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MATHEMATICS EDUCATION: AN
ANALYTICAL STUDY ON TEACHING
HIGH SCHOOL MATHEMATCICS

TEA JIN MAN

ABSTRACT

In the latest result published by TIMSS(Trend In International
Mathematics And Sciene Study) 2015, Malaysia had scored 465 points
which increased by 25 points as compared to TIMSS 2011. There are
some essential factors that contribute to the mathematics achievement of
students in TIMSS 2015 which includes readiness of the principals and
teachers, school environment and socioeconomic status of the students.
In Malaysia Education Blueprint 2013-2025, the Ministry planned to
undertake some measures for instance cultivating student interest
through new learning approaches and an enhanced curriculum,
sharpening skills and abilities of teachers and building public and student
awareness. To strengthen delivery of STEM across the education system,
different phases had been introduced. Various kind of pedagogical
approaches, challenges faced by the teachers, opinion of students
towards mathematics were investigated. In this project, questionnaire for
teachers and students were designed. The results of teacher questionnaire
were analyzed by using excel while the results of students questionnaire
were analyzed by using SPSS. In general, the most commonly used
teaching methods are teacher directed and homework. Most of the
teachers were confident that their knowledge are sufficient for them to
teach the students. Major problems encountered by the teachers included
too much work unrelated to teaching, content does not cater for every
students, low motivation and interest among student and uneven level
among the students. Some recommendations for example constant

professional meeting and reduce class size were made.
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CHAPTER 1: INTRODUCTION

In November 2016, Bernama newspaper reported that Malaysia mathematics and
science education had shown improvement in the latest result published by Trend In
International Mathematics And Science Study (TIMSS). TIMSS is one of the
programmes conducted by International Association for the Evaluation of Educational
Achievement (IEA) and involved more than 50 countries. It is held once every four
years and Malaysia joined this programme starting from 1999. TIMSS had reflected
the effectiveness of the education system of a country. It also provided insight into
preparation of mathematics and science teaching resources and materials to nurture
high-level thinking among the students. In 2015, Malaysia only took part in the
investigation of TIMSS 2015 Grade 8 which is targeted at Form 2 students in
secondary school but not TIMSS Grade 4 and TIMSS advanced. A total of 9726 Form
2 students, 859 science and mathematics teachers from 207 schools had participated.

Two instruments used in the investigation which are textbooks of mathematics and
science as well as questionnaire for students, mathematics and science teachers and
administrative staff. Sample were chosen randomly based on the location, types of
school, types of administration and average grade of the schools. Students involved
had answered the test papers and questionnaire while teachers only answered the
questionnaire. For mathematics achievement, Malaysia is now ranked at 22™ out of
39 countries participated whereas Singapore is the top among all the participating
countries. Malaysia had scored 465 points which increased by 25 points as compared

to 440 points in TIMSS 2011.

Meningkat 25 mata
dari 2011

iy wfiny o w i
1999 2003 2007 2011 2015

Figure 1.1: Chart showing trend in points obtained from 1999 to 2015.
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TIMSS examined from two dimensions which are content and cognitive. Content
part include 40% of knowledge, 35% of application and 25% of reasoning while
cognitive part consists of 30% of number, 20% of geometry, 30% of algebra and 20 %
of probability and statistics. The figure below shows the marks achieved by female and
male in various aspects. In overall, female students had higher achievement in
mathematics performance than male students, 470 points compared to 461 points by

male students.

460 .-
FF T S

£20 -
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Pengetahuan  Aplikasi  Penaakulan Nombor Algebra  Geometrl Data & Peluang

Figure 1.2: Points attained in various aspects of Mathematic (Male: blue, Female:
pink)

Points attained are categorised into 4 levels, which are low (400points),
intermediate (475 points), high (550 points) and highest (625 points). 400 points
indicates that students possess the knowledge of numbers, decimals, operation and
basic graphs. Whereas 625 points indicates that students have the ability to do
reasoning with the data, make conclusion and generalisation as well as solve linear
equation. In comparison with 2011, Malaysia had shown improvement in each level.
In low, intermediate, high and highest categories, the points increased by 11%, 9%,

6% and 1% respectively.
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Figure 1.3: Percentage of students that achieved different categories of international

level

There are some essential factors that contribute to the mathematics achievement of
students in TIMSS 2015 which includes readiness of the principals and teachers,
school environment and socioeconomic status of the students. Around 65% of the
principals owns a bachelor degree and the rest had graduated as post graduate. For
mathematics teachers, over 90 % of them graduated as bachelor or postgraduate, only
5 % of them only studied until diploma level.

With regard to years of teaching experience, 41 % of the mathematics teachers
possess 10-20 years of teaching experience. Teachers with less than 5 years of
experience only occupied 5%. However, less years of teaching experience doesn’t
indicate lower teaching quality and achievement of their students. The report showed
that students taught by these teachers managed to score 475 points which is better than
those students taught by more experienced teachers.

According to Comparative Study of Secondary Mathematics Curriculum between
Malaysia and Singapore (Zarina,2010) , Singapore focused attention to the content
matters and problem-solving skill of students while most of the Malaysian students are
merely doing the routine calculations and limit themselves to the current education
system.

Effects of mathematics anxiety should not be neglected as it results in low
performance of students and a decline trend of graduates involved in math-related
career. According to the news reported on July 2018, there is a decline in the numbers
of students enrolled in programmes of Science, Technology, Engineering and
Mathematics into tertiary education. Government expected the number of science
students who registered for SPM to be at least 270,000 annually however right now
only 90,000 per annum.

In this research of mathematics education, we aim mainly to have better
understanding on the nature of mathematical teaching and learning from the
perspectives of teachers and students. Over the last decades, there have been many
initiatives taken by our Ministry of Education to improve mathematics education. In
Malaysia Education Blueprint 2013-2025, the Ministry planned to undertake some

measures for instance cultivating student interest through new learning approaches and
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an enhanced curriculum, sharpening skills and abilities of teachers and building
public and student awareness. To strengthen delivery of STEM across the education
system, different phases/waves had been introduced.

In Wave 1(2013-2015), taking into consideration of the performance of students
on the TIMSS and PISA assessments, the Ministry will review the existing secondary
school Mathematics curricula and modify it. Elements such as critical thinking,
hypothesising, analysing and decision making will be emphasized. Furthermore, the
Ministry also investigate the possibility to increase the instructional time allocated to
Mathematics. In this project, we are going to seek opinion for the teachers regarding
the current curriculum and expected outcomes.

In the matter of professional development of teachers, content knowledge and
pedagogical skills among teachers of STEM are important to facilitate better lesson
delivery. With the purpose of providing support and inspiration for their lesson plans,
the teachers had been coached for effective teaching strategies and trained to draw
linkages between the curriculum and the real world application. Besides, using ICT
tools to make STEM learning more engaging is also one of the objectives by the
Ministry. We will also explore the viewpoint of teachers relating to their abilities and

use of technology in this project.

1-1 Objectives

The purpose of this study is to
e To study the current high school instructional practices.
e To explore the influence of teacher in engaging students’ interest in
mathematics and developing positive attitude towards it.
e To evaluate the role of teachers in guiding students in logical thinking and

ability to problem solving

1-2 Importance of the Study

Through this study, it helps to understand more about the importance of
instructional strategies from different perspectives such as passion and commitment,

classroom management and professional behaviour exhibited. Various kind of
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pedagogical approaches can promote cooperation of the class and enhance
students’ mathematical proficiency. Being in the world inundated with information,
students can learn out of the classroom however, most of the students need a stable
classroom environment. Favourable learning environment that encourage self-directed
thinking can create sense of achievement among students and raised their level of

confidence.

1-3 Project Scopes

This study will focus on the mathematics teaching methods applied in private
secondary school which is Chinese independent high school only but not national

secondary school. Area of the selected high school will be in Kuala Lumpur.

