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ABSTRACT

One of the goals of teaching mathematics is to develop mathematical
thinking among students and to be able to identify, where
mathematics is applicable in the real world. To inculcate mathematical
thinking among students, it is necessary to involve mathematical
thinking activities as a prominent part of their education. And if
teachers are to encourage mathematical thinking in students, they
need to engage in mathematical thinking throughout the lesson
themselves. The crucial and essential part of the current scenario is
knowing about teachers’ thinking towards their teaching practice.
The effect of teachers’ mentality on improving the teaching process
seems to be neglected to some extent. Considering this, existing
gap, this study aims to go through teachers’ minds and find out
how they think. A purposive sampling technique was used to select
ten mathematics teachers teaching at upper primary level in five
Kendriya Vidyalayas in Patna region. Open-ended questionnaires,
rating scales and classroom observations were used to collect
data, and analysed quantitatively and qualitatively to reveal the
findings. Data formulation and thematic organisation were done
through content analysis for further interpretation, which revealed
that teachers with greater mathematical thinking skills employ more
underlying mathematical processes and methods in their teaching
such as analysing the subject matter, designing lessons for a specific
goal, and understanding students’ reactions and responses.
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Introduction

What is the primary purpose of mathematics education at the
elementary and secondary levels? Simply said, the mathematisation
of the child’s mental processes. In the words of Wheeler (1982),
“knowing how to mathematise is more beneficial than knowing a lot
of mathematics.” Polya (1969) said that the higher goal of math is to
help a child develop inner resources, clear thinking and the ability
to follow assumptions to logical conclusions, systematically solve
math problems with the right attitude and deal with abstraction.
Every student has the right to a high-quality mathematical
education, as mathematics is essential. It is a practical, exciting,
and creative study area that all students can appreciate and enjoy.
It helps them develop their ability to solve problems and reason
logically. It makes students curious and energetic to explore, and
make sense of their world. Day-by-day, educators have grown in
the importance of thinking in the educational disciplines. Today’s
students live in a time when thinking is more critical in mathematics
than the skills, we ask them to practise repeatedly.

To develop the right attitude towards mathematics among
students, teachers play a crucial role. Teachers want their students
to have good ways of thinking that they stick to allowing them to
think quickly and easily. Teachers must adapt to enhance students’
learning and motivate them (Adam, 2004). So, research (Chapman,
2017) still needs to pay attention to how teachers think and how that
relates to how well they teach. In the equation for education, how
teachers think is a significant factor that affects how they teach and
what they do in the classroom. It helps teachers adopt a technique of
making sense of what, why and how students learn. Because of this,
teaching math requires understanding what teachers think about
the math they teach, how they teach it and how their students learn.
This requires focusing not on what teachers should do but on what
they are already doing and why. To meaningfully support teachers’
knowledge also requires an understanding of their thinking. Most
researchers have looked at how students’ thinking styles affect their
academic performance in the classroom (Zhang, 2002; Sternberg,
1997) but few have looked at teachers’ thinking styles at the school
level from the point-of-view of an administrator. Therefore, this
research is dedicated to investigate teachers’ thinking styles in
mathematics teaching and learning to increase their knowledge in
these areas of mathematics education.
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Teachers’ Thinking about Mathematics Teaching-Learning

Academic conversations often talk about how much teachers know
about the subjects they teach but rarely talk about how they think
(Sullivan, 2003). Goe et al. (2008) said that a teacher’s idea of
teaching and how they do it are affected by how they think, how
much experience they have, how well they know the subject matter
and how they teach. From all of them, thinking is a major one that
impacts teachers’ teaching practice, planning, decision-making
and subsequent classroom behaviour. Similarly, Fullan (1991)
pointed out, “Educational change depends on what teachers do
and think”. It is as simple and as complex as that. “Educational
reform becomes complicated because teachers’ work is greatly
influenced by their thoughts” (Clark and Peterson, 1986). It is
seen that “there is so much reform but so little change occurs”
(Payne, 2008). Many educational reforms, policies and strategies
fail because they do not delve deeply into teachers’ minds (Fullan,
2009). So, educational reform is only possible when teachers’ ways
of thinking are to be considered.

