1, treatment group 

2 and control group. These findings showed that the students' mathematics attitude 

scores in the three groups were comparable before the introduction of the treatment. 

While the results of the analysis of post-test on mathematics attitude scores indicated 

that the mean scores for treatment group 1, treatment group 2, and control groups 
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went up, which showed that treatment group 1, mathematics attitude scores improved 

slightly higher than that of the two groups (treatment group 2, and control group). 

5.2.4 Mathematics Achievement Score 

1n respect of mathematics achievement scores, the results indicated that the 

mathematics achievement scores of pre-test for control group and treatment groups 

were similar. On the other hand, the mean mathematics achievement score of the 

post-test was different which shows that the treatment group 1, and treatment group 2 

succeeded the control group. However, treatment group 1, achieved better than the 

treatment group 2, in the post-test. 

5.2.5 Result from ANCOV A (Mathematics Attitude) 

The results showed that the post-test mean scores for the three groups were 

significantly different. Also, the results revealed that the differences in the mean 

Mathematics attitude scores between the three groups were significant. The results, 

therefore, indicated that Jigsaw and Mastery learning strategy module had an effect on 

the students' mathematics attitude. 

5.2.6 Result from AN COVA (Mathematics Achievement) 

ANCOVA Mathematics achievement, results demonstrated that the differences in the 

mean scores between the three groups were significant. These results, therefore, 
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indicated that Jigsaw and Mastery learning strategy modules had an effect on the 

students' Mathematics achievement. 

5.2.7 Teachers and Students view about Jigsaw and Mastery Learning Strategy 

and Jigsaw Strategy Modules 

The findings from teachers about their view on Jigsaw and Mastery learning strategy 

module and jigsaw strategy module revealed that the teacher's reflections who were 

interviewed disclosed they appreciated the use of Jigsaw and mastery learning and 

Jigsaw strategy modules in teaching mathematics because the two modules promote 

students confidence in learning, feelings of enjoyment, understanding and interest. 

Additionally, the teachers also believed that the rise in mathematics attitude and 

achievement was as the results of using Jigsaw and mastery learning strategy and 

Jigsaw strategy modules. 

Based on the data from the students it was revealed that the Jigsaw and Mastery 

learning strategymodule and jigsaw strategy module motivated the interest of 

students in learning mathematics concepts. Majority of the students in the two 

treatment groups confessed that Jigsaw and Mastery learning strategy module and 

Jigsaw strategy module are effective method of teaching mathematics in that the 

purpose of task are clear to all and they found sufficient time to complete the task. 

The students favourably responded that they learn better than conventional learning 

method and feel confidence in learning the subject. 
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5.2.8 Results from Observation 

The results of the observation conducted by teachers through the observation 

checklist revealed that jigsaw and mastery learning strategy module improved 

students' mathematics attitude as a result of class room interaction. Also, teachers 

viewed the jigsaw and mastery learning strategy module activities encouraged 

students to concentrate and solve problems explained in the each unit of the jigsaw 

strategy and mastery learning module, the jigsaw and mastery learning strategy 

module activities encouraged students to work as a team. 

Furthermore, they also reported that the jigsaw and mastery learning strategy module 

activity involved all the elements of jigsaw strategy and mastery learning. On the 

item regarding students' contribution in the discussion on the subtopics in jigsaw and 

mastery learning strategy module it was proven positive and supportive. 

5.3 Discussion 

The main objective of the present research work was to examine the effects of Jigsaw 

and mastery learning strategy and jigsaw strategy modules on mathematics attitudes 

and achievement in Nigerian schools. According to National Council of Teachers' of 

Mathematics, 2000, there were various ways that could be used to improve 

mathematics teaching and learning process. One of them is through the application of 

jigsaw and mastery learning strategy in teaching and learning of mathematics. 

Previous studies have shown that the application of jigsaw and mastery learning 
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strategy improved students' mathematics attitude and achievement (Ercan & 

Gencoglan, 2017; Guzver & Emin, 2005; Mbacho & Githua, 2013). 

In the light of this research findings from research question one, it was discussed how 

to teach the subject by taking into consideration the features of the target group. 

Thus, the acquisitions concerning the subject in the instruction program were 

determined. The contents were developed for appropriate instruction methods; 

learning activities and assessments. This is in line with the acquisitions to determine 

the feature of jigsaw and mastery learning strategy module and jigsaw strategy 

module. 

The teaching and learning mathematics at secondary school level in Nigeria require 

more friendly oriented strategy and there is no doubt that jigsaw and mastery learning 

module instruction belongs to this group of strategies. From this present research, the 

students taught using jigsaw and mastery learning strategy module and jigsaw 

strategy module had higher mean mathematics attitude than those students taught 

through other two strategies (jigsaw strategy and conventional teaching method). A 

most likely reason is that, students work in a group they feel confident and can 

depend on others for help to increase their understanding in solving mathematics 

problems through explanation by other students and receive explanations from each 

other in group. They understand better what they have learned and therefore, improve 

their attitude and achievement. This research finding supports the findings of some 

previous researchers such as Zheng (2017), Garcia (2017); Rachmah (2017) and 
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Astane and Berimani (2014) that jigsaw strategy yields greater interest and positive 

attitudes than a conventional technique. 

After administration of the jigsaw and mastery learning strategy module and jigsaw 

strategy module there was no significant difference observed between the mean 

mathematics achievement scores in pre-test for the treatment groups and the control 

group. Since the mean mathematics scores of the pre-test was almost similar for the 

treatment and control groups. However, a significant difference was observed 

between the mean mathematics scores in post-test, with students received jigsaw and 

mastery learning strategy module had higher mean mathematics scores than others 

two groups. It could be concluded that jigsaw and mastery learning strategy module 

has been effective on students' achievement. This is indeed consistent with the 

studies conducted by Bukit, (2017) and Elaldi, (2016). Therefore, it could be said that 

the result obtained in this present research with regard to the effect of jigsaw and 

mastery learning strategy module on students mathematics attitude and achievement 

has been confirmed by different other studies. The justification behind consistency of 

the results could be attributed to the fact that the proposed teaching approach 

involved students in explaining and receiving an explanation within group and 

thereby the mathematics concepts are easily understood. 

At the beginning of the research, some students did not show interest to be in the 

same groups with their friends and tried to switch over to other groups. However, 

such grievances slowly missing over time from the treatment groups. It had been 
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ascertained that the students made an effort to support their achieving group members 

in order to increase the group's success (Van Dat, 2016). When the experts' members 

came to their home groups, students who were shy to talk in front of other group 

members at the beginning of the treatment were able to successfully present their 

own subtopics in the home groups (Brean & Gencoglan, 2017). It had been 

additionally revealed through the observation checklist that students prefer to work in 

a small group as they achieved a lot of within the group than on their own (Brean & 

Gencoglan 2017). 

The teachers additionally reported during interview that the jigsaw and mastery 

learning strategy and jigsaw strategy modules enhanced class participation and good 

working relationships among students. Both treatment groups offer more space and 

opportunities for students to discuss and solve problems, provide ideas and facilitate 

one another. In line with the previous findings as reported by some researchers like 

Elaldi (2016), Sood (2013), Eachemp, Kumar and Ismail (2017), Kusmayadi and 

Usodo (2017), that teaching technique yields greater interest, achievement, and 

positive attitudes than a traditional teaching technique. 

Data from research show mathematics attitude and achievement increased for 

students in the treatment groups, compared to the students in the control group with 

treatment group I, exceeded higher. The result supports the hypothesis of this study. 

This findings may be explained by the fact that the jigsaw strategy and mastery 

learning, and jigsaw strategy modules offered more of an inquiry skills approach 

when working in groups. Working in groups had a positive effect on students' 
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mathematics attitude and achievement, it also providcgjmotivation to learn, 

facilitation and interaction jn exchanging ideas and discussing methods of peer - 

teaching. The control group which is teacher-centered provided fewer opportunities 

for practicing inquiry skills. 

The students who experienced jigsaw strategy and mastery learning module were 

better at mathematics attitude and achievement than were the students exposed to 

jigsaw strategy and conventional teaching. The results indicated significant effect on 

students' attitude and achievement which showed that the treatment jigsaw and 

mastery learning strategy module had improved students' learning outcome in 

secondary school mathematics. This result is consistent with the result of Kusmayadi 

and Usodo (2017) who found positive effects of the jigsaw strategy on mathematics 

achievement. This finding was also validated by students' interview responses that 

indicated that jigsaw and mastery learning strategy increased their mathematics 

achievement. As students stated, enjoying what they learn had proven increase in 

mathematics attitude and achievement. Attitude and achievement in mathematics are 

related to studies by Zheng (2017), Garcia (2017), Astane and Berimani (2014) which 

suggested that Jigsaw teaching technique yields greater interest and positive attitudes 

than a traditional teaching technique. 

Findings of the present study added empirical support for statistically significant 

effect of jigsaw and mastery learning strategy module on mathematics attitude. The 

results of the study are similar to the findings ofShafie, Shahdan and Liew (2010). 
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As students indicated, they realized the importance of mathematics in their daily life, 

gained confidence by engaging in jigsaw and mastery learning strategy module 

activities. This may be the cause for the increase in their attitudes. Positive effect in 

mathematics attitude is explicable by the fun that students had during the jigsaw and 

mastery learning strategy lessons. This method made students understand the topic 

through enthusiastic engagement. Some students mentioned they had an enjoyable 

time during the activities. The exciting and interesting classroom enviromnent got 

students' attention and allowed them to learn better. The study is consistent with 

Capar and Tarim (2015) that Cooperative Learning is a more fruitful approach than 

conventional approach with regard to both achievement and attitude in their study. 

