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ABSTRACT

This study was undertaken to examine pre-service teachers’ conception of
mathematics, University of Benin, Benin City, Edo State. One hundred and
twenty mathematics students were randomly selected from the faculty of
Education and the faculty of physical sciences, University of Benin, Edo
State out of a population of 550 mathematics students in both faculties.

To guide this study, four (4) research questions were raised. Nineteen (19)
guestionnaire items were generated for the research questions raised to
guide the study.

The data collected for the research questions were using frequency count
and mean. The results gotten from the analysis revealed that majority of
the Pre-service teachers have negative conception towards the learning of
mathematics.

Based on the findings, it was recommended that; Lecture method of
teaching mathematics be replaced with problem solving method as this will
enable students to develop good study habits and reasoning powers,
stimulates their thinking, helps improve and apply their knowledge and
experience to real life situations, mathematics teachers should put on good
behaviour in class as this helps to motivates students to listen attentively,
periods of teaching mathematics should be fixed in the morning as this will
enable students to understand mathematics better, mathematics teachers
should make use of good instructional materials as this will help students to
understand mathematics better, and lastly, parents should monitor their
children’s progress, buy good textbooks and other learning materials that

are relevant to their studies.

vii



TABLE OF CONTENTS

Title page i
Certification iii
Dedication iv
Acknowledgement Y
Abstract vii
Table of contents viii
CHAPTER ONE: INTRODUCTION

Background to the Study 1
Statement of the Problem 4
Research Questions 4
Purpose of the Study 5
Significance of the Study 6
Scope of the Study 6
Operational Definition of Terms 6

CHAPTER TWO: REVIEW OF RELATED LITERATURE

Introduction 8
Students Conceptions of Learning Mathematics 8
Students Conceptions of Learning Mathematics 9
Conceptions of College Students 14

Factors affecting pre-service teachers’ conception of mathematics 14
Teachers’ Mathematical Knowledge 21
Mathematical Values 23

Teachers’ Mathematical Development 24

viii



Environmental factors and learning mathematics at home

Parents’ Educational Level

Socio-Economic Status

Self-Directed Learning

Environmental factors and learning mathematics at school

Instructional Strategies and Methods

Teacher Competency in Math Education

School Context and Facilities

Teachers Role in Students’ Motivation

CHAPTER THREE: METHODOLOGY
Introduction

Design of the study

Population of the Study

Sample and Sampling Techniques
Research Instrument

Validation of the Instrument
Population of the Study

Sample and Sampling Techniques

Research Instrument

27

27

28

29

30

31

33

34

34

34

35

35

35

35

36

36

36



Validation of the Instrument 36
Method of Data Collection 37
Method of Data Analysis 37
CHAPTER FOUR :PRESENTATION OF RESULTS AND DISCUSSION OF
FINDINGS

Discussion of Findings 42

CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATION

Summary 46
Conclusion 47
Recommendations 48
References 49

Appendix 58



CHAPTER ONE

INTRODUCTION
Background to the Study

A conception is a combination of knowledge and beliefs and for

mathematics; it is combination of knowledge and beliefs about
mathematics itself. There are two conceptions of mathematics; relational
and instrumental conceptions. An instrumental conception is a procedural
view of mathematics, whereas a relational conception describes a network
of understanding allowing for the creation of multiple solution paths.
Mathematics is a branch of science that deals with numbers and their
operations. It involves calculation, solving of problems etc.
Mathematics is a major aspect of our educational system since its
application cuts across all areas of human endeavor. For instance, from
social or economics perspective mathematics is a key element in our
day-to-day living that every human being practices in one form or the other.
Teaching as seen is an activity which enables pupils or learners to learn and
acquire the described knowledge, skills and disposition necessary for
becoming functional members of the society. Bidwell (2016) viewed
teaching as a series of interaction between the teacher and the learners

with the explicit goal of changing one or more of the learner’s cognitive or



effective states. Therefore, mathematics teaching can be seen as the
interaction between the teacher and the learners to acquire the described
mathematical knowledge, skills, and ideas necessary for becoming
functional members of the society.

Pre-service teachers' conception plays a significant role in the teaching and
learning of Mathematics in the secondary schools. Mathematics is
conceived as the most difficult subjects by both students and teachers due
to the way it was handled and presented. There are many factors
responsible to this general conception.

The learning of Mathematics depends greatly on the way it is presented to
the student. Teachers' conception towards teaching and learning of
Mathematics has a significant impact in shaping the attitude of students
towards learning of Mathematics. Students' positive attitude can be
enhanced by the teacher positive attitude towards teaching of Mathematics
and this can be done through teachers' helpful behavior, resourcefulness,
enthusiasms, good method of presentation, concern for students and
teacher knowledge of the subject matter. It is recommended that teachers
should regularly develop positive attitude towards the teaching of
Mathematics since they are the role model. The responsibility of the

Mathematics teacher ends when he has taught his students to understand



the concepts and how to apply them in a variety of ways in solving daily
mathematical problems.

Finally, seminars/workshops on positive teachers' disposition while
teaching should be addressed by all education stakeholders as important
and urgent.

Teachers hold varied conceptions pertaining to students, including students
‘potential for success, cultural backgrounds, strengths and weaknesses, and
future placement in society. High expectations are lauded as a key to
successful teaching of students often underserved by schooling (Lipman,
2015; Zeichner, 2014). Zeichner, (2014) argued that high expectations are a
necessary attribute of classrooms that have the potential to narrow the
achievement gap in urban schools. The research literature contains a
growing consensus about what teachers need to be like, to know, and to be
able to do in order to teach all students to high academic standards. This
vision rests on teachers believing that all students can learn and taking the
responsibility for this task regardless of students ‘economic circumstance or
skin color. The belief that all children can learn and advocate for high
expectations has become part of mainstream educational rhetoric.
Historically, mathematics has been a subject that many students struggle

with. Young learners often utter the words, “I’'m never going to use this



stuff!” as they are struggling to solve some algebra or calculus problems.
For many parents and teachers, the utterance of this phrase (or ones like it)
is too often a common occurrence in the classroom. Most people will
respond to the students by saying that they may need it or a future job or
that it improves the critical thinking ability of the brain. While these
responses are good, and well-intended, they don’t serve the practical and
immediate needs of the child. Nigeria recruitment process contributes to
some students’ neglect of mathematics degree. An average Nigerian knows
that “anyone with any class of degree and any discipline can work
anywhere in Nigeria provided that the right connections are conserved”.
Corruption has discouraged many mathematics students as it seems the
degree is not necessarily needed in the country.
Statement of the Problem

Mathematics has been one of the subjects which Nigerian students
especially at secondary schools level develop dislike for and likewise
perform poorly (Odili, 2006) as cited by Mark (2018). However, students
and people frequently ask these questions; How can the teaching and
learning of mathematics be improved in our secondary schools as a tool for
self-reliance? It is an indisputable fact that individuals are differently

endowed. As a result the way and manner they perceive issues are of



course different. Teachers' conception plays a significant role in the
teaching and learning of Mathematics in the secondary schools.
Mathematics is conceived as the most difficult subjects by both students
and teachers due to the way it was handled and presented. There are many
factors that are responsible to this general conception.