1-4 Planning

Plans Week
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CHAPTER 2: LITERATURE REVIEW

2-1 Classical / Modern Books

Sullivan, P (2011) discussed the goal of school mathematics from practical
perspective and specialized perspective. There is a broad consensus among public
and educators that mathematics forms our daily lives and mathematics teaching can
have enormous impact on students’ enrolment in later year studies. Practical
perspective includes various calculations of everyday living including budgeting,
planning road trips, time management and so on. While specialized mathematics for
example algebra, symmetry, randomness, infinity allows learners to contribute in the
science, technology and engineering. Mathematical understanding and reasoning are
important elements in STEM. In the compulsory years, practical mathematics should
be emphasized in the school curriculum as this is the needs of most of the students
when they do not study mathematics in higher level of education. Sullivan, P (2011)
revealed that most of the mathematics teaching encounter same challenges which are
repetitious and low-level task that involve only little reasoning. Swan, M (2005)
found that students are mere receiver which accept all the concepts without deep
thinking and understanding. Swan, M (2005) described that teachers might engage
students in mathematics learning with these five mathematical actions which are

expected to be experienced by students to produce desirable outcome.

Conceptual
Understanding

Strategic Procedural
Competence Fluency

Adaptive
Rezsoning

Figure 2.1: Five mathematical actions

Productive
Disposition
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Sullivan, P (2011) delineates the action needed to be incorporated into
mathematics learning is conceptual understanding. Skemp, R.R (1976) differentiated
the term ’instrumental understanding’ and ’ relational understanding’. The former
highlights the importance of how to perform various task given and the latter
emphasizes on the reasoning part which is to know the relationships between each
mathematical ideas. Well-constructed knowledge can connect to each other and fully
utilized in building new ideas. Kilpatrick et al. (2001) named another action as
procedural fluency. To be able to perform skills accurately and appropriately, some
procedures and concepts must come to mind readily. Fluency can reduce workload
on working memory, allowing more capacity for other information processing. For
instance, mathematical and language and definition can be an obstacle during
learning if students cannot recall them readily. Sullivan, P (2011) posits that strategic
competence is one of the key to be mastered in productive mathematics learning. It is
described as the capability to identify, formulate and solve the problems
systematically and effectively. The forth strand is adaptive reasoning. Ability to think
logically and provide suitable explanation and justification has been neglected by
teachers. Such action can reflect students thinking and learning strategies. Last but
not least, positive disposition portrayed by students is always the best motivation to
have high achievement in mathematics. They shows tendency to persist and

eliminate any barriers in mathematics learning.
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Articulating goals
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transfer

[ Structuring lessons J 9

Figure 2.2: Guidelines of teaching

To bridge the gap between expected and demonstrated learning outcome,
Sullivan, P (2011) outlines six principles which can be used as guidelines in teaching
practices. In fact, the principles stated are related to common pedagogical approaches
and executed in all curriculum areas. The subsequent principles act as a catalyst to
improve teaching efficiency and can be applied in any education levels. First of all,
teachers should articulate their goals in each lesson. Expressing your objectives and
communicating with students enable them to receive a clear information about what
they are going to learn and the learning outcomes they supposed to attain in the end of
the lessons. Even listing down the outcomes on the board is advisable. The curriculum
has to be planned precisely and specifically. Flexibility in making any judgements in
the curriculum indicates that teachers are sensitive to the needs of the students.
Another principle that teachers should draw attention to is making connections
between the topics in each subjects. Elaboration on prior knowledge gives a

presentation of broader perspective to students. Reformulation the problem which is to
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make the changes to the context of the same problem can examine students
understanding of the concepts and enhance their mathematical thinking. Apparently,
ones must get their hand dirty before they can master any skills. Students engagement
in various meaningful and relevant task correlates to their achievement in mathematics.
They are exposed to different orders of challenges and these strategies addressed by
teachers can effectively boost up students' comprehension. Students disengagement can
be summarized as follows:
e Family factors such as domestic violence and parental educational attainment
e Personal factors such as stage of physical development and learning
difficulties
e School-related factors such as nature of the curriculum and negative
relationships with teachers and peers
Apart from that, differentiating challenges that caters for different levels of
students contribute to effective classroom teaching. Interacting with each other
including Q&A section can capture students' attention and concentration in the
lessons. The term 'enabling prompt' refers to goals and tasks set for the students who
are facing difficulty. Assuming these students might not be able to fulfill all the
learning outcomes, they are engaged in practical and active contexts rather than
listening to explanation of different examples. While extending prompts can be given
to the students who are perceive and comprehend the lessons quickly. Without going
so far from the original context, appropriate task tests and brainstorms their thinking.
Sullivan, P (2011) depicts the importance of the teachers to predict the most
frequently occurring mistake and encourage students to explain or exchange their
thinking. The fifth principle focuses on the structure of the lesson. The book
recommended the lesson format as Launch; Explore; Summarize; Review. This
rubric assimilates the Japanese way of teaching. After teaching the basis of the
lessons, students are given opportunities to work individually or communicate with
other students. Teachers are advised to observe the variability in students' learning
process and give feedback to them. Making use of students' report in class not only
benefits students by facilitating their understanding, but also creates sense of
belonging to a classroom community. At the same time, the issues of differences
between students has arisen and students need to learn to accept these differences.
Such differences can be resulted from prior mathematical knowledge, educational

background, habitual inclination and so on.
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Figure 2.3: Mathematical task

Sullivan, P (2011) argued that the tasks are important to discover
students’potential as well as to determine their level of thinking. Without the task,
the two mathematical actions discussed previously which are adaptive reasoning and
strategic competence cannot be fostered. Ames (1992) debated that the way of
designing the tasks by teachers actually acts upon students’ interest in mathematics.
She further explained that teachers should concentrate on longer term goals which is
deep understanding and its general application rather than the results that pleased
parents or students. To apply different forms of tasks, the major constraint met is
that many studetns avoid risk taking. Sometimes, teachers also reduce the difficulty

of the tasks when they observed the students do not give the response as intended.

2-2 Recent Papers / Discoveries

Many researches has studied on various factors that contributing to effective
mathematics teaching. Like a study carried out in Brunei Darussalam, it investigate the

topic from different perspective of view, such as school administrators belief, teacher
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level and student level. From Siti's findings, school administrators viewed that
teachers should have enthusiasm and ability to perform their job in mathematics
education. However, cooperation and support from different department can ensure
teacher effectiveness in classroom. Different challenges were facing by teachers for
example, difficulty in obtaining curriculum materials and resources and lack of time to
prepare the content of each classes. Besides, Siti's study revealed that professional
development received by teachers does not guarantee the quality of teaching. The way
of teaching whether is teacher-centred or student-centred can lead to different degree
of achievement in teaching goals.

While Bengo (2016) research in Canada discussed the crucial elements in
teaching practices. Firstly, qualities of the coach affects the effectiveness in delivering
teaching content. Coach should possess certain depth of knowledge in mathematics.
Coach who are able to assist diverse learners to identify their problem can allow
learners to pick up the main point of the lesson in a short time. Various Instructional
strategies applied by coach can enhance the process in learning mathematics. From
another viewpoint, factors within school authorities are also taken into consideration
in effective mathematics teaching in secondary school. Bengo (2016) found that
financial and administrative support is one of the important element to create
conducive learning environment for students. To strengthen the skills and knowledge
as well as professional development, school administrators should structure the times

for teacher to meet coach.



CHAPTER 3: METHODOLOGY

3-1 Research Design 1: Teacher Questionnaire

In teacher questionnaire, some demographic information were obtained.
Mathematics teachers were asked to give their opinion on effectiveness of various
teaching methods, usefulness of integration of technology into daily lessons, problems
faced by them. Besides, they were encouraged to share their experience in engaging

students in their teaching and their way of assessment of students.

