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ABSTRACT

The purpose of the study was to determine the influence student-centred teaching
methods on student’s academic performance in Secondary School Basic Mathematics.
The study was quantitative which used a pre-tests and post-test to collect data from
experimental teaching. The population of the study was the ordinary level secondary
school students in Dar es Salaam region. The sample consisted of 200 Form Four
students from four secondary schools. Using the Probability lesson, scores were
derived from the class tests, which were prepared by the researcher. The data analysis
was done by using SPSS software tools. The findings showed that student-centred
learning methods had significant influence on students’ performance as compared to
teacher-centred methods. This means, the application of student-centred teaching and
learning methods in mathematics results into good students’ academic performance.
The study recommends using student-centred methods in teaching and learning Basic
Mathematics in secondary schools. The government should control the number of
teachers in secondary schools as well as insisting the application of student-centred
methods in teaching and learning so that a good performance can be realised in Basic
Mathematics. Stakeholders should endeavour to organize seminars and workshops to
train teachers to apply active teaching methods in classrooms in order to improve

students’ academic performance.

Keywords: Basic Mathematics, Student-centred, Teacher-centred, Academic

performance
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CHAPTER ONE

BACKGROUND AND STATEMENT OF THE PROBLEM

1.1 Introduction

Secondary school students often have a negative opinion on Basic Mathematics. They
hate the subject comparing it to a mother in law. They think it as next to impossible,
being unable to do it. In this case Mathematics subject is an absolute a torment to
them. Notably, students who have previously failed in Mathematics exhibit negative
feelings, and have a difficult in reversing the effects hence remains as a story of life
remembering Mathematics teachers. This situation is left to be solved by teachers

regarding teaching methods.

The influence of teaching methods on student academic performance has raised an
interest in the field of educational research (Hightower et al., 2011). Thus, researches
on teaching and learning methods in diverse subjects have endeavored to find out the
extent to which teaching methods are applied and their effect on the students’

academic performance.

The intention of teaching through a particular teaching and learning method in
education is to convey effective changes on students’ behavior (Oigara, 2011).
Teaching is the duty of attending students’ needs, experiences and feelings so that
they acquire particular intended knowledge as a result of the teaching process.
Teaching involves using a particular teaching methods and creating positive student-
teacher relationships that are more likely to have positive effects on student’s

performance (Hattie, 2009). The teacher can choose to use teacher-centred methods or



student-centred methods in teaching and learning activities for the sake of effective

change on students.

The changes on students as a result of learning are determined by the ability of
remembering, applying the knowledge and performing well in examinations (Hattie,
2009). That is, they are revealed in the learners’ academic performance. However,
efficiency of teaching and learning process to bring the intended changes depends on

the choice of teaching methods by the teacher.

In other words, the effectiveness and efficiency of teaching methods echoes the results
of the teaching-learning activity (Oigara, 2011). Poor performance in Basic
Mathematics reflects weaknesses on the methods, which are used in teaching and
learning process. This chapter provides the background to the problem, statement of
the problem, objectives of the study, research hypothesis, significance of the study,

limitations, delimitations and definitions of some terms.

1.2 Background to the Problem

Since the twentieth century, countries in various parts of the world introduced student-
centred learning (SCL) methods to tackle the issue of teacher-centred methods (TCM)
in teaching and learning so as to improve the students’ academic performance (Lall,
2010). The literature shows that, the application of SCL methods in teaching
Mathematics had been reached by 1980s in some parts of the world (Lambros, 2002).
Nonetheless, it was not clear on the extent of implementation of the SCL methods so

long as the students’ performance in Mathematics was continuously poor.



The goal of teaching is to make a change into a student by transferring the knowledge
to the student (Tebabal & Kahssay, 2011). For the sake of obtaining a good
performance, the transfer of knowledge requires teachers to use appropriate methods
that best suit the learner, objectives and the desired outcomes. However, studies show
that teachers have been using TCL methods in teaching, which makes the students
passive in the learning process. Thus, students obtain knowledge from the teacher
without making their link with the subject matter, which makes the method least

practical but theoretical and memorizing to students (Tebabal & Kahssay, 2011).

A good teaching method involves procedures of presenting subject matter and
organizing properly teacher-student interaction during the presentation (Muema,
2018). According to Ayeni (2011), effective teaching involves bringing about
desirable changes in learners so as to achieve the learning objectives efficiently. The
bad choice of method by teachers to facilitate the process of knowledge transmission
that does not suit the objectives brings about poor performance of students. This has
been common in teaching where teachers apply teacher-centred methods to impart

knowledge to the students (Muema, 2018).

The observation from various sources suggests that, regular poor academic
performance of students in subjects is related to the application of ineffective teaching
methods by teachers to impart knowledge to learners (Adunola, 2011). In fact the
efficiency in performance indicates the effectiveness of teaching and learning activity,
which is reflected by good academic performance of students. In order for the method
used in teaching to be effective, Adunola (2011) observed that teachers need to be

familiar with student-centred teaching methods that respect the needs of the students.



Despite the emphasis on the application of SCL methods in Basic Mathematics the
performance of students in secondary schools is not good. This kind of performance
indicates existence of solicitation of teacher-centred methods in teaching and learning
Mathematics (Gafoor, & Kurukkan, 2015). The teacher may decide to apply student-
centred or teacher-centred methods in the process of teaching and learning (Adunola,
2011). However, the application of right teaching methods that suit the objectives,

leads to effective achievement of the expected learning goals.

The origin of teacher centred learning methods is the traditional era where experts
applied teacher-centred methods to impart knowledge to youngsters. The TCL
methods involved telling a passive learner who was assumed to be empty headed. The
experts thought that, individual learners are tabula rasa, being born without mental
content within their heads (Duschinsky, 2012). This assumption is also practiced by
Mathematics teachers. Thus, the poor performance of students in Basic Mathematics
may have a connection to the applications of ineffective teaching methods, which

involve lecturing to students.

In addition, teaching methods such as lecturing to learners are not teaching, and
listening from experts is not learning. Teacher centred methods are likely to deprive
the learners’ level in terms of performance (Okigbo & Osuafor, 2008). However, the
choice of the method of teaching may be determined by various factors (Globa,
Wakadala, & Bategeka, 2010). Such factors included the characteristics of learners
and individual learner’s differences (Haas, 2002). Thus, the performance was also

directly or indirectly affected by these factors.


https://en.wikipedia.org/wiki/Mental_content
https://en.wikipedia.org/wiki/Mental_content

1.2.1 Teaching Methods and Poor Performance in Mathematics

The teaching method, which is used by teachers in Mathematics, predicts the student
performance compared to other factors (Globa, Bategeka, & Wakadala, 2010). The
secondary school students have continued to perform poorly in Mathematics, which
may be the influence of teaching methods. This was also asserted by Mocho (2012),
that underachievement is attributed to subject’s poor teaching methods. This may also
be results of teachers being left with the privilege of deciding how to teach a learning

experience in a given level such as forms one, two, three or four.

Furthermore, Odundo (2013) proclaimed that teachers choose familiar instructional
methods such as lecture method, which in turn may affect learning success negatively.
This may also be a reason for the existing state of Basic Mathematics performance in
secondary schools in Dar es Salaam. Teacher-centred methods are likely to result into
poor student’s performance while SCL methods are likely to result into good

academic performance (Garrett, 2008).

The proponents of TCL methods accept their weakness but they claim that,
Mathematics subject contains problems, which need systematic procedures in
determining the required solutions (Mensah, & Okyere, 2019). Thus, solving
mathematics problems requires sequential steps, which need an expert to demonstrate
on a chalkboard to the learners. They claim that, TCL methods such as lecture have an
important role in introducing students into new concepts of Mathematics (Hannula,
2012). Likewise, they argue that lecture method is a straightforward way to provide
knowledge to students as it serves time (Tamukong, 2017). This makes teachers and

students prefer it regardless of its weaknesses. This may also be a consequence of



teachers’ choice and application of infective teaching methods in Basic Mathematics
(Michael, 2015). The student’s performance in Basic Mathematics is among the
current education sector issues in Tanzanian (HakiElimu, 2013). It is therefore a task

of this study to investigate the validity of these assumptions.

1.2.2 Students’ Engagement in Teacher-Centred Methods and Performance

In teacher-centred methods, teachers monopolises the centre of classroom activities,
including explanations and discussions (Ahmad & Aziz, 2009). Teachers favour the
methods that simplify their work on beliefs and preferences of their disciplines. In this
regards, they believe that lessons have to be teacher-centred, where the teacher is the
expert and the authority in presenting information (Ahmad & Aziz, 2009).
Nevertheless, teachers-centred methods are linked with poor memory and students’
dependence on teachers (Adeyemi, 2008; McDowell, 2001; Tanner, 2009; Tella, et

al., 2010). This in turn lowers the students’ academic performance.

Furthermore, teacher-centred methods are connected to many shortcomings in
teaching and learning activities. For instance, Adeyemi (2008) made a study where
noted that lecture, which was the most common teacher centred method, did not
stimulate students’ thinking but encouraged students to cram facts, which are easily
forgotten. Tella, Indoshi and Othuon (2010) observed that teacher-centred methods
often result to students’ loss of interest and poor academic performance in lessons as

compared to student-centred methods.

When the teacher dominates the process of teaching and learning, the instruction

becomes boring for students resulting in incomprehension of the subject matter



(O’Neill & McMahon, 2005). This behavioural approach to teaching has been
regarded as being consistent with transmission approach where students are not

allowed to express themselves and lead their own learning (Tabulawa, 2006).

Adeyemi (2008) further introduced that teacher-centred teaching hinders the
development of higher level cognitive skills of students. Higher levels of cognitive
skills need the student to apply his own thinking capacity in learning process (O’Neill
& McMahon, 2005). Thus, TCL methods reduce students’ engagement in teaching

and learning activity.

1.2.3 Effectiveness in Application of Student-Centred Methods in Mathematics
The effectiveness in application of SCL methods in Mathematics provides a social
context to the students towards learning the subject. This is because these methods
comprise of interactions between teachers and students in building new knowledge
(Doyle, 2008). In this setting, the student is motivated to construct self-understanding
of subject matter easily, and becomes creative in learning new knowledge (Adams,
2006). Thus, the application of SCL methods in Mathematics has a capability of

making students learn interactively based on their interest (Mtitu, 2014).

This is due to the fact that SCL methods include cooperative and authentic learning
experiences to students (Weimer, 2002). The SCL methods enhance learners to learn
how to learn, effective development of learning skills and making learning interesting
to the students (Weimer, 2002). Furthermore, in such classes teachers are not
overworked as students became more attentive, independent and participate

effectively in learning process.



This is because; students possess a great role to play in the learning process. In this
situation, the students work cooperatively in order to achieve the predetermined
learning goals (Gladys, Zacharia, Gracious, & Nicholas, 2012). The implementation
of SCL method in teaching and learning results into increased students’ motivation in
learning, effective retaining of knowledge as well as understanding which leads to

improved student’s academic performance (Gladys et al., 2012).

In using SCL learning methods the teacher is only a facilitator where the learners
study according to their own needs and speed (Orhan & Ruhan, 2006). This method is
believed to enable an individual become effective in problem solving in real life
situations (Chin & Chia, 2004). Thus it has a capability of improving students’

performance efficiently.

Nonetheless, SCL methods are not effectively applied in Mathematics classroom
teaching and learning. This may be due to teachers relying on lecture methods in
teaching for the sake of completing the syllabus within the allocated time. As
example, Kitta (2004) and Mosha (2012) reported that, many students, failed to
perform in CSEE Basic Mathematics as a result of applying ineffective teaching
methods. This trend of poor performance in Basic Mathematics in secondary schools

has persisted until today.

The use of infective teaching methods hinders students’ effective participation in
learning the process. Likewise, Black (2007) had similar view on this argument that,
among the reasons of poor academic performance of students in Mathematics may be

ineffective application of SCL methods in teaching and learning. According to



Schoenfeld, (2006), SCL methods may not be well understood to teachers who still
apply teacher-centred methods in teaching and learning mathematics. Moreover,
Chika (2012) observed that learner-centred pedagogy is a friendly approach for
producing a better learning achievement in examinations. This is because; in these
circumstances the students have ability of making teaching and learning process more
effective to them and helpful in achieving their excellence in studying the subject

(Alexander & Murphy, 2000).

1.3 Statement of the Research Problem

The students’ academic performance in Basic Mathematics has always been poor,
which may be a consequence of weakness in application of student-centred learning
methods in teaching and learning processes. The academic performance of students
may be influenced by the approach used in teaching and learning the subject. Thus,
students’ poor performance at ordinary secondary school level has been hypothesised
to be the result of ineffective teaching methods. Therefore, this reason prompted the
researcher to carry out the study on the influences of the teaching and learning
methods in Basic Mathematics on students’ academic performance especially in Dar

es Salaam region.

1.4 Objectives of the Study

1.4.1 General Objective

The general objective of this study was to determine the influence of SCL methods on
student’s academic performance in Basic Mathematics in Dar es Salaam secondary
schools. Thus, the study investigated the differences between various SCL and TCL

methods on students’ academic performance.
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1.4.2 Specific Objective

The study compared the effectiveness of SCL and TCL methods in teaching and

learning Mathematics. Thus, the specific objectives involved:

(i)

(i)

(iii)

(iv)

1.5

Finding out the difference in academic performance between students taught

using PBL method and lecture method.

Investigating the difference in academic performance between students taught

using jigsaw method and those taught using lecture method.

Examining the difference in academic performance between students taught

using discussion and those taught using lecture method.

Determining the difference in academic performance between students taught

using role play and those taught using lecture method.

Research Hypotheses

Regarding the objectives in the preceding section, the following are the hypotheses,

which guided the study:

(i)

(i)

(iii)

(iv)

There is a significant difference in mean scores for students taught Probability

using PBL methods and those taught using lecture method.

There is no significant difference in mean scores for students taught

Probability by using jigsaw and those taught by lecture method.

The mean score of students taught Probability by using discussion is

significantly higher than mean score for students taught by lecture method.

There is no significant difference in mean scores for students taught

Probability by using role play and those taught by lecture method.
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1.6 Significance of the Study

The findings of this study are essential to a number of stakeholders in the education
sector in Tanzania. The findings will provide useful insights on the effectiveness of
SCL methods on students’ academic performance. Theoretically, this study will add
the knowledge about SCL methods, concerning the significance of SCL methods on
students’ performance in Basic Mathematics. Practically, this research was expected
to benefit students, that it can be used as a measure to assess their motivation to learn.
Knowing the value of SCL, teachers can assess themselves about the readiness to SCL
methods for a better academic performance. They are useful to teachers, in school
administrators and the government at large. This study helps teachers to appreciate

benefits in applying SCL methods in teaching and learning Basic Mathematics.

Furthermore, this study provides a better understanding of the teaching methods in
Basic Mathematics in secondary schools. The results provide the information about
SCL overall picture and students’ learning motivation and its role in supporting the
students’ performance. These results would help school administrators and the
Ministry of Education Science and Technology to insist teachers to apply SCL
methods in teaching Basic Mathematics. Finally the study serves as a challenge for
further researchers to extend it to other areas about the influence of SCL methods on

students’ performance.

1.7 Limitations
In this study, sincere efforts have been put to collect relevant, updated and accurate
data from various sources. But, during the study certain problems were faced as

highlighted here.
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The SCL and TCL methods are so many; thus, the researcher chose only one TCL and
four SCL methods to implement the study. The data collection was confined to only
four community secondary schools in Dar es Salaam. The replication of the study at
different schools would enable better generalisability of the findings of the study.
However, that was not possible due to time factor. In this study, the sample was only
a small proportion of the entire population of schools in the region, but a good
representative of that population. The present study has relied on quantitative data
collection, which means it was restrictive as qualitative data collection could be

undertaken instead so as to solve same problem.

In addition, the location of schools were scattered in different parts of Kinondoni
district. A lot of travelling was required to be made from one school to another. The
study was conducted in Dar es Salaam region. Therefore, the results from the study

can be generalized beyond the region or not.

1.8  Delimitations

The delimitations are the features, attributes and characters that limit the scope and
define the boundaries of a study as a way of removing the limitations (Creswell,
2012). These are boundaries that were set by the researcher in order to control the
range of a study. They were created before any investigations were carried out so as to

reduce the amount of time for the study.

The study applied some of the methods in order to facilitate the research activity
where PBL, jigsaw, discussion and role plays were selected to represent SCL methods

and lecture method was selected to represent TCL methods.



13

There was a wide range of topics, such as geometry, accounts, and the earth as a
sphere. In this case the researcher was not able to examine the influence of SCL on
performance using all topics, hence chose probability to apply in the study. The study
consisted of secondary school students from Kinondoni district in Dar es Salaam.
Thus, the results of this study could be generalisable to secondary schools in Dar es

Salaam.

1.9  Definitions of Terms

Constructivist Teaching and Learning Approach: It includes teaching methods based
on constructivism, which is a learning theory that claims that a new knowledge is
constructed from prior knowledge of a learner (McLeod, 2019). In this theory, the
learners are not considered to be empty slates and that, knowledge cannot be
conveyed without the learner to sense it according to the prior ideas (Fernando &

Marikar, 2017).

Student-Centred Methods: It is also known as constructivist instruction method. It
differs from teacher-centred methods in that, teaching and learning is cooperative,
collaborative and society-oriented (Crumly, 2014). It comprises all methods
of teaching and learning that shift the emphasis of learning from the teacher to the

student.

Teacher-Centred Methods: These are teaching methods that give the teacher a
central role when teaching the students. Here the students are passive recipients of
knowledge delivered to them from the teacher (Crumly, 2014). In this context, the

teacher is the centre of knowledge and in charge of teaching and learning process. In


https://en.wikipedia.org/wiki/Teacher
https://en.wikipedia.org/wiki/Student
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such methods knowledge is transmitted in one direction, which is from the teacher to

students.

Academic Performance: Academic performance is the extent to which a student has
achieved after short or long-term educational goals (York, Rankin, & Gibson, 2015).
It is determined by how well astudent responds to an examination given after
studying and completing a particular subject matter (Moira, Rosemary, & Siobhan,

2018). Academic achievement may be measured by examinations.

Independent Variable: An independent variable in a research is a variable which
upsets the dependent variable (Omari, 2011). This is the variable that a researcher will
manipulate to see if it causes changes on the dependent variable. For example, if
hungry people are throwing a ball, then the independent variable may be the duration

since they got food (Evans & Rooney, 2014).

Dependent Variable: The dependent variable is a variable that is being tested in an
experiment. It shows the effect of manipulating the independent variables. In other
words, the variation, which is observed in the dependent variable depends on the

alteration in the independent variable (Kantowitz, Roediger, & Elmes, 2015).


https://dictionary.cambridge.org/dictionary/english/person
https://en.wikipedia.org/wiki/Test_(assessment)
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter provides literature review about the application of student-centred
teaching and learning methods and its influence on students’ performance. It provides
researcher’s findings, whether SCL methods result into a better learning outcome than
teacher-centred methods in Basic Mathematics performance. Thus, this chapter
consists of conceptual frame work, theoretical framework, the theory of
constructivism, the study variables, empirical literature, student-centred learning
approach and performance in Mathematics, SCL methods and academic performance,
impact of TCL methods in Mathematics, Implementation of SCL methods in

Mathematics and Literature synthesis and the gap.

2.2 Conceptual Framework

The conceptual framework is the organisation of concepts, expectations and principles
that supports and notifies a research (Rajuli & Baharun, 2017). It helps in making
conceptual distinctions and organising ideas in developing research objectives and
hypothesis. It does so by using the independent, mediating and dependent variables.