Observation made by the treatment group teachers indicated that most students 

continued to work in small groups by relying upon each other for information and 

clarification. 

The results of the analyses related to research question five indicated significant 

difference in the mathematics attitude of students taught mathematics topics using 

jigsaw and mastery learning module. The findings agree with the earlier findings of 

McCane, Meek and Robin (2017) which revealed that jigsaw and mastery learning 

setting increased students' positive attitude towards learning. Furthermore, this 

finding is supported by the fmdings ofMbacho and Githua (2013); Guzver and Emin 

(2005) that teaching mathematics using cooperative learning is considerably more 

effective than conventional teaching instruction. 
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The positive attitude exhibited by students may have been achieved as a result of 

feedback, reinforcement, support from students working in groups and their role of 

responsibility. 

The results of the analyses related to the research question six indicated a significant 

difference in students mathematics achievement in favour of those exposed to 

jigsaw and mastery learning strategy module. The findings also, indicated significant 

difference between the students' mathematics achievement of students exposed to 

jigsaw and mastery learning strategy module. The finding agrees with findings of 

Kazu, Kazu, and Ozdemir (2005) and Sood (2013) which reported that students 

taught using jigsaw strategy and mastery learning performed higher than those 

students taught conventional teaching method. However, the finding disagrees with 

the findings of Jozsa (2017) who found that incorporation of Cooperative learning 

decreased the scores in their final exam. 

The superiority of jigsaw and mastery learning strategy module stems from the fact 

that it was task specialization and group rewards. It is believed that the high students' 

achievement are induced by interaction with one another (Joyce, 2015; Van Oat, 

2016). 

5.3.1 Teachers' and Students' Views 

The findings from students' views appear to suggest that working in groups had a 

positive effect on the students in treatment groups. Generally working in groups 
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provided motivation to learn and this enabled students to acquire knowledge by 

seeing other behaviours, receiving different ideas, and understanding other points 

of view (Van Dat, 2016). As students helped each other, they learned from each 

other. Consistent with the literature, it is clear that because students work in groups 

for learning, communication skills were developed automatically (Alabekee, 

Samuel, & Osaat, 2015). 

Mostly, the students indicated enjoying the jigsaw and mastery learning strategy as 

part of their lesson in spite of some challenges that they may have confronted during 

the lesson which resulted in them having a new friend.According to some students, 

the confidence and enjoyment applying jigsaw and mastery learning strategy module 

in their learning made learning simple to follow within the group discussion and gave 

better understanding. These reasons given by the students are supported by the 

meaning of cooperative learning labelled by Hosseini, Navkhasi, and Shahsavari 

(2017) who see cooperative learning as an educational method of grouping students 

into small teams so as to work collectively and achieve the desired goals. It has been 

established in many studies such as Slavin, Sheard, Elliot, Chambers, and Cheung 

(2013) who found that learning mathematics in a team has found a strong positive 

effect when goals are incorporated into individual accountability. 

In observing students' interactions within the treatment groups teachers claimed that 

there were favourable self-assessment results as well as students' positive attitude 

towards learning Mathematics. Teachers also reported that students felt enjoyment 
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after receiving good assessment results from their teacher and therefore decided to 

work hard for their next unit lessons. Similarly, the students also perceived the 

Jigsaw strategy and Mastery learning activities as beneficial. 

The findings on the perception of the teacher about the effects of jigsaw and mastery 

learning strategy and jigsaw strategy modules after the treatment as reflected in the 

qualitative data analysis in chapter four revealed that the Jigsaw strategy of 

cooperative learning and Mastery learning modules as instruction in teaching 

Algebra, Indices, Logarithms and Simultaneous Equations, encourage students to 

interact freely with their teanunates. The periodic themes from the interviews with 

teachers reported positive feelings on the strategies used in their classrooms. 

There was favourable self-assessment and students' positive attitude towards learning 

mathematics as well. Teachers also reported that students felt happy after receiving 

good assessment results from their teacher. Therefore, they decided to work hard for 

their next unit lessons. Similarly, the students also perceived the Jigsaw strategy of 

cooperative learning and Mastery learning activities as beneficial and chosen to work 

in a group in other subjects too. The qualitative analysis also revealed that the 

teachers interviewed appreciated the use of jigsaw and mastery learning strategy and 

jigsaw strategy modules activities. The teachers believed that the jigsaw and mastery 

learning strategy and jigsaw strategy modules were responsible for the progress of 

students' mathematics achievement and the increase in students' attitudes towards 

mathematics lesson. 
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The findings of this study are in consonance with the Mengduo and Xaolng assertion 

(2010) that Jigsaw strategy was an effective method that encouraged students' 

participation and interest as well as useful technique for students to achieve learning 

task in their classroom and also increasing the confidence of students. 

Overwhelmingly, most of the teachers agreed that students enjoyed learning through 

the use of Jigsaw and mastery learning strategy module, because there was 

collaboration between the groups. This allowed them to work together to achieve the 

best score. 

From the qualitative results the teachers appreciated the use of jigsaw and mastery 

learning strategy and jigsaw strategy modules in learning Mathematics. The teachers 

believed that the two modules were accountable for the progress of students' 

Mathematics achievement and the increase in students' attitudes towards 

Mathematics lesson. Research studies have exposed that when applying cooperative 

learning group tasks students tend to have higher self-confidence and a greater 

number of positive social skills (Johnson, Johnson & Holubec, 1993). 

5.4 Implication of Study 

The present research has made very important contributions to the existing literature 

on Jigsaw strategy and Mastery learning module in teaching mathematics in Nigeria 

which most previous studies did not consider. The researcher discussed the 
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implication under the sub topics namely; Theoretical implication, Empirical 

Implication, and Practical Implications. 

5.4.1 Theoretical Implications 

The jigsaw and mastery learning strategy and jigsaw strategy modules for the 

teaching Mathematics have proven to be an effective method of teaching to increase 

students' Mathematics achievement and attitude. The reason seems to be because 

jigsaw and mastery learning strategy and jigsaw strategy modules mixed different 

types of learning theories. Different learning theories emphasized different points of 

view. The dominant theories applied consistently in this research of jigsaw and 

mastery learning strategy were cognitive and constructivism learning theories. 

Therefore, the respective learning theories function as ingredient to develop the 

jigsaw and mastery learning strategy modules. 

To some extent, jigsaw and mastery learning strategy and jigsaw strategy modules 

adopted the cognitive theory. The cognitive theory focuses on the affiliation between 

the student and the school setting. According to the theory, learning arises when 

individual student experiences permanent, lasting changes in knowledge, or 

behaviours. In this sense, their ideas are very similar to those of constructivist theory. 

According to Piaget, the learner takes an active role in constructing knowledge and 

proving mental processes by making and testing their own concepts of the world. 

Cognitive theory is compatible with the flora of cooperative learning in which 

knowledge and skills are constructed through shared communication between 
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students (Tran, 2013). The content of the subject Mathematics and the way it is 

presented is the implication of this theory. The arrangement of topics in the module 

in a systematically order and numbered was important for re-learning so as to help 

students master the lesson. The objectives of the topic were given at the beginning of 

each of the unit modules. 

Constructivism holds the view that learning is building new knowledge from already 

existing knowledge. Constructivism refers to the learning process of making sense of 

new information and knowledge structure acquired from a background, collaborative 

activities, reflection and interpretation (Von Glasersfeld, 2012). Instead of getting 

information from explanation, a learner is actively engaged with, and in control of, 

the learning process. This approach enables the learners to participate actively while 

the teacher acts as an overseer. The students determine their own learning needs, set 

their own objectives and engage in collaborative learning. Advocates of 

constructivism theory believe that mathematical knowledge should not be passed on 

from the teacher to the students in complete form. Instead, students need to construct 

their own knowledge based on their ability; they should play a role in determining 

what is to be learned. In other words, students should be given the opportunity to 

construct their own knowledge and skills by connecting their previous experience 

with the future needs. These principles of learning are also developed in JSML 

module. 
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5.4.2 Empirical Implications 

The Jigsaw strategy and mastery learning has let students advance in terms of 

quantitative measurements. Secondly, the implementation of jigsaw and mastery 

learning strategy module smoothed meaningful learning and students have 

increasingly built solutions based on the basic tools learned before. Thirdly, the 

requirement that students have to cooperate with their group members in the jigsaw 

and mastery learning strategy module increased students' participation in the learning 

process. Lastly, the Mathematics educators should channel their efforts toward 

restructuring the conventional method in order to make classroom instructions more 

interactive, student centered and activity-based. 

5.4.3 Practical Implications 

To find better teaching methods that can be utilized in teaching senior secondary 

school one students in Nigeria becomes a crucial endeavour in Mathematics 

education. The results of the present research indicated that Jigsaw strategy and 

mastery learning module have shown positive effects on students' mathematics 

attitude and achievement. This research offers teachers with another set of 

approaches that seem to be valuable in increasing students' Mathematics achievement 

and attitude. It will again benefit the teachers to be able to apply the jigsaw and 

mastery learning strategy module formative test in the learning of mathematics as the 

present research exposed the success of the test in rearranging the learning process 

for the students in understanding mathematics topics (Bloom, 1968). 