3-2 Research Design 2: Student Questionnaire

The questions were designed to investigate students’ habits, learning attitude
and their perception towards mathematics. Most of the questions were 5-points Likert
scale questions. The details of this questionnaire will be further discussed in Chapter

4.

3-3 Research Context: Setting

Around 106 students and 29 teachers were participated in this project. The
targeted students were Form 2 and Form 4 students. All the teachers and students

participated came from Chinese independent high school.

12



CHAPTER 4: QUESTIONNAIRE DESIGN

4-1 Outline of Student Questionnaire

In the student questionnaire, students were requested to:
(a) Indicate their class, gender, and final examination mathematics marks;
(b) Respond to questions on attending tutorial classes outside the school and their
purposes;
(c) Respond to the questions regarding their habits and learning attitude towards
mathematics;
(d) Rate the degree on usefulness of mathematics to them; and
(e) Respond to the items concerning their belief and conception in mathematics.
The questionnaire items were set in Chinese as the questionnaire only
distributed to students in Chinese Independent High School. As tuition had been seen
as a necessity for students to do well, many parents send their children to tuition and
the number of tuition centre and enrichment centres registered increased rapidly in
recent years. In our questionnaire, we collect data of students attending tuition

classes as well as their reasons.

4-1-1 Learning Attitude towards Mathematics

This section comprised of 5-points Likert scale questions on their interest,
preference on understanding, confidence, textbooks and classroom learning as well as
outside-class learning. The combination of all these factors contribute to the academic
achievement in the secondary school stage or any other stages in their lives. To some
extent, these psychological factors individually and mutually enable us to predict the

students’ academic performance.

4-1-2 Perception of Students in Mathematics

Students’ beliefs about mathematics can have a substantial impact on their
interest, enjoyment and motivation in mathematics classes. Students’ mindset towards

their mathematical abilities can lead to distinct achievement in mathematics. To

13
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obtain the opinion of students, the belief items were also set in a 5-point Likert
scale. The items included to what extent they agree that mathematics problem can
have more than one answer or can the problem solved without remembering formulas

and so on.

4-2 Outline of Teacher Questionnaire

Some questions regarding the background information had been set, for
example from which school they came from, their years of teaching experience, their
educational background, the common teaching method they used, and some open-
ended questions which instructional strategy they think is useful and effective.

The following parts were divided into 3 sections, which are lower secondary,
upper secondary (science), and upper secondary (commence/arts). Teachers were
required to fill in the parts they are concerned. In each parts, we asked the teachers to
what extent they agree about the effectiveness of current curriculum and the learning
outcomes achieved by the students. Teachers were encouraged to share their teaching
experience. For example, the topics which were challenging as well as the reasons for
it being a challenge.

In the teacher questionnaire, teachers were requested to:
(a) Indicate which method or process that contribute to their mathematics teaching;
(b) Respond to questions on major problems facing by secondary school
mathematics teachers;
(c) Respond to questions on the factors that affect the learning effectiveness of
students;
(d) Respond to the questions of the main cause of slow learners to fall behind the

progress in mathematics; and

(e)Respond to open-ended questions such as how do they access students’

performance other than test.

4-2-1 Teaching Methods

Teachers are expected to use effective teaching techniques in order to
facilitate the process of students’ learning. Regarding pedagogical techniques in

mathematics, preferences of teachers are important to address the needs of different
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levels of students. In our questionnaire, option such as ‘teacher directed’ ,
‘student directed’, ‘Q&A session’, ‘Group discussion’, ‘Homework’, ‘Mathematical
software’, ‘Powerpoint, Word, Excel’, ‘Online Video’ and ‘Scientific calculator’ were
included and teachers can choose more than one option. As teachers develop their
teaching skills, they discovered which methods benefits their student the most.
Teacher-directed learning is a long overdue trend in education but still is the most
common way of teaching. It is a straightforward teaching techniques which teachers
impart the knowledge by clearly explaining the examples or problems to teach a
specific concept. On the other hand, student-centred approach is another way that
encourage interaction between teachers and students or among students themselves

through group work.

4-2-2 Integration of Technology

Technology can be used as a catalyst to assist students who are difficult to
understand the content as it enhance the learning process by making concepts come
alive through engaging and interactive media. Animations or interesting videos
visualise mathematics and lead to better retention and increased student understanding
of the concepts. Technology also provides customized learning experiences as the
content and support can cater for their individual needs. By integrating software into
daily teaching practices, it can have very good impact on student’s mathematics
achievement. Although software tools had been improving from time to time in the
past decades, the usefulness of the integration of technology was still being

questioned.

4-2-3 Perceived Teacher Education

In our questionnaire, teachers were asked to rate the significance of each
means for their teaching skill development and professional growth. They were the
school learning experience (primary, secondary, college, university and education
institution), course outlines, teaching materials, reference books, short courses, talks
related to education, and collegiate exchange with other teachers. Objectives of
teacher education includes learning latest technique, discover classroom technology,
connect with other education professional improve teaching skills as well as gain
experience in classroom management. With proper and sufficient teacher education, it
helps to boost the self-confidence in the teachers and enable teachers to take

appropriate action for the optimum development of different students.
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4-2-4 Major Problems Faced by Math Teachers

Besides, teachers were required to rate the relevance of 18 major problems in

mathematics education across a 5-point Likert scale. These problems covered :

Low quality of teaching materials

Teaching materials do not provide suitable pedagogies
Content does not cater for every students
Students/Parents/School stress too much on examination
Weak foundation in mathematics

Insufficient preparation time

The content is too hard/bulky

Parents only concern about examination

Students are passive and no patience

Low motivation/interest among students

Students do not master the mathematics logical concepts
Insufficient training

Unclear learning outcomes

Too much duty unrelated to teaching

Uneven level among the students

The content is not practical

4-2-5 Beliefs on mathematics learning

Next, teachers were asked to rank the factors that affect the learning

effectiveness of students from the least influence to the most influence. Those factors

include teaching style, parent’s guidance, education system, peers competition and

students’ interest. In attempt to make more of an impact on their students’ belief, it is

important to note the interaction between teacher belief and student belief. Teachers’

beliefs that transmitted to their students might produce more positive dispositions

among the students regarding mathematics.
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4-2-6 Engagement of Students

Student engagement is closely related to their sustained motivation in pursuing
improvement and development in certain area. Their interest in learning mathematics
is a key in the process of mathematics teaching. Considering students’ affective,
behavioural and cognitive engagement, these factors contribute to the efficiency of
mathematics teaching. Cognitive engagement which is correlated to the perseverance
of students when encountering challenges in mathematics also results in higher levels
of mathematics achievement. Behavioural engagement which refers to their
participation in different mathematics activities is also an essential elements related to
students’ achievement. Hence, teachers were ask in an open-ended question for the

methods they used to engage students in their mathematics teaching.

4-2-7 Assessment of Students

Evaluation of students’ performance is inevitable to the teaching and learning
of mathematics. Assessment tells about the overall performance of mathematics
teaching and help in designing teaching methods and strategies. Diagnostics
evaluation allows teachers to understand the fitness of teaching materials and students’
level of development. When levels of teacher instruction and student readiness are
matched, information presented by the teachers can be understood by the students.
Hence, teachers were required to share their method of assessment of their students in

mathematics.



CHAPTER 5: RESULTS AND ANALYSIS

5-1 Results of Teacher Questionnaire

From the data collected, 41.4% of the teachers participated possessed teaching
experience less than 6 years. Around 8 of them had been teaching for 6-10 years and

6 of them had teaching experience more than 20 years.

@ > F65F Less than six years
@ 65-10 S years

O 11-20 = years

@ =T 20F More than 20 years

Figure 5.1: Chart showing teachers’ year of teaching experiences

In the section on demographic data, we asked the teachers to select their
education level and they were allowed to choose more than one option. Majority of
them graduated from other degrees, which are degree in actuarial science and degree
in physics. Only 3 of them held a bachelor degree in mathematics and 4 of them were
degree holder of education. Among the teachers participated, 6 of them pursued their

studies until master or above.