Thus, the framework for this study is conceptualized as illustrated in Figure 2.1.

A research variable is anything that has a quantity or quality, which varies (Evans &
Rooney, 2014). The conceptual framework in Figure 2.1 shows the independent and
the dependent variables, which are used in this study. The teaching and learning

approach formed the independent variables. The study focused on the interaction
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patterns between teachers and students through teaching and learning method. The
teaching methods which were used in this study are PBL learning, jigsaw, discussion

and role play method.

Teaching and learning

approach / Pre-test
-Problem based learning Students’ performance

-Discussion

- -Pre-test scores
-Role play Teaching and -Post-test scores

Learning Process
-Jigsaw J,
-Lecture
Post-test

Figure 2.1: Relationship between Dependent and Independent Variables
Source: Rajuli & Baharun, (2017)

These methods were used as mediating variables as teaching and learning enhanced
obtaining the scores through testing which were measurable variables. In addition, in
this research lecture method was used as a control variable. The dependent variable
was the students’ performance as shown in the conceptual framework in Figure 2.1.
The performance was measured by student’s scores in Probability tests that were
provided before experimental teaching and at the end. The students’ test scores
determined whether there was an association between teaching method and academic

performance.

2.3  Theoretical Framework of the Study

The theoretical framework connects the researcher to existing knowledge.
Itintroduces and describes the theorythat explains the existence of
the research problem in the study (Abend, 2008). It gives the basis for setting

hypotheses and the choice of research methods. In a research, the theory is the
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primary means in which the research problem is investigated. According to Ayele,
Schippers and Ramos (2007), the theoretical framework may also be described as a

collection of related concepts, which guide the research activity.

The theoretical framework, which guides this study is grounded in constructivist
learning theory. This theoretical framework of the study serves as an assessment
instrument for student-centred teaching and learning. The use of this theory in the
study was suitable due to its emphasis on the use of SCL methods in teaching and
learning processes (Henson, 2004). It is about making an effort to apply student’s pre-
existing conceptions and use of active methods, such as PBL, jigsaw, discussion and
role play in teaching and learning processes so as to improve students’ performance.
The theory of constructivism highlights social interaction in classroom teaching and
learning activities. Furthermore, it emphasizes that the classroom plays an important
role in understanding the reality, which is student-centred teaching (Yilmaz, 2008). In
addition, the theory of constructivism maintains that learners generate knowledge and

skills from their own experiences from their context.

2.4  The Theory of Constructivism in Teaching and Learning

The theory of constructivism materialised in the 1970s and 1980s (Richardson, 2003).
It advocated that students are not passive but active recipients of information in
teaching and learning process as they are able to create their own knowledge during
interaction with their environment (David, 2017). Constructivism emerged from
teaching and learning theories, which are the roots of the current understanding of

effective teaching and learning methods (Bendassolli, 2013; Bhowmik, 2014).
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In this theory, Piaget used the philosophy of assimilation and accommodation to
describe the effective process of teaching and learning (Green, 2012). The act of
assimilating is altering a situation so that it can be placed in pre-existing cognitive
structures. This is the process of changing mental structures in order to receive new

information from the surroundings (Green, 2012; Smith, 2010; Mick & Alan, 2000).

This is the mental procedure of inserting new information into existing mental
structures, consciousness and understanding (Smith, 2010). This implies that when the
learner is provoked with new information, a sense of this information is made by
comparing to information, which is already processed and learned previously, and
tries to fit the new information into the information already possessed. The
information is merged with the already existing context without changing that context
(Rahmat, et al., 2019). In these situations of learning, new questions disturb that
equilibrium which results into creating cognitive differences. This equilibrium refers
to the situation of being intellectually satisfied with one’s existing understanding
(Rahmat, et al., 2019). In order to eliminate the difference and establish equilibrium, it
is necessary to apply learner-centred activities. This situation may occur when the

learner’s experiences become aligned with their internal representations of the world.

On the other hand, accommodation of new information results into adjustment of prior
knowledge within a learner (Green, 2012; Mick & Alan, 2000). It involves reframing
the mental interpretation of external world to accept new experiences. The failure to
reframe the mental interpretations of the external world causes learning to occur

(Green, 2012; Smith, 2010).
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In order to perceive the new information, the learner needs to adjust information,

which already possessed to make room for this new information as shown in Figure

2.2.
Assimilation
Eliminate dissonance
> by assimilating
— information into Y
Equilibrium Cognitive Dissonance existing model. New Equilibrium
l\;:gg;efggﬁqls || New information d_oe_s not | Larger and more
10 be mesh with the existing comprehensive
conceptual model. knowledge.
adequate, Accommodation 7\

Eliminate dissonance by

» revising the existing model

to accommodate the new
information.

Figure 2.2: Assimilation and Accommodations of New Knowledge into a Learner

Source: Adopted from Smith (2010).

During the process of accommodation, old ideas are removed, new hypotheses
constructed and tested, ultimately equilibrium is established and the learner is again
stable intellectually. Once the dissonance is settled, the result is more comprehensive

and secures the level of learner’s understanding (Smith, 2010).

Thus, for improving performance in Mathematics, assimilation and accommodation
principles may be keys in the teaching and learning environment in order the learner
to construct new knowledge from the experience. This is because; effective learning
process is determined by the rate of interaction between individuals’ existing
knowledge against the new knowledge that they chance in daily life through

assimilation and accommodation (David, 2017).
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2.4.1 Assumptions of Constructivism

According to Muirhead (2006), constructivism operates on the following four
assumptions. Firstly, previous knowledge of students has a great contribution to new
learning. This implies that, existing mental framework of students is not only help for
them to know the existing world, but also to understand the new information brought

before them.

Secondly, the existing mental framework of a student is constructed by two processes,
assimilation and accommodation, which are implemented in the Zone of Proximal
Development (ZPD) through scaffolding (Schell, 2014). Scaffolding provides to
students a good learning environment where they can ask questions and receive a
feedback. The ZPD is an imaginary space between the learner being able to do all of
an activity without external support and that of doing it under the support from the
outside help (Slater & Bremner, 2004; Muirhead, 2006; McLeod, 2012). It is the
difference between the student being able to achieve the objective alone and that of

achieving by the aid form external effort as indicated in Figure 2.3.

What is not known to the student.

The Zone of Proximal
Development

Here, the skills are too difficult for a students to
understand alone, but can do so under the guidance and

encouragement of the facilitator.

Learning Progress

What a student can
do independently.

Figure 2.3: The Zone of Proximal Development
Source: Adopted from McLeod, (2012)
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In Figure 2.3, the small inner cycle represents the knowledge, which a student can
learn without assistance from outside. The intermediate cycle represents the imaginary
world of knowledge, which is unknown to the learner (McLeod, 2012). In this region
the learner needs assistance from outside in order to learn the new knowledge. When
the imaginary space between actual and potential development is minimised, then
learning occurs (McLeod, 2019). The teacher as a facilitator has a role of inspecting
that space and enhancing the students to achieve knowledge through the ZPD (Slater

& Bremner, 2004; Muirhead, 2006; McLeod, 2012).

Thirdly, learning is an organic process, which is enhanced by discovery. Therefore, it
is student’s role to hypothesise, predict and construct knowledge instead of learning
facts from teachers. Fourthly, students create new knowledge by reflecting and
making it upon existing framework of knowledge (Slater & Bremner, 2004; Muirhead,

2006; McLeod, 2012).

Thus, through recognising what children are able to achieve alone, as well as what
they are able to achieve with help from teachers, a teacher can plan to teach a lesson
in the effective manner. In this case the students can be helped to move away from the
possibility of performing poorly. This technique of teaching and learning may enable

good students’ achievement in learning Basic Mathematics.

2.4.2 Principles of Constructivism in Mathematics
The constructivist teaching approach changes the process of learning Mathematics,
connecting it with daily life, rather than teaching only abstract formulas (Confrey &

Kazak, 2006). In addition, constructivism addresses how students learn and what


https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-4978-8_31#CR3114
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teachers can do in teaching Mathematics so as to facilitate students' effective
understanding (Semple, 2000; Dagar & Yadav, 2016). That is, the use of SCL

methods helps students’ efficient understanding of mathematical concepts.

The scholars suggest different principles of constructivist teaching and learning which
varies from one scholar to another (Ndlovu, 2013). However, most of them suggest
some essential principles, which are common. The following are the principles of

teaching and learning in constructivism contexts.

Firstly, learning takes place in experiential real environments. Experience is a primary
foundation and catalyst of knowledge construction in an individual as it activates
learning (Ndlovu, 2013). The experiential environments are essential in learning so
that an individual learner constructs a representation of the real world, not artificial
world (Aljohani, 2017). In fact, experiences are important in learning as the individual
learner constructs understanding that is feasible in his own meaningful manner.
Secondly, learning involves social understanding in the community (Ertmer, &
Newby, 2013). Thirdly, the contents for learning should be relevant to learners. The
knowledge to be attained has to be relevant to current situation, context,
understanding and goals of the learner (Ertmer & Newby, 2013). The relevant content
increases motivation to the learner as the individual comes to understand the need for
certain knowledge in the real life. The increase in motivation to the learner’s results to

the increase in students’ academic performance.

Fourthly, learning content have to consider the prior knowledge of learner (Ertmer, &
Newby, 2013). In order to know the learning needs of students it requires

understanding of the student’s prior knowledge. This helps teachers to be able to
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create effective experiences, resulting in effective learning to students (Aljohani,
2017). Fifthly, the assessment have to be formative in order to inform the teacher
about future learning experiences through observed feedback from assessment (Ertmer
& Newby, 2013). This formative assessment is necessary to share with students in

creating the next learning experiences.

Sixthly, students should be encouraged to be active in teaching and learning process
(Ertmer & Newby, 2013). This activeness requires that students to regulate their
knowledge and construct new knowledge from existing knowledge, the teacher being

only a facilitator (Duffy, Thomas, & Cunningham, 2001).

Finally, in accordance with the theory of constructivism, teachers work as attendants
and helpers of students in the learning process (Ertmer & Newby, 2013). That is, there
is no knowledge to transmit from teachers to students. The role of teachers is to lead
students to the expected learning objectives. Therefore, the application of principles of
constructivism in teaching and learning activities can promote students’ academic

performance.

2.4.3 Implications of Constructivism in Student-Centred Learning Settings

Constructivism has significant implications to SCL setting. Firstly, teaching cannot be
regarded as only transmission of knowledge from educated person to uneducated one.
It is a facilitation activity where an expert assists the learner in gaining the required
knowledge. In this case, teachers provide students with opportunities to test their
current knowledge as a base of new knowledge (Morrison, 2014). Secondly,
acknowledgement of teachers on the prior knowledge of students and linking that

knowledge to the new experiences leads to effective learning (Kong, 2002;
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Applefield, Moallem, & Huber, 2000). Thirdly, teachers can encourage students’
interaction in teaching and learning process where the participants can become clear
about their own understanding by comparing it to their peers (Kong, 2002; Applefield
et al., 2000). Fourthly, being student-centred in learning involves negotiation between

the teacher and learners.

Generally, from the above principles, in the teaching approached from constructivist
perspectives, teachers make the social context of classroom an important aspect. They
accept that, students possess different views of environment, and that a teacher is part
of learning not material provider. Hence, they value student’s understanding rather
than the rate of transmitting information, which is important aspect in improving

students’ performance.

This understanding of constructivism frames of SCL methods enables teachers to
reflect on how the classroom is organised as well as the teaching methods in order to
support students’ learning (Duffy, Cunningham, & Thomas, 2001). Students’
involvement in analysing their learning needs, preparing learning objectives as well as
teaching and learning process promotes student’s active learning (Applefield et al.,
2000; Kong, 2002). The goal of learning cannot be limited to ejecting out information
but the students’ understanding (Duffy, Cunningham, & Thomas, 2001). In this case,
constructivism suggests students to participate in designing the activities with their
teacher so as to provide to each individual student an effective learning outcome
(Morrison, 2014). This means, teachers serve as friends and facilitators in exchanging

subject matter in learning process, thus promoting students’ performance.
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2.5  The Study Variables and Constructivism in Learning Mathematics

This part describes the perspectives of constructivism about the relationship between
SCL methods and the students’ academic performance. The SCL methods described
are PBL, discussion, jigsaw and role play. Constructivism is the bases of the study
variables in this research as it prescribes participatory methods for teaching and
learning. In addition, according to the theory of constructivism, SCL methods are

capable of promoting students’ performance.

2.5.1 Problem Based Learning and Constructivism

The PBL method is a constructivist teaching method as it emphasizes cooperative
learning between the teacher and the learner, the teacher being a facilitator (Hung,
2011). The PBL method streams a constructivist standpoint in teaching and learning
as the role of the instructor is to guide the learning process rather than providing
knowledge to learners. From this viewpoint, feedback and reflection on the learning
process as part of the theory of constructivism are vital components of PBL (Yew &
Goh, 2016). Additionally, the proponents of PBL argue that when students apply the
method for their own learning, they integrate the new knowledge efficiently (Hung,
2011). In this method, the students need to gain some knowledge of the problem at

hand in order to apply in determining the solution.

Therefore, the use of PBL method in Mathematics as a teaching strategy according to
constructivism can be more effective than lecture method. PBL in Mathematics
supports the use of self-directed learning as well as learning from peers which is a
principle of constructivism (Smith, 2016). Thus, the application of PBL method

supports students to learn Mathematics efficiently. Hence, when it is adopted in
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teaching and learning Mathematics, it may have the capability of improving students’

performance (Roh, 2003).

2.5.2 Discussion Methods and Constructivism

Discussion method as a constructivism method of teaching gives leaners a sense of
belonging to learning activity in classrooms (Dagar & Yadav, 2016). This is because;
the use of discussion method in teaching and learning promotes learner’s confidence
and participation in the learning activity (Stephen & Stephen, 2005). The confidence

in learning gives students ability of understanding and performing well in the lessons.

This is because in this method the students have great chance to contribute to the
learning experience while interacting with their peers (Bennett, Hogarth, Lubben, &
Campbell, 2005). Thus, discussion method may be capable of giving leaners
opportunities to understand information through active experience and reflection of

the subject matter (Schoenfeld, 2006).

2.5.3 Jigsaw Method and Constructivism

Jigsaw method is among the constructivism learning methods. Its purpose is to
increase the students' responsibility in learning process and also to learn from other
members of their group (Sulisworo, Firdausy, & Ishafit, 2016). The basis of
constructivist teaching is that learning occurs during learner’s active participation in
the process of knowledge construction. Thus, constructivist learning is the foundation
of jigsaw method (Sulisworo, Firdausy, & Ishafit, 2016). That is, jigsaw method is a

practical implementation of constructivism.
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In addition, Jigsaw method has ability of promoting both social and academic goals of
students (Dell’Olio & Donk, 2007). Therefore, jigsaw method is an implementation of
the constructivism in teaching and learning process. Thus, application of jigsaw

method may enable students good performance in the subject learned.

2.5.4 Role Play and Constructivism

Role play is also a practical implementation of the theory of constructivism. The
effective application of role play method in teaching and learning process brings about
good performance of the learners (Blatner, 2000). It is due to the fact that role play is
a motivating method of engaging students in preparing activities as well as presenting
in classrooms. Moreover, in Mathematics, role play encourages students to construct

their own knowledge, which is a principle of constructivism.

Furthermore, it gives students a chance to experience real life in a way, which is more
appropriate to their own learning which is also the principle of constructivism.
Through this method students can acquire skills and abilities efficiently. In this
method, students can be like responsibility in peer learning, group work, confidence
and problem solving capacity that would be difficult to develop by using TCL
methods (Chaviaris & Kafoussi, 2010). Thus, role play method makes teaching and

learning process effective according to the theory of constructivism.

2.6 Empirical Literature
The literature reviewed in this chapter is among the national and international studies
on SCL methods, Competency Based Curriculum (CBC) and student’s academic

performance in Mathematics as well as other subjects. In these studies, scholars found
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out the effectiveness and efficiency in application of SCL methods. Furthermore, they
speculated the causes of persisted poor students’ academic performance in various
subjects and geographical areas. This literature revealed that in those environments
and subjects, teaching methods have significant influence on student’s performance.
Those literatures suggested that using appropriate teaching methods in a given subject
leads to good performance, while inappropriate teaching methods results into poor

student’s performance.

The empirical literature in this study includes the studies conducted in Tanzania and
other countries worldwide. These studies are Gezahegn (2007), Nara (2011), Msonde
(2011), Kitti (2014), Mtitu (2014), Makunja (2015) and Michael (2015).

Gezahegn (2007) studied on barriers to teaching and learning as the cause of poor
performance in Mathematics in Ethiopia. In this study it was found that, the types of
teaching methods were among the impediments on students’ academic performance.
A similar study was conducted in Kinondoni district by Nara (2011) about the impact
of CBC on student’s learning habit. The findings revealed that teachers and students
had poor understanding of CBC. It was further revealed that TCL was a dominant
method of teaching in secondary schools. This teaching approach lowered the
student’s academic performance.

Another study was done by Msonde (2011) about enhancing teachers’ abilities on
student-centred approach (SCA) by learning study in Tanzanian secondary schools.
Despite being exposed to SCA as far as 2000s, teachers in Tanzania failed to
implement them in classrooms. In this study, it was observed that, learning study

improved teacher’s competencies on SCA. Likewise, (Munyao, 2013) assessed the
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extent of using SCL methods in Mathematics in secondary schools under SMASE
project in Kenya. The findings revealed that, SCL methods were used to a large extent
in teaching and learning Mathematics. However, negative attitude towards the subject
and inadequate text books impeded the effectiveness such progress.

Moreover, Kitti (2014) investigated the consequences of teaching methods on
student’s academic performance in Tanzanian public secondary schools in Mwanza.
In that study, it was observed that, demonstration, question-answers and brainstorming
were mostly used teaching methods. Furthermore, Mtitu (2014) made a study to assess
the application of SCA in Tanzania. His findings showed that teacher’s practices on
SCA were affected by language, class sizes, curriculum design and shortage of
instructional resources. These barriers hindered the progress of implementing SCA
methods. Another impediment according to Mtitu (2014) was the lack of in-service
training programmes to teachers. Likewise, Makunja (2015) evaluated the adoption of
CBC in improving the quality of secondary education in Tanzania. The findings
showed that the majority of teachers who are major implementers of the curriculum,
lacked knowledge and skills on implementing CBC effectively.

Furthermore, another research was done by Michael (2015) on the factors that lead to
poor performance in Mathematics in Kibaha district secondary schools. In this
research it was revealed that, teaching and learning Mathematics was facing barriers
such as poor teaching and learning methods, lack of motivation to students’ self-
practice as well as student’s poor background in Mathematics. This made
implementation of SCL methods difficult. Thus, student’s academic performance

among many factors was a consequence of choice of teaching and learning methods.
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Moreover, Adunola (2011) stated that, selecting a best teaching method to be used by
facilitators for teaching and learning a particular knowledge can bring the desirable
academic changes to students. In addition, a teaching and learning method is effective
if it responds to the learners’ needs, because every learner interprets and responds to
questions in a distinctive way, which is different from another individual (Chang,

2001; Treacy, 2017).

As such, a particular teaching method, which responds to student’s needs, influences
positively the student’s academic performance. Generally, all studies showed that, the
choice of teaching and learning method in teaching and learning activities may have a

particular impact on the students’ academic performance.