In general, thinking is a person’s prior knowledge and
understanding, which involves the critical and creative aspects
of the mind. In our daily life thinking processes, there is much
reasoning going on in our minds when an operation is performed,
problem-solving, reasoning, critical thinking, creative thinking,
reflective thinking, and so on. At this stage, individuals must
organise their thinking systems well to get meaningful results.
(Fisher, 2005; Ersoy and Basar, 2012; Gunes, 2012).

However, Messick (1976) pointed out that ‘thinking’ is a term
used in cognitive psychology to describe the consistent individual
difference in the preferred way of organising and processing
information and experience. In the same way, a person’s thinking
style is how they prefer to deal with information and tasks
(Sternberg, 1997; Zhang and Sternberg, 2005; Hunt, 2008).

Mathematics as a discipline is one of the important branches of
science that requires a particular way of thinking (Maddox, 2002).
It helps us learn skills we can use in real life, like thinking, making
connections between events, reasoning, calculating, doing math,
and so on (Umay, 2003). These skills support each other to make
things meaningful. A mathematical thinking style provides different
ways for individuals to present, understand, and think through the
facts and connections of mathematics (Ferri, 2006). Mathematical
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thinking requires physical, mental, and emotional connections
to understand ourselves and the world (Hudson et al., 2015). It
is said that mathematical thinking is a kind of thinking that is
realised not only in cases with numbers and abstract concepts of
mathematics but also in our daily life (Yesildere and Turnuklu,
2007). Different frameworks have been proposed for studying
mathematical thinking. Like, Torner and Pehkonen (1999) have
proposed the following perspectives:

¢ Traditional Perspectives: Mathematics is a set of skills like
calculations, rules, formulas and procedures.

o Formalist Perspectives: Mathematics is viewed as logic
that has proofs, concepts and precise language.

e Constructivist Perspectives: Mathematics is seen as
developing thought processes by actively engaging, and
building rules, regulations and formulae from real experience.

Rationale of the Study

Research on the mathematics teacher and initiatives to transform
mathematics education place significant emphasis on teacher
cognition, and its relationship to effective teaching. The teacher’s way
of thinking is crucial to the educational equation. It has a significant
impact on teachers’behaviour and students’classroom experiences. It
representsateacher’sapproachtomakingmeaningofwhattheydo, why
they do it and how they do it. Therefore, to comprehend mathematics
education from a classroom or practice-based perspective, it is
necessary to understand mathematics teachers’ perspectives on
the mathematics they teach, their pedagogical approaches and
their students’ learning. This needs a focus on what teachers
are actually doing and why, as opposed to what they should be
doing. Understanding how to genuinely assist teachers’ learning
involves understanding and comprehending their thinking patterns
(Chapman, 2017). Mathematical thinking is not just reasoning
about the subject matter of mathematics but a style of thinking
about particular operations, processes and dynamic ideas (Burton,
1984). Different aspects have emerged in mathematical thinking
and teaching practice. Argyle (2012) emphasised that sense-making
is the active process of mathematical thinking. It is a constant,
cyclical way of thinking in which a person tries to make sense of a
massive amount of sensory information. On the other hand, Mordan
and Pourasadollah (2014) pointed out that teachers’ teaching
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methods and personal experiences are more important than what
they have learned in school. National Curriculum Framework (NCF,
2005) emphasised that schools should focus on the constructivist
approach and learner-centred pedagogy to improve mathematical
thinking. However, Khalid (2006) emphasised that more effort
is needed to train the teacher to be aware of the importance
of mathematical thinking to make it a success and an available
avenue to implement lesson study for teachers nationwide. On the
other hand, most of the research has focused on teachers’ abilities
and knowledge (Buehl and Fives, 2009); the role of teachers in the
classroom (Wan et al., 2011); the areas of evaluation (He et al.,
2012); and the role of technology in the classroom (Hermans et al.,
2008). However, teachers’ thinking and teaching practices seem to
be somewhat neglected. This gap in educational planning needs
more research so that the results can be used to pave the way for
more efficient decision-making and planning. The researcher tried
to analyse teachers’ thinking and teaching practices from different
aspects, and the study’s results paved the way for quality teaching
practise.