18
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Educational Background
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Figure 5.2: Graph showing number of teachers from different educational background

5-1-1 Teaching Methods and Strategies

In this section, teachers were asked to vote for their teaching methods and
teachers were allowed to vote for more than one option. In general, the most common
use teaching methods are homework and teacher directed. 96.6% of the teachers voted
for ‘homework’ as their teaching methods and followed by 93.1% of the teachers
voted for ‘teacher directed’. Other than these, Q&A session is also one of the
commonly used teaching methods. 21 teachers had selected this teaching method.
Nearly half of the respondents used methods such as ‘student directed’, ‘powerpoint,
word, excel’ and scientific calculator in their process of teaching. Teaching methods
such as ‘group discussion’, ‘mathematical software’ and ‘online video’ are less

popular and only occupied 24.1% respectively.

EIf3E= Teacher directed
24155 Student directed
(B EEIFE Q&A session

4B 1i Group discussion

— 27 (93.1%)

—12 (41.4%)
21 (72.4%)

& Homework —28 (06.6%)
#rErt Mathematical 7 (24.1%)
software
PowerPoint. Ward. Excel —12 (41.4%)
fA E3mE Online Video —7 (24.1%)
HHE4, Scientific calculator 13 (44.8%)
0 10 20 30

Figure 5.3: Bar graph showing percentage of different teaching methods used by teachers
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In teachers’ opinion, the most effective teaching strategies are ‘teacher
directed’, ‘Q&A session’, and ‘Group discussion’. Some teachers also commented
that they encouraged students to provide explanation to the problem after teaching a
topic as a reflection of their understanding. Therefore, they can notice the learning
progress of the students and monitoring the content of the next class. Besides, teachers
thought that every teaching methods has its usefulness and benefits, no teaching
methods are absolutely effective, what is more important is to adjust the methods
according to the practical situation in the class.

Based on the practical and successful experience shared by the teachers, some
of them thought that one-to-one guidance to weak students are necessary to help those
students in understanding mathematics content. This is one of the experience shared
by the teachers.

‘By using software, student can visualize different representation and

statistical literacy in a more meaningful way’

Teachers also mentioned that it is time consuming when they tried to do quiz
or activities in the class. Due to insufficient preparation by the students, such quiz and
activities could not reach the expected results. Apart from that, in order to a large
number of mathematical formulas, repetitive practices allow students to explore and
use different techniques to solve questions. Below is the opinion shared by one of the
teachers.

‘When any teaching methods has been used repeatedly, students will have
fatigue on learning and it is difficult to have practical and successful teaching.’

When one effective teaching method is used again and again, students are no
longer interested and pay attention to the class. Teachers also shared that to have more
group discussion among the students on the spot enable students to learn faster. Peer
learning and taking initiative to ask questions can lead to successful teaching.

‘When there exists weak students who are willing to pay attention to learn in

the class, this is an example of successful teaching.’

Another experience shared by a teacher is to explain a new topic from a basic
level to complex level as well as provide guidance step-by-step before students try out

themselves.
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5-1-2 Views on the Curriculum of Junior Secondary

Aspects Mean Mode

Current curriculum can achieve expected 3.68 Agree (44%)

outcomes

Capable to teach the content 4.36 Strongly Agree (52%)

Integration of technology into curriculum 3.88 Agree and Strongly Agree

is helpful (64%)

Students can achieve learning outcomes 3.2 Neither Agree Nor Disagree
(56%)

Table 5.1: Mean and mode of each aspects

In general, 52% of the teachers were confident that their knowledge are
sufficient for them to teach the students (mean = 4.36 across 5-point scale). In terms
of the expected outcomes of current curriculum, 44% of them think that the expected
outcomes are not completely matched with the current curriculum and 56% of them
had a neutral viewpoint on achievement of learning outcomes by their students (mean
= 3.2 ) . Current curriculum need to be improved in order to fulfil the learning
outcomes. Most of them also have an opinion that usage of technology can be very
helpful to their teaching (mean = 3.88).

Teachers also shared the topics which are more challenging for them to teach.
These topics include algebra, geometry and set. The reasons for it being a challenge
are lack of imagination and procedural fluency among the students, students hard to
understand the proof, students do not understand the relationship of the concepts,
students do not know the application of the mathematical concepts and students have

difficulty in interpreting the requirements of the questions

5-1-3 Views on the Curriculum of Senior Secondary

Aspects Mean Mode

Current curriculum can achieve expected | 3.625 Agree (53.8%)
outcomes

Capable to teach the content 4.25 Strongly Agree (53.8%)
Integration of technology into curriculum | 3.625 Agree (69.2%)




Chapter 5. Results and Analysis 22

is helpful

Students can achieve learning outcomes 3.375 | Neither Agree Nor Disagree

(61.5%)

Table 5.2: Mean and mode of each aspects for senior secondary(commence and arts)

Aspects Mean Mode

Current curriculum can achieve expected 3.69 Strongly Agree (62.5%)

outcomes

Capable to teach the content 4.46 Agree (75%)

Integration of technology into curriculum 3.77 Neither Agree Nor Disagree

is helpful (50%)

Students can achieve learning outcomes 3.23 Neither Agree Nor Disagree
(62.5%)

Table 5.3: Mean and mode of each aspects for senior secondary(science)

As the syllabus of mathematics for science stream and arts stream are different,
there are two parts for the teachers to fill in. In overall, teachers were satisfied with
their competence in teaching (mean=4.25 for commence or arts and 4.46 for science).
For science stream, teachers had lower satisfaction of their students’ achievement
(mean = 3.23) as compared arts or commence stream (mean = 3.23).

Trigonometry, differentiation and integration were classified as challenging
topics by the teachers. They personally viewed that there are many varieties in the
content of these topics and the questions of UEC syllabus are tricky and demanding.
Students are not able to link and connect one concept to another in trigonometry. Most
of the students found the topic difficult to understand and just followed the steps to
get the answer. For example, in differentiation and integration, students were able to

solve problems without knowing the real concepts of differentiation and integration.

5-1-4 Teachers’ Education Background

Teacher thought that what helped them the most is by learning and sharing
experience from other teachers(mean = 4.52 across 5-point scale), followed by

knowledge from their own experience in the primary and secondary school (mean =
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4.41), reference books and teaching materials (mean = 4.24), course outlines (mean =
4.03), knowledge from college or university (mean = 4.00) and short courses (mean =
3.76). Surprisingly, in their opinion, the least helpful ones were knowledge they
learnt from education institution (mean = 3.37) and talks related to education (mean

=3.11).

5-1-5 Major Problems Encountered by Teachers

Major problems encounterd by the teachers

16
- B Undear leaming outcomes
12 | | B Insufficient preparation time
10
8 | - & Too much work unrelated to
] teaching
& | | ]
# Content does not cater for
4 | i every students
= I | II | I | I N III A Insufficient training
i ) | 11 in
Agree Disagree Neither Strongly  Stronghy B \Weak foundation in
AgreeMor  Agree Dizagree mathematics
Disagree
Major problems encounterd by the teachers
14

B Low motivationfinterest among
students

B The contentis not practical
B Uneven level among students
# Students only concern about
examination
II I I I II B Parents only concern about
examination

Agree Disagree Meither  Strongly  Strongly B School only concern about
AgreeMNor  Agree Disagree examination
Disagree
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Major problems encounterd by the teachers
M low quality of teaching materiak

B Teaching materials do not
provide suitable pedagogies

10
A | B The contentis too much
The content is too hard
I | M II | II | | I | II B Students do notmaster the
0 L L | HEN logical concepts

Agree Disagree Neither Strongly Strongly
Agree Nor Agree Disagree
Disagree

= om

P

M Students are passive and no
patience

Figure 5.4: Graph showing to what extent the teachers agree with each problem

In the section of major problems encountered by the teachers, problems that
are strongly agreed by the teachers are ‘too much work unrelated to teaching’,
‘content does not cater for every students’, ‘low motivation and interest among
students’, ‘uneven level among students’, ‘the content is too much’ and ‘students are
passive and no patience’. Teachers also agreed that they encountered problems such
as ‘weak foundation in mathematics’, ‘insufficient preparation time’ and ‘the content
is too hard’.