171 

Universlti Utara Malaysia 



5.5 Recommendations 

This present research has provided information on the effect of jigsaw and mastery 

learning strategy method in rising mathematics attitude and achievement in Nigerian 

secondary schools. This means that the use of jigsaw and mastery learning strategy 

module in teaching mathematics at the secondary school level in Nigeria can solve 

the problem of poor mathematics. Therefore, replication of the present research with 

different school levels and topics, diversity of locations, preferably from different 

areas, and large-scale treatment is recommended to determine whether jigsaw and 

mastery learning strategy module approach is an effective teaching method. 

Secondly, to prepare teachers to use jigsaw and mastery learning strategy module 

instruction effectively in a classroom, in-service programs should involve courses 

about the preparation and implementation of jigsaw and mastery learning strategy 

module instruction. 

Thirdly, the ministry of education is encouraged to emphasize on the use of jigsaw 

and mastery learning strategy module to teach mathematics at the secondary school 

level because, it is a strategy that has the potential of improving the students' 

mathematics interest and achievement. It also provides them with confidence to learn 

mathematics. 
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Fourthly, the present research recommended that curriculum developers should 

include jigsaw and mastery learning strategy module in teaching of mathematics 

books to address the problem of dismal performance in the subject. 

Lastly, the use of jigsaw and mastery learning strategy module as a strategy that 

enhances students' mathematics attitude and achievement should be accepted by the 

mathematics teachers as strategy in teaching mathematics in Nigerian secondary 

school level. 

5.6 Suggestions for Future Stndy 

A few limitations of this present research comprised of sample size, and the use of a 

single school, all making it hard to generalize to other populations. Future research 

should try to include a diversity of locations, preferably from different areas, and 

large-scale treatment. 

Another issue that compounded the problem was the PhD program period. In this 

case it was not possible to add another more weeks of intervention and also it was 

hard to make the period of the treatment longer. Future research should look at the 

effect of Jigsaw strategy and mastery learning over a longer timeframe. Future 

research may desire to continue emphasis on the use of Jigsaw strategy and mastery 

learning in the senior secondary school (SS I) classrooms since the research 

conducted with this student age group is limited. 
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It is also important that only selected subject areas are studied because the Jigsaw 

strategy and mastery learning method may not be appropriate for all subject areas, 

especially those classes where scores are more subjective in nature. Future research 

should also focus on the form of assessment such as essay items to evaluate the 

learning outcomes of the students, since this study used only objective multiple- 

choice items. 

Finally, the present study is therefore limited to the issue of evaluating the learning 

outcomes of this study immediately after the completion of the treatment. Therefore, 

it was not possible to find out whether the increase in students' mathematics attitude 

and achievement reported was a result of short time frame. To address this, there is 

the need to conduct a research on evaluation of the level of mathematics knowledge 

remembering effect of jigsaw and mastery learning strategy modules on Nigerian 

senior secondary school one (SSI) students among the three groups in the future 

research. 

5. 7 Conclusion 

This present research has shown that jigsaw and mastery learning strategy module is 

a very effective instructional approach to increase mathematics attitude and 

achievement. Students like to be in touch with their teammates, and they seem to 

prefer team members' interaction in learning. Secondly, in terms of more positive 

attitudes for learning, jigsaw and mastery learning strategy module approach lead to 

highest achievement. However, jigsaw strategy module approach scored significantly 

lower in both students mathematics attitude and achievement comparison to jigsaw 
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and mastery learning strategy module approach. This is as a result of the combination 

of cooperative and mastery learning theories. Therefore, integrating Jigsaw and 

Mastery learning strategy module in teaching Mathematics in Nigerian secondary 

schools is vital. 
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Letter of Data Collection 
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Appendix B 

Appointment Letter of Assessors 
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"MUAfAKAT lEDAH• 

Ttl 1111'-m 5391 
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i.-Wm(W,11:,) _Mlff....,.D,ur.,. 

UUM/CAS,SEMI.JpP/P-7 4/3 
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ASSOC l'ROf. OR. AllAN YAACOI 
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eeert lo cssess the i'ts!nNnenl uwd t'l his study entitled EFFECTIVENESS OF 
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MATHEMATIC STUDENTS ACHEVEMENT Of NEGERIAN SECONDARY SCHOOL 
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Senior Leeh.-er 
Schoel of Educofionol & Modern languog� 
UUM Coleoe ol Arts & Scienc� 
l.mersili Uloro Moloylio 
06010UUMSinlol: 
t::edoh Oorul Aman. Moloyfo . 
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Appendix C 

Letter to Gombe State Ministry of Education 

Department of Science Bdncotion 

Faculty of Education 

Federal University Kasherc, 

Gombc State 

23/06/2016 

Ministry of Education 

The Commi.s.sioner . :;:-��-·�, . 
., � • 1·1 r,,.., · ' 

--�· :, s-' ;::-,;; , • . . •  ;-. 
.... · - . .  

•: ... : · - , .  

': . .  '. ·_<:. /1 ;i;,«� ), 
Gombe State I/�/ I, 

Sfr, ,;�,�-��;[; 
APrLJCATION FOR REQUEST OF PERMISSION TO USE SOME SCHOOLS AS SAMJ'I.E 

OF MY RESEARCM 

I om a lecturer with the above Institution undergoing a PhD Education programme 111 Univcr.;iti 
Utara, Malaysia. 

I am conducting a research title;" The effectiveness of Cooperative learning (STAD) slra!CJO' on 
students nchicvcmcnt and altitude towards learning mad1ematics in Nigerian Secondary Schools. 
II case study Gombe state" as per attach letter from the school. 

I intend to use the following schools: 

I. GSSS 2 Oombc 

2. GOSS Orji Quarters Oombe 
3. GGSS Doma Gombc 
4. GOSS Gandu 
5. GD.SS Pilot Gombc 

As sample schools of my research, I therefore, request for the following: 

11. The permission to use the mentioned schools 

b. List of mathematics teachers end theh highest qualificalion in Oombc 
c. Senior Secondary School Certificate results (NECO & GCE) 2011 - 2015 in Ciorlllx.: snuc 
d. Junior NECO results for the period s ebove 
c. The popul11tion of SS 3 students 2011 -2015 &. 

r. The current population of SS 3 of the sampled schools based school 

��g5 fc 
\rZ"' WV c,l,,L I b - ,.- 

'.).ct\ '>:Jfi . . r-1.,.. ,i� . .  ··.: ,.. .. .• 

I·- �'.ic��vl;� r1 rH��,}� 1'.f�i-"' 
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Appendix D 

Teacher's Observation Checklist for Treatment Group One 

Please tick(-./) the option "Yes" or "No" for each of the Observations item. 

A checklist of Unit 1 activities 

N 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Observation items 

Jigsaw Strategy of Cooperative Learning 

The jigsaw strategy activity encourages the 
students to work as a team. 

The jigsaw strategy activity involves all the 
elements of jigsaw method. 

Students contributing in the discussion on the 
subtopics in jigsaw strategy form. 

The objective of each of the activity of module 
one was understood by the students. 

The group interaction is positive and supportive. 

This activity is arranging in a logical order which 
involves time to solve the problems. 

The activity stimulates student's ability to 
communicate and share ideas effectively 

The jigsaw strategy activities encourage students 
to concentrate and solve problems of zero power 
explained in unit three of the jigsaw strategy and 
mastery learning module. 

Mastery Learning Strategy 

The students who did not demonstrated mastery in 
the formative test at the designated level 80% 
correct are given additional instruction (Corrective 
Instruction). 
Students who attained 80% or higher on formative 
quiz were provided enrichment activities 
pertaining to the same units. 
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Comments from the observer: 

Name: 
Signature: 

Stamp: 
Date: 
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Appendix E 

Teacher's Observation Checklist for Treatment Group Two 

Please tick (V) the option "Yes" or "No" for each of the Observation item. 

A checklist of Unit 1 activities. 

N Observation items 

The jigsaw strategy learning makes 
activities easy for students to understand 
problems of Indices explained m jigsaw 
strategy learning module. 

Yes No Remarks 

2 

3 

4 

5 

6 

7 

8 

The jigsaw strategy activity encourages 
the students to discuss the learning 
material with other students. 

Students understand the lesson well using 
the jigsaw strategy learning. 

Students contribute in the discussion on 
the subtopics in jigsaw strategy form. 

The objective of each of the activity of 
jigsaw strategy learning module was 
understood by the students. 

The group interaction is positive and 
supportive. 

Some of the members in the expert groups 
dominate the discussion 

The activity stimulates student's ability to 
communicate and share information on the 
topic effectively 

Comments from the observer: 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  
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Appendix F 

Assessment Form for Modules 

Instruction 

Please give your honest response to each statement by ticking (./) the most 
appropriate to you. The number of"../" marks cannot exceed one in each category. If 
you disagree with any statement, please leave it blank. 

Rating Scale for Assessing Mathematics 
Module 

Module Activity 

I. The learning outcomes of the 
module is clear and 
understandable to students 

2. The learning outcomes of the 
module is clear and 
understandable to teachers 

3. Introduction of the module 
capture the interest of the 
students 

4. The main Aim is in line with 
the objectives of the module 

5. All learning outcomes are 
obvious to achieve the desire 
goal 

6. All the learning activities 
planned are suitable with the 
stated learning. 

7. The arrangement of the 
learning activities is from 
simple to complex. 

8. The pages arrangement in the 
module are suitable for 
students to use. 

9. The pages arrangement in the 
module are suitable for use by 
the teacher. 

I 0. Module contains enough 
worked examples 

Poor 

1 

1 

Fair 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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Good 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Very 
Good 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Excellent 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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1 1 .  The Self-Assessment and Pre 
test/Post-test questions in this 
module measure the learning 
outcomes 

12. The conclusion of the learning 
activity stated at the end of 
each unit is suitable 

Total 

Thank you for your kind cooperation. 