Objectives of the Study
The study aimed to examine upper primary school mathematics
teachers’ mathematical thinking and teaching practices. Hence,
the objectives of the study were:
1. To study mathematics teachers’ mathematical thinking and
teaching practices in the classroom context.
2. To study the mathematics teaching approaches used by
teachers to elicit mathematical thinking among students in
the classroom context.

3. To study the assessment and evaluation strategies used by
teachers to evaluate the students’ responses.

Research Questions

1. What is the mathematics teachers’ thinking about the way
mathematics should be taught?

2. How the teaching approaches used by teachers to teach
mathematics in the classroom elicit mathematical thinking
among students?

3. Which different evaluation strategies do teachers employ to
evaluate students’ responses?
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Research Methodology
Method

The descriptive survey method was adapted to investigate the
mathematicalthinkingofschoolteachersabouttheteaching-learning
practise of mathematics. First, an open-ended questionnaire
was administered on different mathematics dimensions to elicit
teachers’ mathematical thinking. A rating scale was used to get
the participants’ thoughts on teaching practice. It was based on
different dimensions of mathematics. Furthermore, the classroom
teaching processes were observed to reveal the teachers’
mathematics teaching practices.

Population and Sample

The mathematics teachers of upper primary level teaching in
Kendriya Vidyalaya in Patna Region, India, constituted the
population of the study. Researchers used purposive sampling
technique as the data had to be collected within a stipulated time
period as well as to know certain in-depth characteristics from
a particular subset of population of the study. Ten mathematics
teachers teaching at the upper primary level were selected from
five Kendriya Vidyalayas in Patna region for the study.

Instrument

A Mathematical Thinking Scale (MTS) for teachers was developed.
The scale is divided into sections A, B and C. In section A,
participants were asked for demographic information. In section B,
open-ended questions and a questionnaire based on a four-point
rating scale were developed on the dimensions of mathematics:
the nature of mathematics, the teaching of mathematics, learning
of mathematics, mathematics assessment and evaluation from
participants. Finally, in section C, the Classroom Observation
Schedule (COS) was used to observe the actual mathematics
teaching-learning process. In the process of the tool construction,
open-ended questions (8 out of 12) and (24 out of 35 items) for
Likert’s scale were finalised for try-out after getting feedback from
the experts.

Reliability of the Tool

The reliability of the tool was calculated through Cronbach’s alpha
(Coefficient alpha) and along with their dimensions which are
mentioned in Table 1.
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Table 1 Cronbanch’s Alpha for Dimensions of Mathematical
Thinking Scale (MTS) and its Dimensions

Dimensions of Mathematical Thinking | Cronbach’s Alpha | Qualitative
Scale (MTS) Coefficient Descriptor
Nature of Mathematics 0.708 Acceptable
Teaching of Mathematics 0.790 Acceptable
Learning of mathematics 0.753 Acceptable
Mathematics Assessment and Evaluation | 0.862 Acceptable
Mathematical Thinking Scale 0.912 Great

Reliability coefficient based on internal consistency of the
entire scale was found 0.912, indicating the scale is highly reliable
in nature.

Validity of the Tool

The opinions of experts determined the content validity of the
scale. Four experts from the Regional Institute of Education
(NCERT), Bhubaneswar: one each from the mathematics discipline,
linguistic discipline, from psychology and education. Following
expert comments and feedback, minor modifications were made to
the scale. As a result, eight open-ended and 24 items for the rating
scale were determined to be suitable for the final tool.