Conceptions are subjective and idiosyncratic but they can provide teachers
useful information that may affect planning of lessons and decision making
in the classroom. Therefore the problem confronting this research is to
investigate pre-service teachers’ conception of mathematics.

Research Questions

1. What are students’ conceptions towards the learning of mathematics?

2. What are the learning factors affecting the influence of pre-service
teachers of mathematics?

3. What are the environmental factors affecting the learning of
mathematics at home?

4. What are the environmental factors affecting the learning of
mathematics at school?

Purpose of the Study

The purpose of this study is to:

1. Discover students’ conceptions towards the learning of mathematics.



2. Examine the learning factors affecting the influence of pre-service
teachers’ conception of mathematics.
3. Determine the environmental factors affecting the learning of
mathematics at home.
4. Determine the environmental factors affecting the learning of
mathematics in school.
Significance of the Study
The study shall provide a framework of consideration for the need to
re-address issues affecting both poor desirability and teaching of
mathematics by Students and Teachers. It shall also serve as a good source
of information to Teachers, students, and Education experts.
Scope of the Study
The study focuses on the pre-service teachers’ conception of
mathematics in the University of Benin, Benin City.
Operational Definition of Terms
The under listed terms are operationally defined as used in the study.
Mathematics: Mathematics is a branch of knowledge that seeks to improve
on human perception of himself and his immediate environment by using

clear, logical precise and exact thinking processes". Mathematics is



autonomous science that springs up on define basis and develop in any
direction based on the unfolding of knowledge.

Conception: The power or faculty of apprehending of forming an idea in the
mind; the power of recalling a past sensation or perception; the ability to
form mental abstractions. Or the way in which something is perceived or
regarded.

Mathematics Learning: It is broadly defined as the acquisition of new
knowledge, skills, and affects that are related to quantity, space, and
structure.

Pre-service teachers — Students studying any course in the Collage of

Education or in the faculty of Education in the University.



CHAPTER TWO
REVIEW OF RELATED LITERATURE
Introduction
Related literature was reviewed under the following sub-headings:
e Students conceptions of learning mathematics
e Factors affecting pre-service teachers conception of mathematics
e Environmental factors and learning mathematics at home

e Environmental factors and learning mathematics at school

Students Conceptions of Learning Mathematics

Because mathematical activity does not occur entirely within the cognitive
realm, it is important to consider what beliefs students hold about
mathematics and mathematical activity and how those beliefs influence
mathematical experiences. The data regarding students’ beliefs about
mathematics comes from various sources, but almost all of it seems to
indicate that students’ beliefs about mathematics may be part of the reason
why mathematical achievement is not as great as it could be. There is a
growing body of research that supports the view that a person’s conception
of what is important in mathematics influences how he or she approaches

mathematical situations.



A student’s beliefs about mathematics are stable and thus are hard to
change (Mcleod, 1992) as cited by Orbed (2017). Data from the 1992
National Assessment of Educational Progress (NAEP) (Kenney & Silver, 1997)
suggest that students in the United States generally believe that
mathematics is important, difficult, and involves memorizing and following
rules. On the 2015 NAEP, a large percentage (41%) of the twelfth grade
students agreed that learning mathematics involves mostly memorizing
facts. Only 64% of the students indicated that they understood what
happened in their mathematics class and only 50% of them had confidence
in their ability to do mathematics. Despite the finding that students do not
understand math and associate memorizing with learning mathematics,
they seem to believe that mathematics is useful for solving everyday
problems (71%) and that most people use mathematics in their jobs (74%).
The above findings indicate that students probably do not hold beliefs that
are the most productive to developing a robust understanding of
mathematics. Schoenfeld (1985) as cited by James (2016) explored how
students’ self-reported beliefs were reflected in the mathematical work
they were engaged in.

In a study that included interviewing students and observing them while

working on problem-solving tasks, he found that students’ beliefs about



mathematics might weaken their ability to solve non-routine problems.
Schoenfeld found that high school geometry students held strong beliefs
about the nature of mathematics that influenced their performance in at
least four ways. First, the students operated with a belief in the empirical
nature of mathematics and this belief influenced how they acted in
problem-solving situations.

They did not see proof as a way to help them validate their geometric
constructions. Rather they believed that proof should be used to confirm
something that is intuitively obvious or to verify something that they were
told was true. On the other hand, mathematicians participating in
Schoenfeld’s study saw discovery and deduction as flip sides of the same
coin. Secondly, he found that students often believed that the form of a
solution or proof was as important as the deductive reasoning involved in
the proof.

The third belief that Schoenfeld identified was that the students believed
that problems should be able to be solved in a short period. The fourth
belief identified by Schoenfeld is that students saw mathematics as a
passive endeavor: one in which they needed to be able to use the
mathematics but not to understand why. They became “passive consumers

of ‘black box’ procedures” (Schoenfeld, 2017 p. 373).