I 2 

2 

3 

3 

4 

4 

5 

5 

VERIFICATION FORM FOR EXPERTS, VIEWS AND COMMENTS 

After reviewing and evaluating the test item, I hereby certify that: 
Students Name: MADU, TUKUR YEMI 
Matric No: 901006 

Research Topic: The effect of Jigsaw Strategy and Mastery 
Learning Modules on Mathematics Students' 

and Achievements in Nigerian Schools 

Under the Supervision of: 
1. Dr. Nurulwahida Hj Azid @ Aziz 

Senior Lecturer 
School of Education and Modern Languages, UUM 
College of Arts & Sciences, 
Universiti Utara Malaysia. 

2. Prof. Madya Dr. Ruzlan Bin Md. Ali 
School of Education and Modern Languages, UUM 
College of Arts & Sciences, 
Universiti Utara Malaysia. 

Attitude 

The student is qualified to carryout pilot study or main study by taking into account 
the views and Comments (if any) that is mentioned above. 
Signature 

Date: 
Stamp. 
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Appendix G 

Pre-Test/Post-Test 

About the test: 

This test is designed for SSS I students' competence in Indices, Logarithms, Algebra 
and Simultaneous Equation. This test item consists of 30 multiple choice items. 
INSTRUCTIONS: Read the items carefully. You are required to answer all the 
items. For each items, four (4) options, a, b, c, d are given. You are required to 
choose ONE correct answer for each item. All working must be clearly shown on 
your answer sheet. 
I .  Simplify (3ci2 b )0 

(a) 1 

(b) 3a5 

(c) 3a 
(d) 10a 

2. Evaluate (2-2)-2 

(a) 22 

(b) 16 

(c) 102 

(d) 10 

3. �valuate c�-2 

(a) - 

(b) ! 
(c) f6 

9 

(d) 0 

16 _.1 

5. Sjmplify (81) • 
(a) - 

(b) ! 
r 

(c) - 

(d) ! 
5 

204 
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4.Evaluate (83) 2 

(a) 8 
3 

(b) 82 
(c) 29 

(d) 4 
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6. Solve for x in the equation, 7' = 1 
(a) log, x 

(b) 4 
(c) 0 

(d) 7' 

7. Solve the exponential equation, 33-x = 27•-1 

1 (a)_ 
3 

(b)ffi 
(c) 0 

(d).: 
2 

8. Solve, log, 32 = x 
(a) 32 
(b) 5 
(c) 6 

(d) 1 

9. Solve, log36 x = - 3z 
(a) -1 

2 

(b) 36 
1 

(c) - 
6 

(d) 6 

10. Simplify, log 20 + log 3 
(a) 3 

(b) log 20 
(c) log 60 
(d) log 102 

1 I .  Evaluate, log, 98 - log, 30 + log, 15 
(a) log 7.2 
(b) log 3 + log7 
(c) log 2 
(d) 2 

12. If log, 7 = x , calculate the value of x., 
(a) 7 

(b) 49 
(c) 7 log7 
(d) 1 

13. Given that, log10 2 = 0.3010, log10 3 = 0.4771and log10 7 = 0.8451. 
Evaluate, log10 7.2 
(a) 1.8572 
(b) 2.8572 
(c) -1.8572 
(d)-2.857 
14. Evaluate, logs(0.04) 
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(a) 1 
(b) -2 

2 
(c) - 

3 

(d) -1 
15.  Expand, (x + S)(x + 2) 

(a) x2 
- 7x + 10 

(b) x + 5 
(c) x2 

+ 7x + 10 

(d)x2
+ 7x 

16. Expand(x + 4)2 

(a) (x + 4)8 

(b) 4x2 

(c)x2
+ 8x+ 16 

(d) 12a + 8a2 

17. Factorize 12a + 8a2 

(a) 20 
(b) 20a3 

(c) 4a 
(d)4a(3 + Za) 

18.  Simplify, -4x2 
+ 5x2 

+ 6x4 
+ 3x3 

+ 2x4 
- x2 

(a) 6x 
(b) 4x2 

(c) 13x 
(d) 8x4 

+ 3x3 

19. Evaluate the expression, 2a2 be when a =  3, b = -4 and c = -5 

(a) 360 
(b) 120 

(c) 130 
(d) 140 

20. Simplify 2[3b + S(b - 2)] 
(a) 6b + 10 
(b) 10b + 20 
(c) 16b - 20 

(d) 20 + 16b 

21. Factorize 6x2 
+ Sx 

(a) 2x(3x + 4) 
(b) 6x 
( c ) 3 x + 1  
(d) 3x - 1 

22. Solve the simultaneous equations below using substitution 

method, 

4x = y + 7; 3x + 4y + 9 = 0 
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(a) x = 1, y = -3 

( b ) y = 3 , x = 2  

(c)x=-1 ,  y = 2  

(d) x = 3, y = 5 
23. Solve the simultaneous equation 
S m +  10n = 10, 2m - n = 1 
(a) m = �. n = ::.  

5  5  

(b) m = �.n = � 
5  5  

( c ) n = 8 , m = 3  
(d)m= 2. , n =  �  

7  4  

24. Using eliminition method, solve 3x - 2y = 4; 2x + 3y = -6 
(a)x= !. , y =  2  

2  

(b ) x = O , y = - 2  
(c) x = ?.., y = 1 

8 

( d ) x = - 2 , y = - 5  
25. Solve the simultaneous equation 3a = 2b + 1; 3b = Sa - 3 
(a) a =  9, b = 4 
( b ) a = S , b =  3  
( c ) a = 2 , b = 2  
(d)a=3 ,  b = 4  
26. Solve the following Simultaneous equations 
x + y = 5 and x - y = 1 
(a) x - y 

(b) Sx2 

(c) x = 3 , y =  2  
(d)y= 2, x = 4 
27. Simplify, (3x - 5) + ( 4x - 6) - (3x + 4) 
(a) 4x - 15 
(b) 3x 
(c) 2x - 4 
(d) 0 
28. Evaluate, logs 24 + log, 15 - log, 10 
(a) log, 2 
(b) 2 log, 6 
(c) log, 36 
(d) 406 
29. Evaluate, log, 0.25 
(a) 0 

(b) log-2 
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(c) 4log 2 
(d) -2 

30. Simplify; 3a + Sb - 2z + a 

(a)4a + S b -  2z 

(b) 3a + Sb - 2 
(c) 6abz 

(d) 8a 
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Appendix H 

Answers to Pre-test and Post-Test Items 

Item 1 

Answer a 

11 

D 

12 

d 

2 

b 

13 

b 

3 

c 

14 

d 

4 

D 

15 

c 

5 

a 

16 

c 

6 

c 

17 

d 

7 

d 

8 

b 

18 

d 

9 

c 

19 

a 

20 

c 

IO 

c 

21 

A 

22 

a 

23 

b 

24 

b 

25 

d 

26 

c 
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Appendix I 

Interview Protocol for Treatment Group One 

Dear Respondent, 
I am a postgraduate student currently pursuing a Doctor of Philosophy at Universiti 
Utara Malaysia, School of Education and Modem Languages. I am conducting a 
research on the effect of Jigsaw Strategy and Mastery Learning Module on 
Mathematics Students' Achievement and Attitude in Nigerian Schools. 
I write to request for your cooperation to provide as much as possible the sincere 
response to each item. The result of the responses will be strictly used for the 
purpose of the study, and will remain confidential. 

SIN Questions 

2 

What is your comment on the learning activities used in the jigsaw strategy and 

mastery learning on students' understanding of the topic? 

What are your comment on the learning activities involving jigsaw strategy and 

mastery learning process that is used in this module? 

What are the advantages of using this jigsaw strategy and mastery learning module? 

What are the disadvantages of using this jigsaw strategy and mastery learning 

module? 

Would you recommend secondary school teachers to use this jigsaw strategy and 

mastery learning module? Why? Why not? 

In your own opinion, can the process of jigsaw strategy and mastery learning 

6 applied in this learning session improve students' achievement in the subject area? 

Yes/No. why? 

7 What are your suggestions to improve the strategy of this module? 
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AppendixJ 

Interview Protocol for Treatment Group Two 

Dear Respondent, 
I am a postgraduate student currently pursuing a Doctor of Philosophy at Universiti 
Utara Malaysia, School of Education and Modem Languages. I am conducting a 
research on the effect of Jigsaw Strategy and Mastery Learning Module on 
Mathematics Students' Achievement and Attitude in Nigerian Schools. 
I write to request for your cooperation to provide as much as possible the sincere 
response to each item. The result of the responses will be strictly used for the 
purpose of the study, and will remain confidential. 

Questions 

2 

3 

4 

5 

6 

7 

What is your comments on the implementation strategy of learning activities used in 
the jigsaw strategy on students understanding of the topic? 
What arc your comments on the implementation strategy of learning activities 
involving jigsaw learning process that is used in this module? 
What are the characteristics of good or positive in this jigsaw strategy module? 
What are the characteristics of bad or negative in this jigsaw strategy module 
Would you recommend secondary school teachers to use this module? 
In your own opinion, can the process of jigsaw strategy as applied in this learning 
can improve student's achievement in the subject area? Yes/No. why? 
What are your suggestions to improve the implementation strategy of jigsaw strategy 
module? 