Data Collection Procedure

First, permission letter for the concerned authorities of the
schools was taken from the Regional Institute of Education
(NCERT), Bhubaneswar for the permission to collect data from
the teachers and observe the classrooms. Then, permission from
the concerned school authorities was taken to collect data from
the participants. Participants were informed about the purpose
of the study before administering the tool. After developing
rapport with the participants, all essential instructions were
stated clearly in the tool. After data collection, the scoring process
was completed.

Findings of the Study

Response of the participants to the open-ended questions

Teachers responded to and interpreted the questions in several
ways. Some teachers interpret the questions in terms of their
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primary mathematics learning in the classroom, and some in the
purpose of mathematics for them in everyday life ‘here and now’.
Some interpreted in terms of their long-term goals. The following
themes emerged from the participants’responses to the open-ended
questions which are mentioned in Table 2.

Table 2 Theme-wise description and examples from the
open-ended responses of the participants

Themes | Description of themes Examples

Everyday | The usefulness of Figuring the total amount of money

Life Here | mathematics for everyday | needed for work; accurately measuring

and Now | life is to work with daily lengths, widths and angles, and
life. estimating project costs, etc.

Problem- | It helps to solve problems Gathering, organising, interpreting and

solving that arise in daily life, in communicating information to solve
mathematics and other problems.
contexts.

Thinking | Mathematics is all about | When a mother prepares food, they
thinking or using the never calculate the amount of sugar or
brain. salts but thinks of it.

Learning | Mathematics is a process | Once the children learn or observe
of determining logical the way of doing the activities, they
methods. follow the same procedure and repeat it

regularly.

Process Mathematics helps In the mall, we frequently see flat 50%

Skill in making better off, buy one get one free and so on. So
connections between we estimate the quality and quantity,
mathematical problems weight and price per unit, discount
and concepts. calculations and finally, buy it.

Table 2 shows that teachers give priority to the utility of
mathematics and consider mathematics as a tool to address societal
issues. It works as a background in every activity and helps solve
real-life problems.

Table 3 Frequency and Percentage of Mathematics Teachers’
Thinking and Practices on the Nature of Mathematics.

. . L. Strongly . Strongly
Perspectives Description Agree Agree | Disagree Disagree
Traditional Mathematics is mainly a | 3(30%) 5(50%) | 2(20%) 0(0%)

fixed body of knowledge,
facts and procedures.
Mathematics help me to | 5(50%) 4(40%) | 1(1%) 0(0%)
understand concepts,
principles and strategies.
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Constructivist | Mathematics is all 4(40%) 3(30%) | 3(30%) 0(0%)
about problem solving
and logical thinking.

Mathematics is used 8(80%) | 2(20%) | 0(0%) 0(0%)
in the real world.
Mix of Mathematics is related | 5(50%) 3(30%) | 2(20%) 0(0%)
traditional to the physical world
and and involves thinking.
CONStructivist | \rathematics is 6(60%) | 3(30%) | 1(10%) | 0(0%)

partially a fixed body
of knowledge, rules
and procedures.

Mathematics teachers’ ideas regarding the nature of
mathematics were taken through a Likert scale questionnaire that
asked them to respond with ‘strongly agree’, ‘agree’, ‘disagree’ or
‘strongly disagree’. Table 3 shows the responses of the participants.
In view of the traditional way of teaching, the majority (80 per
cent to 90 per cent) of the teachers think that mathematics is a
discipline with fixed knowledge of facts and procedures, and that it
helps us understand different concepts, principles and strategies,
respectively. According to the constructivist way of teaching, 70
per cent to 90 per cent of teachers thought that math is used in
everyday life to solve problems by using different ways of thinking
logically. Similarly, in the context of both views of teaching, most
teachers (80 per cent to 90 per cent) use both modes of teaching
in the physical world with rules and regulations. As supported by
Cross (2009) and Thompson (1984), most teachers do not have
one fixed framework for teaching. Instead, they have a mixture of
constructivist and traditional views (Askew et al., 1997).