10



In an effort to conceptualize a framework for analyzing student conceptions
of mathematics, Grouws, Howald, and Colangelo (1996) as cited by Brooke
(2018) developed and tested the Conceptions of Mathematics Inventory.
This inventory categorizes a student’s conceptions of mathematics in seven
different dimensions:

e composition of mathematical knowledge

e structure of mathematical knowledge

e status of mathematical knowledge

e what it means to do mathematics

e validating ideas in mathematics

e |earning mathematics and

e the usefulness of mathematics.
Because they thought that a student’s conceptions of mathematics might
be a factor in overall achievement, they administered the inventory to
groups of mathematically talented students and to groups of typical algebra
students. On several dimensions the data indicated no differences between
the two groups of students.
In agreement with the 1992 NAEP data, both groups of students believed
that mathematics was useful in their personal lives both in and out of

school and would continue to be important in the future. Both groups of
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students thought that the field of mathematics was always growing and
changing. However, in interviews with individual students it became
apparent that some students were focused on the changing methods for
teaching mathematics and the increased use of technology in doing
mathematics rather than on how mathematics as a field of study might be
changing.

Both groups of students also indicated a view of mathematics that balances
the role of constructing knowledge and developing understanding with that
of memorizing. However, the relative importance of these two approaches
varied between the two groups. Over 75% of the algebra students believed
that mathematics was mostly memorizing, while only 50% of the
mathematically talented students held this belief about learning
mathematics. As would be expected, a greater percentage of the
mathematically talented students (over 75%) than algebra students (40%)
felt that they could learn mathematics by independently trying to solve
problems.

There were also differences between the conceptions held by the two
groups of students. The mathematically talented students believed that
mathematics was more about concepts than rules, that mathematics should

make sense, that problem solving was more important than applying
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formulas, that different areas of mathematics were related to each other
and that they could validate their own mathematical thinking. The typical
algebra student’s responses indicated that for them mathematics was
about both rules and concepts, that different areas of mathematics were
not strongly connected, that being able to correctly use formulas was
enough to be successful and understand mathematics, and that they
needed a teacher to tell them if they were doing things correctly.

In summarizing the students’ responses, Grouws et al. concluded that
mathematically talented students differed from typical algebra students in
their views of what constitutes mathematical knowledge and what it means
to do mathematics. But they held similar views about what constitutes
learning mathematics. The existence of differences between these groups
of students’ conceptions about mathematics raises the question about how
classroom experiences might help shape and maintain a person’s
conceptions of mathematics. This research also indicates that a person’s
conceptions about mathematics may be related to how he or she
approaches learning and doing mathematics both in and out of school and
that this is an important area for further investigation.

The preceding research was concerned with determining and describing the

beliefs that secondary school students hold about mathematics. An
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additional body of research indicates that the beliefs of college students are
not much different than the beliefs of secondary school students and that
the mathematical beliefs of college students also seem to be related to
their mathematical achievement.

Conceptions of College Students

The majority of the research regarding college students’ conceptions of
mathematics has been about the conceptions of mathematics held by
college students who are in remedial courses. Oaks (1987) as cited by
Lukeman (2017) explored how college students’ conceptions of
mathematics are related to their success or lack thereof in remedial college
mathematics courses. She found that students who did not pass remedial
college mathematics courses tended to have a conception of mathematics
as rote manipulation of symbols. This view of mathematics focused the
students’ learning efforts on memorization rather than working for
conceptual understanding.

Stage and Kloostermen (2015) examined remedial college mathematics
students’ beliefs about themselves as learners of mathematics and about
the nature of mathematics and the relationship of these beliefs to student

achievement. They used the Indiana Mathematics Beliefs Scales
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(Kloosterman and Stage, 2016) to measure student beliefs. The dimensions
measured by the Indiana Mathematics Beliefs Scales are:
e perception of one’s own ability to complete difficult problems
e Perception that some mathematics problems cannot be solved simply
by following steps
e Perceptions of the importance of conceptual understanding in
comparison to rote computational skill, and
e Perception of the importance of word problems in mathematics.
In a study involving 68 remedial college mathematics students, Stage and
Kloostermen found that the students had limited self-confidence in solving
time consuming problems, slightly disagreed with the notion that not all
word problems could be solved simply by following steps, generally agreed
that understanding concepts was important in mathematics, and slightly
disagreed with the idea that word problems were important in
mathematics.
They further found that for the 40 women in their study, the scores on
dimensions (a), (b) and (c) above were significantly and positively correlated
with final course grade. The beliefs of the 26 men in this study were not
significantly correlated with final course grades. This difference in the

findings for men and women supports Fennema and Peterson’s (198S)
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claim that beliefs may influence achievement more for females than for
males.

Carlson, Buskirk, and Halloun (in press) assessed the views about
mathematics held by pre-calculus and third semester calculus students. In
particular their study classified student beliefs about mathematics with
regard to the structure of mathematical knowledge, the methods of
mathematics, the validity of mathematics, the learnability of mathematics,
the role of reflective thinking, and the personal relevance of mathematics.
The study showed that the beliefs held by third semester calculus students
differ from those held by pre-calculus students.

A higher proportion of calculus students believed that doing mathematics is
more a result of effort than teacher explanation (43% vs. 34%), that
mathematics was related to everyday life (75% vs. 65%), that mathematical
formulas express meaningful relationships rather than provide ways to get
numerical answers to problems (45% vs. 23%), and that solving
mathematics problems involves more general problem solving techniques
than imitating the solution to a similar problem (71% vs. 53%).

They also found that students who did well in pre-calculus had views that
were closer to those of mathematicians than did students who did not do

well in pre-calculus. The study also considered the impact of a moderately
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reformed pre-calculus course on the views held by the pre-calculus
students. They found that the reform environment did not have a
significant impact on the beliefs of the pre-calculus students.

Carlson (in press) assessed the views about mathematics held by graduate
level mathematics students. She found that they believed that persistence
and individual effort are necessary attributes for mathematical success.
They also indicated that they enjoyed mathematical problem solving and
that students should expect to “sort out” information on their own. In
problem solving situations, Carlson observed that the graduate students did
persist but often did not correctly sort out the necessary information and
considers a variety of solution paths.

This indicated that although the beliefs of the graduate students are closer
to those of mathematicians than those of undergraduates, they still do not
seem to be fully integrated with their work in mathematical situations.

The research studies described above provide information about the
conceptions of mathematics that students hold and provide evidence that
these conceptions may influence an individual’s actions in mathematical
situations. They also point to the fact that the conceptions that many
students have may be contributing to the lack of overall mathematical

achievement of students in the world.
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This, in turn, raises the question about what experiences might contribute
to changing students’ conceptions about mathematics and to future
development of students’ conceptions that are more congruent with a
robust understanding of mathematics.