2.7  Student-centred Learning Methods and Performance in Mathematics

In constructivism, it is believed that SCL methods are more efficient and suitable for
classroom teaching and learning compared to lecture methods (McLeod, 2019). This
implies that applying SCL methods in teaching Mathematics may lead to better
understanding of the subject matter. Additionally, from the understanding of
constructivism, teaching Mathematics is equipping students with conceptual
understanding of the skills that enable to develop mathematical concepts efficiently
which in turn enhance higher performance of students (Nyaumwe, 2004; McLeod,
2019). Furthermore, according to Nyaumwe (2004), ineffective application of SCL

methods causes poor academic performance of students in Mathematics.

The adoption of SCL methods lead by the introduction of the concept of discovery

learning resulted into improvement of students’ academic performance (Greitzer,
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2002). Teachers applied the SCL methods to promote interest and enjoyment among
students (Hesson & Shad, 2007). The methods also motivated goal-orientated
behaviour among students. This makes it effective in improving student’s
achievement. Thus, the application of SCL methods may influence positively the
learning process leading to positive impact on the student’s academic performance

(Hesson & Shad, 2007).

It is believed that, students perform better when teachers employ procedures that make
teaching and learning processes easier for them (Duatepe, 2005). These teaching and

learning processes include those which engage students actively in learning process.

Moreover, the previous studies show that students who are exposed to SCL
instructions, performed significantly better in Mathematics than those students who
were exposed to TCL methods. The changes in knowledge and skill levels to a learner
was anticipated to occur efficiently when teaching and learning was done by using
SCL than TCL methods. Thus, SCL methods may be more effective than TCL

methods in teaching and learning Mathematics.

2.7.1 Student-centred Learning Methods and Performance Worldwide

Studies in different parts of the world show that there is a positive relationship
between the application of SCL methods and students’ academic performance. In
order to meet the developments of the third millennium, students need to be enhanced
to improve their skills of creative thinking through SCL methods so as to be able to
solve problems in societies (Duatepe, 2005). This was also revealed by Richardson
(2003) in an examination of student performance by using SCL methods, where a

more positive learning outcome was found as compared to TCL methods.
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In the research on implementation of SCL method, it was evident that the
implementation of LCE in different contexts indicated failure (Schweisfurth, 2011). A
similar situation was reported across the developing countries setting (Harley et al.,
2000). The effort of teachers and students to make the paradigm shift towards SCL
methods faced challenges instead of success (Nakabugo & Sieborger, 2001;

Tabulawa, 2003).

In another study, which was conducted by Haas (2002) it was found out that the type
of teaching methods, which were applied, influenced the student’s performance
negatively or positively. It was observed that, the constructivist teaching methods had
a positive influence on students’ academic performance while TCL methods showed
little influence. However, it was further witnessed by the researchers that, majority of
Mathematics classes were teacher-centred, students being inactive recipients of
knowledge delivered to them by instructors (Tha’er & AbdulRahman, 2015; Hsu,

2016).

Additionally, Renate, Motschnig-Pitrik and Holzinger (2002) in America revealed
that, the students in classes were TCL based. The teachers lectured to them for the
sake of completing syllabus within the allocated time. This was also found by Yilmaz
(2008) who conducted a study on constructivism. In addition, there was reluctance to
SCL methods by teachers, which developed from competing ideas of desired student
learning (Garrett, 2008). Similarly, Chang, Koay, Kaur, and Lee (2001) had such
observation in Singapore. In this research, it was observed that TCL methods
dominated among primary school teachers to a large extent. It was observed that,

student’s higher performance in Mathematics may be attained if teachers apply SCL
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methods. Furthermore, it was found that the approach contributed to increased student
motivation toward learning which lead to good academic performance (Tha’er &
AbdulRahman, 2015; Pia, 2015). On the other hand, the application of TCL methods
lowered the efficiency of teaching and learning process. In fact, the less the students
participate in teaching and learning process, the more they are not responsible for their

learning, hence the low they perform in examinations.

In the world it was revealed that, there were several barriers that hindered the
implementation of SCL methods in teaching and learning Mathematics in various
places. Among these barriers are heavy workload to teachers, overloaded classes and
insufficient knowledge about SCL methods to teachers (Pia, 2015). These barriers
caused teachers to maintain TCL methods in teaching regardless the appreciation of

the benefits of SCL methods.

In additional, insufficient learning resources, subject culture and teacher’s attitude
toward SCL methods showed to be among the significant barriers worldwide in
applying the SCL methods (Tha’er & AbdulRahman, 2015). Generally, the studies
show that, students’ performance in Mathematics is influenced by teaching and

learning method worldwide (Campbell, Kyriakides, Muijs, & Robinson, 2004).

2.7.2 Student-centred Learning Methods and Performance in Africa

The effects of using TCL methods in teaching and learning Mathematics have been
observed on low student’s academic performance in classroom tests and examinations
in various parts of Africa (Al-Agili, Mamat, Abdullah, & Maad, 2012). This fact is

also witnessed by Globa, Wokadala and Bategeka (2010) who found that effective
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application of SCL methods contributed largely to better student’s academic

performance as compared to TCL strategies in Uganda.

On the contrary, in Nigeria, Adunola (2011) observed that, the poor academic
performance by the students in Mathematics was interconnected with the solicitation
of TCL methods by teachers in imparting knowledge to students. Also, in Zambia it
was observed that in the teacher-centred environments during teaching and learning
processes the students’ performance in Mathematics remained poor (Mawere, 2013;
Vavrus, Bartlett, & Thomas, 2011). This implies that, low student’s performance in
Mathematics in Zimbabwe was a result of application of TCL methods. Similarly,
Chauraya and Mhlolo (2008) in Zimbabwe witnessed that students’ performance in
Mathematics was low. It was observed that teaching methods, which were used by
teachers in teaching Mathematics, were largely teacher-centred. The application of
such methods was encouraged by factors such as scarcity of teachers, lack of

resources and large class size.

2.7.3 Student-centred Learning Methods and Performance in Tanzania

In Tanzania, educators and policymakers acknowledge the application of SCL
methods in improving the learning process and promoting students academic
performance. This enables the learners to acquire ability of solving real life problems
in the society. For example, the Tanzania Development Vision 2025 states that,

Education should be treated as a strategic agent for mind-set
transformation and for the creation of a well-educated nation,
sufficiently equipped with the knowledge needed to competently and
competitively solve the development challenges which face the nation.
In this light, the education system should be restructured and
transformed qualitatively with a focus on promoting creativity and
problem solving (MOEC, 2004).
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Policies and syllabi for secondary schools also underline the application of SCL
methods by teachers in the classroom. There is an emphasis for teachers to apply
learner friendly practices in classrooms, which are interactive in teaching and learning

(MOEC, 2004).

These viewpoints are in line with reports of the World Bank and HakiElimu about
Tanzanian education in which SCL methods are pointed as good methods in teaching
and learning Mathematics (Kitta & Tilya, 2010). In Tanzania, teachers are encouraged
to be learner-centred in order to maximise students’ participative learning so as to
improve the students’ performance. Teachers are encouraged to assume the roles of
facilitators so as to promote and guide students in learning processes using the
appropriate methods. Under these situations, the students can learn by doing through
methods such as simulation, role play, discussion, problem solving, demonstration and

experiments (MoEVT, 2007).

The student’s performance in Mathematics is among the current education sector
issues of the Tanzanian government (HakiElimu, 2013). It has been observed that, the
performance may be high or low depending on the choice of methods and its
application. For instance, Kitta (2004) using some of CSEE results from NECTA
observed that, the failure rate of candidates in National examinations in ordinary level
secondary schools had been high for many years being a consequence of application
of TCL methods. Still, there are candidates with scores of an F grade in CSEE in the
Mathematics examinations to current years. The student’s performance in
Mathematics examinations has been poor in consecutive recent years as indicated in

Table 2.1.
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Table 2.1: Students’ Performance in National Mathematics Examinations

Number of candidates | Number of candidates
Year Percentage
sat scored an F grade
2013 352,179 289,562 82.22
2014 240,160 193,138 80.42
2015 383,851 319,521 83.24
2016 349,202 320,849 91.88

Source: CIRA 2013-2016 (NECTA)

The information in Table 2.1 shows the number of students who sat for the Form Four
National examinations and the number as well as percentage of candidates who failed
by scoring F grade from 2013 to 2016. In Table 2.1, the results reveal that student’s
poor performances in Mathematics for those years were above 80%. This implies that
only less than 20% of the candidates performed well in Mathematics national wise in

whole period.

Similarly, in Kinondoni, in Dar es Salaam region, there has been a large number of
students failing in Basic Mathematics examinations for a number of years. This may
also be a consequence of application of SCL methods in mathematics (Michael,
2015). The performance of some secondary schools from Kinondoni district is shown

in Table 2.2.

In Table 2.2 there are 15 secondary schools, years and percentages of candidates who
scored an F grade in Form Four National examinations in Kinondoni district. Each
row in Table 2.2 shows the performance of a singles school. The second column
shows the name of school using pseudocode and the last four columns shows the

students’ performance in the respective school.
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Table 2.2: Form Four CSEE Results in Kinondoni District from 2013-2016

Percentage of candidates of scored F grade

SIN School 2013 2014 2015 2016 Mean
1 SA 84.6 95.2 92.2 96.2 92.1
2 SB 80.2 75.2 83.5 86.5 81.4
3 sC 86.5 88.4 86.9 79.8 85.4
4 SD 75.8 85.6 89.5 60.3 77.8
5 SE 65.6 745 715 64.6 69.1
6 SF 86.9 79.4 87.8 88.3 85.6
7 SG 97.4 92.6 93.6 95.4 94.8
8 SH 84.8 81.8 73.3 80 80.0
9 S| 82.7 91.4 87.8 85.6 86.9
10 sy 93.5 87.7 95.9 92.8 92.5
11 SK 91.6 100 94.4 100 96.5
12 SL 97.4 78.4 95.8 93.3 91.2
13 SM 95.2 87 89 85.4 89.2
14 SN 705 725 74.2 78.6 74.0
15 SO 81.4 80.7 82.8 80.2 81.3

Over all schools mean 84.9 84.7 86.5 84.5 85.2

Source: CIRA 2013-2016 National Examinations Council of Tanzania (NECTA)

The performance is shown for the years 2013 to 2016. The mean column shows the
average percentage of students who scored F grade in a school for the mentioned
years. The means show the average percentage of students who scored an F grade for
the 15 schools in a given year. These results show that more than 85% failed to

perform the examination during the mentioned years.

Owing to the students’ exceedingly poor performance in Mathematics, the
government of Tanzania introduced various projects such as SSP, SMP, In-Service
Training (INSET), TEAMS, ETP and ESDP in combatting the problem of such under
performance (URT, 2004; Osaki, 2007). According to Osaki (2007), one of the
objectives of introducing such programs was to rise up teacher’s academic
qualifications as well as competence in teaching in order to improve student’s
performance. The government emphasised on INSET and re-training as compulsory
programs for the sake of increasing teacher’s efficiency in teaching and learning

processes (URT, 2004).
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Additionally, in 2004-2009 the government implemented ESDP which was under the
SEDP 1 so as to improve the quality of secondary education. Another program known
as Teaching in Action (TA) which was an annual week-long workshop for Tanzanian
secondary school teachers was introduced, and it aimed at improving the teachers’
ability to incorporate SCL methods into their classes in biology, chemistry, English
and Mathematics (Vavrus & Bartlett, 2015). The program took place in 2007 as

partnership between the Tanzanian host institution and the United States.

Thereafter many other programs were implemented for the same purpose. Among the
quality improvement components of the plan addressed the case of SCL methods in
Basic Mathematics. Nevertheless, these programs were not seriously put into
mainstream in the system by that time a factor, which led to its inefficiency (Osaki,

2007).

2.8  Student-Centred Learning Methods and Academic Performance

Student-centred learning methods contend learners to construct knowledge through
their experience so as to promote good academic performance. These methods
developlindependence of a learner by putting responsibility of learning process in
control of learners themselves (Jones, 2007). So in SCL methods students have a
control over their own learning. The presence of teacher’s flexibility and
responsiveness to student’s prior experience needs and interests increases students’
participation (Schoenfeld, 2006). In addition, when teachers make instruction in line
with student’s learning expectations they enhance effective student’s understanding on

the subject content which leads to high academic performance (Baeten, Parmentier,
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Struyven, Vanderbruggen, & Dochy, 2016). In general, SCL methods seem to have

great capability of improving student’s competence on learned experience.

It is believed that people know Mathematics as all about computations as they are
familiar with only the computational aspects of Mathematics. In contrast,
computations are merely tools in Mathematics, which includes problem solving,
characterising as well as understanding structures and patterns. Computations only
provide means of realising the required solution (Garrett, 2008). Here, characterising
includes defining and describing the properties of numbers, sets, graphs and other

mathematical concepts.

Scholars group the types of SCL methods in different categories. According to Dorier
and Garcia (2013), the categories of SCL methods are cooperative and inductive. In
cooperative learning, students work on activities in teams. The cooperative learning is
also known as participatory learning which include methods such as group discussion,
think pair-share, buzz group, fishbowl, snowball, simulation, fieldtrips, role play,
jigsaw, projects and brainstorming (Mtitu, 2014; URT, 2010). Some of inductive
methods include inquiry-based learning, PBL, project-based learning (Ministry of
Education and Vocation Training, 2008). This study uses PBL, jigsaw, discussion and
role play in finding out the influence of SCL on students’ academic performance in

Basic Mathematics.

2.8.1 Problem-based Learning Method and Academic Performance
It is an instructional method in teaching and learning Mathematics. According to Bay

(2000), PBL is a teaching method, which in turn becomes a powerful instrument of
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solving real life problems. In this method, learning commences with a problem that is
to be solved which is asked in such a way that students have to know the insights of

new knowledge before they find its solution (Siswono, 2010; Araz & Sungur, 2007).

The students comprehend the problem, collect the required information, suggest
possible answers, evaluate options and present conclusions. The student’s successful
experience in managing their own knowledge assists them to solve the mathematical
problems competently. The PBL method provides the students with chances to think
critically, present their own ideas, and communicate with peers (Siswono, 2010). This
model has ability of developing active learning and problem solving skills to students.
In such classrooms where PBL method is applied, students take more responsibility

from the teachers for their own learning (Araz & Sungur, 2007).

Furthermore, the proponents of PBL in Mathematics proclaim that students become
more competent by learning mathematical knowledge through searching (Siswono,
2010). This is because during learning the students change their role from being
inactive listeners of information to active learner, which raises effectiveness in

learning.

On the other hand, it is observed that Mathematics is one of the hated subjects in
secondary schools (Gravemeijer, Julie, Ohtani, Stephan, & Lin, 2017). Students tend
to run away from the subject thinking that Mathematics is difficult. The PBL method
improves student’s teamwork, problem solving skills and communication skills like
other SCL methods so making the subject interesting to learners. The aim of this

learning method is simplification of information, which is founded on learner’s prior
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knowledge and experiences (Mangle, 2008). This method enables students to learn
new knowledge by facing the problems to be solved instead of being spoon fed by
teachers (Araz & Sungur, 2007). This is because PBL involves systematic planning of
steps for the attainment of the presumed teaching goals by learners alone (Mangle,
2008). In addition, in PBL, the objective is not the reproduction; recall and learning of
passively received learning material but the activity and creativity of students in the

lesson.

The importance of PBL method lies on the fact that, the challenge of globalisation
today requires students to acquire problem solving skills besides good procedural and
conceptual knowledge of Mathematics. This requires learners to be equipped with
adequate skills in solving them. It is because, the use of problem solving method as an
educational tool to enhance learning promotes student’s independent learning
capabilities (Eng, 2001). Roh (2003) argued that within PBL method environments
teacher’s instructional abilities are more significant than in teacher-centred
classrooms. That is the actual performance of students is revealed clearly when
students are involved actively in learning process with the teacher. It is because, in
PBL environments teachers engage students in organising information and using their

knowledge in learning rather than presenting mathematical knowledge to students.

2.8.2 Jigsaw Method and Students’ Academic Performance

In Jigsaw methods the classroom activity is organised so that it makes students depend
on each other in the learning process. In this method the class is divided into small
groups and also the assignment is broken into pieces so that each group assembles the

individual pieces in order to determine the answer to the given problem (Hedeen,
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2003). Jigsaw method is based on groups’ dynamics and social interactions among
students. It is a cooperative learning method used in teaching and learning which was
invented by Aronson in 1978 (Doymus, 2007). This method makes every student to be
responsible for teaching some of the materials to other members in the group (Hedeen,

2003).

In this method, each student is allocated to two different groups, the home group and
the expert group. Initially, the students meet in their home groups, and each member
of the home group is allotted a portion of the material in order to learn and become an
knowledgeable in the allotted part (Doymus, 2007). This method permits every
student to prepare a part of the assignment outside the classroom and later all students
turn back to their original groups (Grasha & Yangarber, 2000). Then they teach each
other within the groups. Then, the students in the expert groups discuss the topic
altogether so that all members of the group understand the subject matter. Then, each
group visits other groups to learn other parts of the topic. Each of the groups in the
class is tasked to teach the subject in turn until the completion of the topic. Then, the
students from each groups return back to their home groups where they will now teach
their lesson to the other groups in the class (Adhami & Marzban, 2014). This method
permits students to participate in learning process and feel comfortable about the task

which is given to each member as well as the group as whole (Lucas, 2000).

After the students have discussed in all groups, the teacher performs some activities
with individual student in groups in order to convey uniformity of knowledge among
the students. Then, the lesson is concluded by making the evaluation (Simsek, 2007).

Under this method, student’s academic performance is monitored closely during
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presentation by the teacher so as to identify any student whose performance is poor

for further assistance.

2.8.3 Discussion Method and Students’ Academic Performance

This method involves contribution of ideas and experiences as well as solving
problems in groups in order to promote students’ understanding. In discussion
method, participants present multiple points of views, respond to ideas of others
members in the group and reflect on their own ideas in order to build a new expected
knowledge (Eggen & Kauchak, 2012). It may also be among students themselves for
the purpose of broadening their thinking or acquiring new concepts. This method of
learning may occur among members of a class, small group, or the whole class and
may be led by a teacher or a student. It is a strategy that utilises the interaction
between facilitator and students as well as among students in order to achieve the

planned learning objectives (Jacobsen, Eggen, & Kauchak, 2009).

The implementation of group discussion method includes three steps, which are
introduction of the topic, exploration and closing (Eggen & Kauchak, 2012). During
introduction, the teacher provides a problem to the group as the opening of discussion.
During exploration, students discuss the content of the topic in text and reference
books, clarify thinking and provide contributions to the lesson. Finally all groups

come together for concluding the subject matter.

In additional, discussion is preferred in teaching and learning when groups are small
as compared to large group discussion (Stephen & Stephen, 2005). This is because,
the participation of students in the discussion is higher when groups are small than

when they are large (Rahman, Jumani, Ajmal, Khalil, Malik & Sharif, 2011).
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Discussion method is an efficient method in promoting conducive teaching and
learning situation to students (Igwebuike & Atomatofa, 2013). This is because in this
state students and teachers, share information, ideas and opinions in working for the

subject matter (Cruickshank, Jenkins & Metcalf, 2012).

In fact, studies in this area suggest that group discussion is among the effective
methods of teaching and learning (Fry, Ketteridge & Marshall, 2014). Discussion can
make learning efficient like PBL, jigsaw and role play if it is properly planned,

implemented and controlled.