Teachers had neutral viewpoint on the problems such as ‘unclear learning
outcomes’, ‘insufficient training’, ‘the content is not practical’ and ‘students and
school only concern about examination’.

On the contrary, teacher disagreed on the problems such as ‘the content is not
practical’ and ‘low quality of teaching materials’. They also strongly disagreed that
‘teaching materials do not provide suitable pedagogies’. Other than that, teachers
mentioned that large number of students in each class is also one of the major

problems.
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5-1-6 Learning Effectiveness of Students

15
B Leastinfluencet M2 03 M4 M Mostinfluence 5

H7 )i\ Teaching style %2145/ '3 Parents guidance [114f5: 7 Peers competition 7/ il Students' interest 27 7%t Education system
Figure 5.5: Graph showing ratings from teacher on the factor affect the learning

effectiveness of students

Teachers were asked to rank the factors that affect the learning effectiveness
of students. In their opinion, students’ interest affect the effectiveness of a student the
most, followed by teaching style and peers competition. From the results obtained,
teachers felt that parents’ guidance and education system had minimal effect on the

learning effectiveness of the students.

Main Cause of Slow Learners

B Family environment

Inappropriate learning
experience

B Lack of proficiency in
fundamental skill

B Others

Figure 5.6: Pie chart showing percentage of teachers in rating the main cause of slow

learners

Next, teachers were required to choose the main reason that causes the slow

learners to fall behind in the progress of mathematics lessons. 31% of the teachers
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chose ‘lack of proficiency in fundamental skill’ as the main reason. About
27% and 28% of the teachers chose ‘family environment’ and ‘inappropriate learning
experience’ respectively. Other reasons include teachers’ indifference attitude,
experience continuous failure, poor learning attitude and presupposition about the

difficulty level of the subject.

5-1-7 Engagement and Assessment of Students

In an open-ended question, teachers had shared their experience and ways of
engaging students in their mathematics classes. Many teachers mentioned that they
encouraged students to take initiative to ask questions and help other students by
teaching them. These questions can reflect their level of understanding. By teaching
their friends, they can easily find out the point where students like them tends to make
mistake and also enhance their understanding. Another way shared by teachers is to
invite students to solve the past year questions on the board. At the same time,
students were asked to explain the steps of solving the problem to the rest of the
students. Below is an interesting way shared by one of the teachers.

‘1 will divide students into groups and evaluate their groups according to the
points accumulated. For example, a student who correct the mistake made by teacher
will obtain points for his/her group. The group which is able solve the problem asked
by teachers will also obtain points. In contrast, points will be deducted for the group
if one of the group member did not pay attention to the teaching. The purpose of doing
this is to improve and strengthen students’ attention in class. ’

Asking students questions at any time can ensure that they focused in the class.
Besides, sense of humour is another essential technique that can be used in the
classroom to promote engagement of students. A teacher regarded himself as an
entertainer of the class as he always provide some related jokes to students. He
believed that humour can relieve any stress on learning.

Other than tests, teachers also carried out impromptu tests or verbal
assessment to interpret level of understanding of students. By observing students’
attitude and response in the class through Question And Answer session, it tells the

effectiveness of the lesson.
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5-2 Results of Student Questionnaire

After collecting data from students, factor analysis was performed on
mathematics attitude variables. The purpose of doing factor analysis is to reduce the
data dimensionality by seeking latent or underlying unobservable variables that are
reflected in the manifest or observed variables. In this case, the mathematics attitude
variables (manifest variables) are motivation, competence and pleasure. Below are the

correlation matrix and rotated factor matrix generated by using all the 22 questions.

Correlation Matrix

Q1 Qz2 Q3 Q4 Qs Qs Qi
Correlation Q1 1.000 396 -291 422 -.256 -.202 421
Q2 396 1.000 -.109 33 -.276 -.262 309
Q3 =291 - 109 1.000 -405 181 1986 -435
Q4 422 2331 -405 1.000 -424 -84 792
Qs -.256 -276 51 -424 1.000 184 -331
Q6 -.202 -.262 198 - 184 184 1.000 -.068
Q7 421 309 - 435 792 -331 -.068 1.000
Q8 - 194 -132 67 -.230 063 203 -.085
Q3 107 (135 =171 -.090 046 =124 023
Q10 058 090 -027 - 169 41 180 -.068
Q11 21 254 -.165 412 -329 -.041 438
Q12 76 301 -.026 479 -.344 -.108 376
Q13 050 034 -.063 054 -.144 -112 -.003
Q14 036 102 -.085 313 -207 030 2335
Q15 399 294 -.186 469 -419 -.052 01
Q16 199 114 -.166 .03z 077 -.203 049
Q17 502 430 -219 501 -212 -.225 515
Q18 232 089 -.066 -.001 067 -.057 028
Q19 -.098 - 167 219 -.388 389 248 -332
Q20 -.040 021 - 178 227 -.178 -.007 74
Q21 -.387 -.372 333 -.393 168 300 -322
Q22 -.064 - 101 129 -.252 161 255 -.201

Table 5.4: Correlation matrix
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Rotated Factor Matrix®

Q22 Factor
Corelaion Q1 064 : 2 3
® etk Q4 733 422
i 455 Q15 688
Q12 674
il o Q7 672 364
@ AR Q11 641 360
Q6 255 as _510
Q7 -201 Q17 479 363 455
Q8 149 Q19 -.360 -.340
Q9 042 Q8
Q10 176 Q20
Q11 -093 Q21 -515
Q12 -085 Q6 ~914
Q13 051 s =
b g Q1 340 440
e p Q22 -348
i o Q2 345 346
Q9

G aadl Q10 527
Q18 407 Q16 505
Q19 288 Q13 466
Q20 -014 Q14 A28 -453
Q21 249 Q18 444
O Extraction Method: Principal Axis Factoring.

Rotation Method: Varimax with Kaiser
Normalization.

a. Determinant = 000

Table 5.5: Correlation matrix(continued) and rotated factor matrix

Comments on correlation matrix and rotated factor matrix:

Table 1 exhibited part of the correlation matrix. The correlation matrix showed
us how each of the 22 items is correlated with each of the other 21 items. There is one
assumption is that the determinant below the correlation matrix should be greater than
0.01. Determinant of value near to 0 indicates at least one of the items is the linear
combination of other items in the set (high collinearity) and we are unable to get a
factor analytic solution. By looking at the Question §8,9,20 in the rotated matrix, these
3 items had no factor loadings in any of the 3 factors. Hence we excluded Question 8,

9 and 20 from the following factor analysis.
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We generated another factor analysis of the remaining questions. The factor
analysis includes descriptive statistics, correlation matrix, KMO and Bartlett’s Test,
communalities, total variance explained, rotated factor matrix and factor
transformation matrix.

e Descriptive statistics: This table gave us the mean and standard deviation of

each items. The Analysis N refers to how many participants in each item.