Evaluation Verification Form for Expert Views I Comments 

Your Cooperation is highly appreciated. 
After reviewing and evaluating the study questionnaire, I hereby certify that: 
Students Name: MADU, TUKUR YEMI 

Matric No: 901006 
Research Topic: 

The effect of Jigsaw Strategy and Mastery Learning Module on Mathematics 
Students' Attitude and Achievement in Nigerian Schools. 

2 1 1  
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Supervisor: 
1. DR. NURULWAHIDA HJ AZID@AZIZ 

SENIOR LECTURER 
SCHOOL OF EDUCATION AND MODERN LANGUAGES, UUM 

COLLEGE OF ARTS & SCIENCES, 
UNIVERSITI UTARA MALAYSIA. 

2. PROF. MADY A DR. RUZLAN BIN MD. ALI 
SCHOOL OF EDUCATION AND MODERN LANGUAGES, UUM 
COLLEGE OF ARTS & SCIENCES, 
UNIVERSITI UT ARA MALAYSIA. 

The student is qualified to carryout pilot study or main study by taking into account 
the abovementioned views and Comments (if any) that is mentioned above. 
Signature 
Name: 
Date: 
Stamp. 
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Appendix K 

Jigsaw and Mastery Learning Attitude Inventory 

Dear Student, 

Personal Data 

Male()  

Female() 

Age ---------------------------------------------------------------------------------------- 

Class ------------------------------------------------------------------------------------ 

School -------------------------------------------------------------------------------------- 

Year ------------------------------------------------ ----------------------------------- 

Instruction: 

Please give your honest response to each statement by ticking (../) the most 
appropriate to you. The number of "-,/" marks can exceed one in each category. If 
you disagree with any statement, please leave it blank. 

EXAMPLE: 

INTRODUCTION 

I .  I  am comfortable asking questions to group members when I do not understand 
something---------------------------------------------,/------------------------------------------- 

2. I do not like to learn in groups-------------------J-------------------------------------- 
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3. I enjoy 1 earning in group--------------------------------------------------------------------- 

4. I feel more comfortable asking students in my group for help than asking my 

mathematics teacher-----------------------,/----------------------------------------------------- 

5. I have more confidence to try mathematics problems when I work in groups----,/-- 

Total Number of Tick(,./) -----------------4------------------ 

Tick ( ) 

No 

2 

3 

4 

5 

Items 

Jigsaw Strategy 

I am comfortable asking questions to group 

members when I do not understand something- 

I do not like to learn in groups------------------- 

I enjoy learning in group-------------------------- 

I feel more comfortable asking students in my 

group for help than asking my mathematics teacher 

I have more confidence to try mathematics 

problems when I work in groups---------------- 

I learn mathematics better when in groups----- 

I prefer the Jigsaw strategy more than the 

conventional {Lecture) method of instruction 

If it IS 

appropriate 

to you 

I understand more quickly when a friend explains 

6 to me 
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7 The Jigsaw strategy learning atmosphere for 

mathematics class is quite interesting---------- 

Time pass more quickly during the Jigsaw strategy 

learning sessions than during the conventional 

method of instruction . 

The use of Jigsaw strategy learning was more 

9 effective than the conventional method of 

instruction . 

8 

10 

1 1  

12 

13 

14 

15 

16 

Working in groups help me to better understand 

the mathematics concepts . 

Mastery Learning 

I prefer the Mastery learning more than the 

conventional (Lecture) method of instruction 

The Mastery learning atmosphere for mathematics 

class is quite interesting-----------Time pass more 

quickly during the Mastery learning sessions than 

during the conventional method of instruction 

The use of Mastery learning was more effective 

than the conventional method of instruction 
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Total Tick (..J) ------------------------------------------------ 

Thank you for your kind cooperation. 
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Appendix L 

Marking Scheme 

SELF-ASSESSMENT (WEEK ONE) 
1 .  tl"= a Q. 

b b 

2. Power of a product 

4. b = O  

6. 15x0= 15 x 1 = 15 

7. (3x)0 
= 1 

8. (2a0)=2xl = 2  

9. 105
+ 105= 105-5=10°= 1 

10. (-s1/2)0 = 1 

1 1 .  (5-3) = 5-6= L = -1- 
56 125 

12. (xy}2 =x-2y-4= _1_ 

x'\I' 

13_ ci6r3/4 = 1 = 1 3 = 1 = 1 

16'!• (\116) 2' ii 

14 -2 b-1= 1 . a  x  _  
ri'-b 

15.  (x3)(y4) 
= x2 2- = x' 

y4 y4 

4 - 3 
16_ (�3/4 = (V':)3 = C2)3 = 2_= a_ 

81 81 3 33 27 
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19. %4 = 4  

20. (2Sa2)""= .../(2Sa2) = 5a 

SELF-ASSESSMENT (WEEK TWO) 
J .  zx+! = z3x 

=x+l = 3x 

=2x= 1  

= x = l  
2  

2. ax= 32 
z3x = zs 
3x=5  

x= 5/3 

3. 32x= 1 _ 
9 

32x= 3-2 
2x=-2 
x=  -1 

4. (3x+l)(9x-2)= 27 
(3X+l)(32(x-2)) =27 
(3X+l)(32X-4) = 33 
3x+1+2x-4= 33 
x + 1 + 2 x - 4 = 3  
3x- 3= 3 
3x=6 

6 
3x= 

3 
x=2 

5 . ( 1 ):' + 2 = 1 _  
4  64 

cz-2) x +2 = 2-6 

2-zx-4= z-6 
z-(2x+4) = z-6 
-2(x + 2) = -6 
x + 2 = 3  

x = l  
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(b) log1x=x 

72 
= x. Therefore, x = 49 

(c) 10911232 = x 

q,y = 32 
cz-1y=2s 

z-x= 25 
x= -5 

( d) log;,1= \ 
7113 

= 3 

3./7 = 3 
(e) logs it =  -3 

logs(125)"1 = -3 

5-3 
= (125)"1 

(53)-1 

=-3 
7. 82=64 

= logs64 = 2 

8. 16 112 :  4 
1  = log 164=_ 
2 

9. 25112 
= 5 

1 Logis5 = _ 
2 

1 0 . -/§ = x  
1  

'Ji=x 

1  

logs 125 

1 

log9X = z 

1 1 . ( a ) Lo g . 8  
=  log, 23 

=31oga 7 
12. Lo �u - lo 16 +lo 840 g 15 g 25 g 35 

Log..!L - (log! 6-log25) + log 24 
83 
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Log8 - Jog 3 - log 16 + log 25 + log 24 
Log 23 

- log3 - log 24 + Jog 52 + Jog ( 4x6) 
3log2-log3 - 4Jog2 + 21og5 + Jog4 + Iog6 
3log5-41og2 +2log 5+ Jog22 + Jog2 
2 log5 + 2log2 
21og 5 + 2 log 2 
Log 52+ Jog 4 
Log (25x4) 
Log 100 
= 2  

12b. log, 9 = log, 32 = 2 logs 3 but log, 3 = I 
= 2  x  1 = 2  

(c) log, 10 + log, 21- log, 7 
= log.(10 x 21) - log, 7 
= log, 210- log, 7 
= log4(�) 
= log, 30 

(d) log x2 + log x3 
- log x4 

= 2 log x + 3 log x - 4 log x 

= 5 logx-4 logx 
= logx 
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AppendixM 

Daily Lesson Plan Rubric 

JIGSAW STRATEGY AND MASTERY LEARNING 
Lesson Plan Subject: MATHEMATICS 

Process & 

Procedure 
Jigsaw Strategy 
and Mastery 
learning 

Assessment 
Activity 

The procedure 
of jigsaw 
Strategy and 
Mastery 
learning is 

little explain. 

Process and 
procedure of 

jigsaw Strategy 
and Mastery 
learning fairly 
explain 

The teacher 
explain the 
process and 
procedure of 

jigsaw 
Strategy and 
Mastery 
learning 

Excellent 
4 

Leaming 
outcomes 
demonstrate 
progress in 

learning 
The teacher 
introduce the 
lesson by 
explaining the 
topics using 
relevant 
examples. 
The teacher 
clearly explains 
the process and 
procedure and 
the content of 
Jigsaw Strategy 
and Mastery 
learning 
Assessment 
activities are 

clearly defined 
and can 
accurately 
measure the 
learning 
outcomes. 

Rubric 
Score 

Expectation Poor Fair Good 
performance I 2 3 

Leaming 
Leaming 

Leaming 
Leaming outcomes are 

outcomes 
outcomes less clear and 

are 
outcomes 

are 
clear and 

not measurable somehow 
measurable 

measurable 

Introduction do 
Less attempt to 

The· lesson 

not arouse or introduction 
Introduction capture the 

capture the 
explains the 

attention of the 
attention of the 

students 
procedure in a 

students clear language 

No assessment 
There are 

There are clear 
activities 

assessment in 
and precise are 

the lesson plan 
given to 

but did not 
assessment as 

measure the 
the 

explained in 
learning 

tneasure 
the learning 

learning 
outcomes. 

outcomes 
outcomes 

Closing 

The teacher 
The teacher 

Teacher does ends the 
ends the 

not conclude learning 
learning 

the learning with 
process ends 

process 
with good 

process. the limited 
cognitive 

conclusion. 
conclusion. 

221 

The teacher 
concluded the 
lesson with 
good cognitive 
and social 
closure. 