2.8.4 Role Play Learning Method and Students’ Academic Performance

The classroom activity in which students take on roles and act out an imaginary or real
situation in teaching and learning process is known as Role Play. This method of
learning complements the lecture method (Armstrong, 2003). Fundamentally role play
is the exercise of students taking on specific roles, especially ones in which they are
not familiar. They then act them so as to learn the new concepts (Sogunro, 2004). The
guidelines for the role play are modelled on realistic criteria so that the students can
get as close to the real situation as possible (Rao & Stupans, 2012). In this method
students take a role of someone else so that they can understand a situation from a
different perspective than they normally would. Likewise, Westrup and Planander
(2013) described role play method as an experimentation in which the character is

asked to behave as a particular person in a certain context.

In this method the instructor has to define clearly the problem situation and student’s
roles by providing clear instructions. By making students take on roles in teaching and

learning process, they practice empathy participation. This leads to self-reflection and
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awareness of the student as a learner (Westrup & Planander, 2013; Sogunro, 2004).
Moreover, role play as an activity applies imaginary characters as well as scenarios in
order to accomplish expected lesson objectives (Ahmad, Shafie & Latif, 2010). Role
play is used as a tool suitable for teaching student than TCL methods (Hovres & Cruz,
2009). This is due to the fact that, it allows assessment of knowledge situations and

provides opportunity to students to practice the acquired skills.

Role playing involves stages of preparation, playing and evaluation of the lesson
(Chaviaris & Kafoussi, 2010). In preparation, tasks such as defining the problem,
establishing the situation, forming characters and briefing may be done. The
students rehearse the subject matter in preparation for performance as well as
improving abilities within the role. The playing stage involves acting, analysing,

discussing and finally evaluating the game (White, Way, Perry & Southwell, 2006).

Role play is grounded on the philosophy that, knowledge is within the learner, not in
experts, books or any other resource (Hovres & Cruz, 2009). This implies that, books
only develop and qualify the already existing knowledge within the learner. Therefore,
students share the knowledge they have, clarify the understandings of each other’s
knowledge and finally make regulation of their understanding making it common. In
this case, the self-concept is changed through the involvement in a real life-related

learning experienced situation (Michael, 2006).

In numerous contexts, role plays method shows to be effective in attaining the
learning objectives in the three learning domains which are affective, cognitive and
psychomotor (Rao & Stupans, 2012). However, there are some drawbacks in applying

role play including the amount of time required to prepare the teaching and learning
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activity (Armstrong, 2003). But, if teachers prepare it well, the benefits can far
outweigh the effort used. Moreover, using role play as a teaching tool in Mathematics

may help students change behaviours and apply it in real-world settings.

2.9  The Impact of Teacher-Centred Teaching Method in Mathematics

In this method, the students obtain information from the teacher without relating their
understanding to the subject taught. This teaching method is theoretical and
memorizing rather than practical (Teo & Wong, 2000). It does not apply activity
based learning to encourage students to learn real life problems based on pre-existing
knowledge. Since the teacher controls the transmission and sharing of knowledge
while minimizing time, the teacher can attempt to maximize the delivery of material at
the expense of understanding. In order to address such problem, Zakaria, Chin and
Daud (2010) stated that teaching should not merely focus on dispensing rules,
definitions and procedures for students to memorize, but should also engage students
actively as primary participants. Under this method, students obtain material from the
teacher without building their inter-relationship with the content being taught causing

poor students’ academic performance.

2.10 Implementation of Student-Centred Learning Methods in Mathematics

Student-centred learning methods are applauded by researchers as teaching and
learning practices which satisfy the students’ needs and interests. They have been
advocated by educators for the paradigm shift in teaching and learning. Yet teaching
and learning process is still dominated by TCL methods. A number of previous
studies have shown that the implementation of SCL methods is very little despite the

acceptance in theories and principles (Schweisfurth, 2011).
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A study was carried in Malawi and found that there was no clear evidence that
teachers put SCL into practice during their pedagogical classroom teaching (Mtika &
Gates, 2010). Other studies also confirm that the teacher’s belief and their practices
were not congruent (Fung & Chow, 2010; Petek, 2013; Karimi & Nazari, 2017). The
discrepancy could be illustrated by inconsistency between advocated beliefs and
theory in use (Petek, 2013). Estes (2004) argued that, despite claiming to value
student-centred methods, teachers still apply teacher-centred practices and their
espoused values which are inconsistent. However, there are a number of cases of
successes in adopting SCL methods in classroom practices and the shifts of
perceptions and attitudes toward SCL methods (An & Reigeluth, 2011; Tawalbeh &

Al Asmari, 2015).

The implementation of the SCL methods faced numerous obstacles in various parts of
the world. The study of middle school students across the United States confirmed
that SCL was positively correlated with learners’ performance (Lall, 2010). The
learners were positively motivated and seriously engaged in their academic work
when they perceived that their teachers were employing SCL such as stimulating
thinking, listening to students and catering for the different needs of learners (Meece,
2003). Knight and Wood (2005) found that students achieved better academic
performance through interactive learning. Despite the significant role that
Mathematics plays, most of the students find it difficult subject and hate it (Jameela &
Alib, 2016). Some researches show that, the limited capability to implement SCL
methods, results into such students’ loss of interest towards Mathematics (URT,

2010).
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Based on these findings, teacher’s use of TCL methods was not encouraged by
teachers themselves but rather influenced by factors such as large class sizes, subject
culture and scarcity of teachers. Besides, regarding the observation of Kitta (2004)
and Mosha (2012), in Tanzania students’ performances in mathematics had been

found to be the poor of all subjects for a long time.

Furthermore, Msonde (2011) also found that involving teachers to reflect on their
classroom practices produced good results to student-learning and teacher professional
capabilities in Tanzania as well as other countries such as Japan, China, the United

Kingdom and the US.

Similarly, Tabulawa (2003) noted that, apart from the popularity of SCL methods in
the 21st century, in practice, the methods were deprived by teacher-centred methods.
It was due to some obstacles as well as cultural influence on teacher-student
relationships which created conditions that sustained teacher dominance in

classrooms.

Furthermore, in Zimbabwe, teachers had continued to use teacher-centred methods
avoiding SCL methods due to congested classes and scarcity of teaching and learning
resources. They mainly used TCL methods for content coverage at the expense of
students understanding (Chauraya & Mhlolo, 2008). In additional, the education
authorities required from subject teachers the coverage of contents rather than
understanding of students. This shows that the way Mathematics was taught in
Zimbabwe by the time was through lecture (Gladys et al., 2012). The issue of class

size was one of the problems, because in a particular class the number of students was
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large with respect to the normal number of 45 students in a class. This made difficult

to cover a given one hour activity to all groups in such a class during an hour lesson.

Likewise in Tanzania, teachers were able to implement SCL methods only if they
strived to understand student’s needs, interests and their diverse prior experiences
which were significant in new knowledge construction processes (Mtitu, 2014). This
implies that, due to large number of students in a class with diverse needs and
interests such task to teachers was difficult to implement. Owing to the prevailing
application of TCL methods, the Ministry of Education and Vocational Training
(MoEVT) introduced SCL to shift the emphasis from lecture method in the curriculum
to SCL methods so as to improve the quality of education in the country (URT, 1993,
Omari, 1995). This is because, despite being trained in LCA in pre-service and in-
service programmes, the teachers in Tanzania had yet to change their teaching
practices in secondary schools. This observation implies that, the teachers were not
implementing it efficiently (Msonde, 2009). These perspectives indicate that the
implementation of SCL methods in Mathematics classes was deprived by teachers.
This has a connection to constructivism, which asserts that, a fundamental challenge
in SCL methods is for a teacher to change from teacher to student and changing
students from inactive learners to active participants in learning environments

(Adams, 2006).

However, some scholars criticise constructivism claiming that, it undermines the place
of teacher (Adunola, 2011). Regardless of the criticism, constructivism value the
teacher as the expert since the teacher actually has an unavoidably uniqueness in

helping students to construct their knowledge. Another challenge according to
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constructivism is the culture of students, teachers and the society as whole (Miller,
2002). This was also revealed by Vygotsky who recognised it as a limitation which

had significantly negative impact on SCL methods (Miller, 2002).

Moreover, another challenge that Mathematics teachers face is the belief that if a
student can solve a mathematical problem, then the student understands Mathematics.
Students and teachers seem to interpret the student’s role in Mathematics as
essentially memorising facts and algorithms that can be immediately applied to solve
given exercises (Miller, 2002). The traditional mathematics instruction which consists
of learning concepts by watching the teacher, doing problems at the board and
copying down the steps during note taking is believed to lead to poor academic
performance. Another challenge is that, majority of Mathematics teachers were
trained in traditional way using content based Mathematics curriculum. This was also
observed that, teachers are products of traditional Mathematics in which mathematics

was regarded as sets of transmitted facts (Gladys et al., 2012).

In addition, according to Artzt and Thomas (2002) the role of promoting SCL method
was difficult, as student-centred learning methods had been affected by the large
content in the textbooks, availability of textbooks and learning resources in general. In
spite of its prominence in education policies, implementation has been challenging,
and changes to classroom practice has been limited (Schweisfurth, 2013). Thus,

students’ performance remains poor.

2.11 Literature Synthesis and the Gap
Research on influences of SCL methods and performance has for long been of interest

to educationists in Tanzania, Africa and the world at large. The studies discussed
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above were conducted in Tanzania as well as outside. Despite the poor performance in
Mathematics subject, few studies have been conducted to determine the influence of
the teaching methods used in teaching and learning Basic Mathematics in secondary
schools. These studies investigated the influence of implementation of SCL methods
on student’s academic performance in various subjects as well as area. These studies
were carried out on similar aspects of the problem but have not investigated the
academic performance in Dar es Salaam in relation to teaching methods. None of
them has specifically examined the influence of SCL methods on student’s
performance in Mathematics in Dar es Salaam. Additionally, here in Tanzania despite
the researches that have been done on the implementation of SCL methods on
teaching and learning Mathematics in secondary schools, the student’s performance in
Mathematics is still poor to this date. This implies that there is a need for further
research on this area. Therefore, this study bridges this gap by examining the
influence of SCL methods on student’s academic performance in Basic Mathematics

in secondary schools.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter describes the research methods, which were applied in carrying out this
study. It explains the instruments that were used in data collection and the procedures
that were followed to implement it. Besides, the methods, which were used to analyse
the data collected from field, are described. Thus, this part focuses on research area,
research methods, research design, target population, sample size, data collection
procedures, treatment in the experimental groups and data analysis. As well, it
explains how validity and reliability of data were assured in the study. Lastly, this
chapter provides ethical issues that were observed in the process of implementing the

study.

3.2  Research Area

The study was conducted in Dar es Salaam region. This area was chosen because, the
students in this area were performing poorly in Basic Mathematics national
examinations compared to other subjects. This region is located at 6°48' South,
39°17' East, in the eastern coast of East Africa (Dar es salaam, n.d). The region is
divided into five districts which are llala, Kigamboni, Kinondoni, Temeke and
Ubungo. The sample schools were randomly selected from Kinondoni district which
is the northern part of Dar es Salaam. The random selection was done because any of
the schools in the region were capable of providing the expected results. Kinondoni
district was feasible because the secondary schools in it were performing poorly in

Basic Mathematics in CSEE as far as 2013 to 2019.


https://en.wikipedia.org/wiki/Dar_es_Salaam#Districts_of_Dar_es_Salaam_Region
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Therefore, this region, which was selected for this study, was able to provide the
information which helped to find out the solution to the problem of failure of students
in Basic Mathematics regarding the application of teaching and learning methods.
Thus, among the five districts in Dar es Salaam, Kinondoni district was randomly

selected to represent others.

The random selection of the district and schools was done by the researcher. The
researcher selected the district and finally the schools. In this process, the names of
districts were written on five pieces of papers, which were then folded and mixed
thoroughly. Then, the researcher took one paper, unfolded it reading Kinondoni.
Similarly, the research used the pieces of papers to select the sample schools. The 83
schools of Kinondoni district were written on pieces of papers then four pieces were

taken.
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Figure 3.1: Map of Dar es Salaam
Source: Google Maps
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The district and schools were randomly selected because any schools in any of the
five districts would provide the required results equally. Dar es Salaam region,

districts and the sample schools are shown in the map in Figure 3.1.

3.3  Research Approach

This study used quantitative approach because the data were in form of quantities.
Quantitative data are pieces of figures that can be counted and which are usually
gathered by surveys or experiments from large numbers of participants that are
randomly selected (Creswell, 2013). Quantitative data were analysed using statistical
methods. The quantitative analysis employed descriptive and inferential statistics in
order to implement the study (Leedy & Ormrod, 2001; Creswell, 2013). Quantitative
research begins with a problem statement and involves formation of hypothesis,
performing experiment, observation of results, quantitative data analysis and

interpretation of the results as shown in Figure 3.2.

/ PROBLEM \

Interpretation of Predictions
Results
OBSEVATION OF FORMULATING
RESULTS HYPOTHESIS

f v

Perfo_rmmg Data Collection
experiments

\ EXPERIMENT /

Figure 3.2: Implementation of Study through Quantitative Approach
Source: Esterberg, (2002)
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This kind of approach helped the researcher to quantify the problem by generating
numerical data from the field and transforming them into usable statistics. Data were
collected, processed and analysed in terms of numbers and interpretation made with
reference to the problem. The data included scores which were obtained from

experimental tests.

3.4  Research Design

According to Omari (2011), research design refers to a plan which shows the map of
how a research problem is solved. Likewise, Creswell (2013) and Kerlinger (2007)
defined research design as plan, structure and strategy followed in investigating a

problem in terms of questions so as to obtain answers to those questions.

The research design for this study was experimental. The study adopted an
experimental design because of its ability to provide better understanding of the
research problem. Also, the quantitative type of data which depicted the extent of the
problem required to apply the experimental design. In this experiment, the
independent variables were TCL and SCL methods while the dependent variable was
students’ performance in terms of scores. Five groups of randomly sampled
participants were involved so as to participate in the experiment in order to obtain the

required data.

3.5  Target Population

The target population was the students from Dar es Salaam ordinary level secondary
schools. It included all ordinary level secondary school students. Dar es Salaam has
148 government and 179 non-government owned schools making a total of 327

secondary schools. According to the Basic Education statistics of Tanzania (BEST), in
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these schools, there were a total of 204,958 student, 98,221 boys and 106,737 girls

(URT, 2019).

3.6  Sample Size

Sample size refers to the number of participants who were selected from the
population to constitute the sample (Kothari, 2004). In this study, the sample was
obtained from the target population, which consisted of the schools from Dar es

Salaam Region.

The study adopted simple random sampling procedure to select four public secondary
schools. Further a simple random sampling was used to generate a sample of 25
among the girls as well as 25 boys in each school. In each school the number of boys
or girls exceeded 25 which enabled to obtain the required number of participants by
gender. The researcher wrote ‘Participant’ on 25 pieces of paper and ‘Not Participant’
on the remaining pieces in order to select the boys. Similarly, the process was done to
girls according to the number of students in the class in each school. The pieces of
papers were given to students, each picked one piece, unfolded it to read whether was

a participant or not.

All students with papers written ‘Participants’, were taken to another class where they
were divided into the experimental and the control groups. The random sampling
technique was used to select the sample in order to avoid biasness of members in the
sample.Thus, the sample size consisted a total of 200 participants from four secondary

schools in Kinondoni district as stipulated in Table 3.1.
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Table 3.1: Distribution of Research Sample by schools (N = 200)

SIN Site Total number of Percentage
participants
1 School A 50 25
2 School B 50 25
3 School C 50 25
4 School D 50 25
Total 200 100

Source: Field research data

Among the 200 participants there were 50 students from each of the four secondary
schools. These students were randomly selected so as to participate in the
experimental lessons and tests. The selection was randomly selected to avoid biasness.

Generally, this sample size was able to provide reliable results of the study.

3.7  Data Collection

The data, which were used in this study, are test scores from the experimental
teaching. The pre-test and post-test were used to collect these data because this
method is capable of providing the required primary data for the quantitative research
(Kothari, 2000). According to Kothari (2000), primary data is the original information
collected for the first time. Therefore, this method suited the process of collecting
data. The pre-test and the post-test were given to students before and after the

experimental teaching respectively.

Furthermore, the pre-test and post-test were performed using 10 probability questions
in each test. The means and standard deviations from these tests were used to describe

the results using the statistical package for social sciences (SPSS). Moreover, the
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significance of applying this data collection procedure was due to its sensitivity and
influence of student’s active participation in the research process as well as its

efficiency.

3.7.1 Data Sources

The data sources are performance tests, which were given to the students in all
research sites after the experimental teaching. In the experimental teaching, a topic of
probability was taught to students in all the four sites. Probability was suitable to this
study as it integrated various concepts such as numbers, skills of observation,
prediction, generalisation and problem solving (Ofosu, & Akrong, 2010). It is among
the topics, which are claimed by the students as difficult ones. Furthermore, it is
among the topics, which have poor performance in Mathematics examinations in

secondary schools.

The two tests, which are the pre-test and the post-test, were developed by the
researcher. The tests consisted of 10 items each with different cognitive levels and
domains. Ten items were prepared in order to have a good coverage of the topic on
Probability. The questions in the test tools were prepared by the researcher based on
the objectives on probability set and events in accordance with Mathematics
curriculum from the Ministry of Education, Science and Technology in Tanzania. All
items that were given in the tests are shown in appendix E and F for pre-test and post-
test respectively. Appendix G and H shows the answers for pre-test and post-test

respectively.

A pilot test of instrument during the development phase was held to 18 students other

than the sample of the study. This number of students was adequate in providing a
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good observation on the efficiency of the test tool. It was done in one of the secondary
schools in the selected district. This was done to other students than the sample in
order to avoid lowering the reliability of the results of the study. The aim of the pilot

test was to evaluate the accuracy of the content of tests so as to make them efficient.

The students who were involved in the pilot test provided feedback on the difficult
level of the items as well as the correctness of questions. From the pilot test the
researcher got feedback about each item whether it satisfied the objectives or not. The
content validity and reliability were established for all instruments. All items in the
tests based on ordinary level Mathematics textbook on the topic of probability. The
tests were constructed so as to cover the cognitive levels of remembering,
understanding, analysing, applying, evaluating and creating. In addition, the questions

which were constructed covered the psychomotor, cognitive and affective domains.

The researcher prepared the marking scheme and marked the performance tests with
the selected teachers from each site. The scores were entered on a scores’ sheet in
SPSS software. These scores were converted into percentages for comparative
analysis by using the SPSS. The Analyse, Compare Means and Paired Samples T-test
tools in SPSS were used to test the hypothesis whether there was a significant
difference on the four SCL methods from lecture method at the significance level of

0.05.

3.7.2 Data Collection Procedure
In this study, Probability was taught and introduce the pre-test and post-test in order to

collect the data. The Probability Performance Tests were done before and after the
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application of PBL, jigsaw, discussion and role play methods to the experimental
groups and lecture method to the control group. The data obtained from the tests were

in form of scores.

The implementation of SCL methods was conducted for four weeks with 4 class hours
each day, one hour for each of the four schools. The pre-test was administered in a
class which was completed on-paper by students during the first week before starting
the teaching experiment. The experiment took four weeks in order to complete
teaching the Probability topic. The Probability Performance Tests were administered
to all 200 students from the four secondary schools on the same time in the first day
and after completing the topic. The pre-test was done on the same time to all sited in

order to avoid leakage of the test questions from one site to another.