Descriptive Statistics

Mean Std. Dewiation | Analysis M
a1 38 1.010 108
a2 3T B51 106
Q3 245 1.114 106
4 277 1333 106
a5 am 1276 106
Qb 284 1250 105
ar 2.08 1230 108
aid 341 1405 108
an 328 b3g 108
Q12 1.78 BE2 106
Q13 425 1.040 108
Q14 141 054 106
Q15 282 1.031 106
Q16 4.08 DE4 108
air 324 1.085 108
Q18 2.83 1.010 108
aig 3.18 1.164 108
a1 M 1477 108
Q2 344 1.085 106

Table 5.6: Descriptive statistics

e Correlation matrix: The matrix tell us how each items are related to each of the
other items and the determinant should be greater than 0.0001 to get a factor
analytic solution. High correlation of two items for example absolute value
greater than 0.60 indicates these 2 items are more likely to be grouped together.
On the contrary, 2 items with low correlation usually will not be grouped

under the same factor.
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Correlation Matrix®

Q1 Qa2 Q3 o4 [#23) ] ar
Comelation Q1 1.000 it} =281 412 - 256 - 202 421
Qz 3848 1.000 -. 109 A3 -2T6 - 262 A
Q3 -2 -.108 1.000 - 405 A5 JdgE - 435
o4 422 3 -4058 1.000 -424 - 184 TE2
Q5 -.258 - 276 151 -424 1.000 B4 -.331
8] -202 - 262 193 - 184 B4 1.000 -.0G8
Q7 AN 300 -435 Tez =33 -.0&8 1.000
aid 0548 e} =027 - 162 41 8D - 0GB
ali 21 254 -. 165 412 -.328 -041 438
Qiz ATE 230 -.02d ATa -4 - 108 3TE
Qi3 080 034 -.063 il =144 - 11z -003
Q14 03ag o2 -.085 213 =207 030 335
Qis 3949 204 -.188 Aea -418 -052 501
ala 189 114 -.16d i v O77 -203 48
ai7 502 430 =219 S =212 - 225 515
Qis 232 i3] -.06d - 001 D&7 - O&7 028
aig -093a - 167 214 - B8 .3gR 248 - 332
Qi -.387 =372 333 -3 i} 300 -422
Qr2 - 034 -10 A28 - 252 61 il -201
Correlation Matrix®
Qi an a1z Q13 Q14 Qis Q1

Comelation Q1 054 21 78 il D36 el 188
Q2 090 254 301 04 02 204 14
Q3 -027 - 165 -.028 -DE3 -.0B5 -.188 - 166
o4 -.189 412 AT73 JDE4 313 AB2 p32
Q5 141 -.320 -.344 - 144 =207 -418 o7y
L] 180 - D41 -.108 -112 030 -052 - 203
ar -.03a 438 a7a -003 335 501 D40
Qid 1.000 162 -5 g0 =318 018 278
an a2 1.000 A10 24 A2 S12 245
12 - 045 410 1.000 AR 432 385 -0f7
o113 190 334 123 1.000 -.110 A4 316
Q14 -31a 122 432 - 110 1.000 133 - 2684
Q15 018 A1 385 64 A3 1.000 144
(o] i} 278 245 =077 i -2B4 144 1.00D
a7 134 418 305 o x| -048 A0 284
Qis 02 153 -.118 i vd -252 080 223
Qi 238 - 124 =178 142 -.138 344 - 060
Q21 -.08d - 2BG =228 - 141 -034 -230 - 1B5
(oo 178 - 033 -.0as5 051 =174 -.085 D&3

30
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Correlation Matrix®

7 Q18 Qg a1 Qa2
Corelation Q1 502 232 -.083 387 -D64
Q2 230 Deg - 187 -T2 =101
o3 -218 - D66 218 333 128
o4 S -.001 -.383 -.383 -.252
Q5 212 D&y .2ag 168 161
Qf -225 - D57 243 300 255
Q7 515 i) -332 322 =201
Qid 184 102 239 - 028 78
Qi 413 153 -224 - 208 -033
Qiz 2305 -118 -178 - 226 -DES
Q13 203 262 142 - 141 03
Q14 -.043 -252 -.138 -.034 -174
Q15 480 0e0 -344 - 220 -065
Q16 284 223 -.080 -.185 D&3
a7 1.000 2n4 - 127 -387 - 147
Lo E 204 1.000 044 -.080 07
Qg -127 D44 1.000 242 288
Qi -3ar -DBD 242 1.000 240
Q77 -.147 107 233 248 1.000

a. Determinant = 001

Table 5.7: Correlation matrix
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e KMO and Bartlett’s Test: The purpose of doing these 2 tests is to indicate the

suitability of your data for structure detection. Kaiser-Meyer-Olkin Measure of

Sampling Adequacy measures the proportion of variance in the variables that

might be caused by the underlying factor. High values (close to 1.0) indicates

the results of the factor analysis might be useful. While Bartlett’s test of

sphericity tests whether the correlation matrix is an identity matrix. Identity

matrix means that correlations between variables are zero. Value of the

significance level less 0.05 is suggested to indicate that a factor analysis might

be suitable for your data.

KEMO and Bartlett’s Test

df

Sig.

Karser-Meyer-Ollin Measure of Sampiing Adequacy
Barfletf's Test of Sphericity  Approc. Chi-Sguare

B0
667.580
171

000

Table 5.8: KMO and Bartlett’s test

e Communalities:

Table of communalities shows the initial communalities

before rotation. It represents the proportion of variation in that particular

variable that can be explained by the factors. It is computed by summing up

the squared loadings for that variable. High values of communalities indicates
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e the component represent the variables well while low variable are not well

represented.
Communalities
Bnitial

[#] ] 439
o2 .3ar
a3 323
o4 728
Q5 339
Qb 318
a7 718
et 334
[*3 8] AT
12 AT0
13 338
o4 A4
Q15 502
Q16 323
a7 585
Q18 218
Qg Al
Q2 74
Q2 209
Extraction

Method: Princapad

e . Table 5.9: Communalities

e Total Variance Explained: Factors refer to the number of variables used in the
factor analysis. We had 19 variables in this case. The column of total contains
eigenvalues. Eigenvalues are the variances of each variables accounted for.
Normally, those eigenvalues greater than 1 are considered as useful to a factor.
There are 5 factors which had eigenvalues more than 1. These 5 factors
accounted for almost 59.7% of the variability in the original variables.
Rotation sums of squared loadings represents the distribution of variance after
rotation. The rotated factor model redistributed the variance for each of the

factors over the three extracted factors.
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Total Variance Explained

Initial Eigenvalues Rotation Sums of Squared Loadings
Factor Total % of Vanance | Cumulstive %% Total % of Vanance | Curmudative %
1 5082 2.800 26 800 3.3m 17.845 17.845
2 2440 12.840 30641 2026 10.683 28.508
3 1583 B226 47 _BET 1.B63 B804 38312
4 1188 6.152 54018
i} 1077 5871 59 680
L] B3 5173 64862
T B33 4.000 B69.7T1
] TBS 4134 T3.005
2 723 3.805 TT.T10
10 6e3 3.583 B30z
11 _B&T 2.831 B4 233
iz 547 24878 B7.112
iz 481 2532 BO.644
14 441 2323 B1.8a7T
15 408 2.145 4113
16 357 1872 B5. et
17 305 1.606 7587
18 280 1.527 Bo.123
12 167 BiT 100.000

Extraction Mefhod: Principal Auxis Factoring

Table 5.10: Total variance explained
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® Rotated factor matrix: This table is the key for understanding the results of

analysis. The analysis had sorted 19 mathematics attitude questions into three

overlapping groups of items. The items were sorted in descending order

according to their factor loadings for each factors regardless the positive or

negative correlation.