Thinking about Teaching of Mathematics

In this subscale, different teaching strategies, types and ranges
of teaching actions, classroom activities and resources used in
their teaching practice were explored with a rating scale, which
asked them to respond with ‘strongly agree’, ‘agree’, ‘disagree’ or
‘strongly disagree’ to the statements.

Table 4 summarises their responses and shows that 80 per cent
to 90 per cent of the teachers agreed that mathematics textbook is
necessary for teaching and that ideas need to be explained in-depth
before students are given mathematics problems. Similarly, the
majority of the teachers (70 per cent to 90 per cent) agreed that
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a variety of materials to be used during the teaching-learning
process to facilitate students’ understanding so that they can link
new knowledge with real-life experience by exploring mathematical
ideas. This thinking is consistent with the higher aim of
mathematics envisaged by the NCF-2005. However, most of the
people who answered (90 per cent) agreed that an activity-based
learning environment should be set up to get students to look into
problems and find solutions on their own.

Table 4 Frequency and Percentage of Mathematics Teachers’
Thinking and Practices on the Teaching of Mathematics

Strongly | Agree | Disagree | Strongly
Agree Disagree

Traditional A teacher should 6(60%) 3(30%) | 1(10%) 0(0%)
explain the
mathematical rules
and procedures
before giving them
mathematical
problems.

A teacher should 5(50%) 3(30%) | 2(20%) 0(0%)
follow students’
textbooks in giving
instructions and make
sure students receive
this knowledge.

Constructivist | A teacher should help | 5(50%) 2(20%) | 3(30%) 0(0%)
students link their
new knowledge to their
real-life experiences.

A teacher should use 6(60%) 3(30%) | 1(10%) 0(0%)
a variety of materials
to help students
understand and give
them things they can
play with to learn more
about math concepts.

Perspectives Description

Mix of A teacher should 7(70%) 2(20%) | 1(10%) 0(0%)
traditional provide activities that
and encourage students to
constructivist | engage actively.
A teacher should 6(60%) 3(30%) | 1(10%) 0(0%)

provide students with
problematic situations
to investigate and find
solutions.
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Mathematics teachers’views about mathematics learning, which
include behaviour, learning activities as well as mental activities,
were explored using a rating scale which asked them to respond
with ‘strongly agree’, ‘agree’, ‘disagree’ or ‘strongly disagree’ with the
statements are depicted in Table 5.

Table 5 Frequency and Percentage of Mathematics Teachers’
Thinking and Practices on the Learning of Mathematics

. L. Strongly | Agree | Disagree | Strongly
Perspectives Description

Agree Disagree
Traditional Students learn 5(50%) 2(20%) | 3(40%) 0(0%)
from teachers’
explanation with
demonstration.
Learning is 7(70%) 3(30%) | O (0%) 0(0%)

enhanced when
students explain
and demonstrate
their solutions to
others.

Constructivist | Students’learn by | 6(60%) 2(20%) | 2(20%) 0(0%)
actively engaging in
learning activities
and doing real-life
related activities.

Doing repetitive 3(30%) 2(20%) | 5(50%) 0(0%)
practice for
mastery of skills is

important.
Mix of Listening 7(70%) 2(20%) | 1(10%) 0(0%)
traditional to teachers’
and explanations and

constructivist | repeating practice is
essential in learning
mathematics.
Students’ prior 6(60%) 3(30%) | 1(10%) 0(0%)
experience plays
an essential role in
learning.

From one point-of-view, students learn mathematics best when
their teachers show them how to do it (70 per cent) and when
they can show others how to do it (100 per cent). Furthermore,
active participation in various activities accelerates the learning
process (80 per cent) and repetitive practices aid in skill mastery.
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However, most teachers (90 per cent) believed that students’ prior
experiences play an essential role in understanding the teacher’s
explanation and mastery of skills.