In this activity, two regular Mathematics teachers from the selected schools and
classes for the 4 experimental and the 4 control groups taught the students and
provided the two tests. The invigilation of the tests was done by the Mathematics
teachers in their respective schools while the researcher coordinated it. It was
necessary to select those teachers to do the activities in order that the task is
completed in four weeks in all four sites. The supervision was done purposely in order
to avoid cheating so as to ensure the reliability of the results. In the experimental
teaching, before treatment, two groups, which contained 25 students each, were
formed in all sample schools. Each group used its own learning method and each
member of the group had some responsibilities to do. During teaching and learning
sessions, the teacher organised the groups and created an effective and co-operative

atmosphere for the learning activity.



61

In this case, the teacher ensured that students have control over the lesson. When
guidance was needed, the teacher asked open-ended, general questions and gave
sufficient opportunity to students to focus on the goal of the given activity. At the end
of each lesson, the students evaluated each other with respect to participation and

contribution to group progress.

While the experimental group learned probability with PBL, jigsaw, discussion or role
play methods, the control group learned these concepts by lecture method. In this
topic, students were taught about probability set and events, probability of an event,
combined event, tree diagrams, independent and mutually exclusive events which are
subtopics of Probability. The researcher and the teachers marked and scored the
scripts of students using the marking guide, which was prepared by the researcher.
The scores were collected and organised for data analysis. The pre-test was provided
to students before the experimental teaching in order to determine the initial level of
student’s knowledge in probability. In addition, the pre-test helped to decide the

preparation of the experimental and control groups on the basis of performance.

Teaching activity started immediately after the pre-test in each of the four schools.
After four weeks of experimental teaching and learning, the students in all sites
completed the post-test. In addition, the same test items were given to all participants
in all sites. Likewise, the same Mathematics performance test was used for pre-test
and post-test. The items were repeated in order to measure the difference on
performance using the same measurement. The researcher and the assistants marked

and scored the scripts using the prepared marking guide. On one side, the purpose of
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the pre-test was to evaluate the academic performance of the student’s probability

knowledge before the treatment of the experiment.

On the other hand, the aim of the post-test was to determine the gain in student’s
performance within each group after the experimental teaching. The examination
conditions were observed during pre-testing and post-testing in order to ensure that
the results are reliable. Finally, the scores were collected and organised for data

analysis.

3.8 Treatment in the Experimental Groups

The experimental groups studied probability as provided in ordinary level secondary
school curriculum by SCL methods. The experimental groups were taught by
Mathematics teachers in the respective sites. The lesson plans were similar for all
experimental groups. Table 3.2 shows a sample of lesson plan which was used in the

experimental teaching group.

Table 3.2: The Lesson Plan for Experimental Groups

Stages Teacher’s activity Students’ activity
|  Warm-up Gave students directions about the | Were introduced with SCL
activities: 20 discussion, jigsaw, PBL activities | methods. They got ready to be
minutes. or role plays. Guided students involved in improvisation stage.

whenever necessary.

Il Improvisation: | The teacher insisted participation They became aware of the main

40 minutes. of learners in the activities, taking | concept of the lesson through
some roles and giving some PBL, jigsaw, discussion or role
directions to the students. playing.

Encouraged students to share their
feelings and ideas in learning.

Il Evaluation: Emphasised the main points of the | Reviewed what they had
20 minutes lesson and asked some questions. learned either by oral answering
or solving the questions.

Source: Researcher
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The warm-up activities aimed to give students the situation of being ready to
participate in the task that followed. These activities helped students adhere to the
process and get ready to be involved in the learning process. In addition, the content
of the lesson plan in the control groups was the same as the content of the lesson plan
in the experimental group. In other words, only the method of teaching was different
from one group to the other. The method in the control group was characterised by
emphasis on procedural skills. Each group consisted of 25 students where 12 were

males and 13 females.

3.8.1 The Lecture Method Group
The students were given the pre-test to assess the equity on knowledge levels between
the groups before teaching treatment. It was followed by a experimental treatment

period of four weeks with students taught using lecture method.

The teacher in the control group followed the lecture method to teach probability.
Thus, the teacher taught event, probability set, probability and combined events by
lecturing. Furthermore, the teacher provided insights on mutually exclusive,
independent events and the use of tree diagrams in solving probability questions. The
class was listening to the teacher and taking notes. They noted down the explanations
and the problems with the solutions and copying them as the teacher solved on chalk
board. In this group, the teacher treated the entire class as a unit. Furthermore, the
direction of communication in the classroom was from teacher to students and not
otherwise. Here, the teacher was the focal point of teaching and learning process as
well as the distributer of the knowledge about Probability. Ultimately, the post-test

was given to students, marked and the scores recorded.
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3.8.2 The Problem-Based Learning Method Group

In this group the students were given the pre-test to assess the equity on knowledge
levels between the groups before the experimental teaching. It was followed by a
experimental treatment period of four weeks with the students being taught using

PBL.

In this site throughout the experimental period, five small groups were formed and
each group was given one different problem on probability to solve in each period.
The teacher collected all the responses that the students generated and attached them
on the wall. The students in each group were then asked to explain about the
responses related to a concept on Probability by sharing to the whole group. One
student had to volunteer to explain the solution generated by a particular group in
plenary session, then next student for another solution, until all questions were
discussed. The group learned the whole topic through solving problems. Lastly, the

post-test was given to students, marked and the scores of each student were recorded.

3.8.3 The Jigsaw Method Group

Initially, the students were given the pre-test to find out the equity of their knowledge
levels between the groups before starting teaching a new experience. It was followed
by a treatment period of four weeks where the students were taught Probability by

using jigsaw method.

In this site, five small groups were formed and each group was given a unique concept
on probability to discuss in each period throughout the experimental time. The
members in each group wrote their concepts on posters. The teacher collected all the

responses that the students prepared and pinned them on the wall. Then, each group



65

visited each of the remaining groups to be taught the new concepts from other
subtopics. In this case each group became teachers to other groups. Finally, all groups
came to plenary session in order to conclude. This routine was done until the
completion of the topic. Finally a post-test was administered to student, marked and

scores were recorded.

3.8.4 The Discussion Method Group

Before starting teaching the students were given the pre-test to assess the equity of
their knowledge levels between the groups. It was followed by an experimental
treatment period of four weeks with students being taught using discussion method.
The objectives of the class activity were introduced to students for each lesson before

discussion activity.

During discussion activity, in some of the sub topics the group was divided into five
subgroups while in others the discussion was conducted to all students in a single
group. In this method, the students were given a sub topic, and then discussed it
among themselves for a duration, which varied from one concept to another. The
group discussion incorporated views of the members to reach a common goal. The
students exchanged information, views and opinions about a sub topic in order to
reach objectives of the lesson. The students were encouraged to be involved in the

activity by providing contribution to the lesson.

The teacher elaborated the activities whenever appropriate in order to help students to
understand the concepts delivered. The students were encouraged to ask questions

when they did not comprehend the topic as the discussion went on. After class
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activity, the teacher helped students to relate relevant ideas and arrive to the
conclusion. The students were encouraged to be prepared for the next activity by

showing them where the topic was found in the textbooks and reference books.

3.8.5 The Role Play Method Group
The students were given a pre-test to assess the equity of their understanding levels
between the groups before experimental teaching. It was followed by a treatment

period of four weeks where students were taught using role play method.

In the improvisation session, using role play method, students worked individually
and as a whole class. In this experiment the students were given some activities to do
as a drama in learning probability, depending on the sub topic. For instance, in one of
the activities which were done, 10 students formed two lines in the classroom, one for
5 girls and the other for 5 boys. One student was chosen and stood in front of the
blackboard and turned back to the students who were standing on the lines. That is the
student stood between the chalkboard and the other students. Then, the 10 students
from the lines moved to reach the chalkboard by passing where the volunteering
student was standing. The student then moved around and caught one student among
those who were moving towards the chalkboard. Then, the teacher probed students the
questions on the event, sample space and probability of catching a boy or girl student

if all students moved once.

The purpose of this game had the purpose of realising the concept of probability. In
evaluation part, the students were asked to write the questions and their solutions on

Probability. They presented the problems as well as the solutions. Discussion was
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done on the problems and probability situations. The evaluation part aimed at
understanding what students had learned. Ultimately, the post-test was provided to the

students in order to measure the knowledge gain for the students.

3.9 Data Analysis

Data analysis is a process of editing, coding, classifying and tabulating the collected
data (Kothari, 2004). It involves operations, which are performed for the purpose of
organising and summarising the collected data from the field in order to provide the
results of an experiment. The results in each group were analysed descriptively and
inferentially. In addition, descriptive statistics were applied in describing the basic
features of the data in a study (McGregor, 2018). They gave simple summaries about
the sample and the corresponding measures. Together with simple graphics analysis,
they formed the basis of essential of every quantitative analysis of data (Van Elst,
2019). Inferential statistics collected and used the data from the sample and made

inferences about the larger population from which the sample was taken.

Confidence that the sample accurately reflects the population is mandatory because
the goal of inferential statistics is to draw conclusions from a sample and generalize
them to a population. The Cronbach’s alpha test for correlation was determined to
show the strength of the test items. T-test for independent groups was determined to
assess whether a significant difference existed in the mean scores of the two study
groups. The tests were compiled by using SPSS program. In this analysis, the standard
deviation and difference of means were computed for each group. Then, the difference
between the mean scores of groups on variables in pre-test and post-test scores were

tested at the significance level (p-value) of 0.05 by applying a t-test tool in SPSS.
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The data analysis was done according to the research hypotheses. The paired samples
t-test was used to evaluate the four hypotheses in order to compare the differences of
student’s academic performance between the SCL and TCL methods in the research
sites. Moreover, the correlational analysis was used to assess the strength of the
relationship between the student’s academic performances in PBL, jigsaw, discussion
and role play, as well as lecture method against student’s academic performance.
Thus, data analysis clarified and provided the interpretation of the descriptions of the

study with regard to the SCL methods in teaching and learning Basic Mathematics.

3.10 Validity and Reliability of Instruments

3.10.1 Validity of instruments

Validity is the extent to which the instruments which is used during the study measure
the parameter they are intended to measure. The validity of the tool is ensured by
analysing the item content, criterion and construct related evidence through pre-testing
of study instruments (Gidron, 2013; Heale, & Twycross, 2015). The concern of
validity test was to see whether the items measured what it was thought to be
measured or not. In addition, validity of data was important because it determined
what questions to use, and helped ensure that the researcher is using questions that
truly measure the issues of importance in performance. The validity of a survey is

considered to be the degree to which it measures what it claims to measure.

In this study a pilot to check on the appropriateness of the data collection instruments
and to estimate the total amount of time required by the participants to provide the
data was conducted in one of the schools in the study area before the actual research.

In the test items, content validity was carried out to establish the representativeness of
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the items with respect to the domain of skills by using the table of specifications for

the performance tests.

The validity of the Probability test was ensured through moderation of the items by
the subject experts from the National Examinations Council of Tanzania. This is
because, these experts deal with assessing and examining secondary school students
using the Mathematics curriculum in Tanzania. The test was prepared based on
assessment requirements of the topic indicated in the 2010 Mathematics syllabus. The
instruments were presented to the supervisor for further comments and improvement
hence all necessary adjustments were made. Both internal and external validity were
taken care in this study. The internal validity is the extent to which the detected

differences on the dependent variable were associated with the independent variable.

Since this study is the pre-test and post-test experimental design it was subjected to
some possible threats. The possible internal threats are student’s characteristics and
Hawthorne effect (Fraenkel & Wallen, 2006). Thus, random selection of participants
was done in order to control for these influences. The students were randomly
assigned to the experimental and control group in order to avoid the student’s
characteristics threat. In additional, in order to eliminate this threat, pre-tests were
implemented to ensure the composition of students and their abilities. These tests were

done by both experimental and control groups and finally they were compared.

Additionally, the external validity refers to the degree to which the outcomes of a
study can be generalised from the sample to the population (Fraenkel & Wallen, 2006;
Omari, 2011). In this study, all ordinary level secondary school students in Dar es

Salaam were identified as the target population. This is the community in which the
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results of the study were generalised. For this reason, the random selection of
participants and random assignment of the study participants into groups was
significant so that the members of the study were truly representative of the
population in order to control external validity. External validity is concerned with
real life applications that have relevance beyond the boundaries of the experiment.
Random selection is the key of ensuring that results are generalisable (Fraenkel &

Wallen, 2006).

Besides, there was a four weeks break between pre-test and post-test. This time
interval was long enough to prevent students from memorising the questions and
remembering the test answers which reduced testing threat. It is in these weeks where
the experimental teaching took place in order to change the student’s level of
understanding. Moreover, in order to avoid the Hawthorne effect in the study the
researcher announced to students that the teaching method was just a regular part of
instructions. In addition, the researcher avoided telling the students that an experiment

is being conducted in the prevailing teaching and learning.

3.10.2 Reliability of Instruments

Reliability is the degree of stability of a measure, which is used in a research. It is a
measure of degree to which a research instrument yields consistent results after
repeated trials (Gidron, 2013). This is the consistency of an instrument in measuring
correctly what it is expected to measure (Heale, & Twycross, 2015). The calculation
of Cronbach’s alpha coefficient for internal consistent of an instrument is important.

In this study, the Cronbach’ Alpha coefficient was applied because it is the statistics
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method which is used to describe the reliability of a set of items. Thus, in this study,
the Cronbach’s alpha coefficient value for each item was tested in one selected school,

and produced an acceptable reliability level.

The choice of the school for testing the research instrument in this study was made on
the assumption that it was comparable in terms of staff, population and administration
to the ones that were selected for the final study. There were 56 students who were in
involved in testing the instrument. These students were selected randomly. The
students were given adequate time to complete the Probability Performance Test. The
average time taken by the first, middle and last student to complete the test was taken
as the actual time for the test. The reliability of the items was established at 0.5
Cronbach o. Cronbach’s alpha reliability coefficient normally ranges between 0 and
1.0. The closer the coefficient is to 1.0, the greater is the internal consistency of the

items in the scale (George & Mallery, 2003).

3.11 Ethical Considerations

Ethics affect human rights for the participants involved in the research if precautions
are not observed (Resnik, 2011). The codes of ethics in research include beneficence,
non-maleficence, autonomy and justice (Arras, 2016). The informers need to be
secured from any possible demolition of their freedom due to participation in the
study. The researcher has to protect informants’ privacy as well as not deceiving them

(Resnik, 2011).

Right from the beginning of the thesis plan, the researcher considered all ethical issues

regarding the members of the schools involved in collecting data. Firstly, the
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researcher addressed this issue by obtaining permission from the supervisor and an
introduction letter from the Open University of Tanzania seeking consent from the
participants. The permission letter was submitted to Kinondoni district administrative

authority and the respective research sites.

Secondly, the researcher wrote a letter of request to the headmasters of all research
sites seeking permission to conduct the study. The permission letters are attached in
this report as appendix A, B and C. In fact there was a great cooperation from all
research sites. The researcher also communicated with Mathematics teachers to
arrange the dates and the lesson hours for implementing the experiment. The
researcher and the teachers together made arrangements on how to conduct the
activities. At the end of the discussion, each teacher was assigned to an experimental
or a control group in order to implement the experiment. The researcher identified the
participants by using pseudonyms. Also, the data collected was presented as a group
rather than individual. This helped to ensure good image of research activity to be
maintained. These findings were stored in such a way that they were accessible only
for the research purpose so as to maintain privacy and confidentiality and anonymity
of the participants. The researcher destroyed all research instruments after three

months from the date of completion of the experimental teaching.
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CHAPTER FOUR

FINDINGS

4.1 Introduction

This chapter comprises of the results and analysis of the data, which was obtained
from the field. The presentation and analysis are made in accordance with the
objectives of the study and research hypotheses. This chapter provides the findings on
the influences of SCL methods on students’ academic performance in Basic

Mathematics.

In this study, the experimental teaching was done to a total of 200 students. The
analysis of scores collected from these participants drew interpretations based on
descriptive and inferential analysis. In this analysis, the issues discussed are
background information of the participants and testing the four hypotheses of the

study.

The purpose of this study was to determine the impact of applying SCL methods and
their influence on student’s academic performance in Basic Mathematics. Thus, it
assessed the differential impact of the use of SCL methods on academic performance
in Basic Mathematics as compared to TCL methods. In doing so, it compared the
effects of those methods on students’ academic performance by using the students’

Probability test scores.

The design of the study was experimental in which a pre-tests and post-tests were
provided to students before and after the experimental teaching respectively. The pre-

test was provided to both experimental and control groups before the experimental
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teaching. Both the experimental and control groups were taught for four weeks under
the same conditions using one of the SCL methods for each experimental group. After
experimental teaching in the four sites, the post-test was administered to each group,
then the scores were recorded. The data analysis was done by applying SPSS software
in order to obtain frequencies, t-value, p-value and percentages. Then, the analysed

data were presented in form of tables and figures.

The presentation of study findings, data analysis and discussion were guided by the

following hypotheses:

Q) There is a significant difference in mean scores for students taught using PBL

method and those taught using lecture method.

(i)  There is no significant difference in mean scores for students taught

mathematics by using jigsaw and those taught by lecture method.

(iii)  The mean score for students taught by discussion method is significantly

higher than mean score of students taught by lecture method.

(iv)  There is no significant difference in the mean scores for students taught

probability by role play and those taught by lecture method.

The study applied PBL, jigsaw, discussion, role-playing and lecture methods in order
to find out the differential student’s academic performance in the ordinary level Basic
Mathematics between SCL and TCL methods. Therefore, it investigated the influence

of SCL and TCL methods on students’ scores in Basic Mathematics.
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4.2  Reliability Test for the Data Collection Instruments

The reliability of the scale was done by calculating the Cronbach’s alpha coefficient.
It was calculated to determine the internal consistency of the test instrument. The
research used 56 students’ scores to calculate the Cronbach’s alpha coefficient for
each item. In this study the analysis of data item statistics and item total statistics were

done using SPSS, and the results obtained are shown in Table 4.1.

Table 4.1: Item Statistics (N = 56)

Item Mean Standard deviation N
Q1 6.68 1.92 56
Q2 6.59 2.55 56
Q3 6.70 2.07 56
Q4 6.68 2.13 56
Q5 6.75 2.10 56
Q6 6.25 2.44 56
Q7 6.91 1.97 56
Q8 6.45 2.16 56
Q9 6.88 1.86 56
Q10 6.48 2.12 56

Source: Field data

All items in Table 4.1 were tapping into the same concept, because the scores were
fairly similar. All items had approximately equal standard deviations, which were
between 1.86 and 2.55. In general, an item with very small standard deviations in the
Cronbach’s alpha test tends to suppress reliability (Taber, 2018). Also, the Cronbach’s
alpha item total statistics for this scale was tested and the results, which were

obtained, are presented in Table 4.2.
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Table 4.2: Items Total Statistics (Cronbach’s Alpha)

Item Scale mean if Scale variance if Corrected item- Cronbach's alpha

item deleted item deleted total correlation if item deleted
Q1 59.68 163.20 0.66 0.83
Q2 59.77 160.69 0.50 0.85
Q3 59.66 164.27 0.58 0.84
Q4 59.68 174.33 0.37 0.86
Q5 59.61 161.48 0.63 0.84
Q6 60.11 162.21 0.50 0.85
Q7 59.45 165.56 0.59 0.84
Q8 59.91 170.16 0.44 0.85
Q9 59.48 160.76 0.75 0.83
Q10 59.88 158.66 0.68 0.83

Table 4.2 shows that, the Cronbach’s alpha coefficient value for item 1 to 10 produced
acceptable reliability levels for mean, variance, correlation as well as its value when
an item is deleted. Therefore, these results from reliability analysis imply that the data
collection instrument in this study was reliable as it had suitable values of Cronbach’s

alpha for each item.