Rotated Factor Matrix®

Factor
1 2 3

o4 .8a7 -.474
oF .8a8 - 37T
Q15 Gig4
12 .854
il .B4T 303
17 504 -.353 445
5 -£81
oz 357 - 328
o8 E43
Qi 437
a3 A2
Qe 418
o 357 - 404
o186 568
L= gLt 524
14 418 -.515
13 Ll
Q18 431

Extraction Medhod: Principal Axis Factoring
Rotation Method: Warimax with Kaiser
Mommalization

Table 5.11: Rotated factor matrix
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Interpretation of factor analysis:

Principal factor analysis with varimax rotation was carried out to investigate
the possible underlying structure for the 22 items of the student questionnaire. The
assumptions of normality, linear relationships between pairs of variables were
checked. The questions were designed to index three constructs: motivation,
competence, and pleasure. The first factor, which seemed to index pleasure has strong
loadings on Q2, Q4(I like to think and work on mathematics problems), Q5, Q7(I am
interested in mathematics calculations), Q11, Q12(I like to read extracurricular
mathematics book), QI5 and Q17. The second factor which seemed to index
competence has loadings on Q1, Q2, Q3, Q6, Q19(I have difficulties in understanding
the questions), Q21(It is not important to understand the concepts, as long as I can
solve the questions in the examination) and Q22(Mathematics is all about substituting
values into the formulas). The third factor which seemed to index motivation has
loadings on Q10, Q13(I hope that the teaching materials can provide more real-life

examples for easier understanding ), Q14, Q16, Q18.

5-3 Discussion and Suggestion

It is a commonly seen scenario where students possess procedural fluency in
mathematics but they are having difficulty with conceptual understanding. From the
response from 106 students, we found that students were agreed that their
mathematics teachers will explain the mathematical concepts before introducing the
formula (refer to Q16, mean = 4.06). However, very few of them took initiative to
read and understand the explanation of the concepts from the teaching materials (refer
to Q20, mean=2.65). Reasoning skills are also important in developing students’
mathematical abilities. The students knew how to do calculations, but they did not
understand the reason of doing such calculations (refer to Q5, mean= 3.01).

Hence, some teaching practices for teaching conceptual understanding are
recommended. Students should be asked to justify their process and give self-
explanation. Furthermore, teachers should compare alternate solution methods or
compare incorrect procedure in order to help students to learn faster and more
effective. Problem solving is a building block for learning mathematics as numerous
opportunities to connect mathematical ideas are exposed to the students. Problems

that focus too heavily on procedural fluency does not promote the ability of students
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to come up with original thoughts to solve a mathematical question. Most of the
students realised the importance of understanding the concepts instead of practise the
procedural fluency for examinations (refer to Q21, mean=2.21).

Students always disregard reality when solving problems because the
questions are just a way to practice drills or algorithms (refer to Q2 and Q22,
mean=3.17 and 3.44). According to the response from a teacher, UEC questions are
challenging and tricky. Some of the students also experience difficulty in
understanding the need of question (refer to Q19, mean=3.19). Most of the students
have little opportunities to be creative in mathematics as they seldom work on rich
problems that allow them to ask ask sub-problems and analyse problems. Although
the students agreed that mathematics are highly variable (refer to Q13, mean=4.25),
they believed that unless they learnt the correct way of solving the problems,

otherwise the problems cannot be solved (refer to Q10, mean=3.41).

Besides, professional meetings and other occasions when teachers come
together to work on their practice should be used as opportunities for professional
development. Sharing experience and techniques of teaching are essential to improve
their effectiveness of teaching. According to the data collected from students, 74% of
them attended mathematics tuition. 27% of the students attended the tuition because
they do not understand the lesson in the school. One of the reason might the amount
of class size is too big. As claimed by a teacher, the amount of class size is around 55
students in a class, which is a challenge for teacher to take care of the progress of
every student. Hence, a significant amount of class size should be controlled to ensure

quality teaching.



CHAPTER 6: CONCLUSION

In summary, various pedagogical approaches had been used by the
mathematics teacher to facilitate their teaching. The effective approaches include
Q&A session, group discussion, online videos and so on. Teacher thought that what
helped them the most is by learning and sharing experience from other teachers. In
their opinion, the least helpful ones were knowledge from education institution and
talks related to education. Besides, problems that are strongly agreed by the teachers
are ‘too much work unrelated to teaching’, ‘content does not cater for every students’,
‘low motivation and interest among students’, ‘uneven level among students’, ‘the
content is too much’ and ‘students are passive and no patience’. Many teachers
mentioned that they encouraged students to take initiative to ask questions and help
other students by teaching them. Other than tests, teachers also carried out impromptu

tests or verbal assessment to interpret level of understanding of students.

Most of the students possess procedural fluency in mathematics but they are
having difficulties with conceptual understanding. To overcome this scenario,
students should be asked to justify their solution and provide explanation. Comparing
alternate solution is one of the effective way to help student have better understanding
on a topic with conceptual understanding. Some recommendations for example

constant professional meeting and reduce class size were made.
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g ! BRI IS | IR IR A A T ORI R B I T IR, BTAS BERRE TR IAT A
B E . DUR R EER T E2mA N, JFRAx . TR O OR s . %k,
TR

Greetings! Thank you for sparing your time to complete this! This questionnaire is designed for final
year project purpose, all the data collected will be used to analyze the current secondary school
mathematics education. The questions below aim to understand the opinion of different teachers and

have no standard answers. Both English and Chinese are acceptable. All the information will keep
confidential.

* Required

% 5 %kl Background Information

1. 1. K4 F School Name *

2. 2. T I#EE Your teaching experience *
Mark only one oval.

/b F-64F Less than six years
6-10 “Fyears

11-20 4F years

% 204 More than 20 years

3. 3. %K% i Your educational background (R] &% Can choose more than one) *
Check all that apply.

gt 42247 Degree in Mathematics

# 5 #1241 Degree in Education

Hoh 2z 4247, BNAE%A R JE#0E Other degree, except mathematics and education

fifi -5 LA _I- Master or above

Bt #E ik (fE) Postgraduate Certificate in Education, specializing in Mathematics
e E#E CE (i) Postgraduate Certificate in Education, other than Mathematics

Other:

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit 1/9



4/3/2019 An Analytical Study on Effective Mathematics Teaching in Secondary High School
4. 4. 148 F I #2£ )51 The teaching methods you used (7] £i% Can choose more than one) *

Check all that apply.
Z)fit§ G Teacher directed
2445 F Student directed
25 Q&A session
74 i Group discussion
Ihi4 Homework
AT Mathematical software
PowerPoint, Word, Excel
M _EALAR Online Video
1H54L Scientific calculator

5. 5. BRI R & %15 B A R ##%? Which strategy do you think is the most effective? *

6. 6. WIBEFTULHIBFE, REA LR ARIINBELK ERITSE? Based on the strategy

mentioned, can you share with us some practical and successful experience? *

#]# Lower secondary

BEXF DA &I 8, 5 P R S RN TE I S . 1 =FEEAINE, 2=ANAE, 3= AR AV,
4="%[F]), 5=k B[ .

For each of the questions below, circle the response that best characterizes how you feel about the
statement, where 1 = Strongly Disagree, 2 = Disagree. 3 = Neither Agree Nor Disagree, 4 = Agree,

and 5 = Strongly Agree.

7. 7. A5EH ¥4 $ %5 ? Did you teach Form 1 to Form 3 Mathematics subject in this
year"

Mark only one oval.
H, 5% LR 8 Yes, please proceed to answer

A, P % No, please skip this section After the last question in this
section, skip to question 14.

8. M\WAIFIRBERN: & JUT. B, giit. £, B
Based on the lower secondary course structure: algebra,
geometry, arithmetic, statistics and set, you think that:

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit
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8. LA MBUEBF N A RLIA BN A K% H i Current curriculum can achieve expected
outcomes

Mark only one oval.

Strongly Disagree Strongly Agree

9. EHI AR B LR IX L2 You are capable to teach the content
Mark only one oval.

Strongly Disagree Strongly Agree

10. IR RE& BE#2 4F # B Integration of technology into curriculum is helpful
Mark only one oval.

Strongly Disagree Strongly Agree

1. BRI 2 AEERLIE R ER Your students can achieve learning outcomes
Mark only one oval.

Strongly Disagree Strongly Agree

12. 9. V5 1) W — B 1) B 2 0 2 W R Ut B B A $hAk i 2 Which topic is the most challenging to
the teachers?

