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Abstract
This study focuses on understanding the reflection on teaching practices of two mathematics teachers teaching
technical mathematics in a technical institute. For the purpose of this study, reflection is considered as the
teachers’ interpretation of their teaching practices. These teachers were interviewed to describe their teaching
practices aspects including the teaching plan, teaching strategy, goal setting, their strength and weakness of being
a teacher and handling students’ problem in class. A class observation was done by the researcher to get more
information related to their teaching in class. The finding shows that the teachers managed to reflect on what
they have done in the class but they could not identify the right action to be taken.
Keywords: Teaching practices, Mathematics teachers, Technical institute, Reflection
1. Introduction
The interest in reflection was started by Dewey (1993) to increase the professional development of teachers.
Some other studies on reflection have been carried out by Doyle (1990) and Nelson (1993). The purpose of
teachers’ reflection is to identify problems during teaching practices (Kwon & Orrill, 2007) which are important
for teachers to make sense of students’ understanding and how teaching might relate to that understanding. When
discussing teaching practices, the definition varies in many aspects. These practices include all activities carried
out during teaching and learning process in classrooms. Some researchers consider teaching practices focusing
on specific teaching method like inquiry based instruction.
Understanding teaching practices will enable these students to engage in their learning process which assist them
to form their interest, creativity, application, discovering and gathering ideas in mathematics. Teachers are
expected to teach students manage and facilitate their learning in the classroom. They are responsible in teaching
and learning of Mathematics which require them to outline their teaching materials and plan daily lesson
effectively (Noraini, 2006). Since students acquire most of their learning process in the classroom therefore it is
anticipated that teaching should be a major factor influencing the students’ achievement (Koon Shing Leung,
2005). The main factor influencing teaching practice is these teachers’ beliefs. How these teachers envision and
enact these roles within the classroom was controlled by their beliefs (Cross, 2009).
In order to promote good effective teaching practices, consideration must be given to teaching goals. As
mentioned by NRC (2001), good teaching practices must consist of aspects such as conceptual understanding,
procedural fluency, strategic competence, adaptive reasoning and productive disposition. There is a distinct
difference in teaching practices particularly in the way the teacher asks some questions in the class (Cross,
2009).
2. Conceptual Framework
The importance of reflection is critical in order to relate between theory and practice. There are two types of
reflection which include reflection in action and reflection on action (Schon, 1987). Escudero and Sanchez (2007)
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stated that there had been considerable interest in describing how an activity in a classroom was organized.
Teachers’ reflection on their teaching practices provides chances for them to view their students’ learning and the
teaching materials. A study on teachers’ reflection was conducted by Kwon and Orill (2007) which focused on
the teaching capacity within the teacher’s communication in class. Reflection can be used as a tool to investigate
teaching practices in order to achieve meaningful educational reform (Cohen & Hill, 2000) and to help them in
thinking about teachers’ activity in the class (McNergney & McNergney, 2004). It is also imperative to develop
knowledge on how to teach effectively through analyzing the real situation in class (Smith, 2001). Based on
reflection, changes in teaching practices can be implemented provided that the teachers have broad knowledge in
mathematics, pedagogy and on their students (Smith, 2001).
3. Research Objective
The objective of this study is to investigate the mathematics teachers’ teaching practices that are related to
teaching preparation, goal setting, expectation from the class, teaching strategy, strength and weakness of being a
Mathematics teacher and the problem faced as well as their reflection on what they have done in the class.
4. Methodology
The research design is an exploratory case study. The aim of this research was to understand how these teachers
reflected on their teaching practices and their students’ understanding. These ideas presented in this study are
part of the extensive work exploring these teachers’ practices in the classroom. Some problems that were faced
by these teachers were also addressed. An interpretive case study was used to collect data from participant
teachers through variety data sources including interview and class observation.
4.1 Participants of the study
They were two teachers who participated in this study. The first educator, Miss Eliz, is an experienced lecturer
who has qualification at master level in Mathematics education. She has been teaching Mathematics for more
than ten years to the diploma and degree students in a technical institute. The second educator, Miss Yaqeen only
has three years experience in teaching mathematics at diploma level. She is a degree holder in Mathematics from
a local university.
4.2 Interviews
The researcher has developed the interview questions which were adapted from Newton (2009). Although
