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Abstract

This study was conducted to examine students’ reflection in terms of their beliefs and abilities to go through the activities in a problem-solving classroom.
Hundred and twenty diploma students were randomly selected from a list of students who had registered in a course called Mathematics Thinking
course at a university in Malaysia. The findings revealed that the students encountered difficulties in dealing with the problem-solving activities in the
mathematics classroom. Despite giving their best efforts, the students still found challenges in comprehending the context of the issues rendered to
them calling for the much indispensable collaboration or peer assistance.
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1.0 Introduction

Learning of Mathematics involves complex processes which include conceptual understanding, problem-solving and integrating various
Mathematical concepts. Within the means, students’ involvement is elemental in the development of learning. Students will be closely
monitored in the learning processes if there is self-reflection on their engagement. If there is minimal involvement, only limited reflection
is presented. The commitment in the process of learning involves thinking significantly. High engagement with more thought is ultimately
preferable in the process of learning. It will be impeccable if a reflection is performed within the learning processes since the students
are more aware of their learning progress (Di Stefano, Gino, Pisano, & Staats, 2016). Reflecting on experiences with active engagement
and thinking encourages insight and complex learning (Costa & Kalick, 2008). Nevertheless, it is also crucial to ensure the learning
tasks are adequately structured. Only well-structured learning tasks will encourage students to think and subsequently develop more
thinking to happen with better engagement in learning.

Previous studies (such as Di Stefano et al., 2016) have argued that classroom learning can be more effective if coupled with
reflection. In the representation, students have more space to recall their experiences in their knowledge and understand more about
their intentional attempt to synthesize and evaluate lessons attended. The previous studies focused on students’ perception of the
means of reflection in activities. Elbers (2003) highlighted the importance of examining students’ reflection on how they understand the
tasks and their thinking in solving the tasks given. Nevertheless, students also show different attitudes such as beliefs and abilities,
which psychologically will affect their thinking. Hence, it is crucial to look into how they reflect on their learning qualitatively. There is
also a need to investigate students’ learning attitude and cognitive development based on their written text in the reflection. The written
reflection is part of the inputs for the qualitative data analysis. The analysis involves codification of students’ experiences in the learning
process. Commonly, experience is presented for the proper selected learning tasks. The selected tasks should be appropriately assigned
so that students experience more cognitively (Elbers, 2003; Fosnot, 2005). Significantly, this study aims to examine the students’ beliefs
and abilities when they are engaging in problem-solving within a Mathematics classroom.
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2.0 Literature Review

Issues, difficulties and challenges students face are huge. Among the problems are students’ achievement in learning mathematics.
Students’ low achievement in mathematics is always related to their failure in understanding the mathematical concepts. Schools may
face difficulties to help the students if the students’ level of prerequisite knowledge is not improving. Yet, they need to meet more
challenging mathematical problems when they go to the next stage of learning. They may show attitudes of learned helplessness towards
their study. Even though it is a heavy responsibility for schools to help and motivate the students, there are many guidelines such as
Dweck’s (1975) views have provided excellent examples for the development. Dweck (1975) highlighted that high emphasis on taking
own responsibility and putting effort into any learning play significant roles for an individual performance. Hence, the students need to
experience themselves in a mathematics classroom. Indeed, an excellent structured of activity and comprehensive learning contents
create a comfortable environment for students to put effort and to be responsible of monitoring themselves in solving any severe
mathematics problems (Teoh, Kor & Shaminah Mustafa Kamalu, 2017). The students need more exposure primarily through doing,
talking, reflecting, discussing, observing, investigating, listening and reasoning (Copley, 2000). Ideally, the students who engage in
solving the problems are working on the learning tasks meaningfully. Meanwhile, the teacher can just occupy themselves to facilitate
and activate students’ prior knowledge through questioning to foster the development of habits of mind in thinking. The experience of
being in such an environment of learning may develop students’ interest and hence encourage the students to think about what works
in solving the mathematical problems. There are many suggestions for designing meaningful activities to increase time students spend
on a task and hence engage in learning. Lumsden (1994) emphasized that students are more engaged when they are given significant
and worthy problems or course materials relate to real-life situations. Similarly, Parmijit and Teoh (2010) suggested that it is crucial to
ensure content adequacy of school learning materials, namely the textbooks used in classroom activities. The excellent problem-solving
contents serve as a crucial means before students can perform in problem-solving. On the other hand, students are enjoying their
learning more when they are allowed to control over learning, such as having their strategies in solving problems (Brooks, Freiburger &
Grotheer, 1998). In completion of knowledge gained and sense of competency, the students also need to develop their connection of
understanding. In such a case, students need to reflect their experience so that they can always recall their good practice and essential
points as highlighted by Anderman & Midgley (1998) and Copley (2000). They can reflect on their classroom learning activities. Indirectly,
the students are more engaged and hence increase their time-on-task. The focus of time on task indicates the persistence in working
through the challenges of solving any mathematics problems. The high engagement depicts many strategies used. Similarly, efforts
made within written communication will further encourage students to think actively, especially when it involves discussions that require
the students to make their best attempt while being engaged in their learning. Besides, the students need also to understand the process
involved. Written reflection is beneficial at various levels and has become part of the teaching and learning process (Johns, 2000; Moon,
2013). It enables monitoring of individual experiences leading to a new understanding of the process of learning (Boud, Keogh & Walker,
1985). Not only that, reflection becomes a form of response to the learners’ experiences of their involvement in learning which enables
students to get into the habit of linking and constructing meaning from their experiences (Feuerstein, Rand, Hoffman, & Miller, 1980).