13.10. At a5 B A kit ? Why do you feel it is challenging?

= $l Upper Secondary (Science)

EERF AR %I e, 3 B A A R EER S 1 =JEE AR, 2=ANAA], 3= AN A R AN [,
4="¢[R), 5=dF¥ k[ .

For each of the questions below, circle the response that best characterizes how you feel about the
statement, where 1 = Strongly Disagree, 2 = Disagree. 3 = Neither Agree Nor Disagree, 4 = Agree,

and 5 = Strongly Agree.

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit
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1. BA5EE HE T EA B2 Did you teach upper secondary science classes
Mathematics subject in this year?

Mark only one oval.
A, i5EZLL R Yes, please proceed to answer

KA, EPTE % No, please skip this section After the last question in this
section, skip to question 21.

12. R\EPRERN: R =/, BT, St S8R ™

R4, #9515 :. Based on the upper secondary course

structure: algebra, trigonometry, analytic geometry, statistics &

probabilities and calculus, you think that:

15.

16.

17.

18.

19.

A MBEFEF N B REA BN %2 B 19 Current curriculum can achieve expected
outcomes

Mark only one oval.

Strongly Disagree Strongly Agree

7 1 50 2 LR X LR TR You are capable to teach the content
Mark only one oval.

Strongly Disagree Strongly Agree

TR B & k#2247 # Bh Integration of technology into curriculum is helpful
Mark only one oval.

Strongly Disagree Strongly Agree

15 K22 £ # AR IA B HRFEE R Your students can achieve learning outcomes
Mark only one oval.

Strongly Disagree Strongly Agree

13. 7 ) R — E BRI R Ui i B A Pk £ 2 Which topic is the most challenging to
the teachers?

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit
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20. 14. Mt 2585 Pk ? Why do you feel it is challenging?

S

= A} Upper Secondary (Commence/Arts)

BESTLA N ST R, i R R SR E VRIS, 1 =3B ANAE, 2=A9AH, 3= AR AV A,
A=, 5=k HEE .

For each of the questions below, circle the response that best characterizes how you feel about the
statement, where 1 = Strongly Disagree, 2 = Disagree. 3 = Neither Agree Nor Disagree, 4 = Agree,

and 5 = Strongly Agree.

21.15. IBAFEA #E R A #2:E ? Did you teach upper secondary commence or art classes
Mathematics subject in this year?

Mark only one oval.
, iEHZ LR 8 Yes, please proceed to answer

A, EPT % No, please skip this section After the last question in this
section, skip to question 28.

16. WIFE =P RERN: R =A. BITJLA. S EBR. %
R4, #E515:. Based on the upper secondary course
structure: algebra, trigonometry, analytic geometry, statistics &
probabilities and calculus, you think that:

22. LA KB WA R BB A K22 B 1 Current curriculum can achieve expected
outcomes

Mark only one oval.

Strongly Disagree Strongly Agree

23. 1 0R 2 A X L5 FE You are capable to teach the content
Mark only one oval.

Strongly Disagree Strongly Agree

24. IR A S # F 2 F B Integration of technology into curriculum is helpful
Mark only one oval.

Strongly Disagree Strongly Agree

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit 5/9
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25. T A # AR R E R Your students can achieve learning outcomes
Mark only one oval.

Strongly Disagree Strongly Agree

26. 17. 15 [0 R — Z B B0 J 5 2 TR Ui R A Phik % 2 Which topic is the most challenging to
the teachers?

27.18. Mt AL 55 85 Pk ? Why do you feel it is challenging?

19. BN UL FERIRAHR K B = 8 FF # B ? Do you think which
of the following contributes to your mathematics teaching?

28. NEFHF2HZ 5] Knowledge from primary and secondary school
Mark only one oval.

Strongly Disagree Strongly Agree

29. B K2 K% ] Knowledge from college or university
Mark only one oval.

Strongly Disagree Strongly Agree

30. # B %BiH% 3 Knowledge from education institution
Mark only one oval.

Strongly Disagree Strongly Agree

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit
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31. iRFE4NE Course Outlines
Mark only one oval.
1 2 3 4 5

Strongly Disagree Q O O O O Strongly Agree

32. ##} 4+ Teaching Materials
Mark only one oval.

1 2 3 4 5

Strongly Disagree Q O O O O Strongly Agree

33. 2% 4 Reference Books
Mark only one oval.

1 2 3 4 5
Strongly Disagree Q O C) Q Q Strongly Agree

34. #15RFE Short courses
Mark only one oval.

1 2 3 4 5
Strongly Disagree Q Q Q Q Q Strongly Agree

35. T # & Hit B2 Talks related to education
Mark only one oval.

1 2 3 4 5

Strongly Disagree Q Q Q Q Q Strongly Agree

36. 1723 Learning from other teachers
Mark only one oval.

1 2 3 4 5

Strongly Disagree Q O O O Q Strongly Agree

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit 719
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AR KTEK Low quality
of teaching materials
R TGIE RS S 12
*#1% Teaching materials
do not provide suitable
pedagogies

oV RLAFAN ) 22
Content does not cater for
every students

A THEERK
Students only concern
about examination
AL S Weak
foundation in
mathematics
1] (5] K/ Insufficient
preparation time

RN 25 KIK The content
is too deep

FKd TEEEIK
Parents only concern
about examination

® 7 iFiE E R School
only concern about
examination

S ) R 2 T
Students are passive and
no patience

A HHUR Low
motivation/interest among
students
AR RS
HE2 Students do not
master the mathematics
logical concepts

WFEN 2K Z The content
is too much

B Z HUM LA ER
Insufficient training

AR HARANE T Unclear
learning outcomes
TRBEF M TAEKZ Too
much work unrelated to
teaching
SRR Z IRANTT
Uneven level among
students

WA SEFTE The
content is not practical

38. HAth 5] & Other than stated:

Strongly
Disagree

[]

OO goood o oo o ododo o o d

Disagree

[]

OO goood o oo o ododo o o d

Neither Agree Nor
Disagree

[]

OO goood o oo o ododo o o d

https://docs.google.com/forms/d/1DShW_-2s72RiR5zhO0sCNjB5V8ptztpcSduf094GUVE/edit

Agree

[]

OO goood o oo o ododo o o d

37.20. INALAT IR B BT 2= H 2T HEIE R R ? In your opinion, which of the following
are the major problems facing by secondary school mathematics teachers? *

Check all that apply.

Strongly
Agree

[]

OO goood o oo o ododo o o d
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390. 21. FEIKBE B EEEHMEEFE IR E AL TEDI. Rank the following from least to
most influence to learning effectiveness of students *

Check all that apply.

Leastinfluence1 2 3 4 Mostinfluence 5

“\x\k

4% 7 3 Teaching style

L H}F5] 5 Parents guidance
#H %% Education system
[F] £ 5% 5+ Peers competition
224 D4R Students' interest

\

40. 22. IEHIZS:, DATHRIURE B EERFF HEEEREMEEEE? In your opinion, which

is the main cause of slow learners to fall behind the progress in mathematics? *
Mark only one oval.

FEE¥RE Family environment

iz 7 A F Teacher's indifference attitude

ANUF- ()24 21 2256 Inappropriate learning experience

B FREARFE Lack of proficiency in fundamental skill

22 >][#hS Experience continuous failure

R R4 Poor learning attitude

TR E AL H EE Presupposition about the difficulty level of the subject

Other:

41. 23. F i Bk 2 A EHEE RN A EZ MBS L LS5 ? How do you get students

engaged in the mathematics problem solving process in your class? *

42.24. IR TER, FHEMAIEEZEAEREERIL? Other than tests, how do you assess
students' performance in mathematics? *
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