In an effort to determine how a curriculum influences beliefs, Hirschhom
(1993) administered a 25-item student opinion survey to students who had
completed four years of the University of Chicago School Mathematics
Project (UCSMP) mathematics curriculum and to match comparison groups
of students who had completed a more traditional course of study. He
found that the use of the UCSMP curriculum did not affect students’ beliefs
towards mathematics but that the use of a calculator over the four years
did affect students’ beliefs towards calculator use.

He concludes that there is no evidence that just learning different content
will change student beliefs about mathematics. He did however find a
positive correlation between the belief that mathematics is useful and
higher performance on the standardized achievement instruments that he
used to measure mathematical achievement. This study leaves open the
guestion of whether changing the manner in which students engage with
mathematical ideas would have an effect on the conceptions of

mathematics that the students hold.
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The CPMP curriculum introduces students to a wider variety of content and
the students are interacting with the mathematics in ways that previously
were not commonly found in the mathematics classroom. Data gathered
from the field test of the CPMP curriculum indicates that a significantly
higher percentage of students who studied mathematics using the CPMP
curriculum than students in a traditional mathematics curriculum believed
that mathematical ideas should make sense (Schoen & Pritchett, 1998). Of
the 221 CPMP students surveyed, 64.7% of them agreed that their
mathematics course helped them to see that mathematical ideas make
sense.

Only 51.1% of the 134 students in the comparison group indicated
agreement with the same statement. Possible reasons given for this
difference in beliefs are that the CPMP curriculum includes contextualized
entry points into the mathematics, collaborative learning groups, and an
emphasis on mathematical communication.

In summary, this part of the literature review suggests that the beliefs that
students hold about the nature of mathematics and mathematical activity
are important to study. In spite of this fact there is a paucity of research on
conceptions of mathematics held by students in non-remedial college-level

mathematics courses.
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What research does exist indicates that students often hold beliefs that are
counterproductive to developing deep understanding of mathematical
topics and thus influence their overall mathematical achievement. There is
also some evidence that changing the approach to learning mathematics
may help students develop more accurate and productive beliefs about
mathematics and mathematical learning.

Factors affecting pre-service teachers’ Conception of Mathematics
Teachers’ knowledge about teaching and learning has been cited as the
most important predictor of students’ success (Greenwald, Hedges & Laine,
1996). Furthermore, teacher’s conceptual understanding of mathematics
and their ideologies influence students’” mathematical learning and values,
which permit students to engage or not to engage in a mathematics course
(Bishop, Clarke, Corrigan & Gunstone, 2006).

It is important to consider how teachers’ 58 International Electronic Journal
of Mathematics Education / Vol.4 No.2, July 2009 mathematical knowledge
(i.e., “knowledge of mathematical concepts and procedures”) and values
(i.e., “mathematical conceptions and ideologies”) influence students’
mathematical knowledge and learning (Ambrose, 2016).

Improving pre-service teachers’ conceptual mathematical knowledge

before they begin their classroom practice enhances the mathematical
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knowledge and values that these teachers will initially bring to the
classroom (Boyd, 1994: Kajander, 2005; Sowder, 2007) as cited by Kevin
(2016).

Previous work (Kajander, 2007) and empirical teaching observations suggest
that some pre-service teachers embrace and demonstrate conceptual
change to a much greater extent than others.

This study investigated factors such as: pre-service teachers’ initial capacity
(initial levels of conceptual and procedural mathematical knowledge and
values, academic background and number of mathematics courses taking at
high school and university) that may affect their growth in conceptual
mathematical knowledge during a teacher certification program, which
included a 36- hour mathematics methods course. The course was designed
to promote the concepts of mathematics reform as described by the
National Council of Teachers of Mathematics (NCTM) (NCTM, 2000).
Teachers’ Mathematical Knowledge

Teachers’ knowledge of mathematics has become an area of concern in the
last two decades. There has been an implicit disagreement over the
knowledge of mathematics that teachers need to know in order to teach

with deep conceptual understanding. Some researchers argue that teachers’
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capabilities in higher level mathematics are the most important attributes
(Hill & Ball, 2004) as cited by Farman (2018).
Others believe that higher level mathematics ability is not sufficient to
teach, and believe that teachers must have knowledge about how to teach
mathematics to students (Ma, 1999; Ambrose, 2004; Schommer-Aikins,
Duell & Hutter, 2005).
Hence, teaching mathematics to students should be treated as a system of
interacting features to minimize the gap between teaching and students’
mathematical learning (Hiebert, Stigler, Givvin, Garnier, Smith, Zerpa,
Kajander and Van Barneveld 59 Hollingsworth, Manaster, Wearne &
Gallimore, 2005).
This system of interacting features, such as:

e the knowledge and values that teachers and students bring to the

lesson

e tasks presented in the classroom,

e teaching strategies,

e students’ discourse and participation,

e the assessments and the physical materials available for teaching is

what define the learning conditions for the students (Ibid).
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Once the definitions of these learning conditions are established, then what
matters is how these features together are enacted with students to help
them achieve their goals.

Teaching mathematics is a complex enterprise that entails making the
content accessible, interpreting students’ questions and ideas, and being
able to explain concepts and procedures in different ways (Hill, Sleep, Lewis
& Ball, 2007) as cited by Terry (2017). Teachers need to have deep
conceptual understanding of the mathematics they are teaching to their
students and be able to illustrate to their students why mathematical
algorithms work and how these algorithms may be used to solve problems
in real life situations (lbid). Hence, the skills required for teaching
mathematics are multidimensional; this means that this capacity does not
relate to one general factor such as mathematical ability or teaching ability
but rather, it relates to a system of features that interact with one another
to help teachers transfer mathematical knowledge to their students.
Mathematical Values

In this system of interacting features for teaching mathematics to students,
teachers may opt to use a reform-based model for teaching mathematics, in
which students may actively contribute to the construction of their

mathematical knowledge rather than being passive recipients of
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information (Johnson & Munakata, 2005). Therefore, it is important to
realize that teachers’ beliefs about mathematics may influence students’
perceptions of mathematical concepts and procedures. We define values as
deeply held beliefs about what is important in mathematics learning.