Mathematics Assessment and Evaluation

In this subscale, different assessment and evaluation strategies
were explored with the help of a classroom observation schedule
and rating scale, which asked them to respond with ‘strongly

agree’, ‘agree’, ‘disagree’ or ‘strongly disagree’ with the statements.

Table 6 Frequency and Percentage of Mathematics Teachers’
Thinking and Practices on Mathematics Assessment and Evaluation

Perspectives Description Strongly | Agree | Disagree | Strongly
Agree Disagree
Traditional Written 8(80%) 1(10%) | 1(10%) 0(0%)
examinations
Verbal questions 1(10%) 1(10%) | 8(80%) 0(0%)
Constructivist | Assignment 5(50%) 3(30%) | 2(20%) 0(0%)
Problem-solving 1(10%) 2(20%) | 7(70%) 0(0%)
session
Mix of When students
traditional make €rrors, .the 6(60%) 2(20%) 2(20%) O(O%)
and best remedy is

constructivist | to make them
repeatedly practice
these types of
problems.

Mathematics 7(70%) 2(20%) | 1(10%) 0(0%)
assessments
make the goals for
learning objectives
for students.

Table 6 shows an analysis of teachers’answers about how they
test and grade math students with different themes to a different
degree. However, respondents give more priority (90 per cent) to
written examinations than verbal questioning to assess students’
understanding levels. Similarly, assignments are given more
credit (80 per cent) than coordinating problem-solving sessions
(30 per cent). In another context, most teachers (80 per cent)
agreed that repeating similar types of problems is the best way to
eliminate errors.
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Theme-wise description of teachers’ responses during the
classroom observation

Based on the classroom observation certain useful techniques
used by teachers are identified. They are briefly described under
broad themes as given below.

Buying Time

When something remains unclear to students during explaining,
teachers pause, smile, repeat the statement and ask the students,
‘What does anyone else think about that?’ Teachers use this
technique to get additional information about students’ thinking
and responses to help them move the class forward.

Understand Their Process

During the class, the teacher sometimes asks the students to
come to the blackboard to solve problems. When students solve
the problem step-by-step, they understand how to get the correct
answer and why they perform specific steps to get the answer. The
students understand both how to solve a problem and why they
perform specific steps in the process of solving a problem.

Catch Their Mistakes

Teachers formulate formative questions and ask the students to
explain them. While explaining the answer, students catch the
mistakes they made by judging the teacher’s facial expression and
response. This allows students to explain the mistake and why it
was wrong. Students learn the most when they catch their mistakes
and avoid repeating them in future problems.

Generalise the Steps for the Next Problem

A significant component of math is recognising patterns. The
teacher left out three to four steps, while explaining the problems
on the board and asked the students to think. Students try to find
patterns and use them to solve problems that are similar but more
complicated.

Engage Every Student

Teachers give problems on the board and ask them to solve them
in their notebooks. They then move bench-by-bench to see the
students’ responses. By doing this, they try to engage all the
students in the pace of learning.
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It was also noticed that teachers try to figure out how much
the students already know. They try to set learning goals that can
be reached, choose teaching methods based on students’ cognitive
levels, plan and organise teaching activities from students’
points-of-view, and change their teaching based on how well the
students are learning. Hence, all of these activities should work
complementarily to promote thoughtful and intentional planning
for subsequent lessons.

Analysis and Discussion

Mathematics teachers’ thinking about the way mathematics
is to be taught

Most mathematics teachers think that students should be
encouraged to explore, investigate and create their knowledge
through various activities.

During classroom activities, teachers try to get information
about students, like how they learn and interact, what they
appear to know and what interests them.

Teachers think that students should be given equal
opportunities to think and work quietly by themselves.

They think students should be given full opportunities to work
independently and collaboratively to make sense of ideas.

Classroom practices in teaching and learning mathematics

Teachers think students should be given opportunities to
struggle with ideas to develop and use mathematical processes
for example, justification, abstraction and generalisation.