3.0 Methodology

This study employed a case research design. Hundred and twenty diploma students participated in this study. The students came from
a university in Malaysia. A classroom learning in this case study has specific setting. The classroom setting is designed specifically to
conduct the Mathematics lessons for the students in their first semester. The Mathematics lessons were conducted as a compulsory
course for the students to further their studies. The contents of the Mathematics lessons include Mathematical problem solving, which
required the use of Mathematical thinking skills. The students engaged in activities as well as solving word problem in Mathematics
activities. They were taught the skills to solve Mathematics problems regarding algebra, geometry and statistics for each of the lessons.
Then, they were given problems or activities to be solved. Later, they need to reflect on the classroom activities or discussions concerning
the course. The duration of this case study is five weeks. Hence, the study employed a qualitative descriptive research design for a case
study. Data were collected through the employment of reflective journal. The case study was designed to collect data using reflective
writing. The students were required to reflect on the activities done in the classrooms. Mathematical problems written by Parmijit (2009)
were administered in the activities. Among the activities, the students solved the following mathematical problem: If it takes six men to
paint a house in 21 days, how many men will be needed to paint the house in 14 days? The reflective journal explored the students’
learning for the five lessons presented. The students submitted their reflective journals immediately after each activity or lesson in the
classroom through an online feedback system. The responses are based on the following discussions, as demonstrated in Table 1. The
students’ feedbacks in the reflective journal were analyzed based on the contents, as stated in Table 1. All the responses were assigned
an appropriate code. The responses with similar code were categorized in one theme. There are a few themes for each of the questions
as put in Table 1. Students’ responses in scripts for each item were further presented to support the justification of the findings. The
texts are indicated and labelled as R1 for the first respondent, R2 for the second respondent and the rest will follow suit the label.

4.0 Results and Discussion
The students have difficulties in understanding word problems, although they give their best efforts and engagement in thinking. The
following (Table 1) are summaries of the five reflections.
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Table 1: Questions referred for the reflection

Week Reflection
1 Are the problems similar to the ones in your previous school examination? Why? Were the problems
easy?
2 Did you know how to solve the problems as you glance through them? Please explain
3 Did the problems motivate you to search for a solution? Why?
4 What are the common strategies you use in seeking the solution for the given problems?
5 What challenges did you face in this course? Please explain

4.1 Results for reflection one
Reflection One: The students reflected to the following question:
Are the problems similar to the ones in your previous school examination? Why? Were the problems easy?

Reflection One for the first lesson attempts to investigate students’ perceptions towards the learning contents in the course. A few
codes have been assigned based on the students’ responses. The coding included ‘Yes', indicating that the students agree that they
had similar experiences in answering the questions and responding to the activities when they were in secondary school, while ‘No’
indicates the opposite, and ‘sometimes’ indicates their experiences were minimal.