4.3  Demographic Characteristics of the Sample

This section presents some of demographic aspects of the participants. The
demographic features of participants described in this section are gender of students.
During data collection, the researcher established the gender balance in the
distribution of students in each site. The participants were purposely sampled in order
to ensure balanced gender representation in the data collection. The information
obtained was administered through test instruments in which the participants were
asked to indicate their gender. The results of data analysis from the 4 schools are

presented in Table 4.3.
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Table 4.3: Representation of Participants by Gender

S/IN  Participants Boys Girls Total
Number Percentage Number  Percentage number
1 School A 25 12.5 25 12.5 50
2 School B 25 12.5 25 12.5 50
3  School C 25 12.5 25 12.5 50
4  School D 25 12.5 25 12.5 50
Total 100 50 100 50 200

In Table 4.3, the gender parity is shown according to distribution of the participants in

all research sites. Regarding the composition of students, out of 200 students 50

percent were boys while 50 were girls as they were purposely sampled so as to

maintain gender balance. The researcher ensured that the sample has equal

representation of boys and girl students in the study as shown in Figure 4.1.
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In all the four research sites there were equal numbers of boys and girls. This

distribution enabled the reliability of the results of the study.

4.3  Findings from Testing the Hypotheses

The paired samples t-test was used to test the four hypotheses so as to compare the

differences of students in academic performance between the SCL and TCL methods
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in each research site. Moreover, the correlation analysis was used to assess the
strength of the relationship between the student’s academic performances in PBL,
jigsaw, discussion and role play against lecture method regarding student’s academic

performance.

4.3.1 Difference in Performance between Problem-Based and Lecture Method

The first objective was to find out the difference in mean scores between students
taught using PBL method and those taught using lecture method. It was hypothesised
that PBL method has a significant difference from lecturing on students’ academic
performance. The results showed that PBL method gave out better students’ academic
performance while lecture mode of teaching and learning resulted on low students’

performance.

This hypothesis tested whether there is a significant difference between mean scores
of students taught probability using PBL method and those taught by lecture method.
In this experiment there were 25 student taught by PBL and 25 by lecture method. The
pre-test and post-test were provided to investigate the mean differences within groups,
between groups, before and after the experimental teaching. In order to find whether
there was mean differences within, between groups, before and after the experimental

teaching, the analysis of data was done and the results are shown in Table 4.4.

These results provide the about the groups comparison, including the sample size (N),
mean scores, standard deviation and mean differences for the two groups. The results
in Table 4.4 show that the group which was taught probability using PBL method had
a pre-test mean of 8.12 with a standard deviation of 9.94 and a post-test mean of 49.20

with a standard deviation of 17.84.
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Table 4.4: Comparing Pre-Test and Post-Test means between Problem Based

and Lecture

Pre-test Post-test
Mean
N Mean  Standard N Mean Standard
Group differences
Scores  deviation scores deviation
PBL 25 8.12 9.94 25 49.20 17.84 41.08
Lecture 25 8.24 8.12 25 21.48 6.21 13.24

The difference between the pre-test and post-test mean scores was 41.08. On the other
hand, the group which was taught probability using lecture method had a pre-test
mean of 8.24 with a standard deviation of 8.12 and a post-test mean of 21.48 with a
standard deviation of 6.21. The difference between the pre-test and post-test means
was 13.24. This is obtained by subtraction pre test from post test mean. However, for
each of the groups, the post-test mean was greater than the pre-test mean with the
group taught probability using PBL method having a higher increment of mean as

shown in Figure 4.2.
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Figure 4.2: Mean Scores Difference between PBL and Lecture Method Groups
Source: Field data
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The mean difference in the scores between the groups in the pre-test results was -0.12
while in the post-test results was 27.84. These values were obtained by subtracting the
lecture mean score from PBL mean score in each test. This is an indication that PBL
method had greater effect on student’s academic performance in teaching probability
than lecture method. It is because, the experimental group achieved higher than the

control group.

A paired samples t-test was then conducted in order to find whether both groups were
equal on previous knowledge in probability before the experimental teaching. This
was done to ascertain whether the mean difference was significant before the
experimental teaching. The results of the t-test which were obtained in the analysis are

displayed in Table 4.5.

Table 4.5: Comparing Pre-Test Means between Problem Based and Lecture

Groups

Paired samples test
Paired differences T df Sig. (2-tailed)
5% confidence

Std. Std. error interval of the

Group Mean . difference
deviation mean

Lower Upper

Problem
based- -0.12 11.60 2.32 -4.67 491 0.05 48 0.96
Lecture

Table 4.5 shows that the significant value was 0.96 which is exceedingly higher than
0.05. Thus, the paired samples t-test revealed PBL and lecture groups had
approximately equal means in the pre-test [t(48)=0.05, p>0.05]. This means that, both
groups were found to be equal in pre-test mean scores, a situation which implies that

the null hypothesis was accepted.
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In order to examine the difference between post-test mean scores for students after the
treatment, the t-test was performed on the post-test scores. Table 4.6 presents the

results which were obtained in the t-test.

Table 4.6: Comparing Post-Test Means between Problem Based and Lecture

Groups
Paired samples test
Paired differences
5% confidence interval of of Sig. (2-
Group the difference T 1
Mean Std. Deviation >t E'Tor tailed)
mean
Lower Upper
PBL-
27.72 18.17 3.63 39.49 39.95 10.93 48 0.03
Lecture

The analysis of the scores shows that the calculated significant value is 0.03. Thus, the
two tailed paired samples t-test reveals that, PBL group performed higher than the

lecture method group [t (48) =10.93, p = 0.03].

This means that, there is a significant difference between the control and the
experimental groups regarding students’ scores after the experimental treatment.
Therefore, in this case we accept the alternative hypothesis which stated that, there is
a significant difference in mean scores for students taught Mathematics using PBL
method and those taught using lecture method. Hence, PBL method enhances a better

performance than lecture method.

4.3.2 Difference in Performance between Jigsaw and Lecture Method Groups
The second objective was to find out if there was a significant difference in mean
scores for students taught Probability using jigsaw method and those taught using

lecture method.
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It was hypothesised that jigsaw learning method has a significant difference from
lecturing on students’ academic performance. The outcomes show that jigsaw method
resulted into better students’ academic performance while lecture method gave low

students’ performance.

This hypothesis tested whether there was a significant difference between mean scores
for students taught probability using jigsaw and those taught using lecture method. In
this experiment there were 25 students taught by lecture method and 25 by jigsaw
learning method. The pre-test and a post-test were provided in order to investigate
mean differences in scores within groups, between groups, before experimental
teaching and after the experimental teaching. In order to find whether there were mean
differences within, between groups, before and after experimental teaching the

analysis of data was done and the results are shown in Table 4.7.

Table 4.7: Comparing Pre-Test and Post-Test Means between Jigsaw and
Lecture Groups

Pre-test Post-test
Mean gain
Group N  Mean Star_ldgrd N Mean Standqrd
deviation deviation
Jigsaw 25 9.16 6.12 25 65.80 9.68 56.64
Lecture 25 8.65 2.80 25 23.04 3.58 14.39

The results in Table 4.7 provide the information about the group comparisons,
including the sample size (N), mean scores, standard deviation and mean differences
for the groups. It shows that students taught probability using jigsaw method had a

pre-test mean of 9.16 with a standard deviation of 6.12 and a post-test mean of 65.80
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with a standard deviation of 9.68. The mean gain between the pre-test and post-test

means for the group using jigsaw method was 56.64.

Furthermore, these results show that the students who were taught probability using
lecture method had a pre-test mean of 8.65 with a standard deviation of 2.80 and a
post-test mean of 23.04 with a standard deviation of 3.58. This means, the difference
between the pre-test and post-test means within the group was 14.39. However, for
each of the groups, the post-test mean was greater than the pre-test mean as shown in

Figure 4.3.
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Figure 4.3: Mean Score Difference between Jigsaw and Lecture Method Groups

Source: Field data

The mean difference between the groups in the pre-test results was 0.51 while in the
post-test results was 42.25. This is an indication that the application of jigsaw method
had a higher positive influence on student’s academic performance in probability. In
order to ascertain whether there was a significant difference between pre-test mean
scores on probability performance for students before the treatment, a t-test was
performed. Table 4.8 presents the results of the t-test that was obtained in the analysis

of the scores.
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Table 4.8: Comparing Pre-Test means between Jigsaw and Lecture Groups

Paired samples test
Paired differences

5% Confidence interval of Sig. (2-
Group Mean S.td.' Std. error the difference T df tailed)
deviation mean
Lower Upper
f_'gsa""' 051  3.397 0679  -0.003 0.083 0059 48 0.954
ecture

The analysis of the results shows that, the calculated significant value is 0.954. Thus,
the two tailed paired samples t-test revealed that, jigsaw group performed equally as
the lecture method group [t(48)=0.059, p = 0.954]. This means that, there was no
significant difference between the control and the experimental group regarding
students’ scores before the experimental treatment. Therefore, in this case we confirm

that before the experimental treatment all groups had equal level of knowledge.

In order to investigate if there was any significant difference between jigsaw and
lecture method on post-test scores, the analysis of the scores from the post-test was

done and the results which was obtained is shown in Table 4.9.

Table 4.9: Comparison of Post-Test Means between Jigsaw and Lecture Groups

Paired samples test

Paired differences T df  Sig. (2-
Mean Std. Std. Error 5% confidence interval tailed)
Group . .
Deviation mean of the difference
Lower Upper
Ngsaw = o o5 2226 4.45 34.64 3520 7.85 48 001
Lecture

The results of analysis show that the calculated significant value is 0.01. Thus, the
paired samples t-test reveals that, jigsaw group performed higher than the lecture

method group [t(48)=7.85, p = 0.01]. This means that, there is a significant difference
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between the control and the experimental group regarding students’ scores after the
experimental treatment. Therefore, in this case we reject the null hypothesis which
stated that, there is no significant difference between mean scores for students taught

probability using jigsaw learning method and those taught using lecture method.

4.3.3 Difference in Performance Between Discussion and Lecture Groups

The third objective was to find out the difference in mean scores for students taught
using discussion method and those taught using lecture method. It was hypothesised
that discussion learning method has a significant difference from lecturing, on
students’ academic performance. The outcomes show that discussion method resulted
into better students’ performance while lecture method gave low students’

performance.

In this objective the hypothesis tested whether there is significant difference between
the mean scores for students taught probability using discussion method and those
taught using lecture method. In this experiment there were 25 student taught by
lecture method and 25 by discussion method. The pre-test and a post-test were
provided in order to investigate the mean differences within groups, between groups,

before and after the experimental teaching.

In order to find whether there were mean differences within and between groups
before and after the experimental teaching, the analysis of data was done from which

the results are shown in Table 4.10.
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Table 4.10: Comparing Pre-Test and Post-Test means between Discussion and

Lecture
Pre-test Post-test. Mean gain
Group
N Mean SD N Mean SD
Discussion 25 4.48 3.89 25 39.20 22.31 34.72
Lecture 25 4.08 3.62 25 9.16 5.19 4.36

These results provide the information about the groups’ comparison, including the
sample size (N), mean score, standard deviation, and mean differences for the groups.
The results show that, discussion method had a pre-test mean of 4.48 with a standard
deviation of 3.89 while the post-test mean was 39.20 with a standard deviation of
22.31. This means, the difference between the pre-test and post-test mean was 34.72.
In additional, these results show that lecture method had a pre-test mean of 4.08 with
standard deviation of 3.62 and post-test mean of 9.16 with a standard deviation of
5.19. The difference between the pre-test and post-test mean for the lecture method
was 4.36. However, for each of the groups the means of post tests were greater than
the pre-test, with the discussion method having a higher mean increment than lecture

method as shown in Figure 4.4.
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Figure 4.4: Mean Score Difference between Discussion and Lecture Method
Groups

Source: Field data
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The mean difference between the groups in the pre-test results was 0.40 while in the
post-test results was 30.04. These values are obtained by subtracting the lecture mean
scores from those of discussion group. This is an indication that the application of
discussion method had a more positive influence on student’s academic performance
in probability. In order to investigate the difference between pre-test mean scores of
students before the treatment, a t-test was performed on to compare the pre-test scores.

Table 4.11 presents the results of the t-test that was obtained in the analysis of scores.

Table 4.11: Comparing Pre-Test means between Discussion and Lecture Groups

Paired samples test
Paired differences

5% confidence interval of the

Std. Std. error Sig. (2-
Group Mean o difference todf tailed)
deviation mean
Lower Upper
Discussion-
Lecture 0.080 5.016 1.003 0.016 0.144 0.080 48 0.937

The results show that the calculated significant value is 0.937. Thus, the two tailed
paired samples t-test revealed that, discussion group performed equally as the lecture
method group [t(48)=0.080, p = 0.937]. This means that, there was no significant
difference between the control and the experimental group regarding students’ scores
before the experimental treatment. Therefore, in this case we approve that before the

experimental treatment all groups had equal level of knowledge.

In order to investigate if there was any significant difference between discussion and
lecture method on post-test scores, the analysis of the scores from the post-test was
done by comparing the means. The results which were obtained are shown in Table

4.12.
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Table 4.12: Comparing Post-Test Means between Discussion and Lecture Groups

Paired samples test

Paired differences

Mean Std.  Std. error 5% confidence interval of the T df Sig. (2-
Group deviation  mean difference tailed)
Lower Upper
E'SCUSS'O” T 3004 2247 449351  29.76 30.32 669 24 .02
ecture

The analyses of the results show that the calculated significant value is 0.02. Thus, the
two tailed paired samples t-test revealed that, discussion group performed higher than
the lecture method group [t(48)=6.69, p = 0.02]. This means that, there is a significant
difference between the control and the experimental group regarding students’ scores
after the experimental treatment. Therefore, in this case we reject the null hypothesis
which stated that, there is no significant difference between the mean scores of
students taught probability using discussion learning method and those taught using

lecture method.

4.3.4 Difference in Performance between Role Play and Lecture Method
Groups

The fourth objective was to find out the difference in mean scores for students taught

using role play method and those taught using lecture method. It was hypothesised

that role play learning method has a significant difference from lecturing on students’

academic performance. This hypothesis tested whether there was significant

difference between the mean scores of students taught probability using role play

learning method and those taught using lecture method.

In order to find whether there was differences in mean within and between groups,
before and after the experimental teaching the comparison of scores was done of

which the results are shown in Table 4.13.



89

Table 4.13: Comparing Pre-Test and Post-Test Scores between Role Play and

Lecture
Pre-test Post-test
Group N Mean Star_1dz31rd N Mean Star)dgrd Mean gain
deviation deviation
Role Play 25 3.48 2.86 25 37.60 22.42 34.12
Lecture 25 352 2.79 25 14.84 2.27 11.32

These results provide the information about the group comparisons, including the
sample size (N), mean, standard deviation, and mean differences for the groups. The
results show that, the students taught probability using role play method had a pre-test
mean of 3.48 with a standard deviation of 2.86 and a post-test mean of 37.60 with a
standard deviation of 22.42. The mean gain between the pre-test and post-test means

for the group using role play method was 34.12 as shown in Table 4.14.

The results in Table 4.14 also show that the students who were taught probability
using lecture method had a pre-test mean of 3.52 with a standard deviation of 2.79 and
a post-test mean of 14.84 with a standard deviation of 2.27. The difference between
the pre-test and post-test means for the group was 11.32. However, for each of the

groups, the post-test mean was greater than the pre-test mean as shown in Figure 4.5.
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Table 4.14: Mean Score Difference between Role Play and Lecture Method
Groups

Source: Field data
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This is an indication that the application of role play method had a higher positive
influence on student’s academic performance as compared to lecture method. In order
to examine the difference between pre-test mean scores for students before the
treatment, the t-test was performed on the pre-test scores. Table 4.14 presents the

results of the t-test which was obtained from the analysis.

Table 4.15: Comparing Pre-Test mean Scores between Role Play and Lecture

Groups
Paired samples test

Paired differences t df  Sig. (2-

Group Mean Std. Std. 5% confidence interval of the tailed)
deviation Error difference
mean Lower Upper
ROL'e Play=" 004 423 085  -0.01 0.09 005 24 096

ecture

The analysis of data shows that, the calculated significant value was 0.96. Thus, the
two tailed paired samples t-test reveals that, role play group performed equally as the
lecture method group [t(48)=0.05, p = 0.96]. This means that, there was no significant
difference between the control and the experimental group regarding students’ scores
before the experimental treatment. Therefore, in this case we conclude that before the

experimental treatment all groups had equal level of knowledge.

In order to investigate if there was significant difference between role play and lecture
method on post-test scores, the analysis of the scores from the post-test was done and
the results which were obtained are shown in Table 4.15. The analysis of data shows
that the calculated significant value is 0.03. Thus, the two tailed paired samples t-test
reveals that, role play learning method group performed higher than the lecture

method group [t(48)=7.18, p = 0.03].
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Table 4.16: Comparing Post-Test Mean Scores between Role Play and Lecture

Groups
Paired samples test
Paired differences
Teaching 5% confidence interval Sig. (2-
method Mean S.td'. Std. Error of the difference t f tailed)
deviation mean
Lower Upper

Roleplay— 3576 2081 456 32.47 3305 7.8 24 0.3
Lecture

This means that, there is a significant difference between the control and the
experimental group regarding students’ scores after the experimental treatment.
Therefore, in this case we reject the null hypothesis which stated that, there is no
significant difference between the mean scores for students taught probability using
role play learning method and those taught by using lecture method. Hence, role play
learning method enhances better performance than lecture method. Therefore, the
findings show that there were statistically significant differences in student’s
achievement between groups using the two teaching methods. These differences in

student’s achievement were due to the teaching method in favour of the experimental

group.

4.4  Chapter Summary

This chapter has provided the findings of the study regarding the objectives. The
compositions of participants by gender, as well as the hypotheses have been tested.
The differences in performance between the teaching methods have been determined.
From the findings it was evident that application of student-centred methods has a
significant differences on academic performance compared to lecture method. The

discussion of these findings is done in chapter five.
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CHAPTER FIVE

DISCUSSION OF THE FINDINGS

5.1 Introduction

This chapter describes the findings of the study. These findings are discussed based on
the objectives that were presented in Chapter One as well as Four. In order to
successfully present the discussion on the hypotheses, observation from the
experiments on SCL are discussed based on the theoretical framework and
constructivist view of learning. The chapter consists of six sections as follows. Section
5.2 provides the discussion about the difference in performance between PBL and
lecture method. The next, Section, 5.3 is on difference in performance between jigsaw
and lecture method. Section 5.4 talks about difference in performance between
discussion and lecture method. Section 5.5 is about difference in performance between

role play and lecture method, and lastly section 5.6 gives the summary of the chapter.

5.2  Comparing Performance between Problem Based and Lecture Methods

The objective in this part was to find out the difference in performance between
students taught using PBL method from lecture method. The investigation was done
on the effect of the two learning methods, which are PBL and lecture-based on
students’ scores in Basic Mathematics. It was assumed that, the scores in post-test
reflected the quality of performance of students in Basic Mathematics as a result of

the teaching method.

The analysis of scores shows that, in both methods there were improvement of

students’ performance. However, performance increased significantly in the PBL
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group compared to lecture- based group. This was observed in the experiment
whereby the test scores of the groups differed significantly. So, the null hypothesis
which stated that, there is no significant difference between mean scores of students
taught probability using PBL and those taught using lecture method was rejected. It
was shown that students’ good performance was obtained when PBL method was
applied. This means PBL is a better method of teaching Mathematics than lecture

method.