The teaching strategies included verbal explanation
interspersed with question-answer sessions in the classroom.
Occasionally, teachers explain, demonstrate the activities
and organise students in small groups to solve the problems.

They think students need to connect with their existing
mathematical knowledge and wunderstanding to make
sense of a new concept or skill. Students grasp the
connectivity of diverse mathematical ideas, and the
linkages between mathematics and the real world by
completing tasks. When students have the opportunity
to use mathematics in real-life situations, they learn
about its importance and contribution to other fields
of knowledge.
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e Some teachers’ views are authoritative as they think
mathematics classrooms should be initiated as per the
teachers’ instructions. However, most of them contradict
and give more importance to students’ freedom in school.

Mathematics teachers’ knowledge to facilitate students’
learning in the classroom

¢ They think interacting with students, encouraging discussion
and cooperative learning can help in improving students’
creativity.

e Most of the teachers’ reflected that paying attention to
individual students and understanding prior knowledge or
misconceptions help to maximise students’learning potential.

e Most mathematics teachers think mathematics is best learned
through exploring and investigating mathematical ideas.

Teachers Questioning

We paid close attention to the teachers’ follow-up questions
meant to expand on the students’ initial responses. Frequently,
these questions were designed to get students to explain things
more clearly to figure out why they made mistakes, to get more
information on how to solve problems or to draw attention to key
mathematical ideas. Four types of teacher questioning techniques
were identified and examined as a result of our iterative research
process; general questions, particular questions, probing
sequences of specific questions and leading questions. There was
no connection between general enquiries and anything a student
explicitly mentioned. Specific enquiries focused on a particular
aspect of a student’s explanation. Probing sequences of specific
questions contained numerous instructor enquiries and multiple
students’ replies. They were composed of more than two related
enquiries regarding a particular statement made by a student. The
teacher allowed students to react, while directing them toward
specific explanations or replies through leading questions. Other
approaches that teachers employed to make student thinking
apparent included:

¢ Re-voicing or repeating student answers or explanations.

e Outlining strategies they felt students used to solve specific
problems.

¢ Emphasising mathematical principles in students’explanations.
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Conclusion

The present study emphasised teachers’ mathematical thinking and
teaching practices in the classroom context. How teachers set up
classroom instruction depends on their knowledge, thinking skills,
experience, and understanding of mathematics teaching and learning.
They need thinking skills that help them to recognise and then act
upon the teaching opportunities that come up without warning.
Even though teachers make decisions based on what students think
in class, Clarkson and Presmeg (2008) say that teachers should
also learn how students think outside of class. Teachers with better
mathematical thinking skills analyse the subject matter, plan lessons
with a specific goal and figure out what the students are trying to
say by their answers. This view is also supported by Stacey (2006),
who concluded that mathematical thinking is essential in every step
in organising effective lesson plans for a better teaching-learning
process. Mathematical concepts are seen as static, fixed, either
discovered or waiting to be discovered and socially constructed
phenomena (Ernest, 1989; Amirali and Halai, 2010).

Learning mathematics is a solitary process that involves goals,
plans, ideas and mental pictures of different ways to teach (Ernest,
1989). In planning classroom experiences, a mathematics teacher
must balance these ideas as mathematics is seen both as a social
phenomenon and a solitary process. Therefore, from the beginning
of teacher training, teacher education programmes must provide
opportunities for aspiring teachers to reflect on their mathematical
thinking and teaching practices. This may be the solution to
reducing the discrepancy between thinking and practices, and
enhancing teaching practice.

Educational Implications

The study has significant educational implications for school
education. It will raise the educational standard of mathematics
teaching by enlightening the teaching process and making an effort
to improve teaching practice. The result can pave the way for better
education planning, course materials, curriculum changes and
teaching practices.

Limitations

The research study had some methodological limitations. First, it is
difficult to generalise the study results due to the small sample size.
Second, the study includes qualitative and quantitative responses,
which the researcher could not link due to an anonymous response.
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