Achieve 
professional 
writing with 
minimum 

grammatical 
and spelling 
errors and good 
format 

low quality of 
Few Lesson plan 

Professional writing with 
grammatical wnnng with lesson plan many 
and little spelling writing grammatical 
spelling errors errors 

errors 
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Total Score: 

EVALUATION VERIFICATION FORM FOR EXPERT 

VIEWS I COMMENTS 

Thank you for your kind cooperation. 
After reviewing and evaluating the study questionnaire, I hereby certify that: 
Students Name: MADU, TUKUR YEMI 
Matric No: 901006 

The student is qualified to carryout pilot study or main study by taking into account 
the abovementioned views and Comments (if any) that is mentioned above. 

Signature: 
Stamp: 

Name: 
Date: 
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Appendix N 

Lesson Plan for Jigsaw Strategy 

Name of Teacher: 
School: 
Subject: Mathematics 
Sub-Topics Evaluating numerical expressions that have negative exponents 
Date: 20/07/2017 
Level of students: 16-17year 
Total Number of student: 40 students 
Learning outcomes: 
At the end of the lesson students be able to: 
Evaluating numerical expressions that have negative exponents; 
2-2, (2-2)-2, (213)-3, (6-2) I (2-3), (3-5) (3)5 

Prior Knowledge: 
The students have idea of positive integers as exponents. Thus; 

I. Simplify 3(-4)2 
+ 5(-3)2 

2. Simplify 4(112)3 

Materials: 
2. Table for both home and expert groups labelled with different colors. 
3. A Jigsaw strategy and Mastery learning module (one per student) 
4. A scores record sheet (Individual and group) 
5. A fact sheet paper (Individual & Group) 

Step Content 
Teaching and Leaming Activities 

Rmks 
Teacher Students 

Exponents used to 
Whole class are 
Activity A indicate repeated 
module 

Introduction 
Evaluate multiplications. The 

containing the 
(5 minutes) exponential expression "b" to the nth 

learning 
expression power". We refer to b as 

activities 
the base and n as the 

(Home groups) exponent. 
Evaluating 

Step 1 expression If x is any non-zero real 
Group that have number and n is integer. 
Discussion 

(5 minutes) negative Then, xv= l zx" 

exponents 
The solve the following 
expressions; 

Step 2 

(10 minutes) 

I. 2' 

2. 25 

3. 24 

4. 23 

5. 22 

6. 21 

7. 2° 
s. 2-1 

9. 2-2 
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Discussion 
(Expert groups) 
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10. 2-3 

Evaluate (2-2)'2 

Solution 

(2-'J-2 
Step 3 (2-')·' 

Example 2 = (2)·2.-2 Expert Groups 
Discussion 

(10 minutes) = (2)' 

= 16 

Simplify (2/3)·3 

Solution 

� 
(2/3)'' 

Step4 = 1/(2/3)3 

Example 
= 1/8/27 Brainstorming 

= 27/8 
(IO minutes) 

Evaluate (3)''(3)' 

Step 5 

(20minutes) 

Step 6 

Example 

Example 

Solution: 

= (3)''(3)' 

=(3)''.'=(3)0=3 

Evaluate 6·212-3 

Solution 

= 1/36/1/8 

= 1/36 *8/1 

= 8/36 = 2/9 

= (3)''(3)' 

= (3)·>+> 

=(3)0=3 
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Problems 1-5, Answer 

"True" or "False" 
Assessment 

(20 minutes 
To test Individual 
formatively I. (2/5)-2-(5/2)2 Activity 
that students 2. (3)'(3)2- 92 (Worksheet) 
have 3. (3·213·1)2- 1/9 AppendixD 
mastered the 4. x-6/x·3 

= x
2 

skill s. cs-2J·2- 625 

The teacher concludes the 

lesson by asking the 
Closing students to award 10 

r (5 minutes) marks for each correct 

answer. 
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Appendix O 

(Jigsaw Strategy and Mastery Learning) 

Subject: 
Sub-Topics 
Date: 
Level of students: 

Logarithmic Expression 
20/07/2017 
16-l 7year 

Mathematics 

Learning outcomes: 
At the end of the lesson students be able to: 
Evaluate Logarithmic Expression; 

Log ,64, log io 0.1, log 2 0.25, Log, 1/9, Log 49 l/7, & Log,8 - log,9 + Jog, (1/16) 
Prior Knowledge: 
The students have idea on solution of indices using all the rule, 
Product rule, Quotient rule, Power of power rule, & Zero power 
Materials: 
1. A Jigsaw strategy and mastery learning module ( one per student) 
2. A scores record sheet (individual and group) 
3. A fact sheet paper (individual & group) 

Steps 

Introduction 

(5 minutes) 

Content 

Definition: 

Teaching and Learning Activities 

Teacher Students 

Whole class 
Activity 
(Home groups) 

Evaluate log ,64 

Solution: 

Log ,64 

RKS 

Step 1 

Learning 
outcomes 

(5 minutes) 

Example 1 

Let log ,64 - y, then 
switch to exponential 
form, we have 4Y = 64, 
which we can evaluate as 
4'-64 

Therefore, we can write 
as 

Log,64-3 
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Step 2 

Leaming 
outcomes 

(5 minutes) 

Step 3 

Leaming 
outcomes 

(5 minutes) 

Step 4 

Leaming 
outcomes 

(10 minutes) 

Example 2 

Example 3 

Example4 

Example 2.2 

Evaluate log ,oO.l 

Solution: 

Let log 10 0.1 = y, then by switching to 
exponential form, we have l Oy = 0.1, which 
can be solved as follows; 

10' =O.QJ 

10'=1/10 

Y=-1  

Thus we obtain log 10 0.1 = -1 

Example2.3 

Evaluatelog , 0.25 
Solution: 
Let log z 0.25 = x, then by switching to 
exponential form, we have 2x = 0.25, which 
can be solved as follows; 
2'= 0.25 
2'= 25/100 
2x= 1/.i 

2"= 2·2 

x= -2 

Therefore, log , 0.25 = -2 

Example2.4 

Evaluate Log, 1/9 

Solution: 

LetLog , 1/9 = x, then by switching to 
exponential form, we have 3x = 1/9, which 
can be solved as follows; 

3' = 1/9 

X=-2 

Therefore, Log , 119 = -2 
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Assessment 

(5 minutes) 

Corrective 
instruction 

Example 2.5 

Evaluate Log 49 1/7 

Solution: 

Letl.og as 1/7 - x, then by switching to 
exponential form, we have 49'>; = 1/7, which 
can be solved as follows; 

49'- 1/7 

x- -1/2 

Therefore, Log " 1/7 - - 1/2 

SELF ASSESSMENT UNIT 2.2 

Question 1-5, Answer "True" or False 

The logs, n = q is equivalent to m'' = n 

The log-? - O 

The log592 is equivalent to 21og,9 

For the expression log,9, the base of the 
logarithm is 9. 

Log28 -log,9 + log,(1/16)- -1 

After the completion of the formative test 
(Quiz) and marking process, those who 
achieved the mastery level by scoring 80% 
will be given reward ask to move to the next 
unit of learning while those students 
identified to be below 80o/o in score will be 
denial reward and ask to go back and revise 
the unit again by help of other team mates as 
corrective instruction until they mastered the 
content. 

Another chance will be given to them to 
attempt the self-assessment test again. 
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Conclusion 

(5 minutes) 

Cognitive conclusion 

Students with teacher guidance summarizes 
the learning content. 

The teacher informs the activities at the next 
meeting that is about logarithms. 
Social conclusion 

Teacher reward the students by clapping 
students who pass the assessment 80o/o and 
above. 
Teacher ended the lesson by saying bye. 
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Appendix P 

Data Collection Pictures 

The 
researcher 
and the 
assigned 
teacher in the 
JSML group 
at the 
begging of 
the treatment 
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. ·, 
.., 

- 

... 

The researcher and the assigned teachers and observers in a group 

picture after the pre-test session 
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Post-test Session 

l  

The picture of best group students in JSML with the participating 
teachers and the researcher in the center after the treatment. 
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Students in  the JS 

groups Activit ies 

.- 

235 

Universlti Utara Malaysia 



Universlti Utara Malaysia 



237 

Universlti Utara Malaysia 



r: 

' ' I  

238 

Universlti Utara Malaysia 



239 

Universlti Utara Malaysia 



M.K sros 08o3u.i11n 

240 

Universlti Utara Malaysia 



- 

, 

- 

L 

• 
l 

241 

Universlti Utara Malaysia 



? 1  
\  

�,. 

-"": 

242 

Universlti Utara Malaysia 



lJ ' .,.� 
I �  
;� 

' 

' "  "'  ··� ' 

! •'J ' ' 

.. 

; 

� � 
,. i 
)a ,. 

E 
;;; l 
� f· 

" • 
·' 

' :; 
' 

,, ·� I 
r .. I-,--< :', f. 
:... ,; I 
)., I, 

'"' ;. I r- 

' � .-,.\ � ·  J  I  
' '  .  

'  �  
L  .'·\ } I 

- t- "" \ .--:,• •. I 

"' � 
__ .\ I 

• • 

, ..., 

... s � 2 
.,, 

� 
t �  

i'i  ·g 
,. 

.... Q· 

t f  
5  
',: � 
.., 

0 
� 

" 
[ 

� � 
::: g 
.,, 

0 >l 

(' "' � 
"' g· � � 

i··i "  �  
.  -  

y,  

� t  
-e  

;;;  

�  
,.  