Newton has given the questions to the student’s teachers but the scope of the questions were mostly related to the
aspect of teaching practices in this study. The interview question focused on the number of years in the teaching
experience, the teachers’ preparation before their mathematics class begins, the teachers setting of goals in their
teaching and their expectation from the class that they teach. The teachers were also asked about their teaching
method; whether they do reflection after teaching; to identify their strength and weaknesses in teaching. The
aspect of the problems that the teachers encounter in class was also raised in the interview question as well as the
challenges that they face during teaching. The last part of the interview ended with describing good mathematics
teachers and effective mathematics teaching.
The procedure of the interview was done through emailing the questions to the selected teachers. Since some of
the given answers were not clearly explained, the researcher has to conduct a second interview. The purpose of
having the second session was to clarify the answers which were given earlier through email and to allow the
teachers to express their ideas in detail. The researcher has observed the class of the two teachers in the middle
of the semester. However due to time constraint, the observation was done once which lasted for one hour only.
4.3 Data Collection
Data was collected through semi structured interview questions that were conducted with the two participants of
the study. The interview questions were based on the teaching aspects practices of this study in order to allow
teachers expressing ideas in their own ways. In order to gain additional insights into teaching practices
differences, the teachers were interviewed with some questions that were related to their teaching practices as
well as the challenges that they faced in class. Specifically, they were asked questions related to their lesson
plans for the class; their goals of teaching; their plan to reach these goals; their students’ influence on their
teaching practices and on their thought on the challenges during teaching. The interview questions were adapted
from Newton (2009). Although those questions were given to the student teachers (Newton, 2009) but the scope
of the questions were much related to the aspect of teaching practices in this study. The teachers were also asked
whether they have made reflection on what they have taught in class and how they improvise their teaching
practices. They were also asked whether they have realized their mistakes during the class. The interview session
lasted approximately 30 minutes for each teacher.
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5. Results and Discussion
Reflection provides an insight to their teaching process and role in fostering mathematical learning amongst
students.
Teacher 1: Miss Elizabeth
Miss Elizabeth has 12 years of teaching experience in mathematics to the degree and diploma students in a
technical institute. She has a degree in mathematics and a master in mathematics education from a local
university. The researcher has observed her teaching on partial derivative.
Teacher 2 Miss Yaqeen
Miss Yaqeen has only 1 and half year of teaching experience in mathematics. She graduated in degree of
mathematics from a local university and she is currently pursuing her master in philosophy of mathematics.
The justification for choosing these two distinguished teachers in terms of teaching experience is to compare
their reflection on the dimension of teaching practices. Both teachers were interviewed by the researcher and
their responses were summarized into a table format as shown in Table 1 below.
Based on table 1, both teachers have different interpretation on each different dimension of teaching practices.
As for the preparation before the class, Miss Eliz who is more experienced than Miss Yaqeen has the idea of
getting to know the students’ background. She was more ready to teach compared to Miss Yaqeen who was busy
practicing some questions before her new class begins. She was very confident in her teaching compared to Miss
Yaqeen and her students were very focus in her class. Nonetheless, Miss Yaqeen has to do the revision on the
topic that she has to teach in order to equip her with sufficient knowledge. Although her voice was very clear but
she still feels nervous every time she starts her class. After a few minutes in her class, Miss Yaqeen has gained
her confidence but the flow of her content delivery was not very smooth. Sometimes she has to refer to her notes
while solving problems on the whiteboard. In order to be effective in mathematics teaching, teachers must
understand the underlying meaning, justifications for ideas and be able to make connections among topics (Ball
et al. 2005). Gradually, she is picking up the teaching skill since she used to refer to her colleagues and her diary
keeps her update on how to improve her teaching day by day.
Both teachers have a different view on their teaching goals setting. The goal must be accomplished according to
what has been set in the lesson plan but the less experienced teacher was more concerned about the time
allocated for the class. Nevertheless, both teachers have common views on what they expect from their class
which is the requirement that the students do their homework and understand the lesson. The researcher has
noted that both teachers did not write their teaching goal on the whiteboard but it was mentioned verbally to the
students. Some students were not aware of the goals since most of them were busy talking and making
themselves comfortable in the mathematics class.