Table 2 Feedback on the 1st reflection

Categories of response Number of students Percentage of students
Yes 34 28
No 41 35
Sometimes 28 23
No Response 17 14
TOTAL 120 100

Table 2 shows that 14% of the respondents did not provide any reply. Meanwhile, only 86% of respondents replied. Hence, the
results for the first question were reported based on a total of 35% of the students who have no experience in solving Mathematical
problems which have been presented in the classroom learning. They found that the questions given were different from the questions
they encountered in their secondary school years. Also, there are 51% (28% and 23%) of the students responded that they had managed
similar types of questions from their secondary school years. The results show that the majority of the students agreed that the questions
or problems are not new to them. They just need to apply some skills based on the related Mathematics concepts. These reflections
have provided information on the students’ belief that the Mathematics contents are interrelated. Even though some problems were new
to the students, the questions were closely related to the secondary school Mathematics contents. Students must be exposed to many
different types of problems for specific learning content. The teaching and learning of Mathematics should always be related to problem-
solving. Thus, it is crucial to cultivate students to answer as many problems as possible while they are trying to understand any specific
Mathematical concepts. In this situation, they have more chance to strengthen their understanding of any concepts in Mathematics. It is
seen that the teaching and learning of mathematical concepts and skills need to include many different tasks, so that the students are
displayed and challenged with various structured problems (Wood & Sellars, 1996; Wood & Sellars, 1997).

4.2 Results for reflection two
Reflection Two: The students reflected to the following question:
Did you know how to solve the problems as you glance through them? Please explain.
Table 3 shows that the majority of the students (30%) responded that they need time to think for their understanding when they read
the questions.

Table 3 Feedback on the 2" reflection

Categories of response Number of students Percentage of students
Difficult 18 15

Engage thinking 36 30

Good experience 2 2

Guidance 27 23

Need more exposure 1 1

Time spent 20 16

No response 16 13

TOTAL 120 100/

The students provided some reasons for their difficulty to answer the question smoothly. For instance, the students claimed that they
needed some guidance, or they needed more time to answer the questions. The respondents provided the following response (from
R7): “For the second week, | think it's getting a little bit easier for me to solve the problems. But | still need some more practice and
guidance to solve the problems given. It’s because | can’t solve it just by a single glance and need some extreme brainstorming to find
the solution. | hope I will get better from time to time and get to use it as fast as | can”. The findings indicate that the students need
guidance which mostly comes from teachers and discussion with their friends. This kind of cooperative learning is encouraged in the
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Mathematics classroom, as highlighted by Johnson & Johnson (1975) and Davidson (1990). Students who provide reasons in answering
questions are considered as active thinkers. With reasoning, they will be able to discuss with others (Copley, 2000) while they still need
some kind of guidance from their teachers (Ma, 1999; Stigler, 2004; Weiss, Heck & Shimkus, 2004).

4.3 Results for reflection three
Reflection Three: The students reflected to the following question:
Did the problems motivate you to search for a solution? Why?
Table 4 shows that a total of 67% responded to Reflection Three. There were 33% of respondents did not provide inputs to the
reflection.

Table 4 Feedback on the 31 reflection

Categories of response Number of students Percentage of students
Difficult 2 2
Effort 41 34
Interested 20 16
Think 18 15
No response 39 33

TOTAL 120 100

When they were asked whether the questions motivated them to search for the solutions, majority of the respondents (as shown in
Table 4) provided their feedback that the questions drive them to find for answers with the justification that they had put a lot of ‘effort’
(34%). On a more positive essence, they found that the questions are interesting. The students were ‘interested’ (16 %) to answer the
questions and that the questions motivate them to ‘think’ (15%). Only 2% of the respondents found that they were not motivated to solve
the problems since the problems were too severe for them. Generally, the questions have prompted them to have more effort to solve
Mathematical problems. Initiatives that the students put in to solve the problems have impressively encouraged them to think more for
the understanding of the problems. The development of thinking is always related to students’ communication skills, such as asking
more questions for clarification. Their communication skill is primarily essential for them since communication within the text and
interaction between students and teacher as well as between students and students could prompt deeper thinking (Reinhart, 2000).
Cognitively, they were taking their responsibilities to understand and monitoring themselves. Hence, they gave more attention in their
own learning by putting effort and thinking more (Zimmerman & Schunk, 1989).