2  

0  '  �  ,.,  

I  II I 
� 

0 
.., 

2 
:-,,: ; � .  
/.  

;j  i �  

I  
I  

\  
I  
l  

243 

Universlti Utara Malaysia 



Universlti Utara Malaysia 



• 

• 

"11o,:' :., •• ,•. 

• t ·,, ... • ... 

...,. t '- ; : · . · · · �  .  
<  t  .... r ·�, 

•- _,, • • .. r: 11! •!",,: 

"'""�io  '""f ••.,t4.• I 
,; .. ,, •. ,., ..  _ 

: 

. .  

., 

�- 

-:--- --·· 

. , 

• ,I • -rr-;- , ... " I 

·.1n�,......,.�11•k 

·- .... ,J. •"" •,1tH: 
: . . ...  ....:  t-. e, .... 

--�"!'> � • 
:·J ,, ... ,.;,,: • ;-,-.,...-. • 

.. T,.._ li ••,f"\&.J. 

_.:�!'\• 
:. • ..., .. :11. 

, ..... -.�.-··: ... � 

,._,�.,._ l•.......:.,, .. 

,,:\.IO'- t • .. • • L'U'o 

.... --.� .-,� \t4 

. : 

··· .. 

. 

• •  

�--·- 

•  

.  ... �· .... • .. •. • .. __ =? . ..  
,  tw , , •••>l. .... 

tlw-1 ,  .. .. ...  ,  ,  ·� 
� ,:, -.. �  ...  t  

---�..-. •n.t ·" �!"1..t,..-.., 

�·--� - '+ �- 7-_ __ - -y .:.- • .. I C •  

·  ,-r11n-tt: ... ·,,,,,,'!l,.._.'-t,.t.1a'"'� .. ,, ........ ,,uc 11'4\t.J.,,s 

l 
_J - ---- . -- -  --·-- 

I
I E 'IJ<it;'4, �" ... +{..._.:., � ·i �-- -�c:... <'\ • 1 

- .) - t 

: hC\c. h, b..._ "e'l;f'I,;._�..._. �J��·.,cl.. I 
I u . ' 

I , .• t """'"- '-' � \.J ..... � '\ �--::., r.( n::. r .  

:h•.( ,; hi L'I. \..,'-..::.C�t �h·r.d 
� 

• 

245 

Universlti Utara Malaysia 



. - • 

"-1k�;;11;;:;1�,.�r-�---·---r-�- 
thc-1\ .... nur� 

-- .. ., 

0 

t----- 

I 
----- .... 

· 5  

• •  

'  

1 . , b  1 - , 0 - - - ;  
-------- 

·' 

- , . --- ·---- -· 

i 
I 

. ' 

' 

' , -  
1  

I  '  

i  I  •  J  '  
I  I  --���-'---�,--- 

I 

I ' 
I - 

• 

th.- l<.l11Hl'lf Ji,, I \ IIJ 
SU!t'J ..11 lhl:- .. � ••I l J 

�h. �11_! n ..uu:a.� 

Lf:3�-J Lt 

.a.;11\ 11·\·· 1 .. 1n .. 11 I ' 
...  1ntfk I,• ,,,.n1rk, 

.. S I h..· r-1t-,·· 

.trr.111� .. ,11."itt m 11)..· 

ntt,1.il,· 3.n.· .. u11;1M.: 

t.\f �•W1.•nb to ll5C' 

lc-.trr1nr 1•11h,,'"1.,"" - • 
, .. 1 �  ..  -  ....... :11 .. 1,..,,,1 

'QT� r:i;�., 
"'1T.lll�t"tlt<'nl 1111h..- 
1111..Juk :i."C .Hul:IN(' I I 

1: �1.1<"11.i•! .. in 1hr, 

nll.'1ul,· m..·.1•un- the- 

• 

• 

E \j � '°j -k ""' �AJ -i..s u. � c{ 

M,Q.s h, b.t ��flc\1�d,suc"' 
� I;- rfV\.R.C\ �I"'- J CV\A d U·n« r 

h.� ', to bJ.. \.-� !, h. e, d 

246 

Universlti Utara Malaysia 



• 

• 

' 

IN.irt��f 
ue J,:.un i.; 

-h'llt1.":tJ.,.1f\,rn- 

""'f'l<_���-1-----+�--l.:..--.1--�.,...,...,.��....,�-t, .!( !},.:�'$ 
an M'IJ:..',i!fllffll ua U.. 

m..,1,,it.,. an-� 

,)I  '-'\dmas. l\11 1ltt 

2 

• lhq,., 

.tl'T�l:Dlbt 

r.k�uk � wiabte t 2 
J.-r �� Ult 

,�.-.tti:r 

ltf\l�·� 
............ _ 

�·----+ II  Thr SdJ:. 

As<wwwllld 

---- 1 i �  .... 

�-· 

247 

2 

Universlti Utara Malaysia 



REPOIIT 01' THE FACE VALIDATJON OFTRlt 

(JCS) MODULE 

I. The JCS is well laid out and structured. 

2. Attempt have been made to effect some 

work. The corrections and adjustments can� 

3. 

Leu er a 

Times used 7 

(a) Ensuring an almost even di 

in equal or almost "9ual 
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SELF ASSESSMENT FOH UNIT I.I 

71")' ' ' 
,,.{ .,,..., r .,I "C.' , -- --- • --- --"'!"" 

Problems 1-5, Answer- ••Tru, .. or "False" 

ANSWERS TO SELF ASSESSMEST NIT I.I 

Ou<>lion I '  ?  3  4  �  

;\ nf\, er 'l rue ral�t True l·alsc True 
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rrubll'n1:. t-5, Answer •• True111 or.,,,__.. 
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Sekiao. T crima Kasih 
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moduk? 

Sekian, Tcrima Kasih 
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-J-- 
l 1 I. lM ohjecti,rc oflht moduk i� ("J«, and i 

undetsUnd,ibk 10 hocll sri,dcnl!. anJ r I 
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' ' I 
tcachcfs I 

• 

z, '.ntN.JU<S� .. of lh< fflOduk "'!""" lh< I ' ) ? I 
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• 2 I 
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) 2 I 

iimplc 10 oompln. 

7. lllc J"lll8� �rr:n,gttnmr in th(, tl'W\duk 
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241 l\1un:h 2017 

<·uinnu•nl,. un llu.· l\hatlu.-,1111ticl> Module d1,.•\'1,.•lop1,d h)' l\1udu. TuL.ur "\'1,.•111i (90100(,) 

·, he L·an,lidah.'" has J.:n1ons1n,1cJ his kllllWl.:dge ofth.: Ji�s.:iw pcJu�o�y ui.cJ in th.: M.:ithe1n.1tics 
lesson. 

The Jc·.1rning outcurnc is not nli�ncJ tu instruction anJ tu the assessment. The objecti ve is 
not rCOl.'1:l�d in the cx.1111pks. For ex11111plc. p. 1 3 1 .  the L(I ou ':r is aoy non-zero real 
number ... ' is not 1cllcctcd in Exmnplc 1.4 as it 111cui.urcs quuticru rule. Sianilnrly tuo 
whh cg 1.5 rluu measures product rule. The setr-asscssmcnr is 1101 align�LI tu the 1.0 and 
the exarnpjcs. For example. p- I JS,  hc111 4 assesses on a :,cro exponent. which is not pan 
of1hc LO u11J 1101 cuplurcd in the e.,.mnplcs (inslrm.:tiun). Sin1il;irly loo with he,n 2. 
which i...•sts on quotient rule. There urc meuy moec rnbalii;11n1cn1s of this type. 
Sui;�,.-�1ion: Pis ensure 1hal the LO is aligned to the examples (instruction) and the items 

in !.elf· essessmcur {;:1sscss1ncnt). 
Pis s1a1c 1hc instructions clc111ly for the sclt'-nsi.essmcnt. pre/posl nsscasmerns , 
Sugg1.·s1ion: Pis require Ihm students provide ,vorking 10 uLILln:ss l!;ucssing and thut 

learning ac1unlly occurred. 
3. S1u1c 1hc durotion for the self. nssessmem. 

Sugg.ciuion: 1.5 mtnotcs for obj twms (TIMSS report). 
4. A lot of type errors in terms of nuuhcnuaticnl symbols (upper case, tower case, ilaliccd 

nlphabci:s, itern numher) throughout the modulo: 
Su1a:cstion: Pis use Microsoft object to help you rectify. 

S. Provide evidence of content \•1didity by preparing u table or specificenon for pre/post 
assessments. 

Suggestion: At least I item for one LO 

Since the ,nodule docs not meet the reqotrcmcot of "lignment between the objective. l:!Xan1plcs 
and thl.• assc-ssrnem. nt this singe , i1 is 1101 pnssiblc tn assess the lesson plans us the examptcs 
used 10 conduct the class contlic1s \Vith the 1..0 and 1he sctt-ussessmcm it crrrs , The c:andidute ,viii 
need to rcctif)' lhcsc errors which cnccmpuss both the content and type errors before the module 
is ready 10 be assessed again. 

DJI. S.KANACESWAAI WP CUPP&AH SkANMUCAM 
P•n1y••"" 11anan 

Dr. S. k."f!w.�Jt-QJii.,, '\'�"��P�fdlVltfl� (5414) 
'WIIX,i:Q ,.,iOfAr,1'�,,&Cl'�<>e:iri 

SE!\1L. v •• ,,..,, .. , uu,. ,..a1 • .,.11 

UUM Sinhlk 
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Cemmente on thr M•tbemalics Modale d 

lesson. 