The results of this study concur with other researches that suggest that PBL method is
an effective means of improving student achievement. Similarly, researches indicate
that learners in lecture perform low compared to PBL method students. For instance,
Jones (2007) suggested that performances in Mathematics tests are differently greater
for PBL than lecture trained students indicating effectiveness of PBL method. This is
because, in PBL method students find learning applicable in real life and relevant in
enhancing their memory capacity. These reasons are consistent with studies that were
done by Oon (2003) and Greenwald (2000). Furthermore, these results were also

obtained by Blake, Hosokawa and Riley (2000).

In addition, Jones (2007) stressed in terms of thinking effort that, lecture method
spend much thinking effort while solving their problems. It is true that a higher mean
in the test for the PBL method is an evidence of increased students’ cognitive capacity
to the learners (Gabric & Ludovice, 2001). In this kind of learning, challenging and
engaging problems leads to better understanding to the learners as compared to lecture
method. Also, in PBL method students find lesson more interesting, stimulating and

useful.
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On the other hand, the results in studies in other subjects also showed that effective
application of PBL method enables learners to understand better the subject matter.
For instance, a search which was done in Chemistry showed a significant difference in
achievement between students’ performance in the post-test after they were exposed
to PBL method and lecture instructional method of teaching and learning (Doymus,
2007; Festus & Ekpete, 2012). The students in the experimental group performed very
well after the lesson as compared to the control group. This implies that the student’s
problem solving skills and thinking abilities improved better when PBL method was

used in teaching (Cooke & Moyle, 2002).

Generally, a good instructional strategy motivates students to understand and reflect
on the content they have been exposed and develop critical thinking and problem-
solving skills. Thus, PBL method improves learners’ analytical skills in studying. It is
because, in a PBL classroom, students acquire ability to solve effectively problems in
real-life context. This kind of learning where hands-on activities are provided to
students, provide chances to the students to involve in learning and making

meaningful conclusions (Duffy, Cunningham, & Thomas, 2001).

The students using PBL method show an increase in interest and enjoyment to the
subject and develop capability significantly. In this method students are motivated to
explore further on the aspects of a problem that they do not understand (McCombs,
2000). The students use their previous experiences and prior knowledge during
investigating the problem in order to learn the new experience. Problem based

learning method act as motivation to students for effective learning (McCombs, 2000).
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Similarly, Araz and Sungur (2007) observed that PBL method outperforms lecture-
based method on student’s performance in genetics. These observations showed that
students taught genetics using PBL method had higher performance than those taught
using lecture method. This indicates that PBL students tend integrate and organise the

knowledge better than lecture method.

Finally, in this part, the study was conducted so as to evaluate the effectiveness of
PBL method versus lecture method in teaching Basic Mathematics. It is undeniable
that, the reason for better performance was due to students’ participation in teaching
and learning using PBL method compared to lecture. The PBL students obtained a
good mean score in the post test, which was significantly higher than the mean score
achieved by those taught through lecture. Overall, the students in PBL method group
performed better than students in the lecture group implying that, PBL is a better

teaching method compared to lecture method.

5.3  Comparing Performance between Jigsaw and Lecture Method

The objective of the study in this part was to investigate the difference in performance
between students taught using jigsaw method and those taught using lecture method.
In this objective the analysis of data shows that, there was a significant difference
between the two methods regarding students’ scores after the experimental treatment.
Thus, the null hypothesis which stated that, there is no significant difference between
mean scores for students taught probability using jigsaw method and those taught

using lecture method was rejected.

This means the application of jigsaw method in teaching and learning Mathematics

results in good performance. These results obtained are similar to another study which
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was done in Physics and indicated effectiveness of jigsaw learning method among
students (Franklin, Clark, & Sayre, 2014). It is because the students got higher scores
in jigsaw method than in lecture method. The results of the findings indicated that
teaching and learning through jigsaw method is more effective than lecture method in

improving students’ academic performance.

Likewise, Keramati et al. (2008) found that jigsaw method leads to a better academic
achievement in physics compared to lecture learning methods. Also, Maftel et al.
(2012) found that jigsaw method led to a satisfactory learning of students in Atomic
Physics. In addition, effectiveness of jigsaw technique on enhancing the students’
knowledge was observed in English language (Kilic, 2008; Adhami & Marzban,

2014), and Chemistry (Doymus, 2007).

Furthermore, Hanze and Berger (2007) compared jigsaw instruction with lecture in
Physics class and saw that there were significant differences between achievement
gains in the students’ scores. Jigsaw method had higher positive impact on students’
academic performance, which suggests benefits of jigsaw learning method over
lecture method (Hedeen, 2003). Furthermore, these finding conforms to the studies
which indicate that cooperative learning results in achievement which is greater than

the lecture method (Sahin, 2010; Zakaria, Solfitri, & Abidin, 2013).

Therefore, jigsaw method is effective in teaching and learning Mathematics as
compared to lecture method. Thus, applying jigsaw method can be a major step
towards achieving high students’ performance. Jigsaw method has an advantage of
freedom to students to consult their group members, other groups or their facilitator

for solving any problems which are beyond their zone of proximal development. The
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difference observed between the two groups and success of jigsaw method in both
groups proves that it is a better method in teaching Mathematics. Consequently,
students’ involvement in learning process contributed to the gain in Mathematics
achievement. In jigsaw method, preparation and presentation of students were both

challenging and relevant, leading to higher participation of the group members.

54  Comparing Performance between Discussion and Lecture Method

In this part the study examined the difference in performance between students taught
using discussion and those taught using lecture method. The results showed that, there
was a significant difference between control and experimental group regarding
students’ scores in the two groups after the experimental treatment. The null
hypothesis which stated that, there is no significant difference between mean scores
for students taught probability using discussion method and those taught using lecture

method was rejected.

The results in this objective showed that there was a small increase in learners’
performance between pre-test and post-test for the group of students who were taught
Probability using lecture method. In accordance with the results of hypothesis testing,
although the performance in lecture group was improved, it was not encouraging. This
affirmed Franklin, Sayre and Clark (2014) statement that learners taught through
lecture learn less compared to discussion. Omwirhiren (2015) restated that lecture
method has never been an effective teaching strategy rather it is just wastage of time
in low levels of education. This is because, it is impossible for learners to take in and
process all information presented during a typical lecture class for low level learners

(Omwirhiren, 2015).
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On the other hand, Kukuru (2012) commented over teachers who use lecture method
for imparting information to their learners, that this act should be discouraged because
it only develops shallow thinking ability to students. Thus, Omwirhiren, (2015)
concurred with Kukuru (2012) that learners memory in lecture method is always low.
This is especially for secondary school students. Omwirhiren, (2015) added that
lecture method is not effective in achieving the objectives of teaching and learning.
Likewise, instructional methods like lecture method do not help learners to acquire

sufficient knowledge.

In addition, these observations concur with researchers who found that discussion is
more effective than lecture method (Rahman, Khalil, Ajmal, Malik, Jumani, & Sharif,
2011). Discussion is important in learning as it helps students in processing
information incomparably from receiving it from experts. Moreover, discussion has a
power of improving students' interests and engagement in teaching and learning
activity. It helps in maintaining students' focus to the subject matter. As
they discuss their answers, they get different perspectives from the members on a

topic which is discussed.

Based on hypothesis testing, discussion and analysis, the learning outcomes of
students taught by lecture method were different from the students taught by group
discussion. The difference in teaching brought about the difference in student learning
outcomes with discussion giving out higher mean score than lecture method. In
conclusion, discussion method is a better method in teaching Basic Mathematics

compared to lecture method.
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5,5  Comparing Performance between Role Play and Lecture Method

In this part, the objective was to determine the difference in performance between
students taught Probability by using role play and those taught using lecture method.
The results obtained under this objective shows that there was a significant difference
between control and experimental group regarding students’ scores after experimental
treatment. The null hypothesis which stated that, there is no significant difference
between mean scores for students taught probability by using the role play learning
method and those taught using lecture method was rejected. That is, role play method
enhances a better performance than lecture method. In addition, it improves morale

and leads to students learning from each other.

This means the application of role play in teaching and learning Mathematics
improves students’ performance. These results are similar to that of Vizeshfar,
dehghanrad, Magharei, Mohammad and Sobhani (2016) who studied on the effects of
applying role play method on nursing students. The comparison of the effects of role
play and lecture methods on nursing students’ education showed that the mean scores
of students who learned by role play method were statistically significantly different
from those of lecture method. These differences in student’s achievement were due to
teaching method in favour of experimental group. The results obtained from the study
showed that the group taught by role play method performed better than lecture

method.

These findings are in line with the statement of Kusmana (2011) who asserted that
role-play teaching strategy provide the possibility of understanding the situation from

different points of view. The findings revealed that there was a significant difference
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in academic achievement of students taught using role-play method and those taught
using lecture method. In general, the students’ performance was improved by using

role play method as they had good scores after the experiment.

In addition, according to Kusmana (2011) role play method gives intensive
experiences to students’ as they involve in playing their role in the learning process.
Also, Susanti (2007) suggested that role play method has a power to portray a real life
situation and make the students speak freely and confidently in a classroom.
Furthermore it makes classroom active. Lastly, Kusmana (2011) said that role play

method improved students’ motivation in studying.

In the analysis and discussion of results, role playing has shown more persistent
outcomes compared to lecturing. Therefore, role playing is an effective method in
teaching and learning Basic Mathematics. Using this method in teaching and learning

Basic Mathematics leads to improved students’ performance.

56  Chapter Summary

This chapter has provided the discussion of the findings of the study. The results
generated in Chapter Four have been discussed thoroughly. By doing so, the
researcher noted application of SCL methods significantly outperformed the
application of TCL methods in teaching and learning Basic Mathematics. From the
discussion it was evident that application of SCL methods enhances higher students’
academic performance in Basic Mathematics. The experimental results were in favour

of SCL in all the four hypotheses.
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS

6.1  Introduction

This chapter provides the summary of findings, conclusion and recommendations
based on the objectives, hypotheses and findings of the study. The purpose of the
study was to determine the influence of SCL methods on student’s academic
performance in Basic Mathematics. In order to observe the differences of SCL
methods on student’s academic performance, a study was done to compare student’s
scores obtained by applying SCL methods in Mathematics from those obtained by

applying TCL methods.

6.2  Summary of Findings

The findings from the study revealed similar patterns of results on students’
performance using PBL, jigsaw, discussion and role-playing methods of teaching and
learning. The study revealed how SCL differed from TCL methods. The SCL methods
led to student’s better learning and academic performance compared to TCL methods.
This is because in all sites SCL method groups outperformed the lecture teaching
method groups. These findings mean that, low student’s academic performance is

attributed to poor teaching method.

These results also concur with the existing researches, which investigated the
relationship between student’s academic performance and teaching methods. That is,
good academic performance is a result of application of SCL methods while poor

academic performance is a result of application of TCL methods. This is because,
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SCL methods enhances active participation in the learning process and raises
enthusiasm and interest on the subject resulting into good student’s performance.
Generally, the effects of PBL, jigsaw, discussion and role play learning methods on
the academic performance was observed to be positive to the student as it was

observed from the four research hypotheses.

6.2.1 Research Hypothesis 1

The hypothesis stated that, there is a significant difference in mean scores between
students taught Probability using PBL method and those taught using lecture method.
The purpose of this hypothesis was to investigate the effects of using PBL on
student’s academic performance in Basic Mathematics as compared to lecture method.
From the findings, it was observed that the use of PBL method enhanced good
performance of the students in Mathematics compared to lecture method as there was
a significant difference in mean scores between lecture method and PBL group. This
means that, the use of PBL method enhanced a better students’ performance in Basic
Mathematics. This is an indication that PBL method had greater effect on student’s

performance in Basic Mathematics than lecture method.

These results indicate that PBL has a positive effect on student knowledge and the
development of skills such as problem solving ability. Moreover, it benefits students
by increasing their motivation in teaching and learning process. In addition, hands-on
activities provide students with opportunities to engage effectively in learning process.
Through PBL method students become partners in teaching and learning process. PBL
method help students think critically, analyse and solve real life problems that will

prepare them for careers outside classroom. Students find it more enjoyable and
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satisfying as it encourages greater understanding. PBL method embraces the
principles of good learning and teaching. It is student-directed which encourages and
promotes active learning. Thus, if PBL is applied effectively in teaching Basic

Mathematics it enhances improvement in students’ academic performance.

6.2.2 Research Hypothesis 2

The research hypothesis in this part stated that, there is no significant difference in
mean scores between students taught Probability by using jigsaw and those taught by
lecture method. This hypothesis examined the effect of jigsaw method on students’
academic performance in Basic Mathematics compared to lecture method. The
findings showed that there was a significant difference between the performance of

students taught Mathematics with jigsaw and those taught with lecture method.

The jigsaw method group outperformed lecture method group because students enjoy
studying with their peers and due to this, their performances increases. Jigsaw is
efficient as it encourages students to listen to each other, work as a team and possess a
social engagement in teaching and learning. In addition, the students have not to study

all concepts, alone which makes this method valuable.

The implementation of Jigsaw method in teaching and learning improves students’
Basic Mathematics knowledge. The findings reveal that, there was effectiveness in
learning through jigsaw method in Mathematics among students, as they received
higher scores when jigsaw method was used than lecture method. So, jigsaw learning

leads to a better academic achievement in Mathematics compared to lecture method.
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6.2.3 Research Hypothesis 3

The hypothesis stated that, the mean score for students taught by discussion method is
significantly higher than mean score for students taught by lecture method. This
hypothesis tested if there was a significant difference between mean scores of students
taught Probability using discussion method and those taught using lecture method.
Based on the results, discussion method significantly affected positively the student
learning outcomes. Therefore, discussion learning methods is more effective to
improve student learning outcome than lecture method. This is an indication that
discussion method has more positive influence on student’s performance than lecture

method in Basic Mathematics.

Moreover, discussion differs from lecture in that; the students can be more active as
they can have high interaction during teaching and learning. In discussion method,
group members have reciprocal influence over each other. Based on hypothesis
testing, learning outcomes of students taught by lecture method were different from
the students taught by discussion method with discussion performing better than the
lecture method group. This is because; the difference in teaching method affected
differently the student learning outcomes. As a result of these findings, it is clear that

discussion is useful as a part of instruction in teaching Basic Mathematics.

6.2.4 Research Hypothesis 4

The hypothesis stated that, there is no significant difference in mean scores between
students taught Probability by using role play from lecture method. This hypothesis
tested if there is significant difference between mean scores for students taught Basic

Mathematics using role play method and those taught using lecture method. The
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findings showed that role-play had higher students’ scores than lecture method
students. This shows that the application of role play method has a positive influence

on student’s performance in Basic Mathematics.

This is because role play activities mirror real life situation under a controlled
environment. They are based around real events which make students enjoy the
method. Furthermore, it allows learners to make sense of what they see, hear and give

a way for them to be occupied by the learning activities.

Role play is advantageous to learners and to teachers as well. It teaches skills that are
difficult to learn in more friendly ways. These skills include problem solving, personal
initiatives and teamwork. Since role play is more creative than lecture method learners

enjoy it, therefore develop a good understanding in the subject.

6.3  Conclusion

This study investigated the influence of SCL methods on student’s academic
performance in Basic Mathematics. Learning is a process that involves examining,
formulating, reasoning and using appropriate method to solve problems. Thus, it is
vital realising that learning is effective when the students are tasked to perform rather
than just asked to remember the prepared learning experience. Typical learning
environments with a presentation from the subject teacher neither promote learners’
involvement nor build the required level of reasoning among students. Students build
a better understanding of the concepts more effectively when they are engaged in

teaching and learning process.
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The results of this study show that all four learning methods were able to effectively
increase students’ performance on Probability as compared to lecture method. A
comparison of pre-test and post-test scores of all four groups showed increase in
scores, but the differences in average scores were not statistically significant among
themselves implying that all SCL methods have positive impact on students’ academic
performance. Thus, this study proved that SCL methods are more effective for

teaching and learning Mathematics compared to TCL methods.

The performance of students who were taught through PBL, jigsaw, discussion and
role play was higher than the performance of those who were instructed via lecture
method. In other words PBL, discussion, jigsaw and role play methods affected the
academic performance of students in Basic Mathematics positively. Thus, PBL,
jigsaw, role playing and discussion methods lead to student’s good performance in
Basic Mathematics. In other words the prevailing student’ performance in Basic
Mathematics is the results of application of TCL methods in teaching and learning the

subject.

Moreover, the topics in Mathematics textbooks are mainly introduced by a set of
examples followed by a list of activities. Such a design may not equip students

effectively with the necessarily skills to enhance good academic performance.

Student-centred methods prepare learners to relate learned concepts to real life
situations, and that it can be adopted for learning Basic Mathematics. Moreover, the
use of SCL methods can improve student’s performance in Basic Mathematics if
relevant factors such as large class size, scarcity of textbooks and overloaded teachers

can be addressed as well.
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6.3.1 Student-centred Learning Environments in Basic Mathematics

The results revealed that SCL methods were proved as influencing student’s
performance in Mathematics. That is, the SCL environment produces learning
outcomes more efficiently than TCL environments. Therefore, creation of an
atmosphere conducive to learning is inevitable in order to enhance the growth of
student’s learning experiences and hence good academic performance. The students
taught in constructivism environments showed better performance in Basic

Mathematics than students taught in TCL environments.

In learning Mathematics, students benefit more from active participation as they can
learn by doing than only listening to the teacher. Also they can learn more from their
peers. The observed student-centred environments and teaching methods satisfy the
student’s desires in learning. Therefore, an atmosphere conducive to SCL methods is a

requirement in enhancing the development of efficient student’s learning.

6.3.2 The Influence of Teaching and Learning Methods on Performance

Based on the results of the study, teaching methods and their applications have a
significant role on student’s performance in Basic Mathematics. The TCL methods do
not provide an active learning environment for students, and do not consider the
students’ individual difference. It is revealed that SCL methods promote and increase
learner’s willingness in learning Basic Mathematics, as SCL methods put an emphasis
on student’s individual differences. There is a significant increase in academic
performance of students taught through SCL based Mathematics approach. Moreover,
SCL methods create stimulating and interesting learning environment. The SCL based

instruction is an exciting way of learning Basic Mathematics which make students
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find Mathematics more enjoyable hence influencing positively the student’s
Mathematics performance. This is due to the fact that, student’s participation during
SCL based learning process is active. Thus, student’s active participation during SCL
based instruction enhances their learning process that leads to higher performance in

Basic Mathematics.

The study revealed that, with the constructivist perspective, student’s interaction with
the material and peers are factors for good student’s performance. This is because,
students are encouraged to communicate and interact with each other during SCL
based learning which influences individual development in academic achievement.
Using individual experiences and communicating with each other in the classrooms
make students understand the subject matter efficiently. Allowing students to
participate in classroom activities is among the best ways to keep them engaged in

learning eventually performing better in the subject.

6.4  Implications of the Study

The study was planned to find out the influence of SCL methods on students’
performance in Basic Mathematics. This was to find out the reasons, which exploit the
efforts done by the teachers leading to students’ poor performance in Basic
Mathematics. The study was done in an effort to find out the causes of poor

performance in Basic Mathematics regarding teaching and learning methods.

It was noticed that, SCL methods can strengthen mathematical ability in previously
learned knowledge as a learning foundation. The SCL methods can activate students’

ability based on the depth of cognitive processing rather than TCL methods. Thus, the
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learner’s initiative and self-determination should not be hindered by teaching and

learning methods in order to improve students’ performance.