These values have a powerful impact on teaching (Ernest, 2018). In some
cases, these values can encourage students to apply, or discourage them
from applying, their mathematical knowledge to real life situations or other
situations outside the classroom structure (Boaler, 1999). Classroom
experiences together with teachers’ mathematical values develop students’
conceptions of mathematics.

Accordingly, some students develop the conception that mathematics is
just made of numerous rules, formulas and equations that they must
memorize; but in other cases, students may come to believe that
mathematics is about interacting with the problem, being creative and
finding a solution without following a fixed procedure (Ernest, 1989).
Students who subsequently choose to become pre-service teachers also 60
International Electronic Journal of Mathematics Education / Vol.4 No.2, July
2009 tend to arrive at teacher preparation programs with varying
experiences and values (Kajander, 2007), and we were interested in the

impact of these on subsequent growth.

24



Teachers’ Mathematical Development

One way to facilitate teachers’ mathematical development is by deepening
their mathematical understanding and changing their epistemological
beliefs via professional development experiences (Hill & Ball, 2004;
Kajander, Keene, Siddo & Zerpa, 2006). Kajander et al. (2006) conducted a
study of 40 in-service grade 7 teachers from urban and rural areas. She
surveyed teachers before and after an eight-month intervention in order to
examine mathematical understanding as well as beliefs about mathematics.
She provided volunteer teachers with 62 International Electronic Journal of
Mathematics Education / Vol.4 No.2, July 2009 professional development
experiences that emphasized conceptual understanding of fundamental
mathematics, appropriate use of manipulative, use of representations and
differentiated instruction.

This included three days of professionally delivered in-service training on
number and operation, as well as online courses for some of the
participants. The researchers found that measureable changes in
mathematical knowledge were possible even in such a short time. In
addition, teachers’ beliefs about the need to focus specifically on
procedural learning decreased, which was indicative of a shift towards a

more reformed based conception (Kajander, 2005).
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If conceptual aspects of learning also promote procedural learning with a
less specific focus on procedural skills (NCTM, 2007), a diminished emphasis
on procedural values which tends to be accompanied by an increase in
conceptual values, may be an indicative of a shift to a more reform-based
conception (Kajander, 2005).

Other researchers (Ahmed, 1987; Ingvarson et al., 2005; Mundry, 2005)
have however argued that longer time periods are needed for change. Ball
(1996) also found that the use of professional development experiences can
change teachers’ traditional ways of mathematical thinking.

A deep conceptual re-examination of the mathematics itself can shape
teachers’ understanding of mathematical concepts and help them be more
flexible when listening to students’ new ideas and innovations. Teachers
need experience linking concrete ideas and mathematical models to new
generalizations and procedures, and such mathematics may be highly
specific to teaching. Ball concludes that the lack of critical discussion and
reflection during professional development experiences may cause teachers
to formulate their own interpretation and implementations, making
common standards difficult to establish.

Professional development experiences should include a vision that requires

teachers to shift their mathematical thinking and values in order to deepen
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students’” mathematical knowledge (Sowder, 2007). This shift in teachers’
mathematical thinking and values should occur during their pre-service
training experiences. The current study has focused on examining factors
that may impact pre-service teachers’ change in conceptual mathematical

knowledge during a one year (36 hour) mathematics methods course.

Environmental factors and learning mathematics at home

Various environmental factors affecting the learning of mathematics at
home are known to be related to mathematics achievement,
socio-economic status, and parents’ educational level, among others are
factors that have been analyzed in this study as predictors of math

achievement.

Parents’ Educational Level

Parents’ educational level has been shown to be a factor in academic
achievement. Parents serve as a role model and a guide in encouraging
their children to pursue high educational goals and desires by establishing
the educational resources on hand in the home and holding particular
attitudes and values towards their children’s learning. In this case, the

educational attainment of parents serve as an indicator of attitudes and
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values which parents use to create a home environment that can affect

children’s learning and achievement.

A number of studies indicated that student achievement is correlated highly
with the educational attainment of parents (Coleman, 1966). For instance,
students whose parents had less than high school education obtained lower
grades in mathematics than those whose parents had higher levels of
education (Campbell, Hombo, & Mazzeo, 2000). Research has shown that
parents’ educational level not only impact student attitudes toward

learning but also impact their math achievement scores.

Socio-Economic Status

Socio-economic status is determined to be a predictor of mathematics
achievement. Studies repeatedly discovered that the parents’ annual level
of income is correlated with students’” math achievement scores (Eamon,
2005; Jeynes, 2002; Hochschild, 2003; McNeal, 2001). Socio-economic
status was found significant in primary math and science achievement
scores (Ma & Klinger, 2000). Another study found poor academic
achievement of Canadian students to be attributable to their low
socio-economic status (Hull, 1990). Socio-economic status was examined
and found to be one of the four most important predictors of discrepancy in

academic achievement of Canadian students (aged 15) in reading,
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mathematics, and science by the Program for International Student
Assessment (Human Resources Development Canada, Statistics Canada, &

Council of Ministers of Education Canada, 2001) as cited by Kenny (2018).

A number of studies showed that parents with higher socio-economic
status are more involved in their children’s education than parents of lower
socio-economic status. This greater involvement results in development of
positive attitudes of children toward school, classes, and enhancement of
academic achievement (Epstein, 1987; Lareau, 1987; Stevenson & Baker,
1987) as cited by Uwa (2016). It is believed that low socio-economic status
negatively influences academic achievement, in part, because it prevents
students from accessing various educational materials and resources, and
creates a distressing atmosphere at home (possible disruptions in parenting
or an increased likelihood family conflicts) (Majoribank, 1996; Jeynes, 2002).
For these reasons, socio-economic status of a student is a common factor

that determines academic achievement.

Self-Directed Learning

Self-directed learning could be a factor in students’ math achievement.
Mathematics learning requires a deep understanding of mathematical
concepts, the ability to make connections between them, and produce

effective solutions to ill-structured domains. There is no perfect,
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well-structured, planned or prescribed system that lets students think and
act mathematically. This can be done if, and only if, students play their
assigned roles in their learning progress. Self-directed learning has an
important place in successful math learning. Self-directed students can take
the initiative in their learning by diagnosing their needs, formulating goals,
identifying resources for learning, and evaluating or monitoring learning
outcomes (Knowles 1975). The teacher’s role is to engage students by
helping to organize and assist them as they take the initiative in their own
self-directed explorations, instead of directing their learning autocratically

(Strommen & Lincoln, 1992).