4.4 Results for reflection four
Reflection Four: The students reflected to the following question:
What are the common strategies you use in seeking the solution for the given problems?
Table 5 shows that a total of 86% responded to Reflection Four. There were 14% of respondents did not provide inputs to the
reflection.

Table 5 Feedback on the 4t reflection

Categories of response Number of students Percentage of students
Discuss 9 8
Experience 18 15
Formula 11 9
Pattern 17 14
Process 7 6
Understanding 33 27
Visual 8 7
No response 17 14

TOTAL 120 100

When the students reflected to this question, they recalled the strategies used in solving the questions. As stated by Schoenfeld
(1985), carrying appropriate strategies can help students to develop their thinking skills. The result is presented in Table 5. The table
shows that majority of the students (27%] first step in attempting mathematical problem solving is first to understand the task given. This
result suggested that the students took the time to read the questions carefully and with some action to comprehend the problems given
(27%) such as to read the question a few times, interpret or set into the different context or compare to other previous question solutions.
In this study, the respondents (15 %) agreed that they depended on their prior knowledge and learned to use different strategies to solve
problems. Alternatively, another approach that the students took was looking at patterns in solving problems (14%). Other than that,
they (9%) have the preference to use formula, and visualization (7%). The students were also in favour to discuss (8%) and they were
not successful in handling all the process of solving problems. Only 6% of the students managed to apply the complete strategies of
problem-solving, namely; understand the problems, plan a strategy, implement the strategy and recheck. The processes or strategies
of problem solving are interpreted in Polya’s (1960) teaching and learning of problem-solving.

4.5 Results for reflection five
Reflection Five: The students reflected to the following question:
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What challenges did you face in this course? Please explain.

Table 6 shows that a total of 80% responded to Reflection Five. There were 20% of respondents did not provide inputs to the

reflection.

Table 6 Feedback on the 5t reflection

Categories of response Number of students Percentage of students
Collaboration 4 3
Difficult 85 71
Interesting 7 6
No response 24 20

TOTAL 120

The types of challenges that the students experienced is shown in Table 6. A majority of 71% of respondents described that they
have problems in solving the questions since they were challenging. Only 6% of the students found that it is interesting even though it
is difficult and 3% of the students needed collaboration in solving the questions after they had gone through the 5-week lessons. The
results also revealed that the majority of the students found the tasks given were difficult. Regardless, it is much delighted to identify
that the students put their best efforts into solving the problems while wholeheartedly attempted to understand the problems.

5.0 Conclusion

The students found that the tasks were challenging. They also indicated that they need more time to understand and communicate
within the text. Their response echoes the tasks that they were solving are in high-level. Explicitly, high-level tasks are often complex
and more time is required for the problem solvers to think as described by Doyle (1983, 1986, 1988). About their knowledge of solving
the mathematical problems, they expressed that they were unable to solve the questions quickly. They found that they engaged
themselves in thinking (30%) and they needed more guidance (23%), and they were willing to spend time dealing with the problems
(16%). The results reflect that the mathematical tasks are appropriately constructed. The tasks had engaged students in thinking. The
tasks can be used to develop students’ mathematical thinking since the roles of mathematical tasks to engage students were shown in
this study. The importance of constructing mathematical tasks which enable the development of thinking and reasoning is also
highlighted by Heibert & Wearne (1993) and Stein, Smith, Henningsen & Silver (2000). On the other hand, even though the students
were facing difficulties to understand the questions, the majority of them were motivated to engage themselves for further solving of the
questions.

As a conclusion, the reflection in this study had provided related information about the students’ learning of mathematics in a
mathematics classroom. This study discovered that the students have experience in solving the mathematical problem since they had
seen similar types of question. Still, they found that problem-solving in mathematics is very challenging to them. They responded that
the questions were difficult. Nevertheless, it was their practice that they put in the effort to understand the questions and the majority of
the students need more time to think and hence engage in solving the problems. Thus, this study suggested that it is crucial to engage
students in a classroom activity to develop their mathematical thinking skills.
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