I. 

2. 

3. 

4. 

5. 
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(t)4 1 r.-:r <»- tJl ,._, �,·u , 1.i. 

l'\I\ rll�I II 1:1 ,MA \l<\l.,\l �H 

J. r1ti•I •I \l" , J',I(. J.I( /I \S Ill' \W \1,1 
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Supervisor 

L OR. 'll'RL11.\\ AlllllA HJ AZJO •) AZJ7. 

st:., roll u:n no:K 

�l"lf(.101 Ot Elll'C,HION A 'I> l\lOl>t:llN l,ANGUAC:£.'i, 11\JJl.1 
COi.i H-:F OF Alll"S s: SClt"NCES. 

IJNl\'l::RSITI 11TARA MAI \ SIA. 

l. PROF. MAii\ A IIK. Kl'7J •\ 'I Ill!,; .\IIJ ALI 
sn1001 Ot I n t  c  ,·110, A:S 11 .'IIOUll< ' I.ANGllAGES, IJUM 

COi.i E< a: CH' "J{J"S " sn I :-.n:.,. 

IJNl\'l::l<SI fl Fl Al<A ,\!Al \ !-IA. 

S1gnaturr 

Stamp 
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Supavdlll" 

I. OR. NVIIIJLW'Alll•li 

SW we 
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(\ , �,.,r,,t�" � 1,. ,'11111" .,, .... I'• L,r11111 
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J 
'l'ION Vl·klH< A 1101" I ! > M M  Hiii E.XPl'RT EVALI /1. 

VU: WS I (�(li'-1:P.tl: 1 S 

I -� ., .• ,. �,--�··- 1 bcn:b,· ccn,fy thol A Re, f('\'tcw1na and C'\"'& u.etJn,: ...... YU) ,-- --� • 

SI\Mknt> Name MAD , TUKIIII \'[�II 

Matrn: No· ,a 1006 

Ra«,ch Top.:: 

THE [ffF.CTIVF.NESS OF COOPERA TIVF. I.F.ARNl�C tJIGS � 

�TRAH:G\' A!'ll> �lASlT.lt\' 1.l'.ARNING MOOE!. ON Sl'UOEN S 

M,HHf.MAllCll ACllll:'.\'[M[Nl IN 1'1Gl:llUN SC( ONO>Jl\' 

SCHOOLS. 
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t \ Al UA n<lN VB.IFICA TI0N FOAM � IIXftlllT 

Vll!WS I CONMIINlS 

Vow C"- 1 111  ii....,. .......... 

Afla rCVIC'll'IDC ..Seek 

M.iriC No: 911- 

• •t.- 
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,\.f�· 

(, 

', 
' I  -L"'" � 

m:\�t�I)' l.:;imin� mode: ,, fie" .•· 
ll �\.lr; . .;'-!' t>�-'- .... '-�_ouklyouru�·u;n.'D-e:-,d-,oo-o-n�dary---,-,h�o-_,�1-1c_r.chrni -_-,.-w;--c-.,���i_,-_,-"°-dc�l�,-\-,.-,,�,-,-�·� ,-_·.,.,\\. 

ln your owo ClpiniutL can the pro.:.c�� ni jii;:s����c:-� and
1

������rt.l�� 11 
\ I I � ;.rpplit>.t in ful.\ lcaroin�. can imrt1J\oe )1 utli=nl' > i��1ic,,,•i::rn<"n\ in'\\(: ':.u\-�ci:., 11 

\ ' I 
\\ .. •· \ 11:c.,"! Yc:,i�o. w�y? 

\ I I 

I wnal,,JS' your com1ncnts on the implementation strategy of learning activities l 

used in lhc jigsaw strategy �mlcry ,:;:, on Sluden!S understanding 
of the lopic? L"- � t,' h . -;-'" CTGr I )  !,,,<> 9/'UJ·:,r� >J r,.,,, 

\,\.JI"'\. t-e_ - (,\/)-tc.._ i.. ,\JI, � V\A.A.rJ 

2 �'hat arc your comments on the i1nptc7rairt:>n strategy of learning \ e, 

E---, activities involvin :}��u=�process that is used in this mode\'? 
� 

What are the characteristics of good or positive in this jigsaw strategy and 3 
(l-r0- 

mastery learning model? 
v 

l,4 What are the characteristics of bad or negative in this jigsaw strategy and � 
A '1 

- 
mastery lenrning model 

1� r-1' 5 Would you recommend secondary school teachers to use this model? \-J�VI, 

6 In your own opinion, can the process of jigsaw strategy1 and mastery \ea� as applied in this learning can imp ro ve student's \-•• in J, ,.s;,o 
I area? Yes/No. why? 

7 What are your suggestions 10 improve the 1mplementa\ stra egy of this 
model? 

J,. "  • •  

'  '  "·�1.lf �our c,.,u;irit1il, l'<I \hr \IT';,l.�r.,.- ... nill'.�li iiu .. w�v ofl�ll�II!, 1r,nrl.'i1iu ·, 

; lln'\J m th; jir.nw s111ti:i;-y �iirl-�L�O;l �t��� ,m i:lurlt"nt< un1t.!l!C!ht1.1finl!. \ i ro . .  ,  r  ' •  '---. ···" · · ' c 1Cl(>p1,.; ,, .• •l,rf,� ... ,..; • (',;- :- • ("-··, I') t.•."; �.'N'(·, .. ,£·v, ,,.,�.,., \ l· ',._.,_..., rl'. '-- I vr (),,?'\ • .-'' .,. �:;,,!',.·, .. ,..A..,· r. .. ,. - ----. --- ·- ..... . � 
1 \\'lit.I mc >''\It CU:llr'l'�l'llf C>nll:.t:: implit.m?c'itln )l!t.\c.;y�1:k .. 111i11i;. • • I I, C:P, • ..-. h ;;.  

.. -- -- - ·- .. ,,.... l 
nc::ivi;ies mvl;llvine;��•l>l.:1} l,,:1rTiil1ifpre(h'�$ Llull. ,� \l.'lul \o thir. r,1Q(lf'.r,• � 

., --- - -·· 

' 
Y.'Jnll Ill': tbe ::ha;r,1·1cri!tia: ef gcnid J,1 1u�lll\'f'. ii\ (N,; )iSffl,,;.-;;,-fl,Li:'t)' �1:l (I ,.,,:l I I' .,,,..._ l 

i, I 111t.;tc�ry lcauiog ir..x!cn f f ' ' � , 1- � ·  
I  ,..\..._ 

I L  _  
V.'}1i,,l ere tl�(; d1&!Se1,\-ri<Ui::s. uf hll.U ur n .. 11:�i. .. � It!. ll',1:-; J1Y,\�W ltt�\-ct,;- �a ·.\ \v;�·t. 

I ' '  ', 1, I C•· t- _.,... .. 

modd? 

7 \\'ha-, ere your �U!;l;t:::::J.luns to Improve the implc:n1�uull,1on i;�••Je�y nf U\h, 1 
. ' I 
\ I I , 

\ I k •. ,..i., 
\ . .� I \ 

--------------��--......:(', \ ... ..i.\.t. •. 
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r,. .. 1 A11',,,.•l".J� llll.t•l• .. \ 1 1 1 • 1 \ ri- t f  

\ I ll "  .l�\!I .... I'> 

" ............... � ........ � .. .....,, __ ,..,,..1., ....... - 

(NJ If n·r-,1, l ... ;. .. � 0) I 111,�u, .. fl\ I, I 1-\k. .. ,,t. 1Jt(.."'!. ..... , 

M, I Mn,u Tl,- .. ,4\ 111• \ I " .... , '"' 1"11., .... 'I.°' .. ,.c ., .. 11 �·, 
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I 

EVALUATION vrn.lHi"Al ION r111tM I OR I Xl'f·l<.'I 

Vll·WS, ("()11,t,,11:i,;·1 � 

Allc:r revtewrug •nd cv1Jw,un� 111< >llldy ""°'"""""'°' I hcn:by ,cruly llw 

Mau; No IIO I 006 

Tit( t:rn:cnvr.NESS or C001'£RATIV£ l.t:AtlNl!'iG (JICSA�) 

S11UTEC\' ANO �IASTUC\' LEARNINC MOIIV.I. ON !> I I  0£1',IS 

'i HOOLS. 
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I. PM. p,.'l•ltl 1. \V.\ltlU.4. HJ .,:,,.11> �- .\1.11. 

�·:�·tow 1.�<.T1.ru::1t 
SC. IICk>l, Ht J(IJl'''" flON .._,._., )10i>EJtN LAN(;t!AVt:,, l.:"U"'J 
t UlL�t;1 or AIU''- L Sl"ll>.,(&$, 

ll'ITVlU'i.11'1 IIT.'\RA. ft.(.41.,\ \',lilA. 

t>l{Ol�. fl,IA0\',1. OR NIIZLA-.. BJN MO .• IJ..f i.CllU(II. 01'" f.OUI .• \.TIO� ANII MOl>J-:�W J .--.NGT:.'\.<;T.S. IIIJI\ 
c-011.1:ct! •>f <\M."ii. � SI .rl!:-.("t:�. 

1 

l ,..l\'CR�l 11 t.rl:\M.\ M.-d.,,'!1:"�'f-"- \.. 

�lp!.1111" 

U,11e. 
� l.1.Al�1S1I.UllOJ!tUl.t.Nt 

°'fl�)1;h(81'11 
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