Environmental factors and learning mathematics at school
Some of the environmental factors affecting the learning of mathematics at

school are:

Instructional Strategies and Methods

Being successful in math involves the ability to understanding one’s current
state of knowledge, build on it, improve it, and make changes or decisions
in the face of conflicts. To do this requires problem solving, abstracting,
inventing, and proving (Romberg, 2018). These are fundamental cognitive

operations that students need to develop and use it in math classes.
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Therefore, instructional strategies and methods that provide students with
learning situations where they can develop and apply higher-order

operations are critical for mathematics achievement.

In the literature, it is pointed out that for students to accomplish learning,
teachers should provide meaningful and authentic learning activities to
enable students to construct their understanding and knowledge of this
subject domain (Wilson, 2016). In addition, it is emphasized that
instructional strategies where students actively participate in their own
learning is critical for success (Bloom, B. 1976). Instructional strategies

shape the progress of students’ learning and accomplishment.

Teacher Competency in Math Education

Many studies report that what teachers know and believe about
mathematics is directly connected to their instructional choices and
procedures (Brophy, 1990; Brown, 1985; National Council of Teachers of
Mathematics, 1989; Thompson, 1992; Wilson, 19903, b). Geliert (1999) also
reported that "in mathematics education research, it seems to be
undisputed that the teacher's philosophy of mathematics has a significant
influence on the structure of mathematics classes" (p. 24). Teachers need to
have skills and knowledge to apply their philosophy of teaching and

instructional decisions.
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In the 215 century, one shifting paradigm in education is about teachers’
roles and competencies. Findings from research on teacher competency

point out that

If teachers are to prepare an ever more diverse group of students for much
more challenging work--for framing problems; finding, integrating and
synthesizing information; creating new solutions; learning on their own; and
working cooperatively--they will need substantially more knowledge and
radically different skills than most now have and most schools of education

now develop (Darling-Hammond, 1997, p. 154).

Teachers not only need knowledge of a particular subject matter but also
need to have pedagogical knowledge and knowledge of their students
(Bransford et al., 2000). Teacher competency in these areas is closely linked
to student thinking, understanding and learning in math education. There is
no doubt that student achievement in math education requires teachers to
have a firm understanding of the subject domain and the epistemology that
guides math education (Ball, 1993; Grossman et al., 1989; Rosebery et al.,
1992) as well as an equally meticulous understanding of different kinds of
instructional activities that promote student achievement. Competent math

teachers provide a roadmap to guide students to an organized
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understanding of mathematical concepts, to reflective learning, to critical

thinking, and ultimately to mathematical achievement.

School Context and Facilities

School context and its facilities could be an important factor in student
achievement. In fact, identifying factors related to the school environment
has become a research focus among educational practitioners. For instance,
research suggests that student achievement is associated with a safe and
orderly school climate (Reyonds et al., 1996). Researchers also found a
negative impact on student achievement where deficiencies of school
features or components such as temperature, lighting, and age exist. In a
study by Harner (1974), temperatures above 23° C (74° F) adversely
affected mathematics skills. In terms of the condition of school building,
Cash (1993) found student achievement scores in standard buildings to be
lower than the scores of students in above standard buildings. In addition,
Rivera-Batiz and Marti (1995) conducted multiple regression statistical
analysis to examine the relationship between overcrowded school buildings
and student achievement. The findings indicated that a high population of

students had a negative effect on student achievement.
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Teachers Role in Students’ Motivation

Mathematics education requires highly motivated students because it
requires reasoning, making interpretations, and solving problems,
mathematical issues, and concepts. The challenges of mathematics learning
for today’s education are that it requires disciplined study, concentration
and motivation. To meet these challenges, learners must be focused and
motivated to progress. Broussard and Garrison (2004) examined the
relationship between classroom motivation and academic achievement in
elementary-school-aged children (122-first grade and 129-third grade
participants). Consistent with previous studies, they found that for a higher

level of mastery, motivation was related to higher math grades.

The teacher’s role in students’ motivation to learn should not be
underestimated. In helping students become motivated learners and
producers of mathematical knowledge successfully, the teacher’s main
instructional task is to create a learning environment where students can
engage in mathematical thinking activities and see mathematics as
something requiring “exploration, conjecture, representation,

generalization, verification, and reflection” (Carr, 1996, p.58).
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CHAPTER THREE
METHODOLOGY
Introduction
The methodology of the study was examined under the following
sub-headings:
e Design of the study
e Population of the Study
e Sample and Sampling Techniques
e Research Instrument
e Validation of Instrument
e Method of Data Collection

e Method of Data Analysis

Design of the study

The design used was a descriptive survey design which includes the use of
guestionnaire. This method involves the collection of extensive data for the
purpose of analyzing, describing and interpreting the questions raised on
the pre-service teachers’ conceptions of mathematics in the University of

Benin.
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Population of the Study

The target population consists of 550 mathematics students both in the
faculty of education and the faculty of physical sciences, University of Benin,
Benin City.

Sample and Sampling Techniques

Simple Random Sampling technique was used to select the respondents. A
total number of one hundred and twenty (120) respondents were randomly
chosen out of 550 students studying Mathematics at Faculty of Education
and the faculty of physical sciences, University of Benin, Benin City.
Research Instrument

The instrument used for data collection for the study was questionnaire. A
close ended questionnaire was designed based on the stated research
guestions. It is divided into section A and B. Section A elicited personal
information about the respondents while section B dealt with statements
related to the variables under study. The questionnaire is a four Likert Scale
ranging from strongly agree to strongly disagree with a total number of 19
items.

Validation of the Instrument

To determine the validity of the instrument, the questionnaire designed

was given to the researcher’s supervisor and one other expert in the
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Department of Curriculum and Instructional technology, Faculty of
Education, University of Benin. Their corrections were taken into
cognizance for the final draft of the instrument.

Method of Data Collection

The researcher administered the instruments to the respondents with the
help of the course representatives of each level. A total of one hundred and
twenty questionnaires were distributed. After explaining the purpose of the
study, students were assisted in filing the questionnaire and this method
ensured a hundred percent return rate of the questionnaire and the
elimination of unnecessary influence.