Their expectation of their classes was almost the same because both of them wanted their students to understand
the lesson of the day. In addition to ensuring students are actively engaged, both teachers have assigned
completing homework as compulsory. The rationale for asking them to complete their mathematics tasks was a
way for them to use the drill and practice concept. Through class observation, both teachers were focused on
enhancing procedural knowledge among their students. The conceptual knowledge was not fully covered since
most students have problem in basic mathematics. Miss Eliz is very passionate in her teaching but she did not
feel satisfied with her teaching since the students showed some interest in mathematics. She has included real
life application of mathematics in her lesson in order to get them interested in her class. Making real life
connections and providing support and challenges are some of the criteria mathematics teachers must have
(Teaching Today, 2005).
Both of them never had a specific teaching strategy due to the different type of students. “It depends on the class
that I teach. I used collaborative learning in classes consist of students who participate well in class” as what
Miss Eliz stated. Due to the students’ level of understanding, Miss Yaqeen used various teaching strategies in
order to let the students have better understanding in her lesson. As what she has mentioned, “I used different
approaches in my class just to make sure that my students understand my lesson”. This is inline with the finding
from Ball et al. (2005) which stated that mathematics should be taught using multiple strategies; however, the
teacher is responsible for selecting the strategies appropriate for a specific concept.
As reflection is part of the teachers’ learning process (Gagnon Jr. & Collay, 2006) and it helps teachers to
identify their strengths and weaknesses as a teacher. Although Miss Eliz has been teaching for more than ten
years but she realized that she used to speed up her teaching. What she has said during the interview was “I
seldom realize that I teach very fast until my students commented on my teaching”. However, she claimed that
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she always strive to deliver the best part of her teaching to the students. The other teacher has good voice
intonation when teaching but her weakness was on her English proficiency deficiency. By recognizing the
strength and weakness of being Mathematics teachers, they can use these as their tool to improve the teaching
skill. Selected students were called after the class and they were interviewed about what they want from their
teachers. Miss Yaqeen used this method to upgrade herself especially in improving her presentation skill in her
class. While Miss Eliz has taken the comment from these students to motivate her in giving the best to her
students.
Apart from the dimension of the teaching practices, both teachers expressed concern that these students have
caused some problems like not doing the given homework and they were passive in Miss Eliz’s class. The other
teacher has difficulty controlling these students and she has problem in dealing with these students’ attitude. To
overcome such problem, the teacher, has given these students homework on regular basis in order to help them
grasp the skill in solving mathematics problem. Their students were students who are struggling in mathematics
and dealing with them have made them more creative in tackling the students’ problem. Miss Eliz used to call the
problematic students to a different session and motivate them through personal consultation. However she is
aware that her method could only be applied to limited number of students. On the other hand, Miss Yaqeen used
to reward her students for good result and she gave warning to students who did not pay attention to her in the
class. Since she is still young, these students sometimes ignore her warnings and make fun of it. She has problem
in controlling her class. However, a senior lecturer assisted her on how to be in her class so that the students
were engaged in their learning. At the end of her lesson, she would ask on the area of the improvement of her
teaching and handling students. It really helps her in developing better teaching practices in the next few classes.
5.1 Teachers’ reflection on teaching practices
In this section, the discussion focuses on the analysis of the interview and to explore the interpretation of what
the data indicated about the teachers’ reflection. Although this study focuses on a particular case in a specific
setting but it is intended to create awareness amongst teachers that reflection is important in teaching. In addition,
it could be a way of facilitating the students’ learning and improving their strategy in the classroom.
Based on previous researches, it has been shown that the teachers would teach differently if they performed
reflection in their teaching practices (Wood, Cobb & Yackel, 1991). The teachers’ engagement in reflection
activity would benefit them as it becomes a generative growth. Indirectly, the teachers have created a community
of learners through communication with others about teaching which contribute to learning and teaching aspect.
Such reflection would create opportunities for changes in teachers’ beliefs and their practices (Warfield, Wood &
Lehman, 2005). Based on the previous research findings, it has been yielded that there is difference in the
teaching practices between experienced teachers and novice teachers (Livingston and Borko, 1990). However,
integrating reflection in teaching practices may cause deficient in motivation for teachers due to lack of