The essence of the constructivism is making a learner creative individual who builds

his knowledge by himself and has confidence in his ability to learn. For the

pedagogical implications, the use of SCL rather than TCL methods when applied in

Basic Mathematics teaching in classrooms results to better students’ performance.

6.5

6.5.1

Recommendations

Recommendations to School Authorities

Based on the conclusion, the following recommendations were made:

(i)

(i)

(i)
6.5.2

(i)

School authorities should insist Basic Mathematics teachers to use SCL
methods in classroom teaching in order to enhance improvement in students’
academic performance.

Schools authorities should reward teachers who make use of the SCL methods,

for encouraging good academic performance of students.

Recommendations to Teachers
It is essential for teachers to apply the effective teaching and learning methods
in Basic Mathematics and provide learning activities, which are suitable for

students.

Teachers should make materials inclusive enough to reach all levels of
student’s abilities. This helps to motivate students towards performance of

their goals. Failure to attain student’s goals can disappoint and frustrate them.
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(iv)

(v)

6.5.3

(i)
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Teaching and learning activities should be varied incorporating the SCL
methods such as role playing, jigsaw, discussion and PBL, as students learn
efficiently by doing, designing, creating or solving than just listening to a

teacher.

A teacher should be creative and flexible. It is not worth going to a class where

the teacher simply follows a few notes and simply writing on chalkboard.

Teacher’s dominance in Basic Mathematics classrooms is a result of
assumption that the teacher is the only sources of knowledge. They undermine
the position of students’ participation in the process of teaching and learning
Basic Mathematics, which is among the reasons of poor performance in

Mathematics, this should be avoided.

Recommendations to the Government

The Ministry of Education Science and Technology (MoEST) should reduce
the number of lessons per week for teachers in Mathematics. The reduction on
the workload may be done by ensuring that, in each school there is adequate
number of Mathematics teachers. It may also be done by recombining the
topics and sub topics which are taught repeatedly in different classes in
secondary schools. For instance, trigonometry may be taught in Form Four
only, removing it from Form Two. A similar case may be done to topics such
as Symmetry and Sets. This will reduce the number of topics in a year giving
them adequate time to prepare and deliver content effectively and efficiently to

students.
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(iii)

(iv)
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The government should intensify in-service training programmes for teachers
for pedagogy improvements in Basic Mathematics at district level. Extensive
training program, seminars and workshops should be organised for
Mathematics teachers in schools to review application of SCL methods in
classrooms. Seminars and in-service training programs should be organised for
Mathematics teachers in the field to be accustomed with teaching Basic

Mathematics using SCL methods.

The Government should continue insisting using Mathematics textbooks
which are in competency based form. This is because some traditional
textbooks are being prepared by unauthorised individuals and companies and
they do not meet the requirement of competency based teaching and learning

methods, and these books are abundant in the community.

The government and other educational stakeholders should provide secondary
schools with sufficient learning materials by distributing them to schools in
time, based on population of students in each school to avoid learning

disorders.

6.5.4 Recommendations for Further Research

This study was carried out in secondary schools in Dar es Salaam, Tanzania. It

focused on investigating the influence of SCL methods in teaching and learning Basic

Mathematics subject and its impact on student’s performance. This study focused on

the effects of SCL based instruction as compared to lecture instruction on student’s

academic performance using probability topic in Basic Mathematics. Therefore,
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further studies may be conducted to establish why teachers in secondary schools
rarely apply SCL methods in other geographical areas. The design of this study was an

experimental one. This means that other methods may be used.
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APPENDICES

Appendix A: Pre-test Questions

Put a Tick (¥) in the box besides your schools | Student’s number
School | number and gender

number

S1 S2 S3 S4 Male Female

Answer all questions in this paper by showing clearhighly all working

1. A bag contains 6 black and 8 white balls. One ball is drawn at random. What is
the probability that the ball drawn is white?

2. A die is rolled once, if its faces are labelled with numbers 1 to 6 find the

probability that an even number is obtained.

3. Two coins are tossed simultaneously, find the probability that two heads are
shown up.
4. Two dice are rolled simultaneously, find the probability that the sum is

@ equal to 1.
(b) less than 13.

5. A coin is tossed and a die is rolled, find the probability that the die shows an
odd number and the coin shows a head.

6. A group of 200 people was found that: 50 people had blood group A, 65 had
blood group B, 70 had blood group O and 15 had blood group AB. If a person
from this group is selected at random, what is the probability that this person

has blood group O?
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A pack contains 4 blue, 2 red and 3 black pens. If 3 pens are drawn at random
from the pack, where each pen is replaced before drawing the other, what is
the probability of drawing 2 blue pens and 1 black pen?

What is the probability of drawing a king and a queen consecutively from a
deck of 52 cards, without replacement?

What is the probability of the occurrence of a number that is odd or greater
than 5 when a fair die is rolled?

Joshua has numbered cards from 1 to 20 and picks one at random. Find the

probability that the card picked is numbered a multiple of 3 or 7.



142

Appendix B: Post-test Questions

School | schools number and gender
number

Put a Tick (V) in the box besides your Student’s number

S1 S2 S3 S4 Male Female

Answer all questions in this paper by showing clearly all working.

1.

N

&

A bag contains 3 black and 4 white balls. One ball is drawn at random. What is

the probability that the ball drawn is white?

A die is rolled once; find the probability that an odd number is obtained.

Two coins are tossed simultaneously; find the probability that two tails are

shown up.

Two dice are rolled simultaneously, find the probability that the sum is
(@) equal to 0.
(b) less than greater than 1.
A cone is tossed and a die is rolled, find the probability that the die shows an
even number and the coin shows a tail.
A group of 200 people was found that: 50 people had blood group A, 65 had
blood group B, 70 had blood group O and 15 had blood group AB. If a person
from this group is selected at random, what is the probability that this person
has blood group A?
A pack contains 3 blue, 5 red and 2 black pens. If 3 pens are drawn at random
from the pack, where each pen is replaced before drawing the other, what is
the probability of drawing 2 blue pens and 1 black pen?
What is the probability of drawing a Jack and an Ace consecutively from a

deck of 52 playing cards, without replacement?
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What is the probability of the occurrence of a number that is even or a 5 when
a fair die is rolled?
Joshua has numbered cards from 1 to 20 and picks one at random. Find the

probability that the card picked is numbered a multiple of 4 or 9.



Appendix C: Answers to the Pre-test Questions

1. n(E)=8
n(s)=6+8=14

_NE)_8
P(E)= n(s) 14

P(E)-2

2. S={,23,4,5,6}, E={2, 4,6},

n(E)=3
n(s)=6
_NE)_3
P(E)= n(s) 6
1

3. S={HH,HT,TH,TT}

n(E)=1

n(s)=4
_nE)_1

P(E) = n(s) 4

4. Probability Space

Outcomes from the first die

1 12| 3| 4|56
col 11213145 |6 |7
£3/ 2|83 |4]5|6]|7]38
$S/ 3|45 |6 ] 7[8]9
Sgla|5 6|7 8]9]10
52 5|6 | 7] 8]| 91011
O | 7189 |10]11]12

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

02 marks
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(@) Less than 13.

n(E) =0 (There is no 1 as sum in the table).

n(s) =36
p(E) - (E)_ O
n(s) 36

=0 05 marks

(b) Less than 13.

n(E) =36 (All sums in the table are less than 13).

n(s) =36
n(E) 36
P(E) = n(E) _36
n(s) 36
-1 05 marks
Tree diagram
Coin Die QOutcomes
- (H, 12
2 - (H, 23
Hend B e (H, 33
L (H, <)
5 - (H, =)
6 —mmm--oooo (H, &)
1 oo (T, 13
o, (T, 2
ra G (T, 3)
L (T, 4)
S e (T, 53
[ (T, &)

E={(H1), (H, 3), (H,9)};
s={ (H.1), (H.2), (H3), (H4), (H,5), (H.6). (H,1)., (H,2), (H3), (H4), (H5), (H6) }
n(E)=3

n(s)=12 05 marks

_NE)_3
P(E)= n(s) 12
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1
P(E) =2
n(0) =70,
n(s) =n(A)+n(B)+n(AB) +n(O)

n(s) =50+65+70+15=200

n(0)=70

n(s) =200

P(O) _n©)_ 70 _ 0.35
n(s) 200

Let B be blue pens, R be red pens and b be black pens
n(B) =4, n(R)=2, n(b)=3

n(s)=9

n(B) 4 n(R) 2 _n()_3

P(B)=——= ==, P(R)=—— ==, P(E)

nis) 9 nis) 9 n(s)
P(Blue and blue and black) = P(B) x P(B) x P(b)

P(Blue and blue and black) =

n(B) P(B) P(b)

P(Blue and blue and black) :ﬂxﬂxg
9 9 9

P(Blue and blue and black) :ﬂx£x§:£
9 9 9 243

Let K be king, Q queen
n(K)=4, n(Q)=4, n(s)=52

_nK)_ 4 _n@Q_4
P(K)= n(s) 52 PQ)= n(s) 52

P(King and Queen) = P(K) x P(Q)

nis) n(s) n(s)

9

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks
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P(K and Q):ixi:ixi:i 05 marks
52 52 13 13 169

9. Let A be an odd number occurs, B a number greater than 5 occurs
A={1,3,5}; B={6}; S={1,2,3,4,56}
n(A) =3, n(B)=4

n(s)=6
p(A):w:§ p(B)zﬁzf 05 marks
nis) 6 nis) 6

=P(A)+P(B)

:@+@ 05 marks
n(S) n(S)

3 1

=— 4=

6 6

:ﬂzg 05 marks
6 3

10.  Let A be multiple of 3, B multiple of 7.
A={3,6,9,12, 15, 18}; B={7, 14},
$={1,23,4,56,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}
n(A)=6,n(B)=2, n(s)=20 05 marks

P(Aor B)=P(A)+P(B)

=@+@ 05 marks
n(S) n(S)

_6. 2
20 20

:Ezg 05 marks
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Appendix D: Answers to the Post-test Questions
1. n(E)=4
n(s)=3+4=7

_NE)_8
P(E)= n(s) 14

P(E)-2

2. S={1,2,3,4,56}, E={L 3, 5},

n(E)=3
n(s)=6
_NE)_3
P(E)= n(s) 6
1

3. S={HH,HT,TH,TT}

n(E)=1

n(s)=4
_nE)_1

P(E) = n(s) 4

4. Probability space

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

01 mark

02 marks
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Outcomes from the First die

1] 21314516
o | 1|2 34567
o
S 234 |5[6]|7]|c¢8
2
o |31 456 7]8]09
<
£
E 24567 8] 910
=
(2]
& s |67 891010
3
S 6|78 9101112
o

(@) Lessthan 13

n(E) =0 (There is no 0 as sum in the table).

n(s) =36

p(E)-ME)_ O
n(s) 36
=0

(b) Less than 13

n(E) =36 (All sums in the table are greater than 1).

n(s) =36

p(E) - (E) _ 36
n(s) 36
=1

05 marks

05 marks
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Tree diagram

Coin Die Outcomes

| R, (H, 11
- (H, 23
Head 3 e (H, 31
4o (H, =)
5 - (H, 5
G (H, &2
(T, 1)
2 o (T, 2)
. R (T, 3)
4o (T, 4
[ (T, 53
[ (T, &)

E={(H.2), (H, 4), (H.6)};

s={ (H.1), (H.2), (H.3), (H.4), (H,5), (H.6), (H.1), (H.2), (H,3), (H.4), (H.5), (H.6) }

n(E)=3
n(s)=12
_nE)_3
P(E)= n(s) 12
1

n(A)=4, n(s) =200
n(s) =n(A)+n(B)+n(AB)+n(O)
n(s) =50+65+70+15=200

_n(E)

P(A) 5

Let B be blue pens, R be red pens and K be black pens

n(B)=3, n(R)=5, n(N)=2

P(2B and 1K) = n(s) n(s)

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks
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8. Let J be Jack, A ace
n(J)=4, n(A)=4, n(s)=52

P(KorA) = m+w
n(S) n(S)

P(Kor A) =i+i
52 52

4 4 1 1 1

= X—=——X— = —

52 52 13 13 169
9. Let A be an even number occurs, B a 5 occurs
A={2,4,6}; B={5}; S={1,2,3,4,56}
n(A) =3, n(B) =1
n(s)=6

_n(A_3

_n@_1
n(s) 6 -

P(A) n(S) 6

, P(B)

=P(A)+P(B)

_n(A) , n(B)
n(S) n(S)

10. Let A be multiple of 4, B multiple of 9.

A={4,8, 12,16, 20}; B={9, 18};

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks

05 marks
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$={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}
n(A)=5,n(B)=2, n(s) =20 05 marks

P(A or B)=P(A)+P(B)

= 05 marks
n(S) n(S)

- _ 05 marks
20
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Appendix E: Proposed Research Budget

SIN | Core activities Item Cost per Total cost
unit (Tshs.) (Tshs.)

1 | Preparation of (i)  Typing and printing

proposal, designing the proposal.

and developing (i) Typing and printing

research the instruments.

instruments. 400,000.00 800,000.00
2 | Tool pre-testing and | Travel and substance cost.

Data Collection. 20,000.00 | 2000,000.00
3 | Data processing, (i) Data processing and

Anahighlysis and anahighlysis. 600,000.00

Report writing. (if) Typing, Printing and

Binding. 500,000.00 | 1100,000.00

4 | Procurements and (i) Purchasing a laptop. 920,000.00

Contingency (if) Modem. 300,000.00

expenses. (iii) Contingency cost. 800,000.00 | 2,320,000.00

GRAND TOTAL 6,220,000.00
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Appendix F: Research Permit Letter from the Open University of Tanzania

THE OPEN UNIVERSITY OF TANZANIA

DIRECTORATE OF POSTGRADUATE STUDIES

P.O. Box 23409
Dar es Salaam, Tanzania
http://www.openuniversity.ac.tz

Tel: 255-22-2668992/2668445
ext.2101

Fax: 255-22-2668759

E-mail: dpgs@out.ac.tz

Our Ref: PG2017995254

District Director

Kinondoni District Date:4'" June 2019
P o Box 31902,

Dar es salaam.

RE: RESEARCH CLEARANCE

The Open University of Tanzania was established by an act of Parliament No. 17 of 1992, which
became operational on the 1st March 1993 by public notice No. 55 in the official Gazette. The
act was however replaced by the Open University of Tanzania charter of 2005, which became
operational on 1st January 2007. In line with the later, the Open University mission is to generate
and apply knowledge through research.

To facilitate and to simplify research process therefore, the act empowers the Vice Chancellor of
the Open University of Tanzania to issue research clearance, on behalf of the Government of
Tanzania and Tanzania Commission for Science and Technology, to both its staff and students
who are doing research in Tanzania. With this brief background, the purpose of this letter is to
introduce to you Mr. MBEDULE, Nakol Luhigilo Reg No: PG2017995254 pursuing Master
of Education-Thesis (M.Ed Thesis).We here by grants this clearance to conduct a research
titled “Implementation of student-Centered Learning and its Impact on Students Academic
Performance in Secondary Mathematics.” He will collect his data at Bunju Secondary School,
Boko Secondary School, Mabwe Secondary School, Mbweni Secondary school, and Mbweni
Teta Secondary School-Kinondoni District in Dar es salaam region from 10™ June 2019 to 15™
July 2019.

In case you need any further information, kindly do not hesitate to contact the Deputy Vice
Chancellor (Academic) of the Open University of Tanzania, P.O. Box 23409, Dar es Salaam.
Tel: 022-2-2668820.We lastly thanks you in advance for your assumed cooperation and
facilitation of this research academic activity.

Yours sincerely,

Prof. Hossea Rwegoshora

For: VICE CHANCELLOR
THE OPEN UNIVERSITY OF TANZANIA
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Appendix G: Research Permit Letter from the Municipal Director

KINONDONI MUNICIPAL COUNCIL

ALL CORRESPONDENCES 10 BE ADORESSED TC THE MUMICIPAL DIRECTOR

Tel: 2170173 MUNICIPAL DIRECTOR
Fax: 2172806 KINONDONI MUNICIPAL
COUNCIL
. 202
Inreply please quole: S roacuRoAD

14883 DAR ES SALAAM
Ret. KMC/R.18/1

Date: 14/06/2019
Mr. Mbedule, Nakol Luhigilo,
The QOpen University of Tanzania.

P. Q. BOX 23409,
DAR ES SALAAM.

RE: RESEARCH PERMIT
Refer to the above heading.

| am pleased to inform you that your request has been considered by the
Municipal Director, and has offered you ¢ place to conduct research on”
IMPLEMENTATION OF STUDENT-CENTERED LEARNING AND ITS IMPACT ON
STUDENTS ACADEMIC PERFORMANCE IN SECONDARY MAETHEMATICS" From 10
June to 15% June 2019,

Once you receive this letter, please report to the Municipal Secondary
Education Officer for commencement of your research.

During the period of your research you are required t¢ obey the rules and
regulation as they will be defined fo you.

For: MUNILIkAL o ik e

raria Masimbusi. INONDONI MUNICIFS, =73 17
For: THE MUNICIPAL DIRECTOR DAR-ES-SAtaam
KINONDONI

Copy: The Open University of Tanzania,
F. Q. BOX 23409,
DAR ES SALAAM,
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Appendix H: A Permit Letter from the Municipal Secondary Education Officer

KINONDONI MUNICIPAL COUNCIL

ALL CORRESPONDENCES TQ BE ADDRESSED TO THE MUNICIPAL DIRECTOR

Tel: 2170173 MURICIPAL DIRECTOR
Fax: 2172606 m KINONDONI MUNICIPAL COUNCIL
P. 0. BOX 31902
_ 2 BARABARA YA MOROGORO
In reply please quote: e 14853 DAR ES BALAAM
Ref. KMC/ED/SS/R.18/1 Date 18/06/ 2019

Headmistress/Headmaster Mabwe, Bunju A, Boko, Mbweni, Mbwenitela
Secondary.

REF: RESEARCH PERMIT
Refer the heading above.

Mr. Mbedule, Nakol Luhigllo, is a student form Open University of Tanzania he
requested to conduct a research at your schoal from June to July 2019,

He has been permitted to undertake o research fitled “IMPLEMENTATION OF
STUDENT CENTERED LEARNING AND ITS IMPACT ON STUDENTS ACADEMIC
PERFORMANCE IN SECONDARY MATHEMATICS” This letter you are asked to give
her the required assistance for the said research.

Wishing you all the best of luck,

[ Mwl: Leojcrd F. Msigwa

For: THE MUNICIPAL DIRECTOR

KINONDONI MUN|GpALEOUNCIL
‘ : 5;:1.,&#1‘.’.

13-
s

Copy: , .

The Cpen University of Tanzania

DAR ES SALAAM.
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Appendix I: Plagiarism Report

THE INFLUENCE OF TEACHING METHODS ONSTUDENTS’
ACADEMIC PERFORMANCE INSECONDARY SCHOOL BASIC
MATHEMATICS, DAR ES SALAAM, TANZANIA

ORIGINALITY REPORT

25, 23, 8. 9.,

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

repository.out.ac.tz 40
Internet Source A)

etd.lib.metu.edu.tr 1 .
Internet Source /o

Usman G.A., Abdullahi Muhammad Hassan, 1 o

(o]

Bala M.M. "Effects of Kumo Teaching Strategy
on Students’ Achievement in
Electrical/Electronics in Technical Colleges in
Niger State", Asian Journal of Interdisciplinary
Research, 2020

Publication

www.researchgate.net 4

(o)
Internet Source /0

hdl.handle.net 7

o)
Internet Source /0

El

docplayer.net 4

0
Internet Source /0