Method of Data Analysis

The tools for data analysis employed in the analysis of data would be
descriptive and inferential statistics tool. The descriptive statistics tools are

mean and standard deviation.
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CHAPTER FOUR
PRESENTATION OF RESULTS AND DISCUSSION OF FINDINGS
This chapter deals with the results obtained after data analysis. The data
analysis is presented and findings discussed below.
Research Question 1: What are students’ conceptions towards the learning
of mathematics?
TABLE 1: Mean scores responses of students on students’ conceptions

towards the learning of mathematics.

S/N | ITEM SA|A |D |SD| MEAN | STD | DECISION
D.
1 Learning of 23138 35|24|2.50 1.021 | Accept
mathematics is very
easy
2 Learning of 25140 34|21 |2.58 1.010 | accept

mathematics is difficult

3 Mathematicsis funand | 27 |47 |27 |19 | 2.68 | 0.996 | accept
interesting to learn

4 Mathematics is boring |28 31 (45|16 | 2.59 |0.992 | accept
and tiring to learn

Grand Mean 2.59 accept

Cut off Mean = 2.5

From table 1, items such as learning of mathematics is very easy, learning of
mathematics is very difficult, mathematics is brothering and tiring to learn
among others were accepted by the majority of the students as the
students’ conceptions towards the learning of mathematics since the

means are above the criterion mean of 2.5.
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The grand mean is 2.59, which shows that students’ conceptions towards
the learning of mathematics listed in items which are to 4 are accepted by
majority of the students as the conceptions of students towards the
learning of mathematics.

Research Question 2: What are the learning factors affecting the influence
of pre-service teachers’ conception of mathematics?

TABLE 2: Mean scores responses of students on learning factors affecting

the influence of pre-service teachers’ conception of mathematics.

S/N | ITEM SA|A |D |SD| MEAN | STD | DECISION
D.

5 Lecture method of|21|38|32/29(2.43 |1.042 | Reject
teaching mathematics
is effective.

6 The curriculum is too |20 |47 |44 |9 |2.65 0.847 | accept
bulky therefore it is
difficult to
comprehend.

7 The environment for |18 (36|53 |13 |2.49 |0.879 | reject
learning mathematics is
conducive.

8 The wuse of good|51(59|7 |3 |3.32 |0.698 | accept
instructional materials
helps me to understand
mathematics better.

9 Learning mathematics |50 (48 |19 |3 |3.21 0.798 | accept
in the morning helps
me to understand
better.

Grand Mean 2.82 accept

Cut off Mean = 2.5
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From table 2, items such as lecture method is effective, curriculum is too
bulky, learning mathematics in the morning helps student to understand
better among others were accepted because the means are above the
criterion mean, while items 5 and 7 were rejected because the means are
below the criterion mean.

The grand mean is 2.82, which shows that the learning factors listed in
items 5-9 are accepted to influence pre-service teachers’ conception of
mathematics.

Research Question 3: What are the environmental factors affecting the
learning of mathematics at home?

Table 3: Mean scores responses on environmental factors affecting the

learning of mathematics at home.
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S/N | ITEM SA|A |D |SD | MEAN | STD | DECISION

10 || have too many house | 23 |32 |42 |23 |2.46 |1.012 | Reject
chores to do therefore |
cannot do my
assignment.

11 |My parents do not|26(42|34|18 |2.63 0.987 | Accept
assist me in learning
mathematics.

12 || have mathematics |12 34|47 |27 |2.26 |0.921 | Reject
teacher at home that
helps me with my
assignment.

13 | My house is very noisy | 26 |38 |42 | 14 | 2.63 0.952 | Accept
to learn mathematics

therefore | cannot
concentrate.
14 || don’t have enough |20 35|49 |16 |2.49 |0.926 | Reject
sleep at home
therefore | can’t study.
15 |1 eat balance diet|25[49|33|13 |2.72 |0.918 | Accept
therefore | can study
effectively
Grand Mean 2.53 Accept

Cut off Mean = 2.5

From table 3, items such having to many chores to do at home, parent do
not assist me in learning mathematics, house is too noisy to learn
mathematics among other were accepted because the means are above the
criterion mean of 2.5, while items 10, 12, and 14 were rejected because
means were below the criterion mean of 2.5.

The grand mean is 2.53 which show that the environmental factors listed in

item 10 — 15 are accepted to affect the learning of mathematics at home.
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Research Question 4: What are the environmental factors affecting the

learning of mathematics at school?

TABLE 4: Mean scores responses on environmental factors affecting the

learning of mathematics at school.

S/N

ITEM

SA

SD

MEAN

STD

DECISION

16

My classroom is very
conducive to learn
mathematics.

30

40

36

14

2.72

0.972

Accept

17

The teacher’s
personality motivates
me to listen attentively
in class.

53

41

17

3.15

0.932

Accept

18

The duration and time
mathematics is taught
is enough to cover all
the contents

27

39

36

18

2.63

0.996

Accept

19

Mathematics textbooks
help me to understand
mathematics contents
and do assignment with
ease.

38

53

21

3.01

0.874

Accept

GRAND Mean

2.78

Accept

Cut off Mean = 2.5

From table 4, items such as teacher personality the duration of teaching

among other were accepted because the means are above the criterion

mean of 2.5. No item was rejected because all the means were above the

criterion mean of 2.5.
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The grand mean is 2.78 which show that the factors listed in items 16 to 19

are accepted to influence the learning of mathematics at school.

Discussion of Findings

The study examined the Pre-service teachers’ Conception of Mathematics
in the University of Benin, Benin City, Edo State. The respondents were
assessed based on four variables such as students’ conception; pre-service
teachers’ conception, environmental factors affecting the influence of
learning of mathematics both at home and in school.

From research question one, some students’ conception towards the
learning of mathematics such as; learning of mathematics is very easy,
learning of mathematics is very difficult, mathematics is boring and tiring to
learn, among others were listed and students were allowed to tick based on
their ideas about the learning of mathematics. From the responses in each
of the items, it was observed that majority of the students have negative
conception towards the learning of mathematics, although a few numbers
of them have positive conception towards the learning of mathematics.

For research question two, the grand mean was accepted and this shows
that the majority of the learning factors listed such as, lecture method is

effective, curriculum is too bulky, learning mathematics in the morning
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helps students to understand better, among others influence pre-service
teachers conception of mathematics.