resources and they are overwork with additional burden. The initiative in employing reflection in teaching
practices must have a constant effort in order to bring out instant rewards.
5.2 The role of reflection in mathematics teaching practices
In order to help students promote reflection in their teaching practices, Elias, Lope Pihie and Mahyuddin (2005)
proposed some ideas that can be implemented before, during and after class. Teachers could employ ideas like
making observations and comparing what they see over time; taking their attitude into consideration and
exploring the conflicts that may arise as they are teaching. The suggested ideas would help the teachers to
become more conscious of their decision in making the teaching strategy more effective.
The reflection process should be able to describe what happened in the teaching and learning of a Mathematics
class. Teachers can ask themselves three basic questions which were suggested by Driscoll and Teh (2001) that
include; what?; so what? and now what? They can write down the description of event, the analysis of event and
the proposed actions following the event (Scales 2008). Gagnon Jr. and Collay (2006) stated that reflection is a
productive way to manage the classroom time and keep these learners engaged until the end of the lesson.
Furthermore, reflection has contributed to self improvement (Schon, 1983) which resulted in the changes of
teachers’ cognition and teaching practices (Cooney, Shealy & Arnold, 1997).
6. Conclusion
This study does not focus on teachers’ reflection solely but it focuses more on their common practices in
classroom. Based on these findings, the practices of the new teacher can be distinguished from the experienced
teacher. Both of them differ in terms of their preparation and the handling of students’ problem. Although they
are not fully aware of their reflection on their teaching practices but it leads their teaching direction to the
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common objective of the lesson. Education is unified with the idea of reflection in teaching that includes self
study as the essential part of the teachers’ activity (Dinkelman, 2003). The teaching process becomes a research
through reflection. It involves the process of thinking and it systematizes some pedagogy aspect. Teachers should
accommodate their teaching practices according to these students’ ability. They have to lookout for new ways in
teaching to get the students’ interested in mathematics and the reflection process should be developing gradually
in order to improve their teaching. The willingness to undertake the reflection process is to impart in the
improvement and development of teaching practices (Scales, 2008).
For teachers who wish to promote reflection in their practices, they are recommended to use self study in their
daily activities (Valli, 1989). There are various ways of reflection which will help these teachers to practice what
they preach as well as improve their teaching strategy. Teachers can use journal entries or they can write a letter
to themselves to impart what they have taught and what they have done in class (Gagnon, 2006). Knowledge on
promoting reflection should be spread among teachers from informal discussion to more formalized interactions
(Dinkelman, 2003).
Reflection process will lead to the usage of diary, logbook and journal as the evidence for these teachers’
continuing development. Through reflection, the teachers will discover her passion in teaching as well as
expedite their students’ learning. There are many ways of promoting reflection but the main form of reflection is
through teachers’ journals. The journal becomes the written record of the teachers’ experience and feelings about
their teaching. Creative writing is one way of expressing feelings and finding the solutions for problems. When
teachers write, they have to put it into habit so that they can find the specific areas for planning. Reflection
should have the cycle of reflect, analyze, evaluate, learn and change (Scales, 2008). Teachers must be aware that
there are different ways to learn mathematics and effective teaching practices should begin with understanding
how their students think about mathematics. This is to avoid teachers from imposing their way of thinking during
teaching (Allsopp et al. 2007).
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Table 1. Teachers’ Response based on the dimension of teaching practices.
Dimensions
practices

of

Teachers’ Response

teaching

Teacher 2
Teacher 1 (Miss Eliz)

(Miss Yaqeen)

Preparation before the class
begins

Get information on students background

Do revision like practicing some
related questions and prepare the
teaching material.

Goal setting

Yes, to achieve the lesson objectives and to
deliver the topic based on the lesson plan.

Yes, to teach within the given time.

Expectation from class

Student will do homework, understand most
of the lesson and pass the subject.

Students
are
expected
to
understand the lesson of the day.

Teaching strategy.

No specific method. Use collaborative
learning in certain classes.

Use various teaching methods
which depend on students’ level of
understanding.

Strength of being a teacher

Always strive hard to deliver the best to the
students.

Able to give examples spontaneous
and have good voice intonation.

Weakness of being a teacher.

Teach very fast.

Not proficient teaching in English
and teach very fast.

Problems in class

Students give problems in class such as
being passive and they do not do their
homework.

Difficult to control the students and
was not able to deal with students’
attitude.
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