Research question three examined the environmental factors influencing
the learning of mathematics at home. Majority of the pre-service teachers
accepted that the factors listed such as having too many chores to do at
home, my parents do not assist in learning of mathematics, house is too
noisy to learn mathematics, among others affect the learning of
mathematics at home.

For research question four examined the environmental factors influencing
the learning of mathematics at school. Majority of the pre-service teachers
of mathematics accepted that the factors listed such as; teachers’
personality, the duration of teaching, among others affect the learning of

mathematics at school.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
This chapter presents the summary of findings, conclusion and

recommendations made.

SUMMARY
Over the years, the conception of per-service teachers of mathematics and
that of individuals towards the learning of mathematics has been poor. This
is because they see mathematics as a difficult subject to learn. This has
made many individuals to have little or no interest in learning mathematics.
This research seeks to assess the conceptions of per-service teachers of
mathematics in the Faculty of Education, University of Benin.
In order to do this, the following research questions were raised;
1. What are students’ conceptions towards the Ilearning of
Mathematics?
2. What are the learning factors affecting the influence of pre-service
teachers’ conception of Mathematics?
3. What are the environmental factors affecting the learning of

Mathematics at home?
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4. What are the environmental factors affecting the learning of

Mathematics at school?

A Survey Research Design was adopted for the study and questionnaire
made up of two sections (A) and (B) was used to elicit responses from the
respondents. The total populations of mathematics students in the
University of Benin 2019/2020 are 550 which comprise the entire
mathematics students in the Faculty of Education and the Faculty of
Physical Sciences. A simple random technique was used and a total of 120
students were used for the investigation.
The Likert Scale of Strongly Agree (SA), Agree (A), Disagree (D), and Strongly
Disagree (SD) was scored 4, 3, 2, 1 respectively was used in mean ratio to
the responds gathered.
The instrument was validated by my Project Supervisor and one other
expert in the field of Mathematics Education before administering.
The following were the findings:
e The grand mean of 2.59 shows that the students conceptions
towards the learning of mathematics listed such as; learning of
mathematics is very easy, learning of mathematics is difficult,,

mathematics is fun and boring to learn, and mathematics is boring
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and tiring to learn were accepted by majority of the students as the
conceptions of students towards the learning of mathematics.

The grand mean of 2.82 shows that the learning factors listed such as;
lecture method of teaching mathematics, the curriculum is too bulky,
the environment for learning mathematics is conducive, and the use
of good instructional materials were accepted by majority of the
pre-service teachers’ of mathematics.

The grand mean is 2.53 which show that the environmental home
factors listed such as; having too many chores to do, parents not
assisting with learning of mathematics, having mathematics teachers
at home, among others were accepted to influence the learning of
mathematics by majority of the students.

The grand mean 2.78 is accepted and implies that the majority of the
students agreed to the factors listed such as; classroom not

conducive, teachers personality, among others.
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CONCLUSION
Based on the findings, the following conclusions were reached:

1. Lecture method of teaching mathematics is not effective because it
only requires the lecturers to introduce the topic while the students
have to study hard to understand the topic on their own.

2. Teachers’ personality plays a great role in motivating students to
listen attentively in class.

3. Learning mathematics in the morning helps students to understand
mathematics better.

4. The use of good instructional materials helps students to understand
mathematics better.

5. Most parents do not assist their children in learning mathematics at

home.
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Recommendations
Based on the findings, the researcher made the following
recommendations;

1. Lecture method of teaching mathematics should be replaced with
problem solving method as this will enable students to develop good
study habits and reasoning powers, stimulates their thinking, helps
improve and apply their knowledge and experience to real life
situations.

2. Mathematics teachers should put on good behaviour in class as this
helps to motivates students to listen attentively.

3. Periods of teaching mathematics should be fixed in the morning as
this will enable students to understand mathematics better.

4. Mathematics teachers should make use of good instructional
materials as this will help students to understand mathematics
better.

5. Parents should monitor the progress of their children in
mathematics, buy good mathematics textbooks, and hire

mathematics teacher for them at home.
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APPENDIX
DEPARTMENT OF CURRICULUM AND INSTRUCTIONAL
TECHNOLOGY,

FACULTY OF EDUCATION,
UNIVERSITY OF BENIN, BENIN CITY.

Dear Respondent,

This questionnaire is designed to elicit information about pre-service
teachers’ conceptions of Mathematics. Please, your cooperation is humbly
requested in responding to the questions and note that your responses will
be treated with utmost confidentiality and only for research purposes.
Yours faithfully,

Rukevwe Jerome Ekpamaku

SECTION A: DEMOGRAPHIC DATA

Instruction: Please, kindly tick the appropriate options in the box below.
Sex: Male( ) Female( )

SECTION B:

Keys: SA: Strongly Agree, A:Agree, D:Disagree, SD: Strongly
Disagree

S/N SA/A D [SD
ITEMS

What are students’ Conceptions towards the
learning of Mathematics?

Learning of mathematics is very easy.

Learning mathematics is difficult.

Mathematics is fun and interesting to learn.

BPlwiNE

Mathematics is boring and tiring to learn.
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What are the learning factors affecting the
influence of pre-service teachers’ conception of
Mathematics?

5. | Lecture method of teaching mathematics is
effective.

6. | The curriculum is too bulky therefore It is difficult to
comprehend.

7. | The environment for learning mathematics is
conducive.

8. | The use of good instructional materials helps me to
understand mathematics better.

9. Learning mathematics in the morning helps me to
understand better.

What are the environmental factors affecting the
learning of Mathematics at home?

10. | I have too many house chores to do therefore |
cannot do my assignment.

11. | My parents do not assist me in learning
mathematics.

12. | I have a mathematics teacher at home that helps me
with my assignment.

13. | My house is very noisy to learn mathematics
therefore | cannot concentrate.

14. | I don’t have enough sleep at home therefore | can’t
study.

15. || eat balance diet therefore | can study effectively.
What are the environmental factors affecting the
learning of Mathematics at school?

16. | My classroom is very conducive to learn
mathematics.

17. | The teacher’s personality motivates me to listen
attentively in class.

18. | The duration and time mathematics is taught is
enough to cover all the contents.

19. | Mathematics textbooks help me to understand

mathematics contents and do assignment with